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ABBE, Prof., on sunspots, 267 
Accident: at Carlisle, 86, 84 

at Harringay Park, 248, 278, 821, 345, 

869, 395, 418 

Accumulator : ie 16 

Montaud, 169 

poo ket, 80 109, 21 

oodward’s spongy lead, 133, 182 
1 mary batteries, 128, 182 
g ary es, 128, 

Achromatic Condensate, 300 
Acid-proof gilding, 38 
Acoustic telephones : 159, 182, 280, 300 

call-bell to 
Adulterated , 8 oil, 345, 370 
moe microscopical, 1, 93, 831, 379, 


ee 1 or Indian carpenter’s, 


Holian harp, 589 
Aérostation, 420 
Agatharsides, 174 
q paral 12, 84, 84,{108, 250, eae 845 
optical effects of saturated „ 50 
3 Ta 181 
mpressor or re $ 
Alarm, electric ha at te 
Albert Hall organ, 1 
Albumen : en of, 423 
keeping, 15 
Alcohol : sanyi, 159 
m dissolving aniline dyes, 409 
ar to produce, 469 
lecholiem, inherited phenomena of, 318 
ed proper motion of, 12 
Aldebaran, occultation ats : 82, 61, 78, 
ae 228, 510 
zay! light, 485 
Ale, brewing Scotch, 541 
Algebraic geometry, 252, 278 
e solution, electrolysis of, 277 
Alloy, tin, 826, 860, 428, 447 
Almanon, 79 
Almucantar, the, 412 
Alternating currents, phenomena of, 505 
Altitudes, F for observation at 
great, 12 
Alumina, silica and, 90 
Aluminium : 
bronze, soldering: 497 
new method of extracting, 95 
Amateur: metal founding, 525, 560 
workshop, 8, 26, 117 
Amateurs : N ostrumeat making 
era 47, 429, 550 
ctical electric lighting for, 610 
aa 160 


dissolvin 
America, Erali education in, 870 
American: exhibition, 855 

— shingle house at ne 478 

organ, 18, 1 85, 87, 18 

—of the latest type for churches, 488 
Ammeter : 201 


someterse.: and voltmeters, 13, 14, 98, 47, 
218 cautery and, 83 


restos alcohol, 159 
sis, Higgins 
2 e 
. i of le. 2 powder and 8 
of lime, 14 
spectrum, 43 
beepers e 880, 578 


to, 85 
ytical chemists, to, 14 — 


Aniline dyes, alcohol in dissolving, 409 
Animals: food for, 182, 156 
John Bright on kindness to, 340 
Ankles, weak, 447, 469 
Annum, hours of daylight per, 298 
Antares, 486, 458 
Anthelmintic, another, 561 
Anthelmintics, more about, 586 
Antidote for white-lead poisoning, 111, 134 
„ 885 
pyretic, oxygen as an, 
Antiseptic dressing, 255, 279 
Ants, winged, 592 
seen magnifying power, 128, 184, 
9 
Aplanatic eyepiece, 267 
Apparatus : dividing, 59 
electrical, 37, 62, 65, 106 
— constant temperature, 581 
for illustrating Foucault’s currents, 599 
for obtaining density of solids, 121 
ee law of reflection of light, 
286 
lathe screwing, 104 
Niblett’s new screw-cutting, 28, 45, 105, 
178, 293, 317, 343 
paraffin imbedding, 455 
Ferron's photographic, 454 
eeismographic, 96 
specific gravity, 262 
train signalling, 121 
twist drill, 40, 108, 156, 180 
Wenham's screwing, 177 
Apses, moon’s, and wet and rey ag os 
Aquarius and Pegasus, star-drift in, 1 
Aqueous vapour, 108, 129, 156, 177, ol j 
220, 250, 276 
Arachis hypogæa, 897, 420 
Arachnoidiscus Ehrenbergii, structure of, 
11, 33, 85, 101, 129 
Are; lamp, small, 229 
light dynamo, 802 


of ste meridian, length of the visible, 


Aradi, Sidney’s, 226 
Ares, circular, 134 


Arietis, alpha, 80 
Armature: B 42 
burning of coils in, 106 


relation between amount of wire on, and 
its voltage, 892 
resistance of, 110, 188 
ring, 494 
Siemens, 134 
Armatures : burning of coils in, 106, 158 
laminated, 299, 321, 345 
proportional sizes of F. M. s and, 206 
Arsenic, tests for, 521, 542 
Arsenical wall-papers, 456, 618 
Artificial : paid experiments with, 286 
whetstones, 26 
Artist's clinometer, Stanley's patent, 262 
Asthma, acute spasmodic, 802, 826 
Astrology, 31 
Astrometroscope, 281 
Astronomers in dis-united states, 814 
Astronomical : 124, 149, 174, 510 
directory of M. Lancaster, 123 
notes, 98, 190, 284, 404, 500, 596 
(Satarn 


). 
Astronomy : : and mathematics, 128, 184, 
exercises in practical, 889, 444, 458, 581, 


557, 584 
physical and a paradoxer, 314 
works on gravitational, 814 
Atlas and Hercules, 84, 79 
Atn oap bere, micro.-organisms in the, 95 
Atmospheric electricity, 896 
Attemperator, aqueous distributor, or re- 
frigerator, 890 


7 Western, 398 


Automatic: commutator for incandescent 


lamps, 862 
microtome, Ryder’s, 218 
movements, 236 
Axles: 1 preaking of, 225 
wheels and, 11 
Azaleas, guitivation of, 207, 228 


B 277, B 71, B 81, 291 
Back-gear for foot-lathes, simple, 410 
Backlash in slide-rest, 
Backwoodsman, to, 349 
Bacon, machine i for slicing fat, 352, 875 
Bacteriology 
Balcomb le Popi of, 851 
Balloon, a great, 14 
Balloons, varnishes 205 810 
Balsam, Gurj un, 897 
Bands: lathe, 828, 1115 398 
leather, joining, 35 
Bansoolah, the Alaa carpenter’s adze, 
250, 308, 326, 351 
arnard’s come » 872 
Barrels: exhaust tumbling, 359 
pump, 447 
rifle, care of, 490 
Beane 859, 567 
Baryta, wanganate of as a bleaching 
agent, 147 
Bath: electric, 15, 36, 62, 85, 106 
heater, a French, 2 
Bathometer, ipai 273 
Baths, Turkish, 873 
Batteries : charging Leclanché, 393 
economical, 431 
— lighting by, 16, 63, 86, i 204, 
electrical output of, 185 
electromotive force of, 568 
on the laws, reactions, and construction 
of some forms of, 208, 220, 276, 292, 
320, 847, 606 
on primary, 98, 128, 153, 175, 197, 220, 
247, 461, 485 
porous pots for, 264 
secondary, . and, as a con- 
venient means of Py roducing electri- 
219 for medical and surgical purposes, 
215 
solution tor, diliey ot, ö i 
storage, dura of, 
Battery : amalgamating 8 of, 616 
and coil, medical, 112 
Bunsen, 39, 64 
cells, acid-proof, 829 
chloride of silver, 828 
chromic acid compounds in the, 164 
Clamond and Gaiffe’s, 567 
connections, protecting, 39 
corrosions, 64 
Daniell's, 851 
dynamo and coil, 88 
Erhard’s cicculating, 289 
for lamp, 17, 88, D td 
for surgeon's Jam 
Frankland's electrical : storage, 198 
miniature, 66, 112 
Niaudet’s, 67, 544, 567 
oxide of copper, 17, 494 


silv 448 
simple form of water, 29 
K eolution, new, 267 


Awy, „Mr., a musical evening with, 465) Battery: standard Daniell, 485 


ermo, 280 
‘Woodward’s spongy lead, 109 
gin centre, 255 
engine, 255 
spring of, 16, 38 
Bearing paint, Crookes’s, 500 
Bearings: metal for, 92 
shaft, 427 
Beat, lever watch in, setting, 18 
Beer : 96 
affected by thunder, 469, 509 
B oaar anga 15 469, 514, 589 
ees, or wha 
Bell: ** Boss” electrle indicating, 430 
chuck, 199 
electric, 519, 542 
— tramway, 65 
faulty electo, 644, 567, 591, 615 
for acoustic telephone, 423 - 
telephone call, 446, 469 
Bellows : 878 
lamp and, for blowpipe, 205 
organ, 227 
— leather for, 227 
— noisy, 567 
repairing, 17 
Belt holes aud belting, 598 
Belting: belt holes and, 598 
link, 578 
Bending : brass tubing, 184 
zinc tubes, 520, 543 
Bengal light, blue, 251 
Bevel, Witter’s improved, 148 
Beverages, tea and coffee as sanitary, 562 
Bibliographie générale de l'astronomie, 509 


Bicycle: Centaur Ranger safety and 
direct-steering tricycle, 6 
head, brazing, 109 
hubs, 3 1 392, 616 
making, 6 
trioycle per shelters, ble, 884 
Bioycles, rear-driving safety, 66, 87, 299 
Bill : technical instruction, 504, 577 


— 11 Science and Art Department, 


Billiard : cue tips, 229 
cushions, softening, 255 
Bills of sale, 299, 308, 826, 857, 874 * 
Binocular telescopes, 178 
Bisschop N 25⁴ 
Bits: N 487, 512 
drills and, 
1 302 875 
Bitumen of Judæa, 851 
Black: dead, for brass, 255, 279, 390, 825 
dyeing, of ivory, 530 
varnish for iron, 397, 458 
Black-bronzing brass, 110 
Blackin : cast-iron „ 255 
moulders’ mineral, 3 
Blacksmith’s work, es to do, 862, 414, 


mangana! inato of of baryta for, 147 


dness, colour, 18 
Blistered feet, 568, 500, 615 ‘ 
Blocks, pulley, 329 
Blood, method of staining and fixing the 
elements of, 528 
Blow, force of 400 
Blowpipe, Costa's patent, 99 
Blowpipes, spirit, 180 
Blue : iaundry, 86 
paint for „ 88 
prints, Prof. Cleave'a method of making 


N for f ae 
: carriage, 11 


iv. 1 


Boat: electric, storage cell for, 278 
Nordenfelt submarine, 312 
Una, 615 
varnish, 373 

Body, velocity of falling, 412 

Boiler : 169, 254, 804, 328, 621, 591 
and engine, 254 

Front, paint for, 132 
gauge-giass, 88, 109 
iron washing, rust in, 566 
marine, 207 
Nori patent vertical multitubular, 120 
thickness of plates for, 66 
tubes, brass, 849 
vertical, 160, 184 
Boilers: locomotive, 132 
proportions of model engines and, 86 
steam, petroleum for, 182 
— water-level indicators for, 261 
Boiling oils, 109 
Bones, dissolved, 568, 590, 615 
Bookcase, 589 
Book-rest, invalid's, 366 
Books, effect of electric light upon, 483 
Boot and sboemaking: ery, 346 
‘Sab intra” syatefn of, 541 
Boötis (84): 291, 815 
zeta, 314, 841 
Boracic acl , 447, 492, 588 
Bore holer, 110 
Boring : 184 
glass, 483 
gun-barrels, 68 
holes in gas tubing, 422 
machine, Dryden’s, 166 
pinholes in card, 556 
tubes, conical, 617 
wood, 825 
Borneo, “Mandau of, 298 
Boss electric indicating bell, 430 
Botany, works on, 40 
Bottle envelopes, straw, 41 
Bottles: glass, spiral cracks in, 207 
paper, 290 
Bottone’s medical coil, 254 
Bow latch, improved, 328 
Box, improved letter, 29 
Boxes, turning wood, 376 
Boxwood blocks, photo. etching upon, 508 
Bracing climate, 692, 615 | 
racing 9 
Bracket, cheap and handy, 819 
Bradley's improved floor-jack, 482 
Brake: holder, Striffler's patent, 121 
L. and Y. vacuum, 850 
stops, diagram of, 298 
trial at Ipswich, 16 
Webb's automatic air, 87 
‘Westinghouse, improvements in, 526 
Brakes : and indicators, 501 
continuous, 197, 224, 248, 297, 321, $44, 
850, 869, 395, 413, 489, 463 

on the L. and N.W., 88 

railway, 98, 180, 155, 158, 179, 197, 272, 
296, 826, 344, 350, 369, 417, 440, 464 

Brass: black bronzing, 110 
dead black on, 255, 279, 300, 825 

. figures, cleaning heads of, 112 
foundry, 111 
lacquering, 420 
pinoy, 261 , 
salvers, cleaning Indian, 66 
tubing, bending, 184 
uniting carbon to, 494 
wheels, cutting, 328, 851 

Brasses : lining, 111, 157 
worn, filling, 542 

Brazing : band saws, 376 
bicycle head, 109 
compound, 69 

Breaker, contact, 251 

Breechloaders, rebrazing lumps of, 398 

Brewing Scotch ale, 541’ 

Bricks, glaze for, 300 

Bridge, Wheatstone's, 39, 220 

Bright, John, on kindness to animals, 
840 


Briquettes, coke-dust, 149 
Britain, the making of, 145 
Brompton, latest “ little bill” from, 556 
Bronzing : iron, 15 
metals, 54 ‘ 
Browning steel and iron, 218 
«Bulb mite, 263 
Bunsen battery: 39 
amalgamated zines for, 398 
Burgin armature, 42 
Bomar alarm, electric, 542 
Burial, civil, 2 


65 

Burmese lacquered ware, 394 
Burner: exploding gas, 112, 227 

íor injector furnace, 472 
Burning coils of armatures, 106, 153 
Burns : carbolised oil for, 488, 614 

scalds and, 561, 588, 612 
Burnt : air, 12, 34, 84, 103, 250, 276, 845 
Burat- in va es, 298 
Business, electrical, 302, 325 
Butter, 544 i 
Butterflies, relaxing, 41, 64 
Butterine, 200 
Buttons, shirt, 107 
Buttress and V threads, 345, 418 


CABLE: 88 
tramway, 499 ; 
Caen stone, cleaning, 251, 278, 299 
Caister castle, 591, 615 
ae . solution, boiling point 
or, 
crystals A chloride of, 543 


light, 42 
Calculus, the, 15, 37, 106, 156 
Calibration, ammeter, 135 
Calipers, improved, 359 
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Calver reflector, observations with a 123in., | Claw weeder, 84 
815 Clarif 


Camera: a handy, 127 
n new photo-micrographie, 218 


celestial photography with ordinary, 509 Indian brass salvers, 66 


shutter, improved, 359 
stand, adjustable, 382 
Cameras without lens, 471, 493, 520, 542, 


Cams, grooved, face and box, 48 
Candle, capricious, 582 
Cane-sugar in beer, 469, 514, 539 
Canoe: engine for, 420 


racing, 37 
Canoeing from Oxford, 470, 492 
Cantilever, oak, 18 
Carbolic acid as a safeguard against 
insects, 445 
Carbolised oil, 467, 488, 514 
Carbon : in iron, 508 
plates, platinising, 616 
to brass, uniting, 494 
Carbonic acid gas, making, 616 
Card: boring clean holes in, 556 
mounted flexible glass films, 239 
Cardboard plates for the Wimshurst 
machine, 271 
Carlisle accident, 36, 84 
Carpentry, joints used in, 858, 415 
Carriage : boat, 112, 134 
tool, 268 
Carriages, warming railway, 24 
Carrying capacity of wires, 386 
Cartwright’s plane, 494 
Casehardening, 421 
Cassini’s division, 865 
Cassiopeise, V, new variable, 61 
Cast: iron, blacking, 255 
— fluidity of, 40, 64 
— softening, 86, 108 
steel jumpers, tempering, 184, 300 
Casting: iron upon lace, &c., 358 
malleable, 423, 469 


zine, 89 
Castings : filling for, 67 
finishing brass, 498 
planing, 280 
shrinkage of, 179 
Castor, double star near, 66, 78, 87 
Castor-oil : as a lubricant, 415 
how to take, 473 
Catalogue: of new double stars, 412 
of stars with remarkable spectra, Mr. 


Espin’s, 458 
Catastrophe : happily averted, 173 
of fifty centuries ago, 55, 78, 80, 102, 196, 


244 
Cats, poisoning of, 467, 490, 509 
Cautery, electric, 18, 14, 62, 83 
Celeste action, 469. 491, 517 
Celestial : Mrs. Harris, 178 

photography with an ordinary camera, 


Cell : Leclanché type of, 183 
plate secondary, 39 
storage, 254, 278 
wooden, lining for, 39, 86 
Cells, new voltaic, 612 
Celluloid, 206 
Cement : for rubber, 852 
metallic, for stone, 877, 897 
turner’s, 446 
Centaur Ranger safety bicycle and direct- 
steering tricycle, 5 
Centre: beam, 255 
grinder, friction-driven, 382 
of pressure, 16, 88 
punch, Cushman, 810, 843, 870, 393 
Centres for soft wood, 819, 338, 845, 872 
Centring bits, 487, 512 
Cerate, encaustic, 251 
Chain, surveyor's, 123, 184 
Chamber organ, 103, 278 
Charcoal making, 37 
Chasing screws, 245, 510 
Chemical : 62 
experiments: easy, 602 
Chemistry, photographic, 428, 447 
e ry, photographic, 423, 
Chemists, to analytical, 14 
Chess : 21, 44, 70, 92, 114, 138, 161, 186, 209, 
232, 257, 282, 305, 331, 353, 378, 401, 
518 450, 473, 498, 523, 546, 571, 594, 
Chilian nitrate of soda beds, 289 
Chilled iron rolls, turning, 278 
Ohimes for clock, 62 
Chimney, dimensions of, 376 
Chinese paper varnish, 201 
Cholera, prophylactics to, 587 
Chromic acid compounds in the battery, 


164 
Ohuck: bell, a, 199 
corrugated, 178 ei, 
Essex, 276, 296, 826, 350 
geometrio, 18 
oval, 36, 85, 156 
pattern-maker’s, 52 
screw centre, 289 
tap for wooden, 516 
Yorkshireman drill, 448 
Chucks : tiny, 294 
useful, 318, 348 
Church organ : an American, of the latest 
type, 488 
notes on the, 71 
Circuit, telephone, wires, &c., for, 448 
Circular : arcs, 184 
saw kinks, eome, 432 
saws, table for lathe, 105 
Circulating battery, Erhard’s, 239 
Cisterns, corrosion in hot-water, 65 
Civil burial, 255 | 
Clack box, 423 
Olamond and Gaiffe’s bat 
ond’s improvements 
formation of heat ſinto electricity, 480 


» 587 


n the trans- | Counterbalancing flywheel o 


INDEX. 4 


ifying muddy water, 458 
Cleaning : dry, 566 
gold and silver dials, 64 


journal oil, 19 

stone floor, 519 
Cleave’s, Prof., method of making large 

blue rrints, 433 

Clefts, lunar. 205, 219, 251, 267, 323, 865 
“ Clementsy,” showing but little, 509 
Cleomedes, 79 
Climate, bracing, 592, 615 . 
Clinometer, Stanley's patent artist's, 262 
Clock : and gravitation, 515 

chimes for, 62 

driving, for telescope, 123 

N for factory, 159, 183, 205, 227, 


musical, 205. 323 

pendulum, 326, 850 

sua before or after, 509 

time-checking, 171 

wonderful, 350 
Clockwork arrangement, 447 
Cloth, painting designs on, 302 
Coach, painting a, 478 
Coach-builder's lift, 182 
Coagulation of albumen, 423 
Coal: and water, 17 

economy, 16, 37 

in New South Wales, 67 
Coal-pit, bright star seen at mid-day from 

bottom of a, 241 
Coal-tar, new uses for, 212 
Cockles, diatoms in, 299 
Cocoa, influence of, on digestion, 288 
Codfish with a pocket-knife, 172 
Coffee: influence of tea, cocoa, and, on 
digestion, 238 

tea and, as sanitary beverages, 562 
Cogs for patterns, 230 
Coil: and battery, medical, 112 

Bottone's medical, 254 

core, 327, 874 N 

faulty. 302 

ine aouo; 88. 109, 156, 180, 204, 255, 470, 


medical, 351 
microphone, 255, 279,{825 
Mr. Higg's, 84, 61 
reel, 423, 447 
7in. spark induction, 253 
sparking, 538 
street medical, 62 
Coils: dynamo, 111 
galvanometer, 40, 64, 108 
in armatures, burning of, 106, 153 
resistance, 89, 64, 86, 108, 559 
Coinage, decimal, 368, 390, 440 
Coins of the present reign, 352, 398, 421 
Collars and pulleys, safety set-screw for, 288 
Colliery grease, 278, 300, 328 
Collision, a remarkable railway, 243 
Coloration of metals, electro-chemical, 599 
QOolour-blindness and ignorance of colour 
names, 180, 155, 180 
Colour ing: copper, 998 
statues, 15 
Colours : photographic, 848 
— printing in, 477 
photography in natural, 334,8408 
photogravure in, 5 
Comet: Barnard’, 872 
great Southern, 174 
watery, proving a, 583, 604 
Comets : and meteors, 412 
B and D 1887, 79 
meteors and relation between, 316 
orbits, 133 
Commutator, dynamo, 135 
Compass for navigation, 588 
Compensating pendulums, 538 
Compound : engine, 135, 446 
engines, modern, 403, 441, 489 
for welding steel, 5 
goods tank, L. and N.W., 513; 539 
locomotive, N.E., 519, 613 
locos., 63 
steam engine, 422 
Compress pad, 226, 875 
Concert-room organ, notes on the, 528, 571, 


6 
Condensation in the cylinder, 456 
Condenser : 64, 86 
achromatic, 300 
for coil, 254 
Conductivity, electrical, 457 
Cones : Guthrie’s, 85 
mensuration of, 592, 604 
Configuration, planetary, 82, 98 
Congo, a tributary of the, 217 
Conival tubes, boring, 617 
Conjunction of the planets, 78 
Connections, electrical, 899, 421 
Conservation of sun's energy, 32 
Consumption, oreasote in, 207, 220 
Contact breaker, 261 
Continuous brakes, 197, 248, 207, 321, 344, 
869, 895, 416, 439, 468 


tton- mill engine, 0, 9 
Cotton-seed oil in olive oil, 240 818 
f lathe, 276, 
818, 848 
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Coupling, Hill’s automatic, 563 
Goines railway, 345, 369, 417, 441, 464, 


lifting 
acks : in glass bottles, 207 

stoves, repairing, 14 
Ork and flywheel, 5 

an o 

0 : fro mik, separation of, 184, 206 

fur e, 470 f 
Creasofa in consumption, 207, 228 
Cremation, 81, 41 , 
Cremona violins, varnishing, 179 
Critical velocity of rotation, 422 
Crookes’s bearing paint, 500 
Crucibles, plumbago, 40 
Crumlin viaduct, 134, 157 
Crystals : 


in leaf, 


tism, 
Current: break, 516, 548 
continuous, ani dynamo, 135 
heating insulated wire, 16 
of wires, safe working, 135 
Currents: alternating, phenomena of, 505 
induced, 206, 228 
Curvature of a lens, finding, 458 
Curves, equations to, 302 
Cushions, billiard, 255 
Cushman centre punch, 310, 848, 870, 393 
Catter : universal, Birch and Co.’s, 318 
Waltham Watch Co.'s, 394 
Cutters, circular, 568, 590 
Cutting : and drilling frame, 246 
brass wheels, 328, 351 
grooves, 130 


178 

SCrews, 246, 301, 519 

— Murchey’s taps for, $35 

tools, 502 
Cycle lamps, 592, 615 3 
Cygni, Beta, minute stars near, 605 
Cyliader: condensation, 456 

engine, 111, 230, 254 

flute, 227 


DAGGERS, Eastern swords and, 390 
Dammur, 392 i 
Damp, exposure of an object-glass to, 267 
Damp-proof glue, strong, 337 
Daniell battery: 351 
standard, 435 
Darkness, supernatural, on the first Good 
Friday, 156, 178, 180, 201, 219, 224, 296 
Dark-room, a holiday, 607 
Dark-tent, portable, 144 
Davis's interlocking for signal arms, 398 
Day and night in, nebuleo, 61, 78 
Daylight : age of earth, sun, and, 10, 31 
hours of, per annum, 293 
pew to adjust an equatoreal by, 871, 


9 
observing double stars by, 178 
occultation of Aldebaran, 485 
stars visible in. 268, 314, 816, 865, 366, 
889, 412, 436, 458, 558, 583 
Day’s work, a good, 396 
Daytime, can stars be seen in the, from 
the bottom of a well? 173, 219, 241, 
Dead dipping, 300 
ead dipping, 3 
Dead-beat galvanometer, 278 
Deafness, 447, 494, 518, 542, 566, 590, 615 
Death by electricity, 238, 410 
Decay of timber, 200 
Decimal coinage, 368, 390, 440 
Declination, 31, 41 
Degeneration of the teeth, 604 
Deliquescency, 420 
Demagnetising : watch-case, a, 97 
watches, 171 l 
Density of solids, apparatus for obtaining 
1 


the, l 
Dentists Act, 88, 109, 133, 181, 204, 226 
Deodorisation, disinfection v., 267 
Design for hot-air engine, 225 
l of yeast, some of the causes 
or, 
Developer, ferrous oxalate, 470 
Developers, photo., 17, 159, 802 
Developing troubles, 591, 615 
Device for cutting grapes, 271 
Dewing cf object-glass, 63 
Dhall, rob, and lentils, 158 
Dhao, the, 871 
Diagram: brake stops, 298 
indicator, 16, 18, 88, 68 
Zeuner's slide-valve, 520 
Dial, horizontal, 78 
Dials: cleaning gold and silver, 64 
rinting numbers on, 375, 446 
Diameter : of Mars and other planets, 509 
of star disos, 31 
ae a of planets, computation of, 531, 


Diamond ink for writing on glass, 193 
Diamonds, glazier's, 446 
Diaphragm, Lighton's analysing for 
polariseope, 484 
Diatomacese, mounting the, 597 
Diatoms : in cockles, 299 
in the Thames, 276 
Die-sinking, mechanical, 569, 615 
Diet and training, 121 
Differential screw, 165 
Diffraction, ancient and modern, 331, 879, 
427, 475, 54a 
igestion, influence of tea, coffee, and 


00608 on, 388 a 
Dioptrio telescope, 267 
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Dipper, water ousel or, 870 


Dippiag, dead, 300 
Dilase. evolution of, 585 


kidney, 541 


micro-organisms and, 307 
Dishes, lentil, 298 


Disinfectant, a good 


Disinfection v. 


Dissecting microscope, how to make a 


simpl 


491 
deodorisation, 267 


2, 96 
Dissolved bones, 568, 590, 615 


Distance of the 


sun, 59 


2 
Distilling whiskey, 68, 494, 518, 541, 566, 


588, 613 


Dividing : apparatus, 59 


appliance, 73 


Division, Struve's, 889, 412, 557 

Divisione of huiman nature, 269 
oor springs, 

Double stars: 389 
Burnham 619, &c., 486 
catalogue of new, 412 


Draconis, H 874 


, 263, 316 


Drains, stoppage of, 808 
Draper memorial, the, 814 


Drawing : 301 


driving an equatoreal for the purpose 


of, 78 
offices, scales 


in, 181, 816 


Drawings: lunar, 875 
of locomotives, 565 
Dreasing, antiseptic, 255, 279 


Drill : another good, 82 
rishireman 


chuck, Yo: 


good hand, 201, 245, 294 
Newall’s improved machine, 262 


Drilling: and 


246 
bicycle hubs, 892 


holea, 18 


cutting frame combined, 


micrometer for, 157 
spindle, plain horizontal, 39 
15 3 153 186 228, 256 
ist, making, 152, 1 
— sharpening, 35, 108, 132, 309 


Drivers, hand signals f 


or, 869 


Driving : an equatoreal for the purpose of 
wing, 78 
clock for telescope, 123 
Driving-axles, the breaking of, 225 


Drought, wet 


and, moon’s apses and 


phases and, 688 | 
Drums, measurement of, 15 
Dry eee quick method of mounting, 


plates, developing, 159 
—for hot climates, 616 


—voltaic, acti 


on from, 828 


rot, 85, 568, 590 


D 
D 


den’s boring machine, 166 
nleimer tuning, 492 


Dumb-bells, 470, 492 
Duodecimals, 358, 278, 300, 828, 849 


Duplex : burner feed wick 


telephony 189 


» 204 


Datch language, 421 
Dyeing: coleur de rose with safflower, 292 


wood, 41 


Dynamic effects, that pressures are, 128, 


176, 201, 225 
Dynamics, 400, 


447, 469 


Dynamo: 400, 619, 621, 544, 592 
and continuous current, 185 


ure light, 802 


battery, coil, and, 88 
111 


coils, 


commatator, 135 
design, 827, 470 
dimensions of 30 o.p., 448 


eight c. p., 279 


hundred o.p., 
making, 18 
Mather-Platt, 


EARS: Dr. Skinner’s prescription for 


184, 350 
229 


noises in the, 


insomnia and noises in the, 341, 392, 420, 


441, 461 


: ages of sun, daylight, and, 10, 31 
condition of interior of, 81 a 
equatorial radius of, 604 

magnetio force of, 158 


rotundity of, 


863 


Earthquake : predictions, 110 


wave velocity 


of propagation of, 78 


Earthquakes : 81, 41, 372 
and epidemics, 11 
prediction of, 31, 78, 90 


m: SWO 
workmen, 414 
Eat wisely, how 
ntric, 40 


and daggers, 890 
to, 122 


9 

Eclipse: lunar, on Aug. 3, 558 

of 1889, Jan, 1, 604 

of sun on Aug. 19, 31, 40, 173, 605 
Eclipses : oecultations and, 100 

two in one day, 272 

nomical batteries, the, 43t 

Economics, steam-engine, 482 


Economy, coal, 


16, 87 


ions experiments in sea telephony, 


Rducation : =: 


w Bede, -ai . 
complete and generous,” 


technical training considered as a part 


of a, 552, 57 


—— 


INDEX. 


Education: technical, 442, 460, 485, 487, 


509, 512, 582, 607 
— in America, 372 


Edmunds’ lathe mandrel, the, 103, 151, 246, 
274, 318, 418, 438, 465, 487, 511, 539, 
605 magma: compound, modern, 408, 441, 


9 
Electric: 65 
bath, 15, 86, 62, 85, 106 
bell, 519, 521, 512. 544, 567, 591, 615 
— for tramway, 65 
boat, storage cell for, 278 
burglar alarm, 542 
cautery, 13, 14, 62 
clock for factory, 159, 188, 205, 227, 251 
communication, 448 
experiments; original, 396, 418, 444, 468, 


kite, 875, 898 
light, installation, 67 
-— on books, effect of, 483 
lighting, 368 
— by batteries, 16, 41, 68, 65, 86. 
— of railway carriages, 478 
look, 228 l 
locking for railway signals, 36 
locomotion, 188 k 
motor for sewing machine, 38 
motors and railways, 259 
— construction of, 51 
safety-lamp, Settle’s, 285. 
saw, 823 
seismometer, an, 480 
torpedoes, sims -Edison, 486 
tramway, Volk’e, 42 
trumpet, Zigang’s, 882, 589 
Electrical: 616 
apparatus, 87, 62, 65, 106, 132 
business, 802, 826 
conductivity, 457 
connections, 399, 421 
constant temperature apparatus, 581 
currents, 87 
— and the brain, 111 
energy, storage òf, 451 
foot-warmers, 85 
gas-lighter, 328, 516 
instrument making for amateurs, 47, 429 
550, 596 
measuring instruments, 461, 533, 559, 


output of batteries, 135 
pendulum indicator, 592, 615 
query, 204 
storage battery, Frankland’s, 193 
telegraph wires, 592 
therapeutics, 131, 134, 560 
tramcars, 556 
tricycle, 302, 325 
wire resistance, 65 
Electrically propelled tramcars, 832, 396 
Electricity : as cheap as gas, 363 
atmospheric, 396 
Clamond’s improvements in the trans- 
formation of heat iato, 430 
death by, 238, 410 
for street railroads, 482 
gas-lighting by, 212 
house-lighting by, 349 
a 100, 128, 181, 176, 201, 215, 544, 


multiple writing by, 484 
on tramways, 432 
tempering by, 618 
useful application of statical, 857 
what is? 477 
Electro-chemical coloration of metals, 


599 
Electrolysis of alkaline solutions, 277 
Eleotro-magnetio separator, Maxim's, 499 
Electro-magnets, 351 
Electromotive force of batteries, 568 
Electromotor : 516 
high-speed, 328, 374, 398 
Electromotors, 111, 423 
Electro-osteotome, 264 
Electro-plating : 88, 201, 493 
bright, 19 
flowers and insects, 240 
Electrotyping, 112 
Elements: of blood, method of staining 
and fixing the, 528 
the new, 580 
Embrocation, 182, 156 
Emery : cloth files, 122 
files, 153 
wheel, mending, 447 
wheels, mounting, 158, 182, 205, 261, 278 
Emigration circulare, 181 
Emulsion plates, Vogel's isochromatic, 7 
Enamel : and enamelling, 375 
tricycle, 38 
Enamelling photographs, 597 
Encaustic cerate, 261 
Eacke's division, 124 
Endowment for observation at groat alti- 
tudes, 128 
Energy: conservation of sun’s, 34, 80 
electrical, storage of, 451 
Engine : and boiler, 254, 280 
beam, 254 
compound, 135, 422 
conversion, 592, 616 
cylinder, 111, 280, 254, 351 
diagrams, 88 
for canoe, 420 


gas, 63. 

gigantic cotton-mill, 9 
governors, 159, 182 

hot-air, 42, 225, 270, 328, 846, 510 
indicating, 184 

loss of power in gas, 18 

model, 18. 41, 86, 229 

— loco., 183 

port ab! e, 63 

power, 184, 167, 158 


Pagie: query, 247, 280, 827, 445, 519 
wheel-cutting, 

Engine-drivers’ eyesight, 98, 224 
Engineering, 15, 3 

Engineer 's storekeeping, 470 


4 

hot-air, 205, 533, 586 
Midland, 375 : 
petroleum or benzoline, 849, 852 
proportions of model, 41, 86 
slide-valves of model, 492 
steam-launch, 400 

England, tobacco-growing in, 28 


Enlarging holes, 156 ‘ 
Entwisle and Kenyon’s vice, 196 
Envelopes, straw bottle, 41 


Epidemics, earthquakes and, 11 


| Equation, projecting sun’s image to deter- 


mine personal, 267 _ 
Equations : 399, 446 
to curves, 303 


| Equatoreal ; 422 
1 for the purposes of drawing, 


great Lick, 219 ö 
Erhard’s croulating Poorer 239 
Errors, painters’ optical, 441, 467. 
Escapement, an old, 242, 299 
Eskimos, a libel on the, 127 


spectra, 458 
Essex chuck, 276, 296, 326, 350 
Estimating, books on, 107 
Etching: ground, 37 

ivory, 159 

liquid for stcel, 304 
Ether, luminiferous, 12, 59, 85 
Evaporating without heat, 159, 182 
Evolution: 14, 59, 81, 99 

and idealism, 496 

of diseases, 585 
Examinations, Science and Art, 88 


458, 531, 557, 584 
in technical analysis, 47, 308, 673 
Exhaust tumbling barrels, 359 
Exhibition : American, 355 


Expansion : gear, 65 
of rails, 591 
triple, 540 
valves, 66, 498 
Experiments : easy chemical, 602 
original eleotric, 896, 418, 444, 468 
with artificial vortices, 286 
with safety lamps, 406 
with the spectrum, 527 


72 
Exposure, systematic, 329 
Exposures, photographio, 302 


869, 394 
Expresses, G.W., 488, 512 
Extinguisher, fire, 75 
Eyepiece: for 2in. objective, 81 


large fizld, 31, 206, 219 
tele scope, 40 
Eyepieces: 588 
defective, 281 
Eyesight, engine-drivers', 98, 224 


Fabrics : colouring rubber, 261 
waterproofing textile, 516 

Face-plate, 544 

Facing-point lock, Kirby's, 894 


227, 251 

time-keeping in a, 278 
Falb’s predictions, 110 
Family oven, 38 
Fashion, science, and humanity, 552 
Fatigue, pathology of, 410 
Faulty coil, 302 
Feed-wick, 1 7 burner, 204 
Feet, blistered, 568, 590, 615 
Felspar, 66 | 
Ferro-chrome, 63, 107, 132 
Ferrous : oxalate, 62 

— developer, 470 

oxide and vegetation, 194 
Ferry, steam, 206 
Fertiliser, gas-lime as a, 418 
Fibre, indurated, 127 
Fiddle ribs, 352 


Field: magnets and armatures, propor- 


tional size of, 206 
measurement of, 616 


Fifty: centuries ago, catastrophe of, 55, 


78, 80, 102, 196, 244 
years of yacht building, 142 
years’ progress in science, 357 
Figures, sand, 16 
File, Müller's patent, 34 


Files: built-up, 8 


emery cloth, 122 
in India, 103 
Filiogs, platinum in, 185, 200 
Films, card-mounted flexible glass, 289 
Filter, 422 ' 
Filtration of water, 516 
‘Fingerboard of violin, 876 
Fire extinguisher, 75 
Fires in ships at sea, 188! 
Firing gas, 65 
Fish, submarine light for catching, 131 
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ae language, the, 492, 517, 541, 566, 
1 
Engraving and dividing machine, Taylors, 


Espin’s catalogue of stars with remarkable 


Exercises : in practical astronomy, 389, 444, 


ome meteorological instruments, 


usplosans ,of locomotives in the} U.., 


Express runs, some, 155, 197, 224, 214, 845, 


Huyghenian for 33in. object-glass, 267 


„F. R. A. S.“: letters by, 81, 78, 128, 173, 
305 267, 314, 865, 412, 468, 509, 556, 
04 


Factory: electrio clock for, 150, 183, 205, 


v. 


Fishing-lines, waterproofing, 112 

Fishing-rods, varnish for. 85, 106 

Fish-plates, suspended, 198, 278, 298 

Flanges, wheels without, 826, 850, 874, 420 

Flash point of mineral oil, 36, 40 

Fleas, 41, 108, 133 

Fletcher’s improvements in steam raising 
and water heating, 236 

Fleuss freezing machine, 453 

vine punching machines for gaspipes 


Floou, Howorth’s 562 
Floods, 556 
Floor: cheap and good, 84 
cleaning stone, 519 
Floor-jack, Bradley’s, 482 
Flour-mills, power required for, 497 
Flower farming and perfume manufac- 
ture in Southern France, 551 
Flowers : and insects, electro-plating, 240 
three favourite, 515 
Fluid, soldering, 111 
Fluidity of cast iron, 40, 64 
Fluor-spar, silica in, 160, 184 
Fluorine, isolated, 280 
Flute : concert, 565 
cylinder, 227 
Flux for wrought iron, 544 
Flywheel : is snd, 5 
or gas-engine, 
of lathe, counterbalancing, 343 
weight of, 323 


Folding screens: 229, 254 


3 
Food: for animals, 132, 156 
in tins, preserving, 110 
Salt as, 448 
Foods, strange, 365 
Foolhardiness, mechanical, 195 
Foot-pathway, 494 
Foot-warmers, electrical, 83 
Force : earth’s magnetic, 158 
heat and gravitation, 36, 128 
Odic, 35, 98, 110, 131, 156 
of blow, 400 
pump, 39, 89 
Foreign competition and technical educa- 
tion, 532 
Foret land, clearing and cultivation of, 


Fosaa; vague photographic, 328, 351 


Fornacis, alpha, 84 l 
Foucault's currents, new apparatus for 
illustrating, 599, 
Founding, amateur metal, 525, 560, 584 
Foundry, brass, 111 
Fountain, siphon for, 160 
Fountains, illuminated, 255 
Frame, hack saw, 280 
Frankland’s eleotricat storage battery, 193 
Franklinisation, 470 
Freezing : machine, Fleuss, 453 
mixture, 267 
French bath-heater, 225 
Fret-cutting machines, 520, 567, 589 
Friction: mechanical, 687, 606 
of solids and fluids, 59v 
Fruit-picker, 819, 345 
Frying potatoes brown, 131 
Fael, smoke abatement and gas as, 2 
Falminating panes, Leyden jars uud, 514 
Fulton's first steamer, 81 
Farnace, burner for injector, 472 
Farniture cream, 470 
Fusible: metal, 617 
solder, 298 


GALTON’S whistle, 205 
Galvanising, 398 
Galvanomecer: coils, 40, 64, 108 

dead-beat, 278 

detector, 206 

mirrors, 897 

— making, 5 


g, 

simple, 367 

tangent, 65, 109, 874 
Galvanometers, 590 
Garden stand for small telescope, 413 
Gas: as fuel, smoke abatement and, 2 

burner, faulty, 400 l 

burners and gas companies, 6)9 

— exploding, 112, 227 

carbonic acid, 616 

electricity as cheap as, 863 

firing, 65 

ia workshops, utility of, 812, 345 

oil, 544, 567, 589 

oxygen, 17 

producer, 616 : 
Gas-cooking range, 351, 374, 398, 421 
Gas-engine, Bisschop, 254 
Gas-engines : 15, 63, 86, 205, 227 

dimensions of, 204 

flywheel for, 182 

loss of power in, 18 
Gas-lighter, electrical, 328, 516 
Gas- lighting by electricity, 212 
e a fertiliser and insecticide, 413, 
Gas- tar coating, 201 
Gas-tubing, boriog holes in, 422 
Gas-wells as hot beds, 147 
Gauge : mainspring, 182, 180 
new plane and surface, 191 
__ pressure, 157, 181 
:Gauge-glass, boiler, 88, 109 
: Gear : expansion, 65 


reversing, 41 
dearing: valve, 229, 253, 302, 325, 350 
whee), 135 


near, 61 
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Genteel occupations, manual labour v., 
460, 485, 509 

Geology of the Suffolk Coast, 267 

Geometric chuck, 13 

Geometry, algebraic, 252, 278 

German yeast, 568 

Germany, longevity in, 266 

Gh, pronunciation of Irish, 400, 422, 446 

Gherkins, 41, 64 

Gilding : acid-proof, 88 

micro., 828 

Gimlets, Norwegian, 273 

Girder, bent, 169 

N and 8. W. locomotives, 17, 182, 


Glass: boiler gauge, 88, 109 
boring, 483 8 
bottles, spiral cracks in, 207 
diamond ink for writing on, 198 
filme, card-mounted flexible, 289 
schott and Co. s new optical, 249 
silvering, 471 
2 on, 87 ae 
tenacity of spun, 
tubes, breaking, 170 
working, 816 

Glass-cloth, fastening to drums, 32 

Glasses, water-gauge, 400 

Glaze for bricks, 800 

Glazier’s diamonds, 446 

Globular lightning, 159 

Glue, strong damp-proof, 337 

Gluten, 372 , 

Gold : amalgamating, 516 
and silver dials, cleaning, 64 
chloride of, to make, 457 
melting, 423 


on, 166, 173, 180, 202, 219, 224, 272 
Governors, engine, 159, 182, 804 
Grain-drying machine, new, 509 
Gramme dynamo, 89, 184 
Granite, turning, 184, 206, 228 
Grapes, device for cutting, 271 
Gravitation : clocks and, 515 

heat, force and, 36, 128 
Gravitational astronomy, works on, 314 
Gravity, specific, 219, 228 
Grease, coiliery, 278, 300, 323 
Great Kastern : compound, 613 

locomotives, 279 i 
Great Western : locomotives, 62, 85 

so-called expresses, 488, 513 
Green Japan, 613 
Greenwich visita:ion, 859 
Grinder, friction-ariven centre, 382 
Grinding : and shaping machine for tools, 

Sellers's, 579 

twist drills, Smith’s apparatus for, 309 
Grindstone, using the, 239 
Grooves, cutting, 130 
Guano, 228 
Guide, blade screw propeller, 142 
Gun-barrel boring, 63 
Gun-metal, yellow lacquer for, 519 
Gurjun balsam, 897 
Guunrie’s cones, 85 
Guttapercha, 90 


HAOK-SAW : frame, 230 

Star, 163 l 
Hackworth’s koar for locomotives, 181 
Half-erowns, Lima, 4 
Half-round bits; 352, 876 
Hall: heating small, 304 


mark, 63 
Hand signals for drivers, 869 
Hand-chasers, self-leading, 563 
Hand-drill, a good, 201, 246, 294 
Hand-planer, wood-turner’s, 808 


Hard water, 65, 87, 108, 185 
Hercule : and tempering steel, 163, 200, 
metals, 382 
Harmonium: 87, 109, 188, 277, 299, 323, 
849, 373, 874, 420, 445 
more wind wantea fur, 545 


swell, 569 
vibrators, 351, 374, 398, 421, 446, 469, 491, 
616, 541, 566 
Harness varnish or reviver, 804 
Harp, Æolian, 589 
Heresy Park accident, 243, 273, 321, 345, 
4 


Harris, the celestial Mrs., 178 

Hat, about a, 536, 662 

Hour, 89 

Heart and lungs, physiological connection 
between, 28 

Heat: and power, comparative value of 
steam and hot water for tran: mitcing, 


600 

conductivity of metals, 287 

evaporating without, 159, 182 

force and gravitation, 36, 123 

into electricity, Olamond’s improvements 
in the transformation of, 480 

light and, 520 

loss of from steam pipes, 148 

measuring, Immisch’s apparatus for, 476 

Heating: by hot water, 168 

of aoe pone wires, 15 

Polmaise 1 of, 567 ; 18 

purposes, high pressure steam for, 

nal hall, 304 


surface, 184 

water, 543 

— Fletcher's improvements in, 236 
Heliostat, 314, 412 
Heliotype, 251 
Hercules and Atlas, 84, 61, 79, 125, 497 


ee S 


E 28 knot, 556 
Herring, migration of, 208 
Herz telephone, the, 205, 847 
aeina a Anacalypsis,” 78 
8 ypsis,” 

Higge’s, Mr., coil, 834 

ill’s automatic coupling, 568 
Hints for microscopists, 11 
Hippalus, cleft near, 174 
History, natural, strange bit of, 490 
Holes: and belting, 598 

bore, 110 

drilling, 18, 

enlarging, 156 

in gas · tubing, boring, 422 


squaring, 851 
Holiday dark room, 607 
Honey, test for, 207, 258, 278 
Hook tools, 271, 298 
Horizontal: dial, 78 


windmills, 11, 57, 62 
Horse-power of locomotives, 185, 159 
Hose-pipe, 251, 800 
Hot-air : engine, 42, 205, 225, 270, 328, 346, 
510, 533, 686 
oven, 87 
Hot beds, gas-wells as, 147 f 
Hot-water : cisterns, corrosion in, 65, 181 
comparative value of steam and, for 
transmitting heat and power, 600 
peeing by, 158 
Hours of daylight per annum, 293 
Tati by lostri ity, 349 
y electricity, 
shingle, at the American exhibition, 478 
Houses, paper, 558 
Howorth’s flood, 562 
Huamanripa, 410 
Human nature, divisions of, 269 
Humanity, fashion v. science and, 552 
Huyghentan eyepieces for 83in. object- 


glass, 267 
Hydraulic; leathers, 878 


ram, 207, 228 
Hydraulics, 591 
Hydrocarbons, effects of vapours of, 468 
Hydrochloric acid, 644, 667 
Hydrogen, peroxide ot, 205 
Hydrophodia, 468 
Hydrophone, the, 215 
Hydroxyquinol, 591 
Hygrometer: 12 

another, 56 

simple, 36, 83, 106, 176 
Hypnotism, the legal uspects of, 191 
Hypopus vulgaris, 85 


IOE, anchor, 18, 88 

Ice-nouse or refrigerator, 589 

F of, 496 

Iguana 8 

Iliuminated fountains, 255 ; 

Immisch’s -apparatus for measuring heat, 
7 


476 
Imperial Institute, the, 31 
Imperishable paste, 12 
Incandescent : lamp, 110, 828 
lamps, automatic commutator for, 362 
— varnishing, 144, 176 
light, 18 
wire, running, 541 
Income-tax, 280, 301, 325, 520 
Incubator, thermostat 10r, 206 
India, matting, staining, or dyeing, 130 
punkah, or wind-fan of, 270 
Indian: blacksmiths, 346 
brass salvera, cleaning, 66 
kites, 164 
remedy for tapeworms, 580 
tinwork, 897 
toys, 293 
turner, 842 
Indiarubber air-balls, 471 
Indicating engine, 184 
Indicator: diagram, 16, 18, 88, 63 
pendulum, 592, 616 
water - level for boilers, 261 
Indicators, brakes and, 501 
induced currents, 206, 228 
lnduction coil: 88, 109, 156, 180, 204, 256, 
328, 471, 544, 667 
Tin. spark, 263 , 
Industrial partnerships, 187 
Industry, primitive, o46 
Ingluvin, 494 
Inhalent, 280 ; 
Injector furnace, burner for, 472 
Injectors, 134 
lnk: for stylographio pen, 66, 78 
10r writing on glass, diamond, 193 
spots, removing, 491 
Insecticide, gas-lime as an, 418, 445 
Insects: carbolic acid as a sateguard 
against, 446 
electro-plating flowers and, 240 
parasites of, 540 
Insomnia and noises in the ears, 841 
Institution: of Mechanical Engineers, 548 
of Naval architects, 524 
Insulated wire, current heating, 16 
Inteliectual activity, phosphorus and, 555 
Intensification, 420 
Intensity coil, 255 
International screw thread, 211 
Inter-oceanic railway, 468 
Inundations, theory of periodic, 248, 268 
Invalid's book-rest, 266 
Ipswich, brake trial at, 16 
lrish : gh, pronunciation of, 400, 422, 446 


moss, 447 

Iron: ana Steel Institute, 308 
black varaish for, 397 
bronzing, 17 


Iron: browning steel and, 218 
carbon in, 608 
cast ing, upon lace, &c., 858 
fluidity of cast, 40, 64 
inlaying with silver, 352 
rolls, turning chilled, 278 
smelting, 14 
steel and, test, 592 
turning, 111 
washing boiler, 566 
Isochromatio emulsion plates, Vogel’s, 7 
Ivory: black dyeing of, 530 
etching, 159 


JACK, Bradley’s improved floor, 482 
Jackdaw, lame, 16 . 
Japan, green, 613 
Jew's pitch, 566 
Job: a wood-turning, 456, 482, 558 
the Office of Workson an attempted, 458 
Jobbing, watch, 18 
Joints : on railways, loose, 180, 198, 278, 
298, 847, 894, 440, 487 
steam-tight, 587, 605 
used in carpentry, 356, 415 
Journal: of the Liverpool Astronomical 


Society, 865 

of the R. M. S., 173, 201, 219, 242 
Journal oil, cleaning, 19 
Jubilee: of the telegraph, 283 

science, 276 
Judæa, bitumen of, 851 
Jumpers, tempering cast steel, 184, 300 
Jupiter, 389 ; 
Jupiter’s first satellite, 195 


KALEIDOSOCOPIO 
screen, 157 
Kepler's third law, 128, 134 


pictures on 


- Key-bedding, 415 


Key-beds, 400 
Boron watches, 319, 345, 867, 897 
Kidney disease, 541 
Kiln, 618 
Kite: electric, 375, 398 
musical, 74 
Kites: Iadian, 154 
Russian 


74 
Knee - joint, dislocated, 471 
Knife, a workshop, 242 
Krupp's big gun, 194 


LABORATORY tromp, new, 74, 123 
Labour, manual, v. genteel occupations, 
485, 509 
Lace, casting iron upon, &c., 358 
Lacquer, yeilow, 519 
Lacquered ware, Parmes; 394 
Lacquering, brass, 
Lake : district, 470 
oval, 41 
Laminated armatures, 299, 821, 845 
Lamp: and beliows for blowpipes, 204 
battery for, 17, 63, 107 
— for surgeons, 280 
cycle, 592, 615 
incandescent, 110 
oils, 109 
small arc, 229 
soldering, 66, 109 
spirit, 38, 64 
Lamps: safety of modern oil, 527 
varnishing incandescent, 144, 176 
Lancashire and Yorkshire vacuum brake, 


850 
Lancaster’s : astronomical directory, 128 
oval bore rifle, 899, 421 
Language: Dutch, $21 
English, 492, 517, 541, 566, 589 
tern: microscope, 60 
optical, Tyndall's, 227 
slide, novel, 654 
Latch, improved bow, 323 
Lathe: at Saltaire, 275 
atcachment, 296 
bands, 328, 851, 874, 898 
boring in the, without slide-rest, 342 
centre, 159 
circular cutters for, 590 
Circular saws, table for, 105 
counterbalunuing flywheel of, 276, 848 
Enauiso MxOHANIO, 18 
head, a bin., 228 
manure), Edmunds', 108, 151, 246, 274. 
318, 418, 488, 487, 511, 589, 664, 605 
manurels, 150, 176, 199, 276, 842 
matters, 18, 53, 129, 200, 221, 245, 295, 
842, 8/0, 893, 394, 418 
planer tor five shillings, 179 
screw-cutting, 180 
screwing apparatus, 104, 223 
Bpeediug-up of, III 
three-legged, 481 
throw tor bin., length of, 351, 374 
touls for amateurs, 82 
tools, tempering, 37 
watcbinaner’s, rusty, 494 
Wenbum’s screw-chaswg arrangement 
for tovt, 115, 177 
Lathes: milling, wheel-cutting, slotting, 
&c., in, 318, 370 
turret, milliug tuvi for, 602 
Latitud: ; 78 
oocultation limits of, 531 
Launch engines, 400 
Laundry: 300 
blue, 86 
Laval crear separator, speeding, 801, 850, 


Law, parochial, 219, 228, 278 
Lawn-twonls: 616 
tournament, 19 
Laws, reactions, &o., of some forms of 
primary batteries, 203, 20, 276, 292, 
820, 847, 606 ; 


Lead: in varnish, 41 
pipes, action of water on, 144 
poisoning, antidote for, 111 
seams, soldering, 288 


t, crystals in, 16 

Leather: bands, joining, 351 

preserving, 496 

siain on cloth, 517 
Leathers, hydraulic, 378 
Leclanché : battery, 89, 159 

— charging, 892 

— for quantity, 612 

type of cells, 188 

zincs, 471 
Leg out of joint at knee, 471 
Legal: bees, 448 

bills of sale, 299 

den ist, 88, 109, 188, 157, 181, 204, 227 

marriage settlement, 184 

mortgages, 446 

nuisance, 228 

paving, An 

poor-ra 

property tax, 255, 520 

rent, 668 

revenue, 16 

tenancy, 158 

tolls, 219, 229 

trustees 


264 
Lemon : decoction in malaria, 497 
soles, 66, 78, 87 
Lens 500 camera without, 471, 498, 520, 542, 


curious, 867 
for both reflection and refraction, 448 
„Optimus camera, 64 


machinery by spirit level, 279 
Lever watch in beat, setting, 18, 38 
Leverage, 304, 826, 399 
Leyden jar and fulminating pane, 544 
Libel on the Eskimos, 127 
Library statistics, 225 
Lick equatorcal, the great, 219, 412 
Lite, loss of, at sca, 270 
Lift: coachbuilders', 183 
for well, 590 
Lifting orab, 185, 158 
Ligut; and heat, 620 
effect of electric, on books, 488 
incaudescent, 18 
magnesium, tor photographic purposes, 
649, 612 
oxyhydrogen zirconia, 168 
reflection of, law of, 286 
speed of 323 
submarine, for catching fish, 184, 158 
velocity of, 365 
zodiacal, 98 
Lighting: by batterie’, electric, 16, 41, 65, 
204, 226 
ape eat 368 ; 
— of railway carriage, 47 
Lightning: globular, 159 
Slamese temples and, 543, 567 
Lighton’s analysing diaphragm, 431 
Lights, railway signal, 36, 84, 180 
Lima half-crowns, 494 
Lime: analysis of, 14 
carbonate of, soludility of, 555 
Limelight, 226 
Linear diameter of the planets, 556 
Lining for wooden cell, 39, 86 
Link: belting, 578 
movements, 260, 487 
Linseed oil, vapour of, 253 
Liquid : etching tor steel, 304 
gelatine, 304 
Liquid, specitic gravity of, apparatus for 
determining, 262 
Literature, dV, 615 
Liverpool Astronomical 
Juurnal, 365 
observatory, publications of the, 61 
Loans, hurpuyur, and cunsuuctiva, 105 
Lock facing- point, Kirvy’s, 394 
Locks, 518 
Locomotion, electric, 189 
gor ale : boiler expiosions in the U.S., 
1 ry 
boilers, 182 
engine, model, 183 
gouds tank, L. and N.W., 513 
m adel, 280 
N.E. express, 243 
lepuirs, 348 
Webb's compound goods tank, 539 
Locomotives : 421, 541, 006, 613 
d:awings of, 665 
gear for Aackworth’s, 181 
G. and B.W., 17, 184 
GE, 279, 469 


. W., 62 
horse - power of, 185, 159 
L. ana N. W. compound, 12 
L. Aer N.W., at Newoasule exhibition, 
Midiand, 469 
proportions of, 63 
ank, 669 
the Comet,“ 84 
Logarithms : 66, 458 
five-figure versus seven-figure, 490, 509 
London and N.W.: vcumpound tocumo- 
tives, 12 
goods tank, 518 
railway, brakes on, 86 


Socisty’s : 


[Snax ro Vou. XLV." 


Longevity in Germany, 266 
Tonsitadinsl and cross sleepers, 440 
Lowe’s improved window sashes, 613 
oan castor-oil as a, 415 

e, 


Lumps of breechloaders, rebrazing, 398 
Lunar: clefts, 205, 219, 251, 267, 823, 865 
eclipse of Aug, 8, 558 
section, L.A.8., 866 
1 sketching, 13 375 siii 
ungs and heart, physiological connec- 
. tion between, 288 j 


MACHINE: drill, Newall's improved, 


Dryden's boring, 166 

engraving and dividing, Taylor’s, 48 
Fleuss freezing, 458 

Flint’s punching, for gaspipes, 335 

for slicing fat bacon, 876 

milling, construction and uses of the, 


moulding, 471, 517, 
plates for Wimshurst's, 175, 325 
sewing, 204 
—, electric motor for, 38 
shop, special tools in the, 29 
tool ahame. Sillers’s, 579 
wheel-cutting, 40 
Wimshurst, with double sectors, 156 
Machinery : hydraulic, 89 
levelling by spirit level, 279 
es: boot and shoemaking, 346 


spill, 12 
theory of, 5, 26, 48, 116, 140, 165, 236, 260, 
332, 870, 427, 451, 487, 501, 550, 572 
washing, driving, 254 
Machinist's vice, 73 
Magnesium: light 
purposes, 549, 612 
— instantaneous photography with, 836 
Magnetic: force, earth's, 168 
unit, 224 
Magnetism : and its powers, 208, 319 
in watches, 
Magnitying power : aperture and, 123, 184, 
„ 150 
of micro-objectives, 892, 418, 487, 491, 540 
Mainspring gauge, 182, 180 
Making ot Britain, the, 145 
Malaria, lemon decoction in, 497 
Malleable casting, 428, 469 
Man, pity the sorrows of a poor old, 111 
Manchester: exhibition, transmission of 
power at, 336 
S.and L. new express locomotives, 464 
“ Mandau” of Borneo, 298 
Mandrel: Edmunds lathe, 151, 247, 274, 
818, 418, 488, 465, 487, 511, 589, 564, 605 
standard, 199, 275 
Mandrels : 129 
lathe, 160, 199, 342 
Phillips's improved, 191 
Manual labour v. genteel occupations, 460, 


for photographic 


485, 509 
Manures, estimation of nitrogen, &o., in, 
278,378 
Maps: mounting, 493 
ordnance, 314 
Marbled paper, 133 
Marine : boiler, 207 


engines, 544 
meteorological instruments, exhibition 


» 63 

Mars, diameter of, 484, 509 
Marsball's method of propelling vessels, 

881, 416, 441, 467. 
Martini-Henry, sight adjuster for, 495 
Massage in fractures, 425 
Maasey’a patent vice, 142,196 
Mathematics, astronomy and, 123, 184, 182, 


219 
Maxim's electro-magnetic separator, 499 
Mayall’s improved photographs, 380 
Measurement : of field, 616 
of surface, 182 
, weights and, percentage solu- 
tions and, 3885 


support, 88, 64 
telephone, 41 
Mechanics, 185, 159, 802, 325, 618 
Medal not with him that flattereth, 550 
Medallions, soiled plaster, 15 
Medical : and surgical uses of the thermo- 
pile and secondary battery, 215 
battery and coil, 112, 204 
coll, Bottone’s, 254, 851 
coil, street, 62 
ii 100, 128, 181, 176, 201, 544, 
¢ 
Modico-legal aspects of hypnotism, 191 
Memorandum on watches, 131 
Memorial, Draper, 314 
Mensuration of cones, 592, 604 
Mercator, 79 : 
Mercury : 80 
cleaning, 280, 801, 849, 878, 897, 420 
on metal, 495 


recovery of, 110 
salt of, cell, Schanschieff’s, 184 


Nature, uni 
Naval : architects, institu 
5 a years work at the U.S., 


Meridian: instrument, 16 
length of visible aro of, 865 
Metal: depositing mercury on, 495 
founding, amateur, 525, 560, 584 
Metallic: cement for stone, 397 
paint, 87 
sash-cord, 154 
Metallurgists, to, 802 
Metals : bronzing, 54 
cheap method of platinising, 112 


electro-chemical colouring of, 599 


hardening, 882 
heat conductivity of, 287 


oxalic acid for the separation of various, 


216 
Metaphysics, science and, 59 
Meteoric action on the moon, 173 


Meteorological instruments, exhibition of 
marine, 85 


Meteorology, popular, 285 


Meteors and comets, inquiry into the rela- 


tion between, 316, 412 


Metric system of weights and measures, 
487 


Mica, 447 R 

Micrometer for drilling, 157 

Micro-organisms: and disease, 807 
in the sinich ero 95 

Miorophone coil, 264, 279, 825 

Microscope : lantern, 50 


objectives, measuring magnifying power 


of, 392, 418, 487, 491, 540, 561 


objects, permanganate of potash as a 


staining medium for, 846 
simple dissecting, 96 
simple polariscope for toy, 887 
stages, 184, 157 
turntable, 327 


Microscopical : advances, l, 93, 331, 379, 


427, 475, 547 
queries, 


221 
Society, Journal of the Royal, 178, 201, 


219, 242 
Microscopists : hints for, 11 
to, 498 


Microtome, Ryder's automatic, 213 


Midland locomotives, 155, 875 
Migration of herring, 203 
Mildew in silk, 206 

Milk: in hot weather, 544 


separation of cream from, 184, 206 


sugar, 352 
: machine; new, 78 
tool for turret lathes, 602 


wheel-cutting, &c., in lathes, 318, 370 


Milistones, epeed of, 184, 327 
Millwork, 332 
Mind, is it material? 128, 175 


Mineral: blacking, moulder’s, 397 


Miners’ tools and smith-work, 493, 518, 


542 
Mines, electric lighting of, 81 
Miniature battery, 66, 112 


Minima visibilia and sensory circles, 28, 51 


Mirrors: galvanometer, 397 


8 making, 554 
Mite, the bulb, 268 
Mitres, varying, 167, 247 
Model: engine, 985 15 i 
engines, proportions of, 
locomotives, 159, 280 
Montaud accumulator, 169 
Moon: and the weather, 


187 
eclipsed, simultaneous visibility of the 


sun and, 365 


measuring occultation angles round 


limb of, 78 
meteoric action on the, 178 
past phases of, 509 
sectional figure of the, 509 


triumphant, this summer proves the, 468 


white patch on the, 219 


Meon a : apses and phases and wet and 


ught, 583 
nodes, &c., 604 
Morse i 
i manufactures, 149 
oss, Irish, 447 
Moths, 352, 375, 398 
Motion: perpetual, 254 
proper, of a star, 814 
wave, 899 


Motor: electric, for sewing- machine, 88 


remarkable, 341 


Motors, construction of electric, 51 


Moulder’a mineral blacking, 897 
Moulding : 65, 89, 110 

machine, 471, 517 
Mouldings, curved, 181 


Mounting : dry objects, quick method of, 


810 
emery wheels, 158, 182, 205 


Multipl 19 5 tricity, 484 
ultiple writing by elec 
Multiplex personality, 388, 360 


Murchey’s improved taps for cutting 


screws, 335 
Mushet’s steel, 89 


Mushrooms, their nutritive value, 400 


Music, orguinette, 491 


Musical: clock, 205, 325 
evening with Mr. G. A. Audsley, 465 


kite, 


74 
Musty butter, 544 
NATURAL: colours, photograpby in, 
384, 408 


13 


INDEX. 


wist Drill and Machine Co.'s 


» 826 
ormity of, 442, 488, 509 
atado of, 524 


Nebula near alpha Virginis, 196 
Nebule : day and night in, 61, 78 
notes on, 195, 595 
Nest, wasp’s, 592 
Net, trawi, 520, 542 
Neutral solution, 519, 542 
Newall’s improved machine drill, 262 
News of an old and value correspondent, 


507 
Newtonians, silver film of, 58 
Niagara, retrogression of, 487, 489, 588 
Niaudet’s battery, 67, 544, 567 
Niblett’s new screw-cutting apparatus, 23, 
305 105, 190, 178, 198, 228, 245, 298, 348, 


Nickel-plating, on, 143 

Nicotine, aseay of tobacco for, 568 

Nieces and nephews, 494 

Nitrate beds of Chili, 289 

Nitrogen: and phosphoric acid in manures, 


278, 873 
hydride of, 410 
Mioma oxide gas, physiological action of, 
4 


Nobili’s rings, 68 

Noise, curious, 372 

Noises in the ears, insomnia and, 341, 392, 
420, 441, 461 

Nordenfelt submarine boat, 812 

Non patent vertical multitubular boller, 


North-Eastern compound engine, 519, 618 
Norway, tour in, 376, 399, 421, 446, 448 
Norwegian gimlets, 278 

Note, promissory, 280 

Notes : astronomical, 93, 190, 284, 405, 500, 


6 
on nebulæ, 195, 595 
on the church organ, 71 
on the concert-room organ, 528, 561, 571, 


608 
quick-writing of, i 
Which do not need changing, 31 
Novelties from Paris, some more, 458 
Nut, clasp, 135 


OAK cantilever, 18 
Ubject-glasses: dewing of, 68, 267 
taree-inch, 156 
Objective, a bad, 267 
Ubjectives, measuring magnifying power 
of, 892, 418, 487, 491, 540, 561 
Observations with reflectors, 866 
Observatory : Romsey, 352 
noyal, visitation of the, 359, 412 
Occultation : angles, measuring round the 
moon's limb, 78 
limits of latitude, 531 
of Aldebaran, 32, 78, 228, 485, 510 
Occupations, manual labour versus 
genteel, 460, 485, 509 
Odie force, 85, 98, 131, 156 
Odontograph, a new, 526 s 
Office of Works on an attempted job, 458 
Oil: carbolised, 467, 488, 514 
oleaning journal, 19 
cotton-seed, 818 
for stilling waves, use of, 476 
gas, 567, 589, 614 
lamps, safety of modern, 527 
linseed, vapour of, 228 
mineral, flash-point of, 36, 40 
olive, adulterated, 240, 345, 97 
Rangoon, 308 
reservoir for, 40 
solidified, 326 
tanks, coating for, 230 


Oils: analysis of, 47, 308 
boiled, 88, 109 
fixed, saponification of, 241 
lamp, 109 
Oleographs, mounting, 89 
Olive oil: adulterated, 240, 845, 870 
cotton-seed in, 240, 845 
Ongar tool-bar, 284 
Opals (photo), 41 
Optical: effects of saturated air, 509 
errors, painters’, 441, 467 
glass, Messrs. Schott and Co. 8, 249 
lantern, 227 
henomenon, 154, 196, 201, 221, 518 
% Optimus“ camera lens, 54 
Orbits, comets’, 133 
Ordnance maps, 814 
Ores, gold, 849 
Urgan : Albert Hall, 17 
american, 18, 88, 85, 182 
— church, of the latest type, 488 
bellows, 227 
— noisy, 567 
blower, 37, 691 
chamber, 278, 587, 608 
church, notes on the, 71 
concert-room, notes on the, 523, 561, 571, 


608 
large chamber, 103 
pipes, 351 
pipes, arrangement of, 251 
— feet for, 421 


scales, 68 

Organette, Victoria, 545 
Orguinette music, 491 
Onienting obi ots in paraffin, 167 
Glens 3 ad, 257 

, us and, 
Ornamental turning, 229 
Orthochromatic plates, 111 
Orthoscopio lens, 467, 488 
Otter, the, 127 
Otto Struve, 208, and others, 484; 581 
Ours, a good word for, 127 
Ousel, water, or dipper. 870 
ov: or ha 86, 85, 156 


e vii. 


Oval: turning, 302 
Oval-bore rifle, Lancaster, 899, 421 
Oven: family, 88 
hot-air, 87 
Oxalic acid for the separation of various 
metals, 216 
Oxford, canoeing from, 470, 492 
en i an antipyretic, 885 
ga, 
new method of preparing, 277 
Oxyhydrogen zirconia light, 168 


PABST battery, 41, 42 
vad, compress, 226, 375 
Paint : Crookes’s bearing, 500 


1d, 37 
Famasi, 802, 826, 850, 874, 898, 420 
metallic, 37 
Painters’ optical errors, 441, 467 
Painting : a coach from the wood, 478 
designs on cloth, 802 
furniture, 544 
on polish, 156 l 
Panes, Leyden jar and fulminating, 544 
Paper : bottles, 290 
houses, 558 
marbled, 188 | 
some of the probable uses of, 5.4 
spots on sensitised, 304 
tracing, 616 
Papers : arsenical wall, 456, 515 
pases 
apyro 
Parabolic reflectors, 178 
Paradoxer, physical astronomy and a, 814 
Paraffin : imbedding apparatus. 455 
orienting objects in, 167 
Sear ‘dat ae ar of stellar, 556 
alysis, partial, 619, 642 
Parasite of insects, 540 
Paris, some novelties from, 458 


new, 46 

Pathology of fatigue, 410 
Pattern-maker's chuck, 52 
Patterns, cogs for, 280 
Pavement : new road, 575 

tar, 521 
Pebbles, polishing, 521, 543 
Pegasus, star-drift in, 175 
Pen, ink for stylographic, 66, 78 
Pendulum: clock, 826, 850 

compensated, 589 

indicator, electrical, E92, 615 

wooden, 183, 205, 228, 251, 293 
Perambulator, dyeing, 261 
Periodic inundations, theory of, 248, 268 
Permanent way, keying, 207 
Perpetual motion, 254 
Perron’s photographic apparatus, 454 
Personality, multiplex, 338, 360 
Petitio principii, more naked, 537, 556 
Petroleum : and its uses, 139 

engine, 349, 352, 568 

for steam boilers, 182 
Phenomena of alternating currents, 505, 
Phenomenon, optical, 154, 196, 201, 221 
Phillips’s improved mandrels, 191 
Philosophy : natural, 326 

of watering outdoor plants, 455, 489, 512 
Phioroglucol, 59t 
Phonograph, 17 
Phosphore acid :estimation of in manures, 


preparation of, 212 
Phosphorus : 897 

and intellectual activity, 555 
Photo-etching : 376 

upon boxwood blocks, 503 
Photographic: 40, 301, 373, 375 

and photo-micrographic apparatus, 503 

upparatas, Perron's, 454 

— portable, 50 

chemistry, 428 

colours, 348 

developers, 17, 159, 801, 851, 3785 422, 470 

enlargements in crayon, 204 

exposures, 30% 

intensification, 302, 850 

Tenses, 228, 300 

measurement of stellar parallax, 237 

printing, 302, 325 

— in colours, 477 

spectroscope, 626 

varnish, 591 
Photographs: 110, 205 

enamelling, 597 

Mayall's improved, 380 

pinhole, 512, 520, 542, 566 

reproducing in printing presses, 164 
Photography : 376, 447, 494 

celestial, with an o camera, 509 

formula in, vague, 328, 351, 874 

in natural colours, 334, 408 

instantaneous, with magnesium light, 


technical excellence in, 580 


camera, new, 
Photo-micrography, 471 
Photo-salts of silver and photography in 
natural colours, 498 
Fay opioa; action of nitrous oxide gas, 


connection between heart and lungs, 288 
: soundboard, 349 i 
wrest-plank, 471, 492 
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Picker, fruit, 319, 345 


Picture frames, affixing corner- pieces to, 


184 
Pinhole photographs, 512, 520, 542, 566 
Pink saucers, 293 
Pipeclay, 302 


Pipes: lead, action of certain waters on, 
144 


loss of heat from steam, 143 
patent, 540 
preserving hose, 300 
Pitch: Jew's, 566 
pipe, 228 
striker, 343, 872, 414, 589 
Pivoting watch, 19 
Plane: cartwright’s, 494 
iron, bow to sharpen a, 885, 485 
Planer: lathe, for five shillings, 179 
new, and surface gauge, 191 
wood-turner’s hand, 200 
Planetary configurations, 32, 98 


Planets: computation of the linear dia-. 


meters of, 531, 556 
conjunction of the, 78 


Plants, philosophy of watering outdoor, 


455, 489, 512 
Plates: amalgamating battery, 616 
for transparencies, improved, 380 
Plating : nickel, 143 | 
carbon, 616 


Platinising: metals, cheap method of, 112 


Platinum : in filings, 135, 200 
test for, 568, 590 
wires, heating of, 15 
Plato, 84 
Plumbago crucibles, 40 
Plumbers, useful recipes for, 8 
Pocket accumulator ; 89, 109 
how to make a, 215 
Pocket-knife, a codfish with a, 172 
Poisonous trees, 445 
Poieoning : of cats, 467, 490, 509 
white-lead, 111 


Polariscope: Lighton’s analysing dia- 


phragm for, 434 
simple, for toy, microscope, 887 
Polish, painting on, 156 
Polishing pebbles, 521, 543 
Pollak’s battery, 134 


Polmaise system of heating buildings, 567 


Povr-rate, 448 

Porous pots for batteries, 264 

Portable : dark tents, 144 
engine, 63 

Posidonius, 241 

Post-office battery, 278, 300, 873 

Potash : antimoniate of, 228 
oxalate, 495, 519 


permanganate as a staining medium for 


micro. objects, 346 
pure carbonate of, 591 
Potatoes, frying brown, 184 
Potential, static and, 15 
Power: for flour-mills, 497 
of engine, 111, 134, 157, 158 
of a telescope, 314, 347 
transmission of, at Manchester Exhibi- 
tion, 336 
water, 229, 253 
Predictions, earthquake, $1, 78, 90 
Preserving leather, 496 
Press, hydraulic, 451 
Pressure: centre of, 16, 88 ; 
gauge, 109, 157, 181 
Pressures are dynamic effects, 128, 225 
Primary batteries: 164, 176, 196, 220, 226, 
292, 847, 461, 485, 606 
and charging accumulators from them, 
128, 153, 247 
Primula culture, 446 
Printing: gold, 376, 491 
plates, sino graphy and zinco, 192 
press, reproducing photos in the, 164 
ints: blue, Prof. Cleave’s method of 
making large, 483 
toning, 471 
Problem, Watson’s, 134 
** Problem,” the L. and N.W. loco., 615 
Producer gas, 616 ; 
Projectiles, 185 
Promissory notes, 184, 230 
Pronunciation of the Irish gh, 400, 422 
Propeller : pitch of, 826 
screws, Trouvé's method of construct- 
ing, 7 
Vogelsang, 486 
Yarrow’s guide-blade screw, 142 
Propeliing steamships; 366, 394, 415, 467, 
535, 560, 686, 607 
Marshall's method of, 381, 416, 441, 514 
Property, income-tax upon, 301 
Propbylactics to cholera, 687 
Proportions of locomotives, 88 
Public libraries in the United States, 147 
Pulleys : 280, 801, 826, 829, 350 
balancing fast running, 205 
speed, 206, 301, 826 
Pulp, wood, 399 
Pump: force, 39, 89 
new mercury, 193 
rotary, for oil, 280 
surgical suction, 606 
Pumping, windmill for, 205 
Pumps, 64, 184 


Punch : Cushman centre, 310, 343, 370, 393 


self-centring slide, 83 
Punkah, the, 270 
Putty and stopping, 181 
Puzzles, two, 89, 109, 133, 157 


Pyrorallio acid and its uses in photography, 


Pyrotechnics, 251 


QUERY, railway, 826 
Qaick : drying paste, 89 
writing of notes, 16 


RAOING canoe, 37 
Racks: method of cutting, 178 
toothed wheels and, 140 
Radiation and reflectors, 83 
Radius of lens, 802 
Rail-joints, suspended fish-plates for, 198 
Railroads, street, electricity for, 482 
Railway: brakes, 98, 155, 179, 197, 272, 
344, 869, 396, 417, 440, 464 
carriages, warming, 24 
collision, a remarkable, 243 
couplings, 185 360, 417, 464, 488 


Sanitary: science, 30 
Santonine, 447 
Saponification of fixed oils, 241 


Sash-cord, metallic, 154 

Satellites of Jupiter, 195 

Saturn : 10, 88, 61, 79, 97, 123, 149, 174, 341 
as seen through 81 equatoreal, 
outer ring and shadow of, 173 
satellite of, 10, 33 

Saw : electric, 823 
frame, hack, 230 
kinks, some circular, 432 


query, 350, 374 
Shutt-end, 541, 588 
signal lights, 35, 81, 130, 180 


— electric locking for, 86 
speeds and myths, 197, 244 


Saw table, amateurs, 150 
Saws, brazing band, 376 
Scalds and burns: 561 
soda in case of, 612 
Scales: in drawing offices, 131, 316 


rgan, 63 : 
Schanschieff's salt of mercury solution for 
Schott and Co.’s optical glass, 249 
Science: and Art exams., 88 
and metaphysics, 5 
and the supernatu 


of the tea-kettle, 580 


e electric and electric motors, 
5 


loose joints of rails on, 180, 273, 394 
Rain-water, 230, 254 
Raising water an unlimited distance, 59, 


129 
Ram, defective hydraulic, 207, 228 
Raw hides, 34 
Recipes for plumbers, 8 


Reeds, harmonium Soreytiric News, 9, 30, 54, 77, 97, 122, 148, 


171, 194, 218, 240, 266, 289, 818, 340, 


Reflectors : observations with, 366 364, 888, 411, 435, 457, 483, 508, 530, 555, 
3 


radiation and, 83 
Reform, road, 12 
Refuse, slag, 226 
Registration, 350, 374 
Regulus and Sigma Orionis, 267 
Repairs : vice, 229, 254 


Scientific Societies : 

Li Astronomical, 76, 171, 265, 507 
Royal Astronomical, 63, 147, 265, 868 
Royal Meteorological, 76, 193. 289, 387 
Royal Microscopical, 75, 217, 288, 887 


Report on the working of the new Patents Western Microscopical Club, 148, 364 


Act, 46 
Repoussé work, finishing, 158, 182, 227, 278 
Reservoir for oil, 40 
Residues, battery. 
Resistance : coils, 


Scorpions, 540 

Scraps from my workshop, 152, 200, 244, 
292, 872, 897, 415 

Soreen, kaleidoscopio pietures on, 157 

Screens, folding, 229, 254 


centre, chuck, 239 


Reversing gear, 41 


A.B.C. Five-figure Logarithms, by C. J. 
Woodward, 404 

A Practical Treatise on Petroleum, by 
Benj. J. Crew, 139 

A Treatise upon Cable or Rope Traction 
as applied to the Workin 
and other Raiiways, by 


8 ana Glow Lamps, by Julius Maier, 


propeller, Larrow's guide-blade, 142 
tangent, and wormwheel, 165 


thread, an international, 21 
— cutting, 519 
Screw-chasing arrangement for a foot- 
lathe, 115, 198 
Screw-cutting: 301 
apparatus, Niblett’s now, 23, 45, 66, 105, 
130, 178, 228, 245, 317, 348 
Screw-down taps, 617 
Screw: gear, 317, 393 


Labour, Leisure, and Luxury, by Alex. 
Life of Charles Darwin, by G. T. Bettany, 


444 
Miscellaneous, 2, 188, 404 
On Gas-engines, by T. M. Goodeve, 2 
On the Conversion of Heat into Work, 
by W. Anderson, 1 
Practical Electricity, by W. E. Ayrton, 


Screwing : apparatus, Wenham’s, 152, 177, 
223 


device, “ Silke's,” 318 
Screws chasing, 245 
saa ba improved taps for cutting, 
335 


Practical Handbook on Pamp Construc- 
tion, by P. R. Björling, 2 

The Electric Motor and its Applications, 
by T. C. Martin and J. Wetzler, 259 

The Mechanics of Machinery, by Alex. 
W. B. Kennedy, 187 

The Portable Engine, by W. D. Wans- 


188 
The ee by G. C. V. Holmes, 


The Storage of Electrical 
Gaston Planté, 451 


Rheumati m, a cure for, 268 
Rhubarb, acids of, 186, 159, 255, 267 
Ribbed boiler tubes, 311, 347, 419, 441 
Ribs, fiddle, 352 
Rifle: barrels, care of, 490 

Lacaster oval bore, 399 

Winchester repeating, 400 
Ring armature, 494 
Rings, Nobilv’s, 68 
Road : pavement, a new, 575 


reform, 12 
Rob, dahl, and lentils, 158 
Rock-boring, tempering cas 


Rock-crystal spheres, 221 
Rocks, testimony against the, 125 
Rod, troublesome zinc, 544 
Romsey observatory, 352 
Roofs, painting, 325 
Roses, 41, 64, 277, 316 l 
Rosewood, imitation, 257 
Rowland’s water battery, 89 
Rubber: cement for, 3&2 

fabrics, colouring, 261 
Rupture truss, 128 
Russian kites, 74 
Ryder’s automatic microtome, 218 


propeller, Trouve's method of construct- 


Sea: loss of life at, 270 . 
telephony, Edison's experiments in, 121 
Secondary: battery, 301 


Sections, new method of fixing, 263 
Seismographic apparatus, 96 


Sensitised paper, 304 š 
Sensory circles, minima visibilia and, 28, 
51 


September, astronomical notes for, 596 
Set pte safety, for collars and pulleys, 
23 


Settle’s electric safety lamp, 285 
Sewing-machine: 181, 204 
electric motor for, 38 
Sextant and its uses, 200, 219, 224, 242, 276, 
Shaping machine, Seller’s tool-grinding 
and, 579 


Sharpening twist-drills, 85 
Sheepskin, to cure with the woo! on, 112 
Shellac: stonemason’s, 16 
varnish, white, 253 
Shelters, portable bicycle and tricycle, 834 
eee house at the American exhibition, 
4 


Ships, fires in, 188 

Shirt buttons, 107 

Shop arrangements, 117 

Short sight, 250, 271 

Shrinkage of castings, 179 

Shunter’s puzzle, 439 

Shutt-end railway, 541, 588 

Siamese temples and lightning, 548, 567 

Sidney's Arcadia, 226 

Siemens: armature, 520 
bathometer, 273 

Sight, short, 250, 271 

Sight-feed lubricators, 352 
al: arms, Davis's in 
hts, railway, 85, 84, 298, 469 

returns, railway, 563 

Signalling, train, apparatus, 121 

Signals, electric, locking for, 36 


in fluor spa, 160, 184, 200 
Silicon, gaseous, 89 
Silk: dew in, 206 
properties of, 602 
underclothing, 255, 280 
Silver: cell. 15 
cleaning flligree, 494 
film of Newtonians, 58 


t-steel jumpers 


SACCHARINE and its uses, 574 
Safety, 166, 801, 849, 


09 
Safety: bicyoles, rear-driving 
saddle, 166, 801, 849, 368 
Salad dressing, delicious, 568 


locking for, 898 


should we eat eee 867, 419, 468, 489, 


Saltaire, lathe at, 275 
Salvers, cleaning Indian 
Sand figures, 16 
Hanitary : aspect of trees, 168 
beverages, tea and coffee as, 562 


Silver: inlaying iron with, 352 
nitrate of, stains, 160, 173, 184 
Silvering : EnS 471 
without battery, 448 
Singing flames, 205 
Siphon for fountain, 160, 184 
Siz: of accumulator, 616 
Sketching, lunar, 278 
Skin, iguana, 224 
Slag : refuse, 226 
utilisation of, 157, 227 
Sleepers, longitudinal and across, 440 
Slide: punch, self-centring, 88 i 
pecans to the, new method of fixing, 
26 
Slide-rest, back-lash in, 65 
Slide-valve : 422, 470, 493 
diagram, Zeuner s, 520 
Sluice gate, 261, 278, 298 
Smelting : 566 
iron, 14 ae 
Smith’s: apparatus for grinding twist 
ills, 309 
work, 8 
— and miner's tools, 493, 518, 542 
Smoke abatement and gas as fuel, 2 
Smoking, 376 i 35 
Snake -bites and their remedies, 437, 480 
Soda : acetate of, warmers, 85 
ash and bleaching powder, 256 
in cases of scalds and burning, 612 
Softening : cast-iron, 86 
leather, 520 
Solder: fusible, 298 
silver, 400 
Soldering: 249, 298, 822 
fluid, 111 
lamp, 66, 109 
lead seams, 288 
Soles, lemon, 66, 78, 87 
Solidifled oil, 326 ee 
Rouat, apparatus for obtaining the density 
of, 171 
Solution : for batteries, 543 
for coating oil tanks, 230 
neutral, 542 
Solutions, sugar, 300 
Soundpost, violin, 520, 543 
Sour yeast, 326 
Southern comet, great, 174 
Spark coils, 256 
Sparrows, 251 
Specific gravity : 219, 228, 262 
of spirits, 68, 219 i 
Spectroscope, a simple photographic, 526 
Spectroscopy, stellar, 314 
Spectrum : analysis, 420 
experiments with the, 527 
of lightning, 604 
Speed : of light, 323 
of vessels, 617 
pulley, 206 
Speeding-up of lathe, 111 
Speeds, railway, 197, 244 
Spheres, manufacture of crystal, 153, 221 
Spill machines, 12 
Spindle, drilling plain horizontal, 39 
Spiral wheels, 255, 300 
Spirit: blowpipes, 180 
lamp, 38, 64 
Spirits, specific gravity of, 63 
Spiritualism, the Seybert commission on, 
458, 509, 536, 556, 684 
Spokes, loose, 493 
Sponges, cleaning, 38 
Sprained ankle, 469 
Spring of beam, 16, 38 
Springs: 448, 494 
door, 229 
repairing sofa, 520 ¢ 
Squabble, great telescope and a small, 128 
Squaring: and levelling, combination 
tool for, 215 
holes, 361 
Stafford-Eaves’ dynamo, 187 
Stages, microscope, 134, 157 
Stamping sheet metal, 589 
Stand, an adjustable camera, 382 
Standard mandrel, 199 
Stanley's patent artist's clinometer, 262 
Star : (D. M., 1, 169), 241 
discs, diameters of, 81 
arif t in Pegasus and Aquarius, 175 
double near Castor, 78, 87 
hack-saw, 158 
missing, 61, 97 


‘Star-finder, 291 


Stars: double, 436 
in daylight, visibility of, 314, 316, 366, 
412, 436, 458, 558, 583 : 
near 46 Geminorum, proper motion of, 


61 
observing double by daylight, 149, 268 
ponie from well, 62, 173, 219, 241, 291, 


Static and potential, 15 

Statistics, lib:ary, 225 

Statuary, rebrunzing, 251 

Statues, colouring, 15 

Steam: 160, 206, 207, 228, 251, 376, 899, 

446, 469, 568, 590,'616 
and the valve, 183 
aqueous vapour and, 220, 250 
‘builers, water-level indicator for, 261 
torce of outlet, 15 898 
pressure for heating purposes, 18 

PEA engines, 400 i 
pipes, loss of heat from, 143 | 
raising, Fletcher's improvements in, 236 
superheated, 181 

Steam-engine: compound, 422 
economies, 482 . 

Steamer, Fulton’s frat, 81 

Stcamships, propelling, 866,.392, 415, 442, 

467, 514, 586, 607 
Steam-tight joints, 587, 605 
Scearine, reflaing, 827 
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Steel: and iron, browning, 218 
blueing, varnish for, 376 
compound for welding, 5 
sae iog and tempering of, 163, 200, 


2 
Iron and, Institute, 308 
oista, rolled wrought-iron, 590, 615 
ushet’s, 89 
— welding, 616 
softening hard, 185 
— wires and rods of hard, 152 
stamping sheet, 589 
tools, new tempering of, 106 
tubes, tempering, 230 a 
Stellar: parallax, photographic measure - 
mentfof, 267 
-~ the determination of, 556 
photography, 31, 33 
spectroscopy, 314 
Stencilling on glass, 87, 108 
Steno-telegraph, the, 58, 120 
Stereo-metal, 591 . 
Stereoscope and its applications, 383, 407, 


433 
Sticks, varnishing walking, 230 
still, 447, 492 
Stone, Caen, 251, 278 
Stonemason’s shellac, 15 
Stooping, writing and, 38 
Stoppage of drains, 303 
Stopping 5 and, 131 


‘wax, 
Storage : batteries, durability of, 504 
battery, Frankland’s, 193 
e e AAEE 470 
rekeeping, engineer's, 
Stoves, repairing cracks in, 14 
Straightening wire, 15, 62 
Strainer, glaze in teapot, 323 
Straw envelopes for bottles, 41 
Street : coil, 62 
railroads, electricity for, 482 
Striffler’s patent brake-holder, 121 
Striker, pitch, 343, 372, 414 
Strings, violin, 180 8 
Structure of Arachnoidiscus Ehrenbergii, 


85, 129 
ach ke N ot 299, 83 a 
tylographio pen, or, 66, 
Submarine: boat, Nordenfelt, 312 
sight for catching fish, 184 
Suffolk coast, geology of the, 267 
: 182 
in beer, 514 
solutions, 800 
Sulphuric acid bulbs, 328, 373 
Sun : ages of earth, daylight, and, 10, 31 
distance of, 592 
eclipse of Aug. 19, 31, 40, 173, 605 
eclipsed moon and, simultaneously, 365 
energy of, conservation of, 32, 80 
to stay still, commanding, 371 
Sundial: 518, 641, 566, 589, 613 
horizontal, 133 
Sunspots : large, 372, 413 
Prof. Abbé on, 267 
Supernatural: darkness, 201, 219, 224, 272 
science and the, 248, 268 
Suppor mechanical, 38, 64 
Surface, measurement of, 103, 251 
Sargeon’s lamp, battery for, 230 
Surgical: 494 
suction pump, 606 
Surveyor’s chain, 123, 184 
Swell, harmonium, 569 
Swinton telephone, 356 
Switch, telephone, 37, 183 
Systematic exposure, 329 


TABLE: amateur saw, 150 
for lathe circular saws, 105 
Table-top, ornamental, 111 
Tallow : 280 
and oil, 107 
Tangent galvanometer, 65, 108, 874 
Tank goede a 539, 569 
oxygen gas, 3 
Tanks : measuring taper, 445 
solution for coating oil, 280 
Tap for wooden chuck, 516 
Tapeworm, Indian remedy for, 530 . 
Taps: Murchey’s Improved, for cutting 
screws, 335 
screw, 66 
screw-down, 617 
Tar pavement, 521, 543 
Tax, income, 280, 301, 325, 620 
Tea: and coffee as sanitary beverages, 562 
coffee, and cocoa, the influence of on 
digestion, 288 
Tea-kettle, the science of the, 580 
Teapot strainer, glaze in, 828 
Teas, new season's, 442, 490 
Technical: analysis, simple exercises in, 47, 
308, 380, 573 
education, 442, 460, 485, 509, 512, 532 
— in America, 372 
excellence in photography, 580 
instruction and the Science and Art de- 
partment, 577 
instruction bill, 504, 577 
training considered as a part of a com- 
plete and generous education, 552, 575 
Telegraph : jubilee of the, 238 
lines, 326 
Telephone : 159 
acoustic, 159, 182, 280, 300 
call bell to, 422, 446, 469 
circuit, 448 
mechanical, 41 


INDEX. 


Telephone: microphone coil and, 279, 325 | Tubing : bending brass, 134 


new Herz, 206, 345 
on the theory of the, 387 
Phelps’s improved, 576 
switch, 87, 183, 548 
the Swinton, 356 
willow wood for, 157 
Telephonic, 204, 618 
Telephony, duplex, 189 
Telescope : 229; 412 
dioptric, 267 
eyepleces, 40 
how to adjust equatoreally by daylight, 
871, 397 
o.g. 8, 42 
power of, 925 
Telescopes: a cheap steadying rod and 
garden stand for small, 418 
great, 583 
powers of, 347 
Telescoping of carriages, 566 
Temperature, 87 
Tempering: and hardening, 163, 200, 248 
by electricity, 618 
cast steel jumpers, for rock-boring, 184 
of steel tools, new, 106 
steel tubes, 280 
Tennis: court, 516 
lawn, 616 
tournament, lawn, 19 
Tents: portable dark, 144 
roomy and comfortable, 248 
Test, iron and steel, 592 
Tests: for arsenic, 521, 543 
platinum, 568, 590 


Thames, diatoms in the, 276 


Theory: of machines, 5, 26, 48, 116, 140, 
165, 286, 260, 382, 870, 397, 427, 401, 487, 
501, 550, 572 

of periodic inundations, 248, 268 
of the telephone, 837 

Therapeutics, electrical, 560 

Thermo battery, 280 

Thermopile and secondary batteries as a 
convenient means of producing elec- 
tricity for medical batteries, 215 

Thermopiles, 41, 108, 205, 400, 519, 591 

Thermostats Westinghouse and Moore’s, 


Thread: an international screw, 211, 605 
screw, 519 
Three-legged lathe, 481 
Thunder, beer affected by, 489, 509 
Time-keeping in a factory, 278 
Timber, decay of, 200 
Tin alloy, 423 
Tinman's prices, 446, 469 
Tins, preserving food in, 110 
Tinworks, Indian, 397 
Tips, billiard cue, 229 
Tobacco: culture, 99 
for nicotine, assay of, 568 
growing in England, 28 
paper, 366 
scenting, 513, 589 
Tomatoes, 569, 590, 615, 617 
Toning prints, 471 
Tool: a good record for a turning, 214 
bar, the Ongar,” 284 
carriages, 263 
for squaring, levelling, &c., 215 
grinding and shaping machine, Seller's, 


579 
milling, for turret lathes, 602 
Tools: and weapons, primitive, 250 
cutting, 502 
hook, 271, 293 
how to keep in condition, 169 
in the machine shop, special, 29 
miner’s, and smith-work, 493, 518, 542 
steel, tempering of, 106 
woodturning, 587 
Tours in Norway, 376, 399, 443 
Tracing paper, 616 
Train : runs in U.S., long, 251, 299 
signalling apparatus, 121 
Trains, express, 197 


caer; electrically propelled, 332, 396, 
5 


Tramway, Volk’s electric, 42 
Tramways : cables, 499 
electricity on, 432 


Transmission of power at the Manchester 


Exhibition, $37 
Transmitter, Blake, 17 
Transmitting heat and power, comparative 


value of steam and hot water for, 600 
Transparencies : improved plates fur, 380 


varnish for, 37 
Trawl nets, 520, 542 
‘Treatment of burns, 586 
Trees: from a sanitary aspect, 168, 392 
poisonous, 445 
Tricycle : Centaur direct-steering, 5 
electrical, 302, 325 
enamel, 38 
shelters, portable, 334 
Tricycles, 616 
Trigonometry, 267, 301 
Triple expansion, 545, 568 
Tromp, new laboratory, 74, 123 
Trouvé’s method of constructing propeller 
screws, 7 
Trumpet, Zigang’s electric, 382, 589 
Truss, rupture, 128, 279 
Tubes: bending zinc, 520, 543 
brass bouler, 349 
conical, boring, 617 


cracking glass, 170 

ribbed boiler, 811, 847, 419, 441 
N steel, 230 · 

weight of, 185, 158 


boring holes in gas, 422 
Tumbling barrels, 567 
Tuning dulcimer, 492 
Turbines, 899, 421 
Turkish baths, 378 
Turner, the Indian, 342 
Turning : chilled iron rods, 278 
granite, 184, 206, 228 
iron, 110 
organ pipe feet, 421 
ornamental wood staining and, 229 
wood boxes, 376 
Turntable : microscopic,, 376 
Turret : clock, 205 
lathes, milling tool for, 602 
Twilight, duration of tropical, 448, 458 
Twist drill apparatus, 204, 226,251 > 
Twist drills : 226, 817 
aud sere w- cutting apparatus, 40 


apparatus for making, 108, 182, 152, 156, 
180 


sharpening, 85 : 
Smith’s apparatus for grinding, 809 


UNA. boat, 591, 615 

Uncovered wire, 66 

Universal cutter, by G. Birch and Co., 318 
Ursæ majoris, alpha, 10 

Utilisation of slag, 227 

Utilising waste ends, 254 

Utility of gas in the workshop, 312 


VALVE: expansion, 66, 498 
gear, 229 
gearing, 253, 325, 350 
slide, 422, 470, 498 
Vapour : 37 
aqueous and steam, 220 
of linseed eil, 228 
Varnish : boat, 878 
Chinese paper, 201 
for fishiny-rods, 85 
for transparencies, 37 
lead in, 41 
shellac, white, 258 
to stand heat, 63 
Varnishing : Cremona violins, 179 
fishing rods, 106 
incandescent lamps, 176 


Velocity : of a body falling from space, 412 


of light, 865 

of rotation, critical, 422 
Veneer, walnut, 204 
Vertical boiler, 160, 184 


Vessels : Marshall’s method of propelling, 


881, 467 
propulsion of, 533, 560, 586 
speed of, 617 
Vesta and Uranus, 195 
Viaduct, the Cramlin, 134, 157 


4, 
ee opie harmonium, 446, 469, 491, 516, 


1 

Vice: machinist’s, 78 
Massey’s patent, 142, 196 
repairs, 229, 264 

Violin : 180 
repairing, 230, 829, 874 
soundpost, 520, 543 
strings, 180 : 

Violoncello, 328 

Violins, finger board of, 376 


Visibility of stars in daylight, 314, 365, 366, 


436, 658, 583 
Vogel's isochromatic emulsion plates, 7 
Voightliinder lenses, old, 393, 438 
Volk’s electric tramway, 42 
Volt and ammeter, 112 
Voltaic cells, new, 612 
Voltmeters, ammeters and, 13, 14, 33, 34 
Vortices, experiments with artificial, 236 


WALKING stick, 230 
Wall-papers, arsenical, 466, 518 
Walnut veneer, 204 
Warmers, acetate of soda, 85 
Warming railway carriages, 24 
Washing: boiler, iron, 566 

machines, driving, 264 
Wasp's nest, 592 
Watch : faulty, 541 

irregularity of, 205 

jobbing, 18, 38 

pivoting, 19 

setting lever in beat, 18 
Watches: keyless, 319, 345, 967, 897 

magnetism in, 286 

memorandum on, 99, 131 
Watchmaker's lathe, rusty, 494 
Water : battery, simple form of, 29 

coal and, 17 

engine, 541 

filtration, 420, 516 

gauge glasses, 400 

hard, 65, 87, 108, 135, 548 

heating by hot, 168 

mark, $49 

power, 229, 258 

rain, 230, 254 

raising, 129 

an ited distance, 59, 84 

supply, 519, 567, 589 

well, 348 


T aior one Papon ob 05 i 
atering outdoor p 8, the philoso 
of, 455, 489, 512 ý RN 
Wer erel indicator for steam boilers, 
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Waterproofing : fishing lines, 112 
textile fabrics, 516 
Waters, the action of certain on lead 
pipes, 144 
Waterwheels : 111, 494 
speed of, 112 
Watery comet, proving a, 588, 604 
Wave motion, 399 
Waves, oil for stilling, 476 
Wax, stopping, 230 
Way, keying permanent, 207 
Weak ankles, 447 
Weather: milk in hot, 545 
the moon and the, 187 
Webb's: automatio air brake, 87 
compound goods tank locomotive, 539 
Weeder, claw, 82 
Weight ; of flywheel, 823 
of iron in dynamo, 280 
of tubes, 135, 168 
Weights and measures and percentages 
solutions, 385 
Welding : hot and cold iron, 516 


brake, 526 

Wheatstone’s bridge: 39 
new form of, 270 

Wheel: cutting machine, 40, 86 
emery, 447 
gearing, 135 

Wheels : cutting brass, 328, 351, 446 
mounting small emery, 158, 182, 205, 251, 


278 
spirals, 255, 300 
without flanges, 326, 350, 372. 420 
Whiskey distilling, 63, 494, 516, 518, 541, 
589, 613 
Whistles, 157, 205 
White: metal, filling brasses with, 542 
shellac varnish, 258 ý 
Wimshurst machine : 327 
how to make a powerful, 398 
plates for, 176, 271 
with double sectors, 102, 126, 156 
Winchester repeater, 410 
Wind gauge, 102 
Windmill for pumping, 205 
Windmills, horizontal, 11, 57, 62 
Winged ants, 592- 
Wire : for galvanometer coils, 40 
resistance of, 65, 87 
running, 
straightening, 15, 62, 106 
Wires: carrying capacity of, 306 
heating of platinum, 15 
on dynamo, amount of, 418 
safe working current of, 135 
Witter's improved bevel, 143 
Wood: boring, 302, 325 
boxes, turning, 376 
centres for soft, 319, 838, 345, 372 
dyeing, 418 
hook-tools for turning and carving, 298 
pulp, 899 
turning, ornamental, 229, 263 
— tools, 587 
Wooden: cell, lining for, 39, 86 
chuck, 516 
pendulum, 183, 205, 228, 251, 299 
platters, 875 
Woodturner's hand-plauer, 200, 802 
Woodturning job, 456, 482, 526, 553 
N spongy lead battery, 109, 133, 
2 


Woodwork, high art in, 81 
Work: a good day’s, 396 
finishing repoussé, 158, 182, 227, 278 
how to do blacksmith’s, 362, 414, 464, 
486, 563 
miners’ tools and smiths’, 493, 518 
Working-man’s bicycle, 181 
Workmen, Eastern, 414 
Workshop : amateur, 3, 26, 117 
knife, 242 


0, 
scraps, 152, 200, 244, 292, 872, 897, 415 
utility of gas in, 312, 346 
Writing : and stooping, 38 
on glass, diamond ink for, 193 


YAOHT: a 28-knot Herreshoff, 556 
building, fifty years of, 142 

Yachts, fast sailing, 617 

Yarrow’s gaide-blade screw-propeller, 142 

zone : deterioration, some of the causes, 


German, 568 
sour, 826 
Yellow lacquer, 519 


ZEUNER'S slide-valve diagram, 548 
Zigaug’s electric trumpet, 382, 589 
Zinc: casting, 89 
rod, troublesome, 544, 567 
tubes, bending, 520, 543 
Zincs: for 3 cell, unamalgama ted, 


898, 49 
foul, 826, 445, 469, 491 
Zintogeaply and: cing pe 
cography and zinc printi ates, 192 
Zoetrope, 349 g plates, 


—— 
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ACCUMULATOR: Montaud, the, 


Alarm, electric burglar, 542 

Alcor, proper motions of stars of Ursæ 
Majoris and, 124 

Algebraic geometry, 252 

Alternating currents, phenomena of, 505 

Amateur workshop, 4, 27, 118 

Amateur’s saw table, 150 

Amateurs: electrical instrument making 
for, 48, 429, 550, 596 

practical electric lighting for, 610 
American exhibition, shingle house at, 


479 
American-made lathe, 296 
Ammeters, 48 
Analysis, exerci.es in technical 
Apparatus: for illustrating 
currents, 699 
paraffin imbedding, 455 
Perron’s pootogrep ns: 456 
photographic and photo-micrographio, 


380 
Foucault's 


twist- 


tures, laminated, 298 
Atlas: 79 
and Hercules, 34 
r aqueous distributor, &c., 


BAGE-GEAR for foot-lathes, simple, 


Ballon lathe, nose and collar of, 177 
Bands, leather, joining, 351 
Barrels, exhaust tumbling, 859 
Bath : electric, 36 
heater, French, 225 
Bathometer, Siemens's, 278 
Batteries, construction of, some forms of 
primary, 606 
Battery : Siemens and Halske, 878 
standard Daniell, 435 
Bayonet joint for lathe, 296 
Bell: Boss electric indicating, 480 
chuck, 199 
connections, electric, 899, 616 
for acoustic telephone, 422 
Belting, link, 578 
Bent girder, 186 
Bevel, Witter’a improved, 148 
Bicycle : Centaur Ranger safety, 5 
hubs, drilling, 398 
shelters, portable, 334 
3 . caton 818 
its : cen „ two, 
drills and, 82 


9 
half-round, 874 
Blacksmith’s work, how to do, 414 
Boat carriage, 184 
5 Nori patent vertical multitubular, 


Book-reet, invalid’s, 866 


4 e gun- 9 63 . 
8 5 343 
en a, 
Borneo, Mandau of, 299 


ILLUSTRATIONS. 


Boas electric indicating bell, 430 
Bow latch, Lacey's improved, 323 
Box, improved letter, 30 

Bracket, cheap and handy, 319 
Bradley’s improved floor jack, 482 
Brake, vacuum, ejector, 850 
Brake-stops, diagram of, 298 

Brakes and indicators, 501 
Brake-holder, Striffler's patent, 121 
Breaker, contact, 252 

Bridge, new form of Wheatstone, 229 
Built-up files, 8 

burglar alarm, electric, 542 
Butterflies, setting, 64 

Brass castings, g, 472 


CALOULUS, the, 106 
Calipers, improved, 359 
Call-bell to acoustic telephone, 422, 469 
Camera: handy, 127 

shutter, improved, 859 

stand, an adjustable, 382 
Cams; edge, 25 

grooved, face, and box, 48 
Canvas tent, roomy, 248 
Carpentry, joints used in, 367, 415 
Carriage : boat, 134 

tool, 263 
Cassiopeice, new variable near V, 61 
Castings, finishing brass, 472 
Cell puzzle, 188 ; 
Centaur Ran bicycle and direct-steer- 

ing trioycle, 5 , ! 

Centre: grinder, friotion-driven, 382 

punch, » 810 
Centres for soft wood, 319, 338 
Centring bits, two, 487 
Oharing melt lots hand, 564 

ing screws, 246, 611 

Chuck : bell, 199 

corrugated, 178 

Essex, 245, 296 

fitting to lathe, 83 

geometric, 18 

pattern-maker’s, 52 

screw-centre, 239 
Ohucks: split, 842 


Y, 204 
useful, 318, 343 
Olamond’s improvements in the trans- 
formation of heat into electricity, 


Ooachbuilder’s lift, 182 

Coil : induction, 204, 258 
medical, 351 

Coils, resistance, 86, 559 

Comet, the locomotive, 84 


Edge 
Comets, relation between meteors and, | Edmun 


816 


Crank: and flywheel, 5 
throw for bin. lathe, 329 
Cream separator, 184, 2C6 
Cross arms of planing machine, 222 
Oupboard, drying, 87 
Currents : induced, 228 
phenomena of alternating, 505 
Ourvature of a lens, finding the, 468 
Cushman centre punch, 310 
Cutter: Birch’s universal, 318 
for teeth of pinions, 892 
Cutters for lathe, ciroular, 5°0 
Cutting : frame, Webb's, 177 
grapes, device for, 271, 319 
grooves, 180 
sore ws, 105, 228, 246 
tools, 


DAGGERS, Eastern swords and, 891 
Daviell battery, standard, 435 
Dark-room, holida 607 
Declination, 32 , 
Density of solids, apparatus for obtaining 
the, 121 
Detector galvanometer, 206 
Device : for cutting grapes, 271 
screw-cbasing, 610 
Dhao, the, 371 
Diagram: of brake stops, 298 
slide-valve, 184,521 ; 
Diaphragm for polariscope, Lighton’s 
analysing, 485 
Die makers, to, 256 
Diffraction, ancient and modern, 831, 379, 
427, 475, 547 ` : 
Dividing : and engraving machine, 48 
apparatus for the lathe, 60 : 
appiianos 75 shaping and milling ma- 


es, 7 
Drill: another good, 82 
good hand, 201, 295 
Newall's improved machine, 262 
Drilling: cutting frame combined, 
vertical, 246 
bicycle hubs, 898 
Drills bits, 82 
Dy te ects, quick method of mounting, 


Dryden's boring machine, 166 
cupboard, 87 
Dulcimer tuning, 492 
Duplex burner feed wick, 204 
D o: eighty c. p., 279 
undred c. p., 350 
portable hand, 176 
Dynamos, 518 


BASTERN : saw, 414 
awords and daggers, 391 
tools, 414 

Eclipses, occultations and, 101 

cams, 25 

ds lathe mandrel, 104, 151, 275, 


Commutator, automatic, for incandessent ! Ejector : dasa Morton’s, 86 


mps, 362 

Compound goods locomotive, 589 
9 pad, 226 
Condenser : for coil, 254 

Morton’s ejector, 88 
Connections, electrical, 421 
Contact breaker, 252 
Corrugated chuck, 178 
Counterbalancing lathe flywheel, 318 
Qouplings, railway, “Bilke’s,” 822 
Orab, 86 


Cranes, 650 


vacuum brake, 
Electric: bath, 86 
bell connections, 3 616 


on alarm, 5 
clock for factory, 188, 251 
rpo mans, 0 , 486 
indicating bell, Boss, 480 

lighting for amateurs, practical, 610 
lock, 229 

motor for sewing-machine, 98 
motors, 91 

safety-iamp, Settle's, 286 


Electrio: seismometer. 481 
trumpet, Zigang s, 383 
Electrical: connections. 421 
constant temperature apparatus, 581 
instrument making for amateurs, 48 
429, 550, 596 
e e ee 559 
ectricity : e ing by. 
e or heat into, Clamond’s 
improvements in, 431 
Electromotor, 516 
Emery wheels, mounting small, 168 
Engine, Seal's hot-air, 225, 270 
EGdLIsR Mecaanto lathe, 13 
Engraving and dividing machine, 48 
Eos's rupture truss, 129, 279 
Equatoreal : stand, 422 
star finder, 291 
Escapement, an old, 242 
Essex 1 pes 296 8 
Experiments, original electric, 
Express locomotive, N.E., 248 
Eyepieces, 589 


FAOTORY, electric clock for, 183, 
E 


Family oven, 38 

Feed-wick, duplex burner, 204 

File, Muller's patent, 35 

Files, built-up, 8 

Five-shilling lathe-planer, 179 

Fleuss freezing machine, 454 

Flint’s punching machine for 38 · ipes, 
335 

Floor jack, Bradley’s improved, 82 

Flywheel: crank and, 5 

athe, couaterbalancing, 318 

Focal distances of photo. lenses, 900 

Foucault’s currents, apparatus for illus- 
trating, 599 Š 

Franklin’s plates, 596 

Freezing machine, Fleuss, 454 

French bath heater, 225 

Fruit picker, 271, 819 

Falminating panes, 596 


G. and S.W. locos., steam reversers on, 
17 


Galvanometer : detector, 206 
simple, 367 
tangent, 108 
Gas-lighting by electricity, 212 
Gas-pipes, Flint’s punc machine for, 


Gauge: for height of tool point, 894 
planer and surface, 191 
pressure, 109, 157 

Gearing, wheel, 158 

whee 

Geometric chuck, 13 

Gimlots, Norwegian, 373 

e orwegian 

Girder, ben » 186 . 

Grapes, device for cutt 

Grinding twist-drills, 


for, 809 
Grooves, cutting, 130 
Gun-barrel boring, 68 


„271, 819 
mith's apparatus 


HAND: chasers, self-leading, 664 
dynamo, portable, 176 

Hand-drill, a good, 201, 295 

Handy switch, 295 

Head, Sin. lathe, Newall’s, 228 

Heat: conductivity of metals, 287 
Immisch’s apparatus for measuring, 476 
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: i i lectricity, Machine: sbop, special tools in, 29 Pump: new mercury. 193 Switch: handy, 295 
oar. A Wimshuret,. with double sectors, 102, surgical suction, 606 tele phone, 38, 183 i 557 
Heatef, French bath, 225 126 Punch: Cushman contre, 310 Swords and daggers, Eastern, 


Heliostat, the, 412 
Hercules, 61, 125, 437 
Hercules, Atlas and, 34 
Hook tools, 271 
Horizontal: sundial, 133 
windmill, two-sail, 57 
Hot-air : engine, 270 
— Seal’s, 225 
oven, 87 ty 
House, shingle, at the American exbibi - 
tion, 479 . 
Hubs of bicyclee, drilling, 393 
Hydraulics, 569 
Hydropbone, the, 215 
Hygrometer, simple, 35, 106 


IM BUDDIN G apparatus, new paraffin, 


Immisch’s ‘‘apparatus for measuring 
heat,” 476 
Incubator, thermostat for, 206 
Indian kites, 154 
Indicator, water-level, for boilers, 261 
Indicators, brakes and, 501 
Induced currents, 228 
Induction : coil, 204 
spark, 258 
Invalid's book-rest, 366 


JACK, floor, Bradley's improved, 482 
Joints used in carpentry, 857, 415 


KEY bedding appliance, 415 
King’s Cliffe, tools used at, 271 
King’s safety saddle. 166, 301, 349 
Kirby’s point lock, 395 
Kite, musical, 75 
Kites: Indian, 154 

Russian, 74 
Knife, workshop, 242 


LABORATORY tromp, new, 74 
Laminated armatures, 298 
Lamps, incandescent, automatic commu- 
tator for, 363 
Lantern slide, novel, 554 
Latch : Lacey’s improved bow, 828 
safety saddle, 349 
Lathe : American-made, 295 
attachment, 296 
Ballon, nose and collar of, 177 
bayonet joint for, 296 
boring in the, without slide-rest, 343 
circ saws, table for, 105 
cutters, circular, for, 590 
cutting frame, 177 
dividing apparatus for the, 60 
Enaiisoh Macuanic, 18 
fitting chucks to, 83 
flywheel, counterbalancing, 318 
head, Newall's 5in., 223 
length of throw for bin., 929 
mandrel, 342 
mancal Edmunds’, 104, 151, 275, 439, 
planer, the five-shilliog, 179 
screw-chasing arrangeinen“ for foot, 115 
screwing apparatus, 105, 228 
Lathes : simple back-gear for foot, 410 
three-legged, 482 - 
turret, milling tool for, 602 
Leather bands, joining, 351 
Lens, finding the curvature of a, 488 
Lenses: focal distance of photo., 800 
old Voightländer, 438 
Letter-box, improved, 30 
Levelling, combination tool for squaring, 
&c., 215 
Leverage, 326, 377 
Life at sea, loss of, 270 
Lift, coachbuilder’s, 182 
Light, law of reflection of, apparatus for 
iluatrating, 286 
Lighton’s analysing diagram for polari- 
8 
imelight, arrangement for, 223 
Link: belting, 578 , 
movements, 260, 487 
Liquids, apparatus for determining speci- 
flo gravity of, 262 
Lock : electric, 229 
for railway points, Kirby’s, 395 
1 1 Comet, 84 
: and L. new express, 464 
Midland 30 claas, 165. 
vat 5 248 4 
ebb’s compound goods, 689 
Lubricating olls, testing, 880 


MAQHINE : boring, Dryden's, 166 
drill, Newall’s improved, 262 i 
fo err t 
or engraving an viding, 
milling. the, 554 E 
new milling, 73 i 
p g, cross arms of J. K. P's” 
Sellers’s tool-grinding, 579 en, ae 


spill, 12 
Machines, theory of, 5, 25, 48, 116, 140, 
165, 236, 260, 333, 428, 452, 487, 501, 
5 


50 
Machinists’ vice, 73 
Manchester, 8. and L. new express loco- 
motive, 464 
Mandau of Bornco, 299 
Mandre) : Edmunds’ lathe, 104, 151, 275, 
439, 466 
lathe, 198 
— atandard, 275 
Mandrels, Phillips's improved, 191 
Marius, 100 i 
Marshall's methods of propelling vessels, 
882, 467 


Massey's patent vice, 143 
Measuring instruments, electrical, 462, 
534, 559 
Mechanical support, 64 
Mechanics, 472 
Medical coil, 204, 351 
Mercury: pump, new, 193 
1 of, 397 
etals, heat conductivity of, 287 
Meteors and comets, relation between, 
816 
Microphone, coil, and telephone, 279, 325 
Microscope : objects, mounting dry, 311 
simple polariscope for the, 337 
Microscopical advances, 93, 331, 379, 427, 
475, 547 
Microtome, Ryder's automatic, 214 
Midland engines (No. 30), 155 
Milling: machine, construction and uscs 
of, 554 
— new, 73 
tool, for turret lathes, 602 
Millwork, 833 
Mitres, varying, 167, 247 
Montaud accumulator, the, 169 
Morton's ejector condenser, 86 
Motors, electric, 91 
Mounting dry objects, 811 
Movement wanted, 877 
Müller's patent file, 35 
7 


ey's improved taps for cutting 
screws, 335 
Musical kite, 75 
NEBU L., notes on, 595 


Net, trawl, 496. 542 
Newall's: 5in. lathe-head, 223 
improved machine drill, 262 
Newtonians, silver film of, 58 
Niagara, retrogression of, 588 
Niblett's new screw-outting apparatus: 
28, 45, 105, 178 
and screwology, 294 
ahaa patent vertical multitubular boiler, 


North-Eastern express locomotive, 243 
Norwegian gimlets, 273 
Notes on Nebulee, 595 


OCCULTATIONS and eclipses, 101 
Odontograph, a new, 526 

Oils, lubricating, 889 

Oogar tool-bar, 284 

Orienting objects in paraffin, 167 

Oven: family, 38 


PAD, compress, 226 

Paraffin: imbedding apparatus, new, 455 
orienting objects in, 167 

Fattern-maker's chuck, 52 

Pendulum, clock, 304 

Pcrron’s photographic apparatus, 455 

Phelps’s improved telephone, 675 

Phenomena of alternating currents, 505 

Phillips’s improved mandrels, 191 

Photographic : apparatus, Per. on's, 453 
and photo-micrographic apparatus, 503 

Picker, fruit, 319 

Pipe, pitch, 228 

Pitch: pipe, 228 
striker, 415 

Planer: and surface gauge, new, 191 
lathe, the five-shilling, 179 
woodturner’s hand, 201 

Pining machine, cross-arms of “J.K.P.’s,” 


Pocket accumulators, 110 
Points, Kirby's lock for railway, 895 
i e : for the microscope, simple, 


Lighton’s analysing diaphragm for, 495 

Portable hand 8 176 ii 

Posidonius, 242 

Pressure gauge, 109, 157 

Primary batteries, construction of some 
forms of, 608 

Propeller: screws, new method of con- 
structing, 7 

Yarrow’s guide-blade screw, 142 

Propelling vessels, Marshall’s method of, 
382, 487, 514 

Propulsion of vessels, 514, 535, 607 
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self-centring slide, 83, 130 : 
Punching machine for gas-pipes, Flint’s, 


835 
Pankah Jines, 270 
Pazzle: cell, 183 
shunter’s, 439 


RACKS, toothed wheels and, 140 

Railway couplings, Silke's,“ 322 

Rain-water, cleaning, 230, 254, 565 

Reflecting telescope, silver film of, 58 

Reflection of light, law of, apparatus for 
illustrating the, 286 

Refrigerator, air, 390 

Retrogression of Niagara, 538 

Baner or, steam, on G. and S. W. locos., 
1 


Ribbed boiler tubes. 311 

Riffler, Wenham’s, 293 

Roberts's rainwater cleaner, 280 
Ropes, wire-covered, for punkahs, 270 
Running wire, 588 

Rupture truss, “ Eos's, 129, 279 
Russian kites, 74 

Ryder’s automatic microtome, 214 


SADDLE  : King’s safety, 166, 301, 349 
safcty, 349 
Safety : lamp, Scttle’s electric, 286 
saddle, the, 166, 801, 319 
ret-screw, 238 
Saturn, 34, 79, 174 
Saw: Eastern, 414 
table, amateurs, 150 
Baws, circular, table for lathe, 105 
Screens, folding, 254 
Screw. Yarrow's guide-blade propeller, 
142 


Screw-centre chuck, 239 

Screw-chasing arrangement on an ordinary 
foot-latha, 116, 198 

Screw-cutting apparatus, Niblett's new, 
23, 45, 105, 178 

Screwing apparatus, lathe, 105, 228 

Screwolugy aud Nidlett's screwing appa- 
ratus, 294 

Screws : chasing, 246 

new method of constructing propeller, 7 
taps for cutting, Murchey’s, 835 

Sea, loss of life at, 270 

Seal's hot-air engine, 225 

Seismographic apparatus, 96 

Seismometer, electric, 481 

Sellera’s tool-grinding and shaping mı- 
chiue, 579 

Separator, cream, 184, 208 

Set screw, safety, 238 

Settle’s electric safety-lamp, 286 

Sextant and its uses, 200, 219, 242 

Sewing-machine, electric motor for, 38 

Sae Ti; portable bicycle and tricycle, 


sane house at American exhibition, 


Ships, air-bags for, 270 
Shunter’s puzzle, 439 
Shutter, improved camera, 359 
Siding, 522 
Siemens: armature, 92, 134 
bathometer, 273 
Silke's railway couplings, 322 
Silver film of Newtonians, 58 
Slide: lantern, novel, 554 
punch, sclf-centring, 88, 180 
Slide-reat, boring without a, 843 
Slide-valve diagram, 183, 521 
Smith, G.P. apparatus for grinding twist- 
‘drills, 309 
Smith’s work, 4 
Solids, apparatus for obtaining the 
density of, 121 
Specific gravity of liquids, apparatus for 
determining, 262 
Spectrum, experiments with the, 527 
Spill machines, 12 
Split chucks, 342 
Squaring, levelling, &c., combination tool 
or, 
Stand: adjustable camera, 382 
equatoreal, 422 
for telescopes, steadying rod and, 414 
Stanley's artist's clinometer, 262 
Star: finder, equatoreal, 291 
new variable near V Oassiopeies, 61 
Starting gear for compound locomotives. 
Worsdell's patent, 614 
Sram reversers on G. and S. W. locos., 


Steamships, propulsion of, 514, 685, 607 
e and its applications, 888, 407, 


Straightening wire, 15 
Striffler's patent brake-holder, 121 
Sun, commanding it to stay still, 871 
Sundial : cruciform, 518 
horizontal, 133 
Sunspot, a large, 418 
Support, mechanical, 64 
Surgical suction pump, 606 
Swiaton telepbone, the, 356 
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TABLE: for lathe circular saws, 105 
saw, amateur’s, 150 
Tangent: galvanometer, 108 
screw and worm wheel, 165 ae 
Taps for cutting screws, Murchey's im- 
proved, 335 
Telephone: arrangement, 329 
call-bell for acoustic, 422, 469 
circuits, 187 
microphone, coil, and, 279, 325 
Phelps’s improved, 675 
swit ah, 38, 183 
the Swinton, 356 
Telephones, acoustic, 256, 800 
Telescopes, steadying rod and garden 
stand for, 414 
Temperature apparatus, constant, elec- 
trical, 581 
Tent, roomy and comfortable, 243 
Theory of machines, 5, 25, 48, 116, 140, 
165, 236, 260, 333, 428, 452, 487, 501, 
550 


Thermopiles, 108, 429 

Thermostat: for incubator, 206 
Westinghouse and Moore's improved, 73 

Threc-legged lathes, 482 

Tiny chucks, 294 

Tool: carriage, 283 : i 
combination for squaring, levelling, &c., 

5 


21 
Tool-bar, the Ongar,” 281 . 
Tool-grinding and shaping machine, 
Sellers's, 579 
Tools: and weapons, primitive, 250 
cuttiog. 502 
hook, 271 
epecial, in machine shop, 29 
Toothed whecls and racks, 140 
Traw! net, 496, 542 
Tricycl-, Centaur diract-steering, 5 
Trigonometry, 256 
Tromp, new laboratory, 74 
Trumpet, Zigaog’s electric, 383 
Truss, Eos's rupture. 129, 279 
Tubes, ribbed boiler, 311 
Tambling barrels, exhaust, 359 
Turning, wood centres for, 319, 338 
Turret-lathes, milling tool for, 602 
T vist driil, 226 . 
Twist-drills, Smith's apparatus for griad- 
ing, 309 


UNIVERSAL. cutter, Birch's, 318 

Uranus and Vesta, paths of, 195 

Ursæ majoris, proper motions of some 
stars of, 124 : 


VACUUM ejector for brake, 850 
Valve-gear, 618 5 
Variable star near V Cassiopeis, new, 61 
Varying mitres, 167, 247 
Vertical cutting and drilling frame com- 
bined, 246 
Vessels: Marshall's method of propelling, 
882, 467 
propulsion of, 535 
Vesta and Uranns, paths of, 195 
Vice: machinist'e, 73 
Massey’s patent, 143 
Voightliinder lenses, old, 438 


WARGENTIN, 368 
Water: cleaning rain, 230, 254, 565 
power, 208 
Water-level indicator for boilers, 261 
Weapons, primitive tools and, 250 
Webb’s: compound goods locomotive, 539 
cutting frame, 177 
Weeder, tne claw, 82 
Wenham’s riter, 293 
Westinghouse and Moore’s improved 
thermostat, 73 
Wheatstone bridge, new form of, 220 
Wheel gearing, 158 
Wheels, mounting small emery, 158 
Wick, duplex burner feed, 201 
Wimshurst machine with double sectors, 
102, 126 
Wind-gauge, 102 
Windmill, horizontal, 57 
Wire: running, 588 
straighteninx, 15 
Wire-covered ropes for punkahs, 270 
Wittec’s improved bevel, 143 
Wood, centres for soft, 819, 838 
Woodturner’s hand-planer, 201 
Workshop : amateur, 4, 27, 118 
knife, 242 
Wormwheel, tangent screw and, 165 
Worsdell’s patent starting gear, 614 


YARROW’S guide blade screw pro- 
peller, 142 


ZEUNER'S slide-valve diagram, 521 
Zigang’s electric trumpet, 383 
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MICROSCOPICAL ADVANCES.—XVI. 
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F.R.S., F. R. A. S., Memb. Roy. Coll. Phy- 
sicians; Fell. Cambridge Phil. Society; 
formerly Fellow of St. Peter's College, 
Cambridge. 


Ancient and Modern Diffraction Lines. 


THE story of diffraction is too long to tell 
in popular articles; yet a great many 
could be written without the highest mathe- 
matics. I may be permitted to sketch the 
advance of optical knowledge as regards that 
most important branch—diffraction. 
1640-1650.—Grimaldi, an Italian Jesuit, 
was the first discoverer of the phenomenon.® 
Intreducing a ray of sunlight into a dark 
room, he observed that the shadows of all 
bodies were enlarged—i.e., larger than if the 
rays of light passed in straight lines by their 
edges. Round these shadows he also ob- 
served three coloured fringes, and in a very 
strong light he observed similar coloured 
fringes, varying from two to four, according 
to the distance of the shadow from the body. 
He hence concluded that light is bent or 
inflected from its rectilineal path in passing 
by the edges of bodies.t Dr. Hooke, in 
ignorance of this discovery, in 1672 commu- 
nicated to the Royal Society his discovery, 
very similar to Grimaldi’s, but much more 
advanced by eight conclusions. Hooke was 
the first to ascribe the colours of 
the soap - bubble to undulations. He 
also distinctly announced the doctrine of 
interferences of the waves of light—the most 
important discovery in optical science. Hooke 
virulently attacked Newton, who considered 
light was composed of material particles. 
uyghens joined Hooke in advocating the 
undulatory theory as opposed to Newton's 
emission theory. | 
Dr. Young, who supported the wave theory 
of Hooke and Huyghens, was the first to 
explain diffraction. Newton had used a 
fine hair placed in the beam of sunlight, and 
accurately moasured all the fringes and 
shadows. Fresnel} now had the good fortune 
to explain all the phenomena of diffraction 
by means of the wave theory of light. 


„ © Physico Mathesis di Lumine, (Bologna: Published 
in 1665, two years after his death.) 


+ Grimaldi also discovered if two pinholes were placed 
80 nearly together that the cones of light intersected one 
another thata darker spot was formed than when only one 
hole was used, and drew the following paradoxical con- 
clusion : ‘“‘ That a body actually illuminated may become 
8 dark by adding light to that which it already 

ven. 


1 He gained the physical prize of the French Academy 
in 1818 for a brilliant memoir on this very subject. Lord 
Brougham when only 18 years of age, communicated to 
the Royal Societ in 1796 an ingenious paper on this sub- 
8 another in 1797. His experiments were made at 
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Instead of viewing the shadows directly (as 
was done by Newton), he. was able by means 
of a microscope to measure the dimensions 
of the fringes with the greatest exactness. 
He made the remarkable discovery - that the 
inflection or diffraction of light “ depended 
on the distance of the inflecting body from 
the aperture, or from the focus of diver- 


gence.” 


Contemporary with Fresnel were the re- 
fined mathematical investigations of Fraun- 
höfer, of Munich, who made several important 
observations on diffraction, especially the 
effects of gratings, made either of, very fine 
wire or rulings on glass, which performed 
wonders in developing a grand standard solar 
spectrum. Hesucceeded in ruling these lines 
as close as 30,000 to the inch, but utterly de- 
spaired of ever seeing them with the micro- 
scope.* Nobert afterwards similarly despaired, 
and concealed the number of the lines ruled 
on the finer bands. Colonel Woodward, how- 
ever, sent me beautiful photographs of these 
bands ; but so many spurious lines occupying 
the margins rendered the counting precarious 


and unsatisfactory ; in fact, diffraction lines 


abound. In old photos of many diatoms and 
other objects these lines greatly marred the 


beauty of the pictures. Dr. Van Heurck has 


paid me the courtesy of sending me four 


original prints of Nobert’s 18th and 19th 
bands, retaining the original diffraction specs 
and a very few spurious:lines. In the latest, 
he has marked and numbered the lines so as 
to exhibit exactly the number of them con- 


cealed a long time by Nobert, as the latter 
utterly disbelieved anyone could ever descry 


and count their number. There are in 
my possession eleven photographs of the 
Amphipleura pellucida. 
the margins have evidently been touched up 
to improve the sharpness of the pictures. In 


the other seven the margins are the original 


negatives, untoucbed up, taken with the 


following glasses (W. means Woodward) :— 


1. Powell and Lealand's ,},th immersion ......... W. 
2. Wales immersion th . . . . W. 
3. Zeiss Apochromatic „th, Van Heurck 

4. Do. Do. Do. 

5. Do. Do. Do. 

6. Do. Do. Do. 

7. Do. Do. Do. 


generally taken with electric light or mono- 
chromatic solar light. 

As this series is carefully examined with a 
Browning lens (lin. focus), the diffraction 
or spurious lines are fainter and fainter as 
the glasses are more perfect. 


Sir John Herschel, in his immortal treatise on 
“ Light,” Sir George Airy, in his magnificent mathemati- 
cal tract on the Undulatory Theory of Light,” and a good 
many others further exhausted the gubject. 


In four of these 


Yet in these seven photographs delicate 
traces of diffraction, either from spots on 
the slides or diffractions from the margins, 
are scarcely visible, and in many regions 
altogether absent. The diffracting centres 
in Wales’ pictures are most clear, giving the 
most incontrovertible evidence that the nega- 
tives are virgin and untouched. The same 
may be confidently asserted of all Zeiss’s 
effects. The projection eyepieces furnish 
most beautifully accurate images almost 
free from spurious lines of diffrac- 
tion. All honour to whom honour is 
due. The enormous labours undertaken 
by Carl Zeiss and his son-in-law and 
partner is worthy of the highest apprecia- 
tion. No doubt their liberality in placing 
their new optical glass at the disposal of all 
opticians is a sign of their far-reaching con- 
fidence, foresight, and sagacity. Powell and 
Lealand, our first makers, have taken it up 
witb great success. For my part, I-wish the 
firm of Zeiss and Co. all the success they can 
wish themselves. 

Any glass which can diminish or reduce 
diffraction margins is worthy of the highest - 
commendation. The diffraction in the new 
Zeiss oculars is further diminished by two 
stops placed between the field lenses and the 
objective, 

(To be continued.) 


REVIEWS. 
the Conversion of Heat into Work. 
By WILLIAM ANDERSON, M. INS T. C. E., 
Lonpon : Whittaker and Co. 


1 this volume, which is one of the 
“ Specialists’ Series,” the author has 
embodied the course of Howard lectures he 
delivered before the Society of Arts during a 
recent session, in which he endeavoured to - 
explain the doctrine that in heat-engines the 
work performed is due to the conversion of 
molecular motion of heat into the visible- 
motion, and to illustrate by numerous ex-. 
amples the applicability of the doctrine of 
Sadi Carnot to defining the limits within. 
which improvement is possible in the 
economical working of heąt-engines. The 
work contains a great deal of information, 
and the method adopted by the author of 
elucidating his investigations by means of 
numerical examples will, no doubt, be 
welcomed by many readers. In parts, the: 
language used might have been clearer, as, 


for instance, where the student is told that 


“the weight of a body is a variable quantity, 
even on the earth, on account of the effect 
of centrifugal force due to the rotation of 
the earth—that is to say, a pound weight 
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which will stretch a spring balance to one 
pound at the equator, will stretch it over 
one pound at the poles.’ Similarly in de- 
scribing the phenomena of interference of 
waves, it seems quite unnecessary to travel into 
Sound, and say that in“ musical instruments 
these minor vibrations are called harmonics or 
overtones,’ and rather misleading to assert 
that the “power necessary to produce the 
volume of sound which emanates from 
alarge organ is not more than that which 
one man working the bellows can easily 
supply.” In Chapter III. Mr. Anderson deals 
with the laws and explains the principle 
of Carnot, whence he proceeds to describe 
several methods of converting heat into 
work. The limit of efficiency in the com- 
bustion of fuel he puts at -872—that is, in 
the most favourable conditions there must 
be a loss of 13 per cent., and a good steam 
boiler cannot evaporate more than 11:4lb. of 
water per pound of coal. A consideration of 
these facts and others leads to the conclusion 
that a “decided economy will arise from 
blowing air into boilers by engine-power, 
instead of drawing it in by means of a 
chimney.“ It is not to be supposed that 
many readers of this work will misunder- 
stand, but there can be no reason why the 
matter is not placed beyond misconception 
by the use of the term “boiler furnaces.” 
The Siemens regenerator and the Cowper 
stove naturally find a place in this volume, 
as does a gun, which, as Mr. Anderson says, 


to Mr. Henry Davies, of Leeds, who has, it touches the right chord. Celestial Motions, 
seems, looked it over, but the author modestly | by WILLIAM THYNNE Lynn, B.A., F. R. A. S. 
says that any suggested alteration which may | (London : Stanford), is the fifth edition of a 
be deemed at all beneficial to the readers will | work which first saw the light less than 
be gladly accepted and considered with a view | three years ago. Nothing more need be said. 
to future editions. The pumps described are 
divided into vertical and horizontal—five' MAN and W. Hunt (London: Longmans), 
kinds in each class, and nearly all are as fully | “ Bristol,” by William Hunt, and Exeter” 
described as any fairly intelligent workman | by Edward A. Freeman, D.C.L., LL.D., are 
could desire. Two chapters, entitled Re- two volumes of the excellent series issued 
marks on Designing Pumps” and “ Materials | under the direction of two able editors, who, 
of which Pumps should be Made, and the without unduly expanding the volume, con- 
Class of Pumps for Different Liquids,” will | trive to give everything of interest in connec- 
be of especial value; but the author follows tion with the historic towns above named. 
the same method in dealing with the various !|——The Electrician's Directory, with Hand- 
classes of valves and buckets, illustrating his book for 1887 (London : George Tucker), 
remarks with some neatly-executed plates. | contains, besides the ordinary matter of a 
Cup leathers and air-vessels have each a directory, biographies of some more or less 
section, aud there are some ten pages of | distinguished electricians, &c. Technical 


out. The remaining pages are occupied with | F. Pitman), is a collection of phonographic 
some useful hydraulic memoranda and tables, | abbreviations for words and phrases met with 
and a copious index renders the work com- in reporting legal, scientific, and other tech- 
plete. It is, in short, exactly what a “ prac- | nical subjects, which, carefully studied, should 
tical handbook” should be. be 3 to 57 1 1775 1 
f to his readers. Tabula eight of Iron 
On Gas- Engines. By T. M. GOODEVE, M.A. and other Metals, by G. M. MAY (Brampton 
London: Crosby Lock wood and Co. The Author), is the second edition, revised 
THis is a reprint, with some additions, of the and enlarged, of a work that cannot fail to 
supplement to the author’s “ Textbook of the | be useful to all engaged in the metal trades, 
Steam Engine,” and’ gives in about 60 pages or having occasion to make calculations in 
a great deal of information about the gas- | connection with iron in various forms, steel, 
engine in. principle and of the Otto form in | copper, brass, and lead. Iron Bridges, by 
: : , particular. The designs selected for illus- | HAMILTON WELDON PENDRED (London: 
is the simplest machine in use for the con- tration are the Lenoir, the Otto and Langen, Crosby Lockwood and Co.), is a useful addi- 
version of heat into work, though it cannot, | and the Otto—the latter being fully described, tion to Weale's series, in which the author 
according to Carnot’s law, “realise more than | with diagrams showing the various parts and | gives the result of his professional experience 
51 per-cent. of heat developed in the com- the positions of the valve during the cycle in the construction and erection of iron 
bustion of powder.” A good deal of atten- | of operations. The lighting arrangement is bridges of moderate span. As a collection 
tion is devoted to the question in connection also clearly explained with an illustration, of facts from actual work it must be of 
with guns, and then in Chapter VI. we come and the methods of calculating the efficiency | considerable utility. l 
to the indicator and heat-engines proper, | of the engines described are shown by worked We have also to acknowledge the receipt 
such as the gas-engine, the hot-air engine, examples. The little book will be useful to of A History of the Old English Letter 
and compressed-air refrigerating machines | those who desire to understand how the gas- | Foundries, by TALBOT BaINES REED (Lon- 
the last-named being perhaps the best of all engine works. don: Elliot Stock), a work of much research, 
examples for the student to study if he wishes} We have also received Shoring and its which will be valued by all interested in the 


to gain a complete grasp-of the subject. The | 4 pplication, by Georce H. Buacrove|Tise and progress of English typography; 
steam-boiler and the steam-engine are fully (London: 


i Crosby Lockwood and Co. Aluminium, by JosErH W. RICHARDS, A.C. 
dealt with, as well as some of their acces- | handbook for the 0 of students in 2 55 (London: Sampson Low and Co.), a work 
sories, and the work concludes with a descrip- i 


C , the safest methods of constructing shores for in which the history, occurrence, properties, 
tion of the theory and construction of the 


Historic Towns, edited by E. A. FREE- . 


“rules and formulas,” with examples worked | Reporting, by THOMAS ALLEN REED (London: 


ildi i ith licated | metallurgy, and application of aluminium 
Parson’s engine or steam turbine, which Mr. VVV and its alloys are treated at considerable 


Anderson thinks will probably prove to be length; Practical Electricity, by W. E. 
the best and most economical of high-speed 
motors. On that point, however, there is 
something more to be said than is included 
in a consideration of the conversion of 
heat into motion ; but it is in that direction 
we must look for greater economy than 
has been obtained at present. From the 
practical engineer’s point of view Mr. Ander- 
son's woxk is possibly the best that has been 
published, but it needs revision before 
it can be accepted as a perfectly satis- 
factory textbook, for even in the chapters 
devoted to the steam-engine there.are state- 
ments which would not be accepted by an 
examiner in thermo-dynamics or by practical 
engineers acquainted with the principles 
underlying their branch of industry. There 
are minor details which also might be 

ended to with advantage. For instance, 
noting is gained by saying that a No. 8 
injector has asteam-jet 8 millimètres or 32in. 
in diameter, especially as 32in. is more than 
8 millimétres, and the use of and for ft. 
and in. should at least be avoided in a book. 
It is, however, because Mr. Anderson’s work 
is just what has been wanted that we hope to 
see it made as perfect as possible. 


Practical Handbook on Pump Construction. 
By PIII R. BJörLING. London: E. 
and F. N. Spon. 


HERE we have a valuable little work to all 
interested in the construction of pumps, for 
the author writes from a practical experience 
and from a knowledge that the information 
he gives is not to be found in book form else- 
where. The book is dedicated by permission 


cases of underpining and straightening walls. 
The treatise is one of Weale’s series, is neatly 
illustrated, and treats the subject in a soun 
and practical way. Lessons in Elementary 
Mechanics, by W. H. GRIEVE, P. S. A., 
R.N. (London : Longmans), is a little work 
specially adapted to the requirements of the 
revised code, which will be found useful by 
teachers aad instructive by pupils.——Theory 
of Magnetic Measurements, by Francis E. 
NIr HER, A.M., (London: Whittaker and 
Co.), is a little work written by the pro- 
fessor of physics in the Washington Univer- 
sity, primarily to assist those engaged in a 
magnetic survey. 
by all interested in electrical and magnetic 
measurements. — T ne Artists Manual of 
Pigments, by H. C. STANDAGE (London: 


It will be found useful 


Crosby Lockwood and Oo.), is a second and 


revised edition of a work which may be 
found useful by those engaged in dealing 
with pigments either as dealers or users.—— 
The Works Manager's Handbook, by WALTER 
S. Hurron (London: Crosby Lockwood 
and Co.), is a third edition, revised, with | 
additions, a fact which is sufficient indi- 


cation of the value of the work. 
Lockwood's Builders’ and Contractors’ Price- 
Book for 1887, edited by FRnANcIS 
T. W. MILLER (London: Crosby Lockwood 
and Co.), is the annual issue of a work which 
for many years has been recognised as almost 
indispensable to all engaged in the trades 
connected with construction.——Stanzas and 
Sonnets, by J. PIERCE, M.A. (London: Long- 
mans), is a collection of graceful verses by a 
well-known chessplayer. There are, of course, 
several references to chess; but the author has 
found many themes for his muse, and in all 


q| AYRTON, F.R.S. (London: Cassell and Co., 


the best existing textbook for first-year 


late students of electrical engineering, which 


will be noticed at greater length. 


SMOKE ABATEMENT AND GAS AS 
FUEL. 


A? the meeting of the Society of Architects, 
held last week, Mr. Joseph J. Lish, of 
Newcastle-upon-Tyne, read a paper on smoke 
abatement, in which, after referring to the 
value of coke in avoiding the smoke nuisance, 
he said: Failing cheap coke for such cases, 
if we had a good thermal gas, charged at 
such a price as to equal coal-gas of 16 or 17 
candle-power—say at 10d. or ls. per thousand 
cubic feet, and laid on to town areas, the 
question of smoke abatement would be 
brought some steps nearer the region of prao- 
tical politics.” The small power users might 
then, with advantage to themselves, employ 
gas in place of coal for steam raising and 
other purposes, or supersede their present 
steam-engines by the gas-engine, whilst 
numerous small trades and the house- 
holder of modest means might see some 
prospect of employing gas with economy, 
where they now use a solid and smoke-pro- 
ducing fuel. Gas is now being applied to the 
ovens used by bakers, and by glass stainers, and 
is also employed for brick-burning, with a com- 
mendable reduction of the smoke usually seen 
in such operations. The late Sir William Sie- 
mens stated that if ordinary coal-gas was sold 
at 18. per thousand cubic feet, ten times as much 
gas would be consumed for fuel purposes as 


world some years ago by advocating the manu- 


was sold for lighting; and he startled the gas 
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facture of two kinds of gas, and the duplication 
of mains for their distribution; so that the 
consumer might be supplied with a gas for 
lighting, and another for heating or cooking. 
The proposal was treated at the time by gas 
men as one too ridiculous for detailed con- 
sideration. One objector asked what Sir 
William (at that time Dr.) Siemens would do if 
the supply of heating gas ran short, and the 
obvious reply, “Make more,” had clearly not 
suggested itself to the mind of that intelligent 
gentleman, Sir William Siemens lived long 
enough, however, to see well-known gas-engi- 
neers, and their principal technical journal, 
actually advocating the duplication o mains, 
and the turning of a portion of the residual 
coke into a thermal gas, as—“They’ve got the 
coke, and got the men, and got the money too!” 
In 1885 a deputation from the Smoke Abate- 
ment Institution waited upon the Gas, Light, 
and Coke Company, to plead that a reduction 
might be made in the price of gas for trade 
purposes, The directors replied that they were 
“ disposed to meet the interests of the public in 
regard to smoke prevention, but were unable to 
do so For want of the necessary powers, the 
“necessary powers meaning Parliamentary 
sanction. Now, as a really cheap and good 
thermal gas—that is, with the minimum of 
nitrogen and carbonic acid, would be so 
potent a factor in the reduction of the 
smoke of our towns, if there is anything 
of the nature of “ back-bone” in the advocacy 
of smoke abatement, the Institution which has 
taken this subject under its charge ought to 
see either that the present companies supply 
as at such a price to the consumer as to allow 
of his using gas in quantity, in lieu of solid 
fuel ; or, failing that, should take the neces- 
sary steps to secure Parliamentary sanction to 
the establishment of works for the manufac- 
ture and distribution of a purely thermal gas, 
which could be supplied to the consumer either 
in its normal state or under special pressure. 
Of late years, as you are aware, there has been 
a tendency to demand more light from our 
burners, and this has led some to conclude that 
it must ultimately result in raising the candle- 
power of the gas in the holder. Instead of 
enforcing the supply of a rich gas, however, it 
seems to me that it would be wise on the part 
of Parliament to reduce the standard to eight 
or twelve candles (in default of allowing thé 
distribution of a purely thermal gas), so that 
gas companies might utilise a portion of their 
coke, should they be so minded, to produce a 
heating gas which might, if they so wished, be 
mixed with the rich gas from the retorts dis- 
tributed through one set of mains, and sold at 
such a price as would allow the consumer to 
use it freely as a fuel. This mixing of the 
gases would, I expect, secure that smell of gas 
which it is complained that water-gas lacks, 
Such a gas, when required for lighting, could 
be enriched or carburetted at the point of con- 
sumption, and if the trouble or cost of carbu- 
retting be objected to, we have the incandescent 
devices ready to our hand; one of these. in- 
genious contrivances—that of Dr. Carl Auer 
von Welsbach—being now in use in London. 
The incandescent combs of magnesia, the 
invention of Otto Fahnehjelm, of Stock- 
holm, are, I understand, in successful opera- 
tion on the Continent, where water gas 
is in use. Dr. Regnard has employed 
the cap of platinum gauze for use 
with air blown through gasoline; and Dr. 
Benninghoff has used a similar appliance when 
burning a mixture of natural gas and air—the 
proportions being, he says, probably as 1 of gas 
to 100 of air. Mr. Foulis, the gas-engineer to 
the corporation of Glasgow, and President of 
the Gas Institute, who, by the way, has devised 
a gas fire with some commendable features, 
speaking of the incandescent cap patented by 
Mr. James Lewis, says: “One strong argument 
in its favour was thatit would not be necessary 
to use gas of a high illuminating power ; cheap 
gas`for heating purposes would be quite as 
suitable,” Indeed, the incandescent burner 
has come at a time when the demand for a 
heating, or non-luminous, gas will cause it to 
be regarded as an important auxiliary. We, in 
fact, no longer require an illuminating gas at 
all, We shall be told that such a gas as I am 
advocating, or a purely thermal gas, would re- 
quire larger mains for its distribution; but if 
the consumption of gas becomes so extended 


oven as to necessitate the duplication, or quad- ! 


time as to demonstrate its practicability ‘or 
otherwise, writes to say that The snocess:of 
the experiment has been complete.” What will 
now be the response of those companies. in this 
country who are asked to reduce the price of 
coal-gas for heating or for trade purposes? 


3 


Will they make a substantial reduction in the 
price of théir: ordinary ‘codl-gas, or will-they 
proceed to produce the best grade of fuel gas 
which coke and steam can yield,” and distribute 
this at a low rate, which, as has been pointed 
“out, may “prevent the present poor trade in 
residuals from becoming worse bythe advent 


of new competitors?’ ? 


rupling, of mains, this ought to offer no prac- 
tical difficulties. We shall, I hope, ere long 
see the advisability of providing suitable sub- 
ways in all the principal thoroughfares of our 
large towns for gas, water, telegraph, and tele- 
phone mains, and electric lighting cables, so as 
to permit of easy access and inspection, saving 
the continually recurring expense of having 
streets broken up and traffic stopped. Rent 
could be charged for the accommodation pro- 
vided in such subways, to pay interest on the 
capital expended in their construction. If the 
use of thermal gas should become go general 
as to threaten to occupy too much of the space 
under our streets, I see no reason why gas, in 
that case, should be distributed in its normal 
state. Steam is laid on to New York ata pres- 
sure of 90lb. to the square inch in the mains, 
and natural gas at Pittsburgh has a pressure of 
501b. on the square inch in the mains; 
whilst Birmingham is just laying down a 
system by which air compressed to 45 or 501b. 
on the square inch is to be distributed to power 
usersand others. Had we had more enterprise’ 
amongst gas-engineers, and more competition 
in the “ trade,” we might, it seems to. me, have 
been profiting long ere this by a continuous 
system of carbonisation, and have had a gas 
retailed to us at one half the present price, or 
less. Mr. Henry Woodall, when gas engineer 
to the Leeds Corporation, proposed that coal- 
gas should be sold for trade purposes at 1s. per 
thousand cubic feet, and in his report to the 
gas committee gave the following table of 
costs :— i i 


Cost of gas in 


eee! Tor es 


THE AMATEUR WORKSHOP.—XXXIV. 
Smith’s Work (Concluded). 
HUR G described the most. important 

smiths’ tools, we conclude with a few 
essential hints on the practice of forging. - 
As a simple example, take the- connecting- 
rod (Fig, 414), one with a forked end being 
purposely chosen as being more complete for 
purposes of illustration. This could obviously 
be made by building up—that is the enlarge- 
ments at the ends could be welded on a bar of 
the diameter A, or by swaging down, in whioh 
the diameter A would be hammered down from 
a bar of the sizes B or © of the larger ends; or 
by jumping up, where the ends would be beaten 
up or “upset” on a bar of diameter A. Or it 
can’ be made by a combination of these pro- 
cesses if a bar.of medium dimensions only is 
available. | E 
Say we have a piece of bar of the dimensions 
A; we can get on very well with that. We 
build a fire in such a way as to obtain “ a solid 
core of heat ”—that is, we have a central por- 
| tion in front of, but away ata distance of a. 


~ | few inches from the tuyere, intensely hot, and 
7d. per thousand cubic feet. | for the ti, JOro, 7 ON 


holder. . for the time being open above, but flanked at 
General charges 13 75 ” | back and front with two masses of wetted hard 
Interest. . 27 5 n caked small green coal or “slack,” which 


partially confine the heat (Fig. 415), and form 
a reserve supply for the incandescent mass; 
and the larger the forging the larger the re- 
serve of “stock.” Putting that portion of the 
bar which requires to be heated—in this case 
the end—into the centre of the fire, cover it 
over with a mixture of stock and new coal, so 
as to enclose it completely, localising the heat 
where required by keeping wet coal over the 
portion which is not, to be heated. Then the 
blast is put on, and the heat enclosed and 
intensified around the bar. The bar, especially 
if large, is to be turned partly round in the 
fire now and again to equalise the heat, the 
blast meanwhile hollowing the fire in the im- 
mediate vicinity of the bar; now and then, 
also, it will be partly withdrawn in order to be 
sure that it does not get burnt. The heat at 
which it should be taken from the fire varies 
with circumstances, a full, red heat being suit- 
able for ordinary forging ; while for jumping 
up, and welding, the iron should be white hot, 
and just beginning to throw off vivid sparks. 
Beyond this temperature it becomes burnt and 
spoiled. When our bar is at the white heat, it 
is removed from the fire by means of hollow 
bit tongs and transferred to the anvil, whence | 
we will follow.the process through, remember- 
ing that in smith’s work the whole manipula- 
tion must be foreseen from the beginning, and 
the tools all be at hand, so that there shall be 
no hesitation and loss of time and heat. We 
will first suppose that the hollow of the forked 
end is to be slotted out of the solid, and then, 
for further illustration, we will assume that 
ithe hollowing out is to be done at the anvil. 
While at a white heat we shall “ upset” the 
iron in order to obtain sufficient breadth for the 
forked end, and to de this a short heat only 
will have to be taken on the end of the bar, 
Thus if the length of the forked portion, C, 
were 3in., the end of the bar would be heated 
only to a length of Tin. or 8in. If more length 
is required, two successive heats should be 
taken, That portion of the bar, then, which 
lies beyond the part which has to be upset will 
not become bent or otherwise distorted during 
the upsetting process, but remain rigid. The 
upsetting is performed either by jumping the 
bar heavily end on to the anvil, the hot portion, 
of course, being downwards (Fig. 416), hence 
also called jumping up, or it is hammered with 
the sledge, swung in a nearly horizontal arc, 
the smith holding the bar horizontally on the 
anvil with the tongs, or a heavy cast-iron 
monkey (Fig. 417) suspended by a chain is 
‘swung ‘heavily against the end of the bar. 
When the amount of jumping up which is 
required is slight, the first method suffices, for 
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‘Clearly showing that the cost of gas in the 
holder, general charges, and interest did not 
exceed lld. per thousand cubic feet for coal- 
gas. The gas consumer, he says, is taxed by 
“costly engineering,” and the Act allows of 
gas companies paying a 10 per cent. dividend 
upon “a most wasteful and reckless capital 
expenditure.” And, as an illustration of reck- 
less expenditure, Mr. Livesey, a well known 
gas engineer, states that a certain gas com- 
pany wasted half a million of money in six 
years, and did this whilst paying a dividend of 
11 per cent. A local coal company offered to 
undertake the manufacture of coal-gas, and 
put it into the mains of the Widnes Local 
Board for 7d. per thousand cubic feet, and a 
carbonising company at Normanton offered 
coal-gas at 6d. per thousand cubjc feet. Mr. 
H. Townsend, the gas engineer of Dewsbury, 
states that, if heating gas (water-gas) be sold 
at 6d. per thousand cubic feet, there is, to use 
his own words, “a fortune in the thing.” This 
waker-gas, compared in thermal value—volume: 
for volume—with coal-gas, is as 100 to 55. 
That is, the water-gas is rather more than half 
the heating value of coal-gas, which would be 
equal to selling ordinary coal-gas for something 
under Is. per thousand cubic feet. But he 
states further that he now sees his way to pro- 
ducing the water-gas very nearly as powerful 
in thermal value as ooal-gas. And again, he 
contends, “ Hither we ought to kill the demand 
for gas for heating by keeping up the price, 
or, on the other hand, make a new 
departure to accommodate it.” 
for practice and for prices in the United 
Kingdom. If we go on to the Continent 
we find that M. Wybauw, the accomplished and 
far-seeing gas engineer to the Municipality of 
Brussels, advised that body to reduce the price 
of coal-gas for day consumption—what we in 
this country should denominate for trade pur- 
poses—50 per cent. The leading journal of the 
gas interests in this country, in commenting on 
this new departure of M. Wybauw, said: “If. 
the experiment succeeds so that M.. Wybauw 
comes forward after a sufficient time of proba- 
tion has elapsed, and shows proof of the justice 
of his action, the general adoption of similar 
principles will be assured.” M. Wybauw, after. 
having the principle in actual work for such a 
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heavy work the latter plans are adopted. Up- 
setting shortens the length, and inoreases the 
breadth and thickness, and the enlargement, 
being very irregular in outline, must needs be 
made considerably larger than is actually re- 
quired. At the same time, since the jumped 
mass will be of a rudely circular shape, being 
simply an expansion of the shape of the bar, a 
rough outline of the shape finally required 
must be imparted to the end by hammering, 
the hammering and upsetting alternating, so 
that the iron, still retaining its heat, is ham- 
mered approximately level and square on four 
sides, forming a rectangular block or lump at 
the end of the round bar, its extreme dimen- 
sions being slightly larger than the out and 
out dimensions of the bossesa,a. By this time 
it will probably have lust most of its heat, and 
will go back to the fire to be made nearly as 
hot as in the first place. By means of the 
fuller first, and the flatter afterwards, the 
hollows around the bosses, and the flats, b, will 
be set down, and similarly the flats c, c. The 
outside rounding of the bosses will be imparted 
by cutting off a portion of the corners with a 
hot set, then hammering with an ordinary 
hammer, and smoothing off with a top swage 
struck by a sledge. The whole of the black 
dimensions will remain when finished a trifle 
over the bright finished sizes, to give sufficient 
allowance for machining. The rounding off 
at d, d is first rudely cut with the hot set, or 
with a gouge tool, the heads of those tools 
being struck with the sledge, the angularities 
will be beaten down rapidly with the hammer, 
and a top and a nicking swage of suitable 
curves will be used to impart a finished outline. 
The bar will now go into the fire again, and 
a heat will be taken over itextending from the 
fork to about the centre. A nicking fuller 
may be used to shoulder down the square bar 
toa circular section just where it departs from 
the forked end, or if the bar is small it may be 
simply hammered at the angles with a hand 
hammer or sledge. When the diameter is 
roughly reduced down to the required size next 
the fork, the original size remaining at the 
centre, it will be readily finished by swaging, 
the proper allowance being left for turning. 
This need not occupy more than one heat. 
The other half of the rod can be swaged down 
in another heat, Then there remains the stub 
end B, which has to take the strap, and this 
will be jumped up in a short heat similarly to 
the forked end, finished with the flatter, and 
- neatly fullered down around the neck. 
In this illustration we have supposed the 
space between the fork ends to be slotted or 
- drilled out of the solid. But if the forked ends 
were so wide apart that the slotting or drilling 
out of the interspace would be considered a 
heavy task, or if the end were that of a rough 
. lever or pump-rod which would not pay for 
machining, the forks’ would be forged as 
follows :—If the width of the bar were less 
than twice the thickness of each fork, it would 
first require to be jumped up until its width 
were somewhat more than twice the thickness 
E that is to say, if the forks were #in. thick, 
the width of the bar should be rather more 
‘than lhin., say, 1fin. or 2in. As before, a short 
heat is then taken, extending no farther than 
just beyond the shoulder; the flat portion is 
laid on the anvil, and divided through the 
centre with a hot set, cutting first from one 
side, then from the other, and meeting in the 
centre. Sometimes a hole is first punched at 
-the bottom of the hollow. Once divided, it is 
readily opened out first to the V-shape (Fig. 
418), then the hollow is formed by jumping 
and hammering over a bottom fuller of con- 
_ ‘siderable breadth and depth (Fig. 419), some- 
times termed a dresser, or joint dresser, until a 
‘rough outline of the bifurcation is obtained. 
‘Then the more exact outlines and thicknesses 
are given in a second heat by judicious ham- 
mering, and finishing, partly over the dresser, 
partly on the flat overhang of the anvil, if the 
space between the forks is sufficient to permit 
of this. Finally, when the shaping is done, 


the forks must be tried for parallelism with. 


the axis of the bar, and if out of truth, they 
will be set over with the hammer. 

It is easy to see how a difference in relative 
proportions would modify the method of 
making which ought to be adopted, and since 
our connecting-rod is selected, not as of any 
particular size, but illustrative only of different 


methods of forging, we will now make it the 


to be borne in mind: 
sufficient area, and in suitable direction for 
hammering up; to have the necessary tempera- 
ture, and to be sure of perfectly clean surfaces. 


2 


practice of welding. Upsetting is hard work 


when the quantity of metal to be upset is large, 


and particularly so when done without the aid 
of a monkey, or in the absence of a massive 
plate which is frequently sunk in the floor for 
the same purpose. 
easier in certain instances. 
B (Fig. 414), is not so much larger than the 
original size of the bar in the centre, therefore 
we may upset that very well. Also, when the 
sum o 
more than that of the original bar, and the 
forks are forged as in the last example, we may 
10 the jumping up method as being practi- 
cable. 
we upset the bar on the supposition that, 
though the end was solid, it was not of great 
width, and this would also be applicable to the 
ends of many light levers. But assuming the 
end were both solid and wide, measuring, say, 
over the bosses three or four times the diameter 


Welding is, therefore, much 
But the stub end, 


the widths of the two forks is little 


Moreover, in the first instance described 


of the bar in the centre, welding then would 


be preferable because involving less labour. 


When making a weld there are three points 
to have a joint of 


For the first condition, a scarf joint—that is, 


one running diagonally with the common axis 
of the pieces to he shut (Fig. 420), is to be 
preferred, and is, therefore, commonly em- 


ployed when practicable. When a scarf joint 


cannot be used, a vee'd or cleft joint is suitable. 


When that cannot be employed, a spreading 


joint, made by fullering down a portion of the 


bar, is resorted to. A plain butt joint, except 


when the abutting surfaces are of large area, 
is seldom used; but flat surface shuts are 


common. The temperature for welding iron 


is that just now referred to, when the iron 


begins to sparkle, and to drop off in globules. 
For steel, the temperature is lower, barely 
approaching to a white heat. Different 


qualities of iron and steel require different 
degrees of heat, and the temperature in each 


case becomes a matter of experience. When 
the ends to be welded are taken from the fire 
any scale adherent to the surface must be 
detached by striking the bar smartly on the 
anvil, joint face downwards, or by sweeping 
away the scale with a muck brush, If any 
persistently adhering scale remains on the 
faces the shut should not be made. Fractures 
occur sometimes from this reason, the weld 
being perfect near the edges, but faulty in the 
centre, The joint surfaces are usually dusted 
with sand, but this is not so essential as it is 
sometimes stated to be, provided the scale is 
removed in the manner stated, for numbers of 
ordinary iron shuts are made without it. The 
weld is made immediately that the faces are 
brought into contact, by rapid hammering, 


every second at the welding heat being of vital 
When closed together with the 


importance. 
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medium of sundry remarks in reference to the | hammer the joint of a good weld should not be 


visible, the presence of a black line indicating 
that the shut is imperfect, If during ham- 
mering the bar becomes reduced or drawn down 
below its proper size, diameter, width, or thick- 
ness, as the case may be, it must be slightly 
jumped up to thicken it sufficiently, and then 
swaged circular, or smoothed with the flatter. 
Iron and iron are easily welded, so are the 
milder varieties of steel; but some hard and 
brittle steels require tact and practice to weld 
properly, and some, if heated over a certain 
temperature, crumble under the hammer. 

In a connecting-rod, the cottar way in the 
stub end is usually drilled and filed out, but in 
many instances cottar ways and holes of other 
shapes are punched and drifted, either to save 
the labour of drilling previous to filing through, 
or as being suitable enough for the purpose 
which they have to fulfil. Before punching, 
the iron is brought to a welding heat, or nearly 
so, laid upon the anvil, and the punch, struck 
with the hammer, is made to pass halfway 
through from one face. It is then knocked 
back, the iron turned over and punched from 
the opposite face, the holes meeting, therefore, 
in the middle or thereabout. Then a drift is 
inserted in the hole, and either driven halfway 
in from each side, or right through, according 
to circumstances. While the drift is still in 
place, opportunity is taken of giving a rough 
kind of finish to the exterior ontline. Punches 
and drifts become red-hot, and soften and bend 
if they remain more than a few minutes in 
contact with the iron, so that it is necessary to 
remove them once or twice froma deep hole 
and quench them in water. Punches and 
drifts are usually picked up with the pliers, 
though the former are sometimes furnished 
with withy handles. They are circular, oval, 
or rectangular in section, the difference being 
that while a punch is tapered, a drift is parallel 
for a considerable portion of its length, and 
tapers only towards the end. ; 

When bending work, various devices are 
resorted to. A turn-down edge at right angles 
would be bent over the edge of the anvil, the 
flat of the bar lying horizontally across the 
anvil, the smith grasping the tongs, and steady- 
ing them against his leg to resist the force of 
the endlong blows. The bar is frequently 
nicked across slightly with a fuller previous to 
bending, and the fuller having acircularsection, 
does not divide the fibre asa set would do. Eyes 
or rings are bent around the beak of the anvil, 
whose tapered outline permits eyes, rings, 
loops, and curves of many different diameters 
being bent. Fig. 421 shows the method of 
welding a ring and an eye. Rings of large 
diameter are finished on the conical mandrel 
(Fig. 422). Small rings are finished on a 
parallel bar or mandrel of suitable diameter, 
the bar remaining in place while the outside is 
finished with flatters or swages. When eyes 
are being bent, or other work being performed 
on bars of considerable length, the trouble of 
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supporting the opposite end is saved by driving 
a rest (Fig. 423) into the ground, and placing 
the bar in the hollow. 

When doing forging, it is necessary to take 
measurements rapidly—not an easy task with 
hot iron. Hence, gauges notched to different 
sizes are made of sheet iron, say, zin. thick, the 
size of each notch being stamped above it, 
Fig. 424 being a gauge for round, Fig. 425 one 
for flat bars. l 


THE “CENTAUR” RANGER SAFETY 
BICYCLE AND DIRECT-STEERING 
TRICYCLE. - ; | 


ASE the few novelties by leading firms 
worth notice this year are two intro- 
duced by the Centaur Company, of Coventry. 
The workmanship and construction of these 
machines are good, as is all we have seen turned 
out by these makers, and the improvements 
tend to secure steadiness of steering and pedal 
action—the great desiderata with all cyclists. 
The Ranger safety bicycle is designed to 
avoid the deflection of parts noticeable in the 
“ Bicyclette ” pattern, where the crank bracket 
is simply attached to a straight arm dropped 
at right angles from the backbone. The thrust 


ok the pedals, acting on this, forms a natural 
lever, through which a jerky torsional strain 


1s conveyed to the backbone, and through that 
to the steering wheel. This causes the diffi- 
culty in steering so frequently complained of 
with this pattern. In addition to this, the 
Strain of the chain upon the fork, instead of 
being in the same line with it, is applied at an 
angle which must—particularly under great 
pressure—cause it to spring. In comparing 
the merits of the “Ranger” with this type of 
single-chain safety, the following advantages 
cannot fail to commend themselves :—1. The 
arrangement for the perfect adjustment af the 
chain, 2. The arrangement of the chain, the 
pull of which is in a direct line with the lower 
fork. 3. The bottom fork being the point at 
which there is the greatest side strain, these 
are made specially strong to resist it. 4, The 


crown which connects the bottom fork with 
the lower backbone is a solid steel forging, the 
neck of which extends 14in. up the tube; over 
this part is fitted the crank bracket, so that 
nearly the whole of the pedalling strain is 
localised to the bottom fork, where special 
provision is made to resist it, so that there is 


very little torsional strain upon the backbone ; 


what little there is, is neutralised by the cross- 
stay, or what may be more properly described 
as the upper backbone, In addition to this, the 
strain upon the driving wheel is further 
assisted by the upper fork, which is connected 
by the cross-stay to the backbone, at its junc- 
tion with the neck, making the whole into a 
frame so rigid and compact that deflection from 
pedal pressure—sufficient to influence the steer- 
ing—is impossible; and, again, deflection of 
parts means greater wear and tear, and is more- 
over a loss of power, as power can only be con- 
veyed to the point where deflection commences. 

The Centaur Direct Steerer is a departure in 
favour of direct steering, versus automatic, in 
unison with the opinion of many eminent 
riders. There are other points in its con- 
struction which cannot fail to commend 
themselves to riders, among which may be 
mentioned a large steering wheel (30in.) with 
38in. drivers. A powerful brake—simple in 
its application—without the complication and 
additional weight inseparable from those ap- 
plied to the shaft, which in many cases are not 


effective, owing to the smallness of the drum 


upon which they are applied. In simplicity, 
lightness, and neatness of construction, this 
machine seems to us the nearest approach to 
the single-chain safety bicyole of any yet intro- 
duced, and as the price is the same as the older 
type of machine, it will probably be largely 
ordered, 


COMPOUND FOR WELDING STEEL. 
MONGST the “fluxes” used for welding 


steel, borax has long held a prominent. 
place, though some smiths prefer plaster of 
Herr K. Küpfer, of Baden, has 
invented a compound which he considers 


Paris simply. 
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superior, if we may judge from the fact that 
he has patented it in this country. He claims 
not only the composition, but also the process, 
the latter consisting mainly in a method of 
“ regenerating the steel after welding. The 
compound is composed of 25 parts borax rafia 
(refined borax presumably) in small pieces 
about the size of peas; 25 parts fine steel 
filings, and 7 parts sal-ammoniac in powder, 
chemically pure. After having moistened this 
mixture by means of 12 parts balsam copaiba 
of first quality, it is “cooked” slowly in an 
iron pan until the whole forms a solid body. 
This body, when cool, is pulverised and kept 
in a dry place. When the pieces to be welded 
are cleaned, and powdered with this compound, 
they are placed in the fire and heated slowly to 
a.red heat, and are then forged by lightly ham- 
mering them. They are then again heated 
and forged a second time. To then regenerate 
the pieces of steel, welded by the process just 
described, the patentee uses a powder com- 
posed of the following ingredients—viz., 50 
parts borax rafia, 40 parts yellow prussiate of 
potash, 15 parts first quality colophony, 10 
parts: sal-ammoniac, chemically pure, 6 parts 
dragon’s blood,and 10 parts common salt, very 
dry, every ingredient being well pulverised, 
and the whole mixed cold. The welded parts 
are again heated, removed from the furnace, 
and then powdered with this mixture. By re- 
peating this operation two or three times, the 
steel regains its primitive grain. 


THE THEORY OF MACEHINIS.—III. 
By FRANCIS CAMPIN, C. E. 
‘The Crank and Flywheel. 


TE conversion of reciprocating rectilineal 

motion into rotary motion will now 
occupy our attention, the end being attained by 
means of an ordinary CRANK and connecting rod. 

Two cases may be taken in regard to this 
combination, the first when the rectilineal force 
is uhiform, and the second when the rotative or 
circular force is uniform. 

In Fig. 12 let adb be a straight line drawn 


FE 6. 14 Fo 6.72 
a 


through the centre, longitudinally, of a con- 
necting rod ad, jointed at a to a block so con- 
trolled that it only admits of motion backwards 
and forwards on the line ab, and having its 
other end jointed to the end @ of a crank cd, 
capable of revolving along the centre c, and let 
a force P act upon the block a in the direction 
a b. So long as a d, d o are in the same straight 
line no motion can ensue, and this is termed 
one of the “dead points of the crank ; but if 
the crank be slightly on one side of d, then it 
will revolve under.the action of the force P, 
and the crank will pass through the positions 
cI’, c2, o 3, o 4, 05, and reach c b where it will 
arrive at its second “dead point”; if the 
direction of the force P be now reversed the 
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crank will continue its revolution until it 
returns to the point d, and so the revolution of 
the crank may be continued indefinitely. 

.The actual pressure on the connecting rod 
will vary with its angle to the line of force a b; 
thus in the position e 5, if e f= the pressure P, 
and the parallelogram egfh be drawn, eg 

- will = the pressure on the connecting rod, and 
this pressure will evidently constantly vary as 
the crank passes round from e to ob. Then, 
also, the moment of the strain on the connect- 
infi rod about the point e will vary, as shown 
by the dotted line c, &c., drawn from c at right 
angles to the different positions of the connect- 
ing rod. 

We give below the measurements taken from 

a diagram similar to that shown at Fig. 12, but 


drawn toa scale of 2in. to the foot, the semi- 


circle @3) being divided into twelve parts. 
By making ef unity for each position, eg 
becomes the factor by which the pressure P 
must be multiplied to obtain the corresponding 
pressure upon the connecting rod, so, multiply- 
ing this factor for each position of the crank 
by the distance ci corresponding tothe same posi- 
tion of the crank we find the moment of force 
in foot-pounds, about c for one unit of pressure 
applied at a in the line ab; this multiplied by 
the value of P will be the total moment of force 
for each position. 

In the accompanying Table, column A shows 
the parts into which the semicircle d e b (Fig. 
12) is divided ; column B shows the ratios of 
the pressures on the connecting rod to that on 
the block a; column C shows the distances in 
feet at which the pressures on the connecting 
rod act about the centre c; the column D is 

‘the product of the columns B and C, and shows 
the moments in foot-pounds about ¢ due to a 
pressure of one pound at a (Fig. 12). 


A. B. C. D. 
1 1°005 0'327 6°3286 
2 1°012 0:607 06148 
3 1:017 ` 0°825 0°8389 
4 1°022 0°957 0°9781 
5 1°037 1°000 1°0375 
6 1-037 0'975 10111 
7 1:035 0'885 0°9159 
8 1°030 0˙740 0°7622 
9 1°025 0:575) 0˙5984 
10 1°012 0-392 0°3967 
11 1°007 0:195 0°1964 
12 1000 0-000 0-0000 


In Fig. 13, a 6 b is a semicircle divided on its 
perimeter into twelve parts, I, 2, 3, &c., and 
from each point of division a radial line is 
drawn to the centre c ; these radial lines repre- 
sent the positions of the crank in the diagram 
from which were taken the measurements for 
the preparation of the table of moments, 


Sy 


NY 


Taking half an inch as one foot-pound, the 
moments D have been plotted from the point c 
on the radial lines ol, c2, e3. &c., and through 
the points so found the figure ede has been 
drawn. 

From this figure will be seen the great 
variation of force communicated through the 
crank to the shaft upon which it is fixed, during 
one half revolution, and, of course, the same 
diagram reversed will apply to the return half 
of the revolution from 4 to a. 

Although there is this great variation, yet 
the sum of the work done about the pointe 
should (friction being neglected for the pre- 
sent) be equal to the work done upon the block 
4 (Fig. 12). 

Keeping to a uniform pressure of one pound 
at a (Fig. 12), the stroke being 2ft., the work 
received per stroke will be 2ft.-lb, The work 


done may be considered as equal to that done 


by a uniform moment (an average of the actual 


moments) due to a force acting at one foot 
from c, through the semicircle fg h (Fig. 13). 

The distance then passed through by the 
force will be equal to the perimeter of that 
semicircle, which is*= radius x 3°1416, and as 
the radius is unity, the distance will be 
3°1416ft. 

As there are twelve divisions in the semi- 
circle, the mean moment of force about c will 
be found by dividing the sum of the figures in 
column D by 12, and the work done in the 
semi-revolution of the crank by multiplying 
the mean moment of force, acting at unity 
from c, by 3'1416ft. ; the sum of column D is 
76781 ft.-lb., or 7°67811b. acting at a distance of 
one foot from c, hence the required work is 
TOP SIS 200 ft-Ib., which is a very 
close approximation to the 2ft -lb. done upon 
the block at the end of the connecting rod. 


If the work to be done by the shaft to which 
the crank is fixed offers a uniform resistance, 
some means must be used for the alternate 
storing and expenditure of the work trans- 
mitted through the connecting rod, and this 
will be effected by the agency of a FLYWHEEL, 
which, by a slight increase of velocity, will 
accumulate a portion of the work during part 
of its revolution, to be given off, with diminish- 
ing velocity, at some other part of the revolu- 
tion. 

The mean moment of force about c is 

1 se = 0°639Sft.-lb., and the curve repre- 
senting the uniform resistance corresponding 
to the work shown by the figure cde, will be 
that shown by the semicircle fg N, the two 
figures intersecting each other in the points 
i and k. 

Through the points of intersection ¿ and &, 
draw from c the dotted lines cl and c m, meet- 
ing the semicircle a 6 bin the points? and m, 
then will cl and e m represent the positions of 
the crank at which the moments of force and 
resistance will be equal. 

It is evident that the machine cannot start 
work until the crank has passed the position 
cl, after which it can overcome the resistance 


and also accumulate work until the position cn 


is reached, when the flywheel will commence 
expending its accumulated work, and continue 
until the position diametrically opposite toc? is 
reached, when the process of accumulating 
work will again commence, and continue until 
a position diametrically opposite o m is reached, 
after which the accumulated work will be given 
off until the position ¢ 7, from which we started, 
is again reached, and another revolution com- 
menced. 

It is evident, from the foregoing remarks, 
that the velocity of the flywheel cannot be 
uniform; but it will be seen that the greater 
the weight, the less will be the variations of 
velocity. 


Let W = the weight of the rim of the fly 
wheel, v = its velocity in feet per second; 
D = its diameter in feet, and N = its mean 
number of revolutions per minute. Then, if 
A =the accumulated work corresponding to 

: o? Wa 
the velocity v, A = 27 674 
demonstrated, 


Let a = the sectional area of the rim of th 
flywheel in square inches; then D being the 
diameter in feet measured to the centre of 
gravity of the section of the rim, the contents 
of the rim of the flywheel in cubio inches will 
be =a x D x 12 x 3:1416 = 377a D. The 
weight of a cubic inch of cast iron is 0'2621b., 
therefore the weight of the flywheel rim will 
be W = 377 da D x 0262 = 9'877 a D; v 


D x 8:1416 x N Z 0.9523 D N; therefore, A 


as previously 


We? —9877a D x (0:0523 DN)? _ 


= 644 64-4 0°0004196 
x a D? Na. 
Let » = the number of revolutions per 


minute at which the machine is intended to 


run, then the work to'be accumulated to raise 


the flywheel to this speed, without expending 
any work, will be = 0°:0004195 x aD*n*. The 
work being represented by the area of the 
figures, it follows that the area of the crescent 


id k should be equal to the sum of the area of. 


the figures Fei and kek; therefore the sum of 
the moments represented by the lines contained 
between ¿g k and ¿de k, should be equal to the 


sum of.the moments contained between ¿f and 
ic, and those between x M and ke. 

Fer the first set we must deduct 0°6398 from 
each of the moments 8 to 8, and for the second 
deduct each of the moments 1, 2, 9, 10, 11, 12 
from 0:6398, as shown in the following table, 
in which column A’ shows the division for 
which the moments are taken, B’ the moments 
of power, C’ the moments of resistance, and 
D' the differences. 

The totals, it will be observed, agree to the 
third place of decimals, and may, therefore, be 
regarded as accurate. 

Let the force applied at a (Fig. 12) be 20, O000lb., 
then the actual moments will be this quantity 
multiplied by the tabular numbers. 

Let the mean running speed of the machine 
be fifty revolutions per minute, then the accu- 
mulated work in the flywheel corresponding 
to this speed will be A = 00004195 x a x D3 x 
502; let D = 8ft.; then A = 0°0004195 x 4 x 8! 
x 50? = 537 .a (nearly). At the point 7 the 
wheel will be revolving at its normal velocity, 
the moment of power being then equal to the 
moment of resistance. From to k work will 
be accumulating, and the velocity of the Hy- 


wheel therefore increasing, attaining its 
maximum at *. 
A’ B’ C D- 
3 8389 6398 1991 
4 9781 6398 3383 
5 1:0375 6398 3977 
6 10111 6398 3713 
7 0:9159 *6398 2761 
8 0:7622 6398 1224 
C B 1:7049 
1 6398 3286 3112 
2 6398 6143 0255 
9 6398 5984 0414 
10 6398 3967 2431 
11 6398 1964 4434 
12 6398 0000 6398 
17044 


To ascertain the amount of work accu- 
mulated between these points, the average 
difference of moments must be taken and mul- 
tiplied by the arc through which the crank 
passes from ¿to k. The average difference of 
moments of power and resistance is = 1°7049 
+ 6 = 028415, and the arc is by measurement 
89 degrees 20 minutes; hence the work accu- 
mulated (multiplying by the 20,000lb.) is 


28415 x 8:1416 x 89° 20" x 20,000 _ 8860 ft.-Ib. 


0 


We will now consider how the weight of the 
flywheel is to be proportioned so as to limit the 
variation of velocity to any desired proportion 
to the normal velocity. 

Let A = the accumulated work due to the 
normal velocity of the fiywheel, and U = the 
extra work accumulated, while the crank passes 
from the position®c i / to that dk m. 

The accumulated work when the wheel is at 
its highest velocity will be be A + U 
= 00004195 x a x D3 x N% But A = 537 
a and U = 8860; therefore, 537; a + 8860 
= 0:0004195 x a x 8? N = 0˙215. N?a; Na a 


= $87.0 + 8860 2497.07. 4 + 412093; Naa 


— 2497:67 a = 41209°3. 

The normal velocity has been taken as 50 re- 
volutions ; let it be assumed that the velocity 
must not vary more than 10 per cent., then the 
maximum will be 55 revolutions per minute, 
and N = 55 ; N? = 3025, so replacing N? in the 
above equation we have, 3025 a — 2497°67 a = 
41209°3; therefore, a = 78'14 square inches = 
sectional ‘area of rim of flywheel, the arms 
being neglected in this calculasion. So the 
section of rim would be 9in. by 8łin. We will 
now take a case where the crank is the driver, 
the force given off by the crank-pin in a direo- 
tion tangential to its path being constant 
throughout the revolution, and the variations 


of force occurring therefore at the working 


oint /, Fig. 14. 
. In fe dagan, Fig. 14, o is the centre of the 
driving shaft, a be is the path of the crank-pin 
about o, af is the direction in which the power 
is to be expended, rnd b being any point taken 


in the semicircle a be, dc is the radius of the 


crank, and df the · line of the connecting rod 
for the position b. The diagra 


scale of two inches to a foot, the “ throw,” or. 


m is drawn to a 


1 


— — — - 


preparing for himself, as he should in each 


o tprepared are generally less sensitive to light]. 


end which, moreover, do not require any yellow. Lage 
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radius o b being 3in. and the length 57 1ft. As 
before, in determining variations of pressure, we 
should first take them in reference to unity of 
driving pressure, and subsequently fill in the 
actual quantities. The pressure at b, therefore, 
acting tangentially to adc will be one pound. 
Draw bg tangential to a beat b (it will there- 
fore be from the properties of the circle at 
right angles to the radius c b) ; make b i = the 
pressure acting along bg, and complete the 
parallelogram 5 * i h, then bh will represent 
the pressure on 5 o, and b k that upon bf; make 
jf m= b k, and complete the parallelogram ml fn, 
then ¿f = the pressure exerted in the direction 
af, and mJ = that upon the guides at the point 
J, by which its rectilineal movement is pre- 
served. ane 
This diagram not being sufficiently large to 
show a number of parallelograms, we have 
measured the values of bh, b k, L, and ml, for 
twelve points in the semicircle from one set 
out four times the size of that shown, and the 
numbers thus found the student can verify by 


and mixed with the emulsion, or dissolved in 
diluted ammonia or diluted acetic acid, and 
employed as a bath for soaking dry plates ; but 
Dr. Vogel prefers to add liquid ‘ammonia, 


the process of precipitation, so that the sus- 
pended precipitate is dissolved, and to employ 
the same as sensitising agent for fluid emul- 
sions ; or the solution can be diluted with water, 
and used as a bath for dry plates. The quantity 
of this solution of eoside of silver to be em- 
ployed varies according-to the quality and kind 
of emulsion treated with the same, although’ 
the following formula will serve as a general 
guide :—50 cubic centimètres of a solution of 
an eosine dye (1 part dye to 1,000 parts water 
or diluted alcohol), 1 cubic centimètre of a 
solution of nitrate of silver (1 part nitrate of 
silver to 20 parts of water), 1 to 2 cubic centi- 
mètres of liquor of ammonia, This solution is 
either mixed with the emulsion—that is, 5 to 10 
per cent. is added to the emulsion—or the same 
is diluted with 200 to 500 cubic centimètres of 
water, and the gelatine plates immersed or 
soaked in the same for about one minute, and 
then dried. He also uses other dyes, known as 
optical sensitisers, which do not. chemically 
combine with silver; but the sensitiveness of 
which is much improved by the presence of a 
soluble salt of silver, such, for instance, as 


case, an enlarged diagram. 

In the accompanying table, column A shows 
the divisions of the. semicircle, the other 
columns showing the values above mentioned. 


FF O Zo oe cyanine, chinoline red, ceruleine, &c., and mix 
1 | 295 ` 3°14 311 020 them with any soluble salt of silver: for 
2 1°33 1°65 1°63 0-21 instance, 50 cubic centimétres chinoline red, or 
3 0°73 1°20 ' 4°19 0-23 [|a mixture of chinoline red and cyanine (solu- 
4 0°38 1:05 1°00 0°24 tion 1 : 1,000) 1, 5 to 8 cubic centimètres 
: 15 10 1290 N 925 nitrate of ner 5 T; 25 15 oe 

p R : j ‘| centimètres of ammonia liquor. is solution 
i 955 135 Ta. 030 ` |is employed in the same manner as the eoside 
9 1.44 1-80 15 935 | of silver solution. The solutions are used in 
10 | 9243 260 959 0-34 varying proportion for improving the sensi- 
11 495 5'05 . 5-00 0.34 tiveness for any part of the chromatic spec- 
12 0'00 0:00 0:00 0°00 trum, and the salts of lead are also employed, 


| which produce, when mixed with an eosine dye, 
— | eoside of lead, which salts can be employed 
alone, or mixed with eoside of silver. The 
insoluble salts of silver, such as the chlorides, 
tartrates, citrates, &c., dissolved in ammonia 
or acid, are sometimes used in varying propor- 
tions, as are the other salts mentioned, accord- 


vod L's ISOCHROMATIC EMULSION 
| PLATE. | 


t 


ing to special requirement. 


NEW- METHOD OF; CONSTRUCT- 
~o -ING PROPELLER SCREWS.: 
l At who are familiar with the question of screw 


Spectrum, may be made sensitive to the green, 
“yellow, and :red rays by, mixing with: them 
Substances which absorb the light of that half 
‘of-the spectrum. He called thoge substances 
optical sensitisers, and he and others, after him, 
have discovered à number of such substances 
. amon gst’ the dyes, notably cyanine, chinoline| __ 
ed, eosine, erythrosine, whieh ate now articles 
ook commerce. The isochromatic gelatine plates 


propellers are aware that évery inventor of a 
new form of propeller believes he has at last hit 
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than ordinary plates, and require a yellow glass 
-interposed -between. che lens and :the plate to |! 
~diminish'the power of the:blue light and extend}... : 
tthe time of exposure, therefore:tHe sharpness{. ‘ 
of ‘the: photograph’ is lost, and such plates 
cannot be used satisfactorily for portrait or- 


7 
bat) 


landscape photography. Dr. Vogel has recently ß 
1.8 2 SDP te 3 ee t Gere J, 8 
;succéeded im making “isochromatic ‘gelatine |. 

2 lates, the sensitivéness ‘of Which is twice as 
i:gteab.as. that, of the. ordinary, gelatine plates,, 
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ciplate ot:soreen,..He has accordingly obtaine \ „ à 
‘esi patent inthis country: for a ‘method of pre 
ringisochromatic: emulsion’ plates an se Ws 
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og or film and spots, which will produce land. 
endes arid Börtfaits superior to those obtäin ell 
“pith ordinary“ plates Dr. Vögebn process 1% > ii 
et elit wale GoM: debe. tip rr " 
practically as”. follows :—Ordindry gelatine 
Plates are bathed In a solution of'a soluble salt] 
of silver (I: 1, 000), then in ‘a ‘solution of ah f 
eosine dye, or a mixture of eosine dyes, or aa. 
„mixture of an eosine dye with other optical“ 
-sensitisers, With. Ox without liquor of ammonia. 
The solution of the dye can also be used first 
and the- silver solution after wards, or. an emul⸗-- 
"sion can be. mied with a soluble. salt: of silver. :.i. 
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pas formed:by mixing a sglution of an éosine dye, 
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„instance, ordinary “edsine, blue tinted eosine, , Ene 
bestand, ry eosinè, blue t nted eosine,, 1 Grooved Cylinder. 


2. Details: of Grooves. 
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-lany other, derivative of, fuoresċine) with a > %%% a a rer a a bost 
cher, QETIVALIYO or, Augrescine) With à upon the: exact form which will give the- best 
yboluble:salt of. silver, euch as sulphate, nitrate, | results not only in driving the shipfforward through 
55 ‘ox: fluoride -of ‘silver. This eoside of the water, but also in preventing vibration. M. 

silver cancbe.collected. as a: precipitate, washed, G. Trouvé, who has the advantage of being antex- 


carbonate of ammonia, or acetic acid, during 


tion. of the screw, as well 
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workmen, and that the net cost of them is hig 
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perimentalist, gives in La Nature a new method of 
constructing the screws for propellers, which he has 
evolved apparently from his experiments with his 
electric boats. He says :— 

For several years past I have been engaged in 
studying the i of electricity to the pro- 
pulsion of small boats, and I now desire to com- 
municate to readers the conclusions to which I 
have been led by my experiments upon the gpera- 
as a new method of 
constructing the latter. l 

My. motor, which, with a minimum weight and 
size, develops very great power, gives its maximum 
of performance with a velocity of several thousand - 
revolutions per minute. We have here, then, very _ 
different features from those presented by steam 
motors, which on account of the inertia of their 
oscillating parts and the limited resistance of 
certain portions, are unable to practically exceed 
quite alow speed. Instead of reducing the velocity 
of the motor by the method of transmission, it has 
seemed to me more advantageous to allow the screw 
to have.a very high rotary speed. Itis well known 
that the resistance of water rapidly increases in 
measure as the speed’ of a-body moving in it 
augments ; and, in order to obtain a diminution of 
the screw’'s recoil, and reduce the loss of live power 
due to the whirling of the mass of water set in 
motion, we ought, therefore, to approximate the 
conditions offered by a Screw that takes its bearing 
point upon a solid nut. This high speed necessi- 
tates a large reduction in the pitch of the helix, 
which is likewise a favourable condition, since the 
resultant of the forces due to the inertia of the 
water, acting upon each element of the surface of 
the blades, advances towards the direction of the 
axis—the direction in which the useful effect must 
exert itself. There likewise results less of a 
tendency in the water to take on that rotary 
motion that gives rise to a centrifugal stress, which 
forces it to escape through the circumference of 
the helix, and is, as well known, the cause of 
jarring and loss of live power. Experiment has 
confirmed this view of the subject, for, upon” in- 
creasing the rotary speed up to 2,400 revolutions 
per minute, the performance of the screw ver 
notably increased, while at the same time the boil- 
ing of the water astern was observed. to diminish, 
the jarring to cease, and the motion to become 
perfectly regular and easy. ea 

As these experiments necessitated the trial ofia 
large number of screws òf variable shape and pitch, 
I was led to devise a method of construction much 
simpler than those that are in use. The making of 
the mould for a helix is, in fact, an operation that 


requires quite a deep knowledge of . since 


it inoludes the making of working drawings of the 


blades, of developing and laying down quite a large 


number of cylindrical sections concéntric with the 
blades, and of cutting out templets, which, when 
afterwards centred, permit of carving in a wooden 
mould the curves of the sections that are after- 
wards connected by surfaces in which the sensation 
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3. Boss. 4 and 5. Three-bladed screws. 
of continuity, and, consequently, the skill iof the 
workman plays a great rôle.: The result is that suck 
pieoes can be made only by a small number of 7888 
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On the contrary, the new mode of construction 
presents such simplicity that any workman can 
thereby make a model of a screw. It is as follows: 
In a cylinder of a diameter equal to that of the 
boss of the screw, I make a helicoidal groove, an 
operation that the gear lathe performs with perfect 
regularity. I afterwards take a series of metallic 
rods, of a diameter equal to the width of the groove, 
and insert one of their extremities in the latter at 
right angles with the axis of the cylinder, pressing, 
as I do so, one closely against the other, so as to 
secure a contact. We thus, with the greatest ease, 
form a helicoid of determinate pitch. It only 
remains to connect the outer extremities of the 
rods by means of a strip of thin metal, to which 
they are then soldered in order to fix their position, 
and to likewise solder together the lower ex- 
tremities, and finally to fill in the spaces between 
the rods with an easily fusible metal. In this way 
I obtain two surfaces, with which the rods are 
flush, and which sensibly coalesce with the 
geometric helicoid, having exactly the pitch that was 
chosen. Moreover, I can form the geometric 
helicoidal surface perfectly by making one of the 
angles of the tool coincide with the tracing of such 
surface on the cylinder. If it be desired, curved 
blades may be cut out on the surface thus formed, 
and the face that is not designed to act can be 
strengthened by means of some plastic material. 
In this way, there may be easily obtained, at slight 
expense, 2 mould, by means of which perfectly 
regular screws of definite pitch may be cast. 

As the mould is of a non-distortable substance, 
deprived of core, it will remain as a standard for 
verifying either the products of casting or such 
screws a8 have got out of true by use. The screw 
with variable pitch, which is so complicated and so 
diffieult to make, can be formed with the same ease. 
This method of manufacture may likewise render 
services in teaching, by permitting of rendering 
the generation of the helicoid tangible, this being 
a surface whose form and properties are under- 
stood with difficulty through diagrams and draw- 
ings. 


BUILT-UP FILES. 


S some questions were asked in the last volume 

` as to built-up files (see pP. 397, 488 
Vol, XLIV.), we give:the following description of 
the so-called new file, which may be superior in 
working life to the ordinary cut file—on which 
oint, however, the test of experience has still to 
e applied; but which, at any rate, is suggestive of 
further modifications in the construction of instru- 
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ments for ontting both wood and metal. The 
built-up file is composed of a number of plates of 
steel held together by a.nut and screw, which can 
be sharpened on a grindstone, as required. Fig. 1 
shows a longitudinal, and Fig. 2 a transverse sec- 
tion of the file, with two sectional views of a 
late. Fig. 3 shows the cutting surface of the file, 

he body of the file consists of a number of plates 
or leaves, which are grooved or serrated on one 
side, as in Fig. 2. These leaves have a square hole 
in the centre, and are threaded on a square 
steel bar, alongside of which is inserted a 
thin band of steel for tightening purposes. 
At one end of the bar is a cap fixed by 
rivets, which prevents the leaves slipping off. 
At the opposite or handle end is a steel ferrule, 
kept in place by a screw nut, beyond which is a 
handle working on an internal screw, the whole 
being screwed up tightly on the cap at the lower 
end. It will thus be seen that Figs. 1 to 8 repre- 
sent the file in its working condition. When it 
gets blunt, it is sharpened in the following 
manner :—The handle is first unscrewed and the 
nut loosened, then the cap at the lower end is taken 
off, and finally the thin steel band drawn out. This 
sufficiently loosens the leaves to allow them to 
decline at an angle of 22° to the centre bar. In 
this position the surface to be ground presents a 
smooth face, as shown in Fig. 4, and thus the file 
can be sharpened on a common grindstone by any 
labourer without the trouble and cost of sending 
to a file-cutter. The file is put into an iron 
box or form, as seen in Figs. 4, 6, and 6, and 
this box is fitted with an inside sliding bar, 
which can be screwed up tight to keep the 
leaves in position for grinding, as in Figs. 6 and 6. 

Fig. 7 shows in longitudinal section a file 
having one cutting side only, and Fig. 8 the same 
file in cross section. Here the leaves are not 
placed on a bar, but inserted in aframe. The 
tightening up is effected by the same means as in 
Figs. 4, 5, and 6. To grind this, file the handle 
and nut must be removed, the cap taken off, the 
leaves brought into an inclined position and fixed 
by a steel band, which is inserted between the 
frame and the upper edges of the leaves, as in 
Fig. 9. Figs. 10 and 11 also represent a one-sided 
file, where the leaves are placed at an angle with 
the bottom and side of the frame. Bigs. 12 and 18 
show respectively a transverse and longitudinal 
section of this file. For grinding purposes, the 
leaves need only be turned so that the grooved 
sides are towards the, handle, thus forming a 
smooth surface. Fig. 14 is a eross section 
of a file with a outting face on both 


Fig. 13 


sides. The system of handling is the same 


as in Fig. 7. Fig. 15 is a side view of 
the same. Fig. 16 is a cross section of a file 


similarly constructed to Figs. 1, 2, and 3, but 
which can be used on all four sides by the diagonal 
serrations of leaves. There is, however, this dis- 
advantage—the outting surface deoreases in width 
when the file is ground on all four sides, whereas 
the cutting surfaces of the two-faced files are not 
diminished in breadth. Figs, 17 and 18 are also 
similar in construction to Fig. T, except that the 
leaves are made angular or circular. The straight- 
leaved file is, however, preferable not only for 
working effect, but also for greater facility and 
exactness in grinding. These files are used in the 
same way as an ordinary file, but they are said to 
require much less pressure. 

The advantages claimed are an increase of work- 
ing power, durability, and the facility of re- 
sharpening by grinding, thus avoiding the necessary 
heating for recutting and rehardening. It is 
stated that it never gets clotted, and is more 
easily cleaned than the ordinary file. 
turer of this file at Vienna calculates, says Jron, 
that whereas the ordinary file has to be recut after 
ten days’ use, the Muller file will stand twenty 
days’ use without cee resharpening, and that 
it can ke resharpened twenty-one times, while the 
ordinary file can only be recut six times. Its 
working power would therefore be 420 days, against 
60 days of the ordinary file, until its complete ab- 
sorption. Thus the Muller file should perform the 
work of seven ordinary files, at the cost of only 
twenty-one grindings, as against forty-two re- 
cuttings of the ordinary file. Therefore the latter, 
although at first cheaper than thé former, wouldin 
the end ‘appear to be four times as expensive. 


USEFUL RECIPES FOR PLUMBERS. 


HE Sanitary Plumber gives the following 
T recipes for plumbers and others:— — 

Chloride of zino, so much used in soldering, a 
besides its corrosive qualities, the drawback o 
being unwholesome when used for soldering the 
iron tins employed to can fruit, vegetables, and 
other foods. A soldering mixture has been found 
which is free from these-defects. It is made by 
mixing 1b. of lactic acid with Ib. of glycerine and 
8lb. of water. . 

A wooden tank may be rendered opene of with- 
standing the effect of nitric or sulphuric acids b 
the following methods: — Cover. the inside wit 
paraffin; go over the inside with a sadiron heated 
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to the temperature used in ironing olothes. Melt 
the paraffin under the iron so as to drive it into 
the wood as much as possible, then with a cooler 
iron melt on a coat thick enough to completely 
cover the wood. , 

For brassing small articles: To one quart water 
add half an ounce each of sulphate of copper and 
protochloride of tin. Stir the articles in the solu- 
tion until the desired colour is obtained. Use the 
sulphate of copper alone for a copper colour. 

o clean rust from polished steel, mix 10 parts 
of tin putty, 8 of prepared buck’s horn, and 25 of 
spirits of wine to a paste. Cleanse the article by 
rubbing with this, and finally rub off with blotting- 


paper. . 

1 good cement for celluloid is made from 1 part 
shellao dissolved in 1 part of spirit of camphor, 
and 3 to 4 parts of 90 per cent, alcohol. The cement 
should be applied warm, and the broken parts 
securely held together until the solvent has entirely 
evaporated. 

Tin and tin alloys, after careful cleansing from 
oxide and grease, are handsomely and permanently 
bronzed if brushed over with a solution of one 
part of ae es of copper (bluestone) and one 
part of sulphate of iron (copperas) in 20 parts of 
water. When this has dried, the surface should 
be brushed with a solution of one part of acetate of 
copper (verdigris) in acetic acid. After several 
applications and dryings of the last-named, the 
surface is polished with a soft ‘brush and blood- 
stone powder. The raised portions are then rubbed 
off with soft leather moistened with wax in tur- 
pentine, followed by a rubbing with dry leather. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Gigantic Cotton - mill Engine.—Messrs. 
Douglas and Grant, Dunnikier Foundry, Kirk- 
caldy, have at present in hand a compound Corliss 
engine of a very large description for a cotton mill 
in Bombay. The high-pressure cylinder of this 
large engine is 40in. diameter and the low-pressure 
cylinder 70in., each having a stroke of 6ft. The 
flywheel, which weighs about 110 tons, is 30ft. in 
diameter by 8ft. 6in. wide, grooved for 38 ropes, by 
which the power is to be transmitted to the various 
lines of shafting in the mill. The engine is to run 
ab 60 revolutions per minute, giving a speed of ropes 
of considerably over one mile per minute. The 
crankshaft, made of Whitworth fluid compressed 
steel, is 25in. in diameter in the body and 20 in 
the bearings. The steam pressure is-to be 1001b. per 
square in., and the engines will work easily up to 
2,500 horse-power. 


Tenacity of Spun Glass.— A note on the 
tenacity of spun glass was read at a recent meeting 
of the Physical Society by E. Gibson and R. E. 
Gregory. The authors have experimented on the 
tenacity of glass rods and fibres made from the 
same piece of glass. The fibres varied from 2; to 

mm., and the rods from about 4 to Imm. in 

iameter. They find the tenacity per square cm. 
of rods increases as the diameter decreases as in 


ordinary wires, whereas with fibres this is not 


shown. Experiments were shown illustrating the 
methods of working, and the highest tenacity 
recorded was for a fibre of 0340mm. diameter, 
which gave 466 x 107° per square cm.—a value 
about half as great as that for steel wires. The 
authors refer to Quincke's suggestion that the in- 
creased tenacity of small wires is due to surface 
tension, and may be represented by W = Ad+ 
Ba, where W is the breaking weight and d the 
diameter, but their own results with glass do not 
agree with this formula. As, of course, every one 
is now oarrying about with him a book to enable 
him to convert this jargon of the centimetre- 
gtamme-second system, these figures are, of course, 
easily converted into intelligible facts. 


Railway Lubrication.—The detailed accounts 
of the Manchester, Sheffield, and Lincolnshire 
Company show a result which will surprise many 
of our readers in the fact that the saving effected 
in the locomotive department — the chief one in 
economy—is due, in a great measure, to “oil and 
tallow.” That a saving of nearly £2,000 could be 
effected in this one item alone need not be cause 
for astonishment when we consider the enormous 
consumption of these articles for lubricating and 
illuminating purposes. A contemporary gives the 
annual consumption of oil upon the railways of the 
United Kingdom roughly as follows :—Engineer's 
department, £30,000. Locomotive department, 
running, £225,000; shops, 4 25, 000; carriage light- 
ing, £40,000. Traffic department, £40,000; general 

ces, &c., £10,000. Total estimated cost, £370,000 ; 
or, say, at 6d. per gallon, 14,800,000 gallons a year. 
The average cost per train mile of “ oil, tallow, and 
waste” in the locomotive running expenses is 
267d. per train mile, Oil by itself may be taken 
at about one-fifth of a penny per train mile, which, 
on a fair aggregate mileage, would give. the 
£225,000 above estimated as the cost in this depart- 
ment on all the lines.— Zhe Engineer. 


‘mite outrages in the London railway tunnels 
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as the projectile matter — whether it were the 
air, or the materials of the explosive which 
were driving it from the centre of the explo- 
sion —were going at a velocity greater than 
sound, the effect of their motion was precisely 
the same sort of thing as they saw with a fall- 
ing star. It produced no disturbance in front 
of it, but compressed and immensely heated the 
air immediately in front. So long as it ex- 
ceeded the velocity of sound there could be no- 
thing propagated beyond the limit to which 
the explosion had extended. They had, as it 
were, these gases going against a dead stone 
wall of stationary air, and the consequence was 
that the air was compressed and became self- 
luminous by the instantaneous compression. 
Up tothe point at which the velocity became 
that of sound there would be an exceedingly 
intense impulsive pressure, and there was great 
danger of very considerable damage.” 


At the meeting of the Anthropological Insti- 
tute last week, Prof. Ferrier read a paper on 
the Functional Topography of the Brain,” in 
which he discussed the question how far re- 
cent investigations could be brought into 
relation with craniological and anthropological 
researches with a view to establish the founda- 
tions of a scientific phrenology. He sketched 
the functional topography of the brain so far 
As it had been settled, and pointed out that the 
psychological aspects of brain functions were 
still far from being made out; although that 
correlation must be established and proved be- 
fore a practical psychology, in any degree 
serviceable to the physician or the anthropo- 
logist, could be regarded as possible. On the 
question as to how far it was possible from an 
anatomical examination of the brain to form 
an estimate of the forces and capacities of the 
individual, he pointed out many great difficul- 
ties which had to be encountered. Not merely 
the size of parts had to be taken into account, 
but the relation of different regions to each 
other, actually of metastasis, structural differ- 
ences, as well as other functions, Ceteris 
paribus, greater anatomical development might 
be considered as an index of greater functional 
capacity. He thought the attempt to deter- 
mine the differences in functional capacity 
from the examination of the head involved all 
the difficulties connected with the examination 
of the brain. He indicated the cranial relations 
of the prinsipal convolutions, but expressed 
his belief that in the present state of our know- 
ledge the data of a scientific phrenology were 
still very deficient. There was reason to believe, 
however, that if the subject were taken up 
from different points of view by anatomists, 
physiologists, psychologists, and anthropolo- 
gists, great progress might be made. 


At a meeting of the Royal Society, Profs. 
Horsley and Schäfer communicated the results 
of a series of experiments upon the functions 
of the cerebral cortex. Prof. Horsley con- 
cluded his remarks with the statement that 
during the past year he had had occasion to 
operate upon thirteen human patients, in ten 
cases removing portions of the brain, and in 
three, portions of the skull ; that he had used 
the same anzsthetics and antiseptics as he had 
employed in his experiments upon the brains 
of monkeys; and in no case had the patient 
complained of any pain being caused by the 
operation. 


Mr. Herbert C. Saunders, Q.C., member. of 
the Court of the Skinners’ Company, has been 
elected Chairman of the Executive Committee 
of the City and Guilds of London Institute 
and a Vice-President of the Institute, in place 
of Sir F. Bramwell, resigned. 


It is stated that the Great Eastern is at last 
to be employed in the trade for which she was 
constructed, and make voyages to Australia. 
Her paddles are to be removed, and she is to 
be fitted with triple expansion engines. A 
speed of twenty knots is hinted at, and as the 
vessel has fine lines and has accomplished four- 
teen knots with the altogether inadequate 
power supplied by the original engines and 
low-pressure steam, it is not impossible. Still, 
something like 18,000 horse-power will be re- 
quired. 

A large steam tug, the Rescue, intended for 
work on the Hooghly, made a trial trip last 
week on the Mersey. She is 200ft. long, 27ft. 
broad, and 15ft. deep, and is fitted with twin 
screws driven by compound engines. The 


SCIENTIFIC NEWS. 


ROM observations made at Strasburg 
Kiel, Paris, and Berlin, Dr. H. Oppen- 
heim has calculated a revised orbit for comet 
Brooks (B 1887), in which T = 1887, March 
1751161, Berlin M. T.; m — 83 159° 35’ 45°6" ; 
83 279° 58’ 40°2", 2 104° 12° 49°8"; log. q 
0°211960. The ephemeris for Berlin, mid- 
night, on March 6, is R.A. 3h. 41m. 28s., N. 
Dec. 50° 43°5'. 

Dun Echt Circular, No. 139, contains ele- 
ments and ephemeris of Barnard’s 2nd comet 
(D -1887), computed by Prof. Boss, of Hartford, 
Conn., in which T = 1887, April 6°70 G. M. T.; 
ax — $3 68° 57; QR 1838916; ¿126° 2˙; log. 9 
9°8892, The position for G. midnight on 
March 6, is R.A. 3h. 26m. 28s., N. Dec. 32° 48’. 
The comet has, however, rapidly decreased in 
brightness, and the position above given is 
doubtful, 3 


Another minor planet (No. 265) was dis- 
covered by Dr. J. Palisa, of Vienna, on Feb. 26. 
No. 256, discovered by Dr. Palisa on April 3 
last, has been named Walpurga; but he has 
still to name Nos. 262 and 263. : 


Father Denza, of the Moncalieri Observatory, 
near Turin, says that the earthquake in that 
region has had nearly the same extent as 
those of Nov. 28, 1884, and Sept. 5, 1886. In 
length it extended to the east along a line 
leaving the plains of Lombardy at Lomellina, 
and passing by the district of Alessandria to 
the Riviera di Levante, and westward over all 
the Western Alps, proceeding towards Switzer- 
land as far as Geneva and beyond, and to Paris 
and Corsica. Thetelluric movement proceeded 
from the Lepontine Alps on the north to the 
Gulfs of Lyon and Genoa on the south, ex- 
tending, but more feebly, through Tuscany to 
Rome. The greatest intensity of the movement 
was in the Gulf of Genoa along a line extending 
from Savona to Mentone; but as far as Mar- 
seilles buildings were thrown down. The 
movement of the soil, not so violent, but 
equally disastrous, spread over the mountainous 
country which extends from the Altare Pass to 
Millesimo, Mondovi, and the neighbouring 
regions. The shock was severe, but it did no 
considerable damage, in à portion of the 
province of Coni, as also in the provinces of 
Alessandria and Turin, it being very intense on 
Mont Cenis. It was slighter in the plains and 
in the valleys of the province of Novara. 


What in Japan is called a severe earthquake 
was experienced in parts on Jan. 15 last, and is 
recorded as having long period and large 
amplitude. The seismographs in the Imperial 
Observatory at Tokio kept their pointers in 
motion for nearly ten minutes, f 


Reports from Honolulu state that Mauna 
Loa is in active eruption, all the craters in the 
vicinity discharging freely. 

It is proposed to invite the British Associa- 
tion to hold its annual. meeting in 1889 in 
Newcastle- upon -Tyne. The proposition is 
favourably viewed by the Mayor, Sir William 
Armstrong, Sir I. Lowthian Bell, and other 
influential gentlemen ; and in due season a 
formal request will probably be made to the 
Council of the Association. 


Prof. J. R. Seeley has been appointed Rede 
lecturer at Cambridge for. the year. 


At the meeting of the Royal Society of 
Edinburgh last week Prof. Tait read a paper on 
the effeot of pressure on the maximum density 
point of water. By three sets of independent 
experiments it has been proved that the appli- 
cation of pressure heats water, and that the 
change of temperature on the maximum density 
point per ton weight of pressure per square inch 
is about 3°, the low mean 2°7°. Prof. Tait also 
read a note on the effects of explosives, in 
which he referred to the fact that in the dyna- 


persons within a certain range had the drum of 
one ear broken, while the other was unaffected. 
Prof. Tait said: “ The difference between the 
effect of a sudden explosion in the immediate 
neighbourhood of the centre at which the ex- 
plosion took place, and the effects of the same 
at a moderate distance, might be perfectly dif- 
ferent from one another, and if they came to 
examine it from the physical point of view, 
they found it dependent upon this, that as long | 
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vessel is built to a scale far beyond the re- 
quirements of Lloyds, and is fitted with every 
appliance which can be deemed necessary for 

‘salvage and towing work in a hot country. 


The summer meeting of the Institution of 
Mechanical Engineers will this year be held 
in Edinburgh, the members having been in- 

vited to meet in the University Buildings. Sir 

G. Fowler and Mr, B. Baker have sent an 
invitation to the Institution to visit the works 
at the Forth Bridge, and Messrs, Barlow and 
Son have forwarded a similar intimation in 
connection with the new Tay Bridge. The 
meeting commences on Aug. 2. 


The harbour of Trieste is now illuminated 
by forty-five powerful arc lights. The works 
at the Panama Canal are, it is said, being 
carried on by electric light at night, which, it 
is believed, will reduce the time of completion 
to three years, 


In the bulletin of the American Geographi- 
cal Society, Commander H. O. Taylor describes 
the various projects which have been advanced 
for the construction of a canal across Nicaragua, 
and concludes that it is the most favourable 
route for a canal to unite the Atlantio and the 
Pacific. Meantime the United States Senate 
has passed a Bill chartering the Nicaragua 
Canal Company, which is to be under American 
control, and have power to raise a capital of 
20,000,000 sterling. 


A chair of Geodesy has recently been esta- 
blished at the University of Berlin. The Director 
of the Geodetic Institute will hold the pro- 
fessorship in the same way as the Director of 
the Meteorological Institute occupies the chair 
of Meteorology. | 


Applications for space in the Melbourne Cen- 
tennialExhibitionof 1888 should be made before 
the end of August next, Space and motive 
power will be found free. All particulars may 
-be obtained from the Agent-General of Victoria 
in London. The exhibition will be opened on 
August 1, 1888, and will remain open six 
months. 

Prof. Haeckel has left Jena for the coast of 
Asia Minor, where he intends to dredge und 
study the lower forms of animal life in the 
Levant: 

At the meeting of the San Francisco Micro- 
soopical Society on Jan, 12th, Mr. Howard re- 
ported that the sample of supposed diatomaceous 
material from Arizona had proved very refrac- 
tory, and had so far resisted all his efforts to 
separate out the contained organisms, Among 
the objects exhibited was a handsome mount 
by Thomas Clarke, Birmingham, England, of 
the rare and beautiful crustacean Leptodora 
hyalina. Until a few years ago it had not been 
found in Great Britain, and its first discovery 
there created considerable interest. It was 
found swimming among masses of a minute 
alga (Clathrocystis eruginosa). Mr. Brecken- 
feld stated that some three years ago a small 
pond or reservoir in the Presidio contained the 
same alga in such prodigious quantities as to 
give the water the appearance of thick green 
paint. Knowing this to be a habitat of 
Leptodora, he had specially searched for that 
organism, but without success, After some 
months the immense masses of Clathro- 
cystis disappeared, and, strange to say, had 
not again been seen up to the present time. 
At the meeting of Jan. 26th, Dr. Stallard 
gave the report of a committee appointed to 
investigate into the alleged finding of Bacillus 
tuberculocis in milk supplied by the dairies of 
San Francisco. Owing to the amount of work 
and time necessary a complete report could not 


be presented; but while two members of the 


committee could not say they had found un- 
doubted specimens, Dr, Ferrer asserted posi- 
tively that he had found two. The subject is 
one of great importance ; and Dr. Stallard said, 
the other members of the committee concurring, 
that the method of Ehrlich, used in the pre- 
paration of the slides of milk submitted to the 
committee, would have to be modified, as while 
it was perfectly successful when applied to 
slides of sputum, its results were not so satis- 
factory for determining bacilli in milk, owing, 
probably, to the fact that the oily matter in the 
latter interfered with the proper colour reac- 
tion of the contained organisms, There is, it 
appears, ground for suspicion that tubercular 
disease has been disseminated by milk from 
diseased cows, 


LETTERS TO THE EDITOR. 


— — 
[e do not hold ourselves responsible for the opinion of 
our correspondents. The edttor respectfully requests that ali 
communications should be drawn up as briefly as possible.) 

A communications should be addressed to the EDITOR of 
he ENGLISH MEOHAN IC, 332, Strand, W.C. 

All Cheques and Post-ofice Orders to be made payable to 
J. PASSMORE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as weil as the page on 
which i appears. 

“T would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some cular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whenoe 
great inconveniences derive their original.”—Jfontatgne's 

says. 

— . — 


ALPHA URS MAJORIS. 


[26898.]—THE distant comes of a Ursæ Majoris 
appears, as Argelander remarked nearly 20 years 
ago, to form a very probable stellar system with 
Dubhe itself, the Ad remaining practically con- 
stant at — 6’ 48°7", while the changes in Aa are 
nearly re resented by the formula Aa = — 6’ 32:2” 
-++ 0:097” ( — 1836). Argelander assigned an annual 
proper motion of 0'222” in the direotion of 232°5° to 
the small star, while Auwers's value of the proper 
motion of the large one gives Dubhe an annual 
movement of about 0'145” in 240°, or about two- 
thirds of the amount of the proper motion of the 
small star in nearly the same direction. 

Smyth, in 1832, made the first micrometrical 
measures of the angle and distance between these 
two objects with which I am acquainted, his 
measures being 0 = 203°8° (weight 7); r = 380°6" 
(weight 3), 1832˙41; Piazzi's magnitudes, 1'5 and 8, 
being assumed in the “Cycle” determinations. 
Wolff's heliometric results with the instrument at 
Bonn in 1868 give, when reduced to 18550, 
— 5 30:93” and 5 49:28” for the differences of a 
and ô Iam indebted to Mr. George Hunt for the 
following results of one evening's observations in 
1881: 0 = 203°48°, = 38495” : 1881°12 (8-Oin. 
Alvan Clark, power 99). Smyth also obtained the 
following “remarkably coincident results" from 
Piazzi's observations with Ramsden's circle (the 
telescope of which was of 8in. aperture and ö t. 
focus) at Palermo: 0 = 205° O, r = 384:0" : 1800. 

Smytk called both stars yellow; but Webb notes 
the colour of the smaller one as violet in 1850 
with 8y,in., and “lilac” about 15 years later with 
his 5 in. Alvan Clark. I found B very violet with 
ain. achromatic in September, 1872 (the colour 
was perceptible even with a small I}in. telescope) ; 
but thought the colour not so marked in the next 
year, and “certainly not deep violet, whitish with 
perhaps a tinge of blue” on two occasions in 1874 
with the same instrument. In March, 1875, with 
6 in. reflector, I thought that the large star appeared 


yellow, “with a white eye, B being “decidedly | i 


bluish, but not violet,” the colours being the same 
in the 3in. refractor. The altitude of the star was 
about the same during all my observations. 

Dubhe is a suspected variable (No. 356 of Gore's 
Catalogue), and Klein, of Cologne, stated some 
years since that it was variable in colour also, his 
observations being. “confirmed” by Weber 8 
intra-merourial planet fame) at Pekeloh. The 
latter observer considered that the large star 
changed from “white” to “fiery red” with a 
period of a little over a month; but his statéments, 
which excited considerable controversy at the time, 
have failed to obtain general credence. There are 
considerable discrepancies in the assigned magni- 
tudes of the small star also, Lalande giving 73 
mag. in 1794; Piazzi 8 (both catalogues); Taylor 
7 mag. in 1834; the first Radcliffe 7˙2 (1845); the 
D.M. mag. is 6°5, and it was rated at this value in 
his observations with the Bonn circle in 1860; on 
Feb. 24, 1861, Argelander called it 8'0 mag. (a 
proin note being attached to this determination) ; 
the mean of four determinations three years later 
with the same instrument gave 6:9 magnitude. 

Huggins (Proceedings of R.S. XX. p. 891) con- 
sidered, from the observed deviation of the 6 lines 
in its 1 that the large star was approaching 
us in 1872 with a velocity of from 47 to 62 miles a 
second; the Greenwich observations (with the 
“ half-prism ” spectroscope) in 1880 and 1885 give 
avery small approach of about 4 miles a second ; 
but the observations wero only made on one even- 
ing in each year, and the conditions were unfavour- 
ables those made on two nights last year indicate 
a rate of approach of 583 miles a second. Mr. 


Seabroke's one observation in 1885 gave a practi- 


cally negative result, those on three nights last 
year are rather discordant inter se; but the mean 
value shows a rate of approach of about 16 miles a 
second, 

It would appear from Mr. Prootor's remarkable 
charts of the proper motions of the stars deter- 


mined by Messrs, Main and Stone from the com- 
arison of the results obtained by Bradle 
Bessel's), and those determined at Greenwic 
nearly a century later, that Dubhe is moving in a. 
direction and at a rate corresponding with that 
which would appear if it was drifting away from 
the apex of the solar motion in space; but it does 
not seem that he has taken into account the secular 
variation of the proper motions due to the change 
in direction of the meridian produced by the vary- 
ing precessions. E.g., the secular proper motion 
of a Ursæ Maj. is now about 14-5, in 240°; about 
the year 2000 B.C. the place of a Urse Maj. was in 
IVh. 27m. R.A. and + 72° 22 Decl., the secular: 
proper motion being then about 15” in 1817. 
Feb. 28. H. Sadler. 


SATURN’S SATELLITES. 


[26899.]—IN common no doubt with many 
others, I have found much help from the recent. 
publication in your columns of some of the periods: 
of eastern elongation of Saturn’s satellites. May 
I suggest that the publication of each ocourrence, 
whether at night or not, would be a further im- 
provement in enabling an observer to identify the 
satellites in the position they hold at any par- 
ticular observation ? Fredk. Wright. 


SATURN. 


[26900.]—MR. WATSON’S drawing and desorip- 
tion of Saturn in your issue of Feb. 18th (letter 
26834, p. 541) was very interesting; but, perhaps, 
I may be allowed to call attention to a point to 
which he alludes as hardly visible at the time of 
his observation, the planet then being not far from 
opposition, I refer to the shadow of the ball on the 
rings; at the present time it is a most striking 
feature. In a 6}in. Calver reflector, last 1 
with a low power, the rings appeared almost sever 
i ə sharpness of the 


so black and incisive was 
B. Brown. 


shadow thrown upon them. 


AGES OF EARTH, DAYLIGHT AND 
8 


[26901.]—F ULLY two centuries ago, nebule had 
been sufficiently magnified to distinguish vaporous. 
ones from star-clusters, and Halley at once re- 
marked how they showed the possibility of worlds. 
having daylight without a sun. Leibnitz was the 
originator, I believe, of the current cosmogenic 
theory, often named after Kant or Laplace, o the 
whole solar system being evolved from the cooling. 
of rotating vaporous cloud; and this must always, 
if thought out, have implied the smallest planetary 
bodies to be the earliest formed, and the sun the 
latest. The whole nebula being at first equally 
hot, in whatever way it split up, how could the 
smaller fragments san cooling to a solid or en- 
crusted state sooner than the arger ones? To. 
this, moreover, every later discovery about their 
physical states has pointed. This earth, however 
humble, is the largest body that we know to have- 
any part solidified. None larger gives the least 
indication of resembling it in this respect, but 
rather every sign of the contrary, of being still 
wholly fluid. And if our globe seems intelli ble- 
only as being interiorly of compressed molten lava. 
within a solid skin, the sun seems quite as cer- 
tainly a bubble of compressed gaseous metals,. 
within a liquid skin of some of them, The nebu- 
lar cosmogenic theory has gained strength from all 
such facts, and from the ascertained small den- 
sities of the great bodies. Yet it seems that only 
quite recently has Faye begun to insist on the 
great difference of age it would compel us to- 
suppose between the earth and sun. Those geolo- 
gists who may think they cannot compress the 
erust's stratified history into the brief ten million 
years that is all Sir W. Thomson will allow of past. 
sunshine, have really no call to confine it to that. 
period. The earliest formations must have been 
going on long before there was a sun—in the days 
when his matter was yet only a fiery cloud, yield- 
ing doubtless more heat, but far less light, than 
this present day-star. ot only the first strata 
(deposited before there was any land), but the coal 
vegetation, and whole sons of animals, marine or 
even terrestrial, may have thriven in pre-solar 
days. The huge eyes of many fossil animals (com- 
pare, for instance, those of trilobites with their 
nearest modern cousins, woodlice, scorpions, or 
shrimps, or those of the ichthyosauri with „the 
modern crocodile’s) would seem to indicate’adapta- 
tion to a world with less light. As for the Genesis 
story, we must remember it is quite silent as to 
extinct creatures. We must not repeat the un- 
lucky blunder by which Mr. Gladstone got Huxley 
down upon him, as if Genesis had professed to 
relate all divine creations, instead of only the 
“heavens and earth, and the host of them.” 

Man's present “heavens and earth, and the host 
of them,” those creatures of each past «on that 
were to affect us now to-day—those alone are the 
subjects of Genesis. After creating each of them 
4 God saw that it was good"—that is, permanently 
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in each son have created pro tempore 
id d not see to be permanently good (as 
trilobites or ichthyosuri) we have not a word. 
The order is given wherein extant species began, 
but not wherein the olasses or kingdoms whereto 
they belong began. No species (whatever Huxley 


may say) ar be proved younger than man. Most 


of the pulation” is much older; but is 


younger than the vast majority of extant “ air- 


population "—the insects. ain, the whole of ex- 
tant air-breathers are believed younger than the 


- extant “sea-population,” or most thereof. And all 


extant animate nature is far younger than the 
vegetables that are our coal; some of whidh may 


have extant descendants, and, at any rate, all still 
Serve us. 


on 
God saw to be permanently good. 
From one on, the second, this phrase, He saw 


that it was good,“ is absent. Why? Because the 
only act recorded therein is commanding an ex- 


panse” to divide fluids from fluids. A mere ex- 


panse, or separation of things already created, was 
nota creature, and so we do not read “ He saw the 
sky that it was good.” Nor is this said of any 


| ereatures of that Won, which, for aught that appears, 
may have been as innumerable as extant ones. 
hat “ Garrison Gunner” says 


| mentioned, The two creatures of “the beginning” 
were sky-stuff and earth-stuff, and even if there 
Were no sky-stuff, but space were truly vacuous, we 

must remember it would still be a creature. The 


vulgar notion of it as self-existent is quite false. Lf 


| space has no Creator, who makes its dimensions to 
| be neither more nor jess than three ? 

Now, What but gravitation can be the next 
thing mentioned? Verses 2 and 3 may be ren- 
‘dered: “ When the earth-stuff was: shapeless and 
gas, and darkness was on the face of the abyss, 
then a breath from God stirred the face of the 
fluids, and God said, ‘ Let there be light, and there 
was ‘light. Though Kant and Laplace held that 
the present system could be evolved from a mere 
rotating nebula, they gave no reason for its rota- 

tion. But this an American, named Jacob Ennis 
has done, I think, in a book called “Origin of 
the Stars.” He maintains that an utterly shapeless 
nebula—that of Orion's sword, for instance—must, 
if gravitating, not only fall together in time into 
as regular a spheroid, lens, or watch-like figure as 
any of the nebule present, but must, in so doing, 


be made to rotate, first, its outer or superficial, 


parts, and ultimately its whole mass, with increas- 
ing velocity. The prominences must flow down to 
fill the hollows, and (unless the original figure 
were some perfectly regular one) the various cur- 
rents thus flowing will not balance each other's 
reactions, but make the whole rotate like a Barker's 
mill, or a bit of camphor emitting currents of itself 
‘on water, Thus gravitation alone seems competent 


‘80 to stir the most shapeless fluid mass as to make 


it acceleratingly rotate, and assume such forms as 
those delineated in Lord Rosse’s telescope, which 
nobody can doubt to be rotating, even if centuries 
were to detect no perceptible turn. In those spirals 
We seem to see the stage described in the original 

one day of Genesis. A “breath from God” 
{namely, gravitation) stirs the face of the fluids 
and He has said, Let there be light.“ Like 
Newton and “Garrison Gunner,” I would regard 
gravitation as the first and continual unvarying 

Ivine action—a “breath” (or silent utterance) 
of God continually. 

The Andromeda Nebula, from the great angle it 
subtends, can hardly be doubted to be the nearest 
One; and why not nearer also than most of the 
stars, or even than any? Now, the sudden light 
that reached us therefrom the year before last, not 
in the brightest nebulosity, but necessarily going 
in some orbit round it, was just as the birth of a 
planet should appear if the Creator were to say, 

Let the fluids under the sky be gathered into one 
place, and let solid matter appear.” As its lava 
must become inorusted and dark, so in half a year 
its light gradually declined to invisibility. Surely, 
the new -earth whose birth was thus witnessed 
May some day, by our remote posterity, be seen 
again, when the main central nebulous mass now 

' Muling its motion shall have become a permanent 
sun, yielding it such daylight as ours, It would 
‘Beem as yet to be in such pre-solar days as Genesis 
Mentions. 

About the fall of a fresh sea on our globe about 

0 centuries ago, I hope to satisfy F. R. A. S. 
Next week, : 


March 1. E. L. G. 


HINTS FOR MICROSOOPISTS, 
[26902.]—A MONG the numerous readers of the 


INGLISH MECHANIC there are, no doubt, many: 
Workers: with the microscope, "and also any 
eginners,, Would it not be a good idea if the 


** 
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Whether any animal kingdom was con- 
temporary with, or preceded them, the record is, 
5 Certainly there was none that 


hat p. 564) of 
gravitation seems perfectly sound, and I cannot but 
regard this force as one of the first four things 


ſoondenser can, at the same time, be brought quite 


know the lens (Zeiss's jin. water-immersion) he 
mentions as the highest power in his possession, 


| immersion to develop the structure properly, and 
perhaps also reguires to be made with the new 


peopical readers of “ Oars " the, results of my 


* — 42 —œ 


Dr. Carpenter, in his work on the microscope, 
gives in a separate plate the two sides of A. Japo- 
nicus, the arc side with the spider-weblike mark- 
ings from which it takes its name, and the other 
as a supporting structure with a resemblance to a 
circular Gothic window. The representation is a 
very fine one, with this difference, that it is shown 
open; but, in reality, the circular Gothic window 
is glazed, or, in other words, the whole disc on that 
side is closed in with a perfectly structureless 
membrane. I stumbled on the fact in this way: 
I have a slide of A. hrenbergii in which the discs 
are mounted: with o pio sides up, and was 
puzzled at not being ab e to see some fine markings 
on some that were perfectly clear on the others, 
and then found that these discs were wanted with 
the Gothic window side upwards, and the whole 
structure underneath had the appearance as if 
looked at through common sheet glass. It was 
impossible, however, to see this membrane on all 
the specimens except one, but on that one there 
were a few granules imbedded in the surface, and 
I was then aware of its character. On the other 
side are the large angular perforations Mr. Morland 
speaks about; but that also has a membrane closing 
in the whole disc, but, unlike the inner, has distinct 
markings which may be either perforations or 
raised dots, according tothe theory of the observer. 
The large perforations diminish in size from the 
centre to the circumference, but inside, even the 
smallest are never less than four minute red dots, 
and inside the largest five or six. 

That this must be a membrane seems to me to 
be certain, as it is impossible that a dot or hole oan. 
stand ona hole, and the appearance is too real to 
be due to an optical illusion. 7 

Of course all this may be no new discovery ; but 
I have seen nothing since the date of Mr. Morland’s 
paper, either in the Journal of the Quekett Olub 
or of the Royal Microscopical Society, that points 
to its being known. T. F. 8. 


EARTHQUAKES AND EPIDEMICS. 


_ [26904.]—F Rom long experience I am inclined 
to believe that seismic disturbances efercise a 
beneficial influence on human health, It is 
rational to suppose that a terrestrial upheaval of 
concentrated gases generated in our upper strata of 
animal and vegetable deposits, such as beds of 
marshes, cemeteries, town drainage, &c., &c., must 
result in an atmospheric poison, besides the pollu- 
tion of water supply in wells, springs, and even in 
rivers. I will not fill my paper with, recorded 
instances; I will merely mention Spain and Italy 
as cholera-stricken in due course, and that Sout 
Africa, just outside Milne's earthquake map of the 
world, is free from both calamities. Is it not 
possible that the continuous currents of electricity, 
passing through the great subterranean laboratory, 
are vitalising latent germs, and transforming 
inorganic compounds? How of the seismic effects . 
on ozone and antozone? Observation has long ago 
proved that the air of Cape Colony contains A 1 of 
ozone, | 

Astro-meteorology has had another triumph. 
Falb and Delauney predicted the late ape 3 
shock to the very hour. The annular eclipse of the 
sun with the two greater planets, Jupiter and 
Saturn, in particular position to the earth and 
moon were the exciting causes! I recommend 
Milne’s “ Earthquakes ” ; he made this branch of 
science his special study in Japan, as Humboldt 
did in South America. I think this. is one of the 
so-called earthquake years predicted by the two 
foreign savants. There are to be others between 
this time and the end of the present pent 

08. 


former would publish here some of the best 
“ dodges” they have picked up in the course of 
their practice, for the benefit of their fellow- 
workers as well as of beginners? 

It is to this end that Toffer the following hints 
for examining, from both sides and with high 
pore series of preparations of the organs of 

ants. 

It is often necessary to view sections, &., from 
both sides; but if the preparations are mounted 
on the ordinary glass slips, the thickness of the 
slips prevents us from using the higher powers on 
that side. To obviate this great inconvenience, I 
have devised the following method: 

Take twothin strips of vulcanite, wood, brass, 
or cardboard, 3in. by 1}in. From the centre of one 
out out a square łļin. side, and from the centre of 
the other strip another square slightly larger than 
Zin. side. Now glue or cement the two strips 
together, and you will have an aperture ĝin. 
square, with a ledge about ſtin. wide all round. On 
this ledge the preparations are made to rest. 

The specimens to be examined are mounted 
between two thin Zin. square cover glasses, in 
water, glycerine, balsam, &c., and they may be 
readily examined by putting them under the 
microscope (either side of the preparation turned 
upwards) in the frame or carrier above described. 
The frame is used in about the same way as the 
carrier for magic-lantern slides. 

When the microscope is placed horizontally for 
drawing with the camera lucida, or for photomicro- 
graphy, the slide (for we may well so designate our 
two square glasses holding an object) must be held 
in position by two thin indiarubber bands. 

The preparations may also be permanently 
mounted in the square covers. If glycerine be 
used, put in the section with enough glycerine to 
completely surround it, and then fill up the re- 
maining space with glycerine jelly just rendered 
liquid, but as cool as possible; when this has set, 
the edges of the covers may be sealed with cement. 
In the case of balsam or glycerine jelly mounts, it 
is only necessary to use enough fluid to fill the 
‘space between the glasses, and no more. For oils 
or liquids any of the ordinary cells may be used, 
and if the remaining space be completely filled 
with cement, the preparations will be very safe 
and permanent. The edge of the slide should in 
every case be coated with one or more layers of 
good cement —say, Ward's “Brown Cement. The 
slides will be much safer and more handy if 
mounted on small square frames of cardboard, all 
made to fit into a same carrier. 

' È series of preparations mounted in this way 
can be readily examined from either side, and the 


close to the object. The slides can be stored away 
in a very small space, are easily packed for the 
post, and both the postage and the preparations 
themselves come out much cheaper than when 
glass slips, round covers, and a turn-table must be 
used. A number written on the slide, or its card 
mount, will serve to identify the preparation if 
registered on a list with full particulars. Although 
I have used this method of mounting only for 
botanical preparations, it applies equally well to 
any microscopical specimens, and is particularly 
useful when one has to prepare, for close examina- 
tion, a long series of sections of any organ. | 

1 hope these hints will induce other microscopists 
to give us some further practical suggestions 
which, I think, would be heartily welcomed by 
the microscopical readers of “ Ours.” 

l J. Guardia, F. R. M. S. 


THE STRUCTURE OF 
ARACHNOIDISOCUS BHRENBERGII. 


[26903.]—I HAVE latay been observing this 
diatom, with the object of elucidating some new 
structure; and wishing to read up the latest teach- 
ings on the subject, I have turned to a paper read 
on May 28th, 1886, before the Quekett Club, by 
Mr. Henry Morland, on “ Diatom Structure,” and 
in which, amongst others, he touches at some 
lengu on this particular diatom. 

e speaks of the valve as being composed 
“firstly, of an outer layer with large, slightly 
angular perforations, radiating from centre to 
circumference, and that this layer is strengthened 
by interior plates radiating from a central ring.” 
As a matter of fact, there are two central rings 
and two sets of plates radiating from them; other- 
wise his description is correct, only it does not go 
far enough, and this from no fault of Mr. Morland, 
but simply beoause his glass will not carry him 
any further, but gave him as ultimate structure 
what is in reality only secondary structure. I 


HORIZONTAL WINDMILLS. 


[26905.—MAY I ask the Happy Family of 
Horizontallers ”’ (see p. 566 and 567) what do they 
hope to gain by the use of any of these arrange- 
ments for mechanically “feathering” the sails. Is 
it not perfectly plain to be seen that any such addi- 
tions, if made strong enough to stand the year 
round, would absorb all, or nearly all, of the avail- 
able power in turning the machine itself? I oon. 
clude that the idea of a horizontal windmill 
originated in the endeavour to avoid the necessity: 
which exists in the vertical of providing means 
for making it face all points of the compass.. 
Therefore if any gear is to be applied to move the 
sails, or to turn an eccentrio, &., in order to suit 
winds from various quarters, the only advantage’ 
obtainable from this form is lost. I repeat, take’ 
one sail and one sail on a vertical, and I maintain 
that it is contrary to mechanical principles that 
any form of horizontal could kee itself satisfac- 
torily revolving with only one sail, and, of course 
whatever number be added is so much additional 
gain for the vertical.—To “ B. and G. There is no- 
similarity between the action of a horizontal wind- 
mill and a paddle-wheel; the latter does not act as: 
you seem to suppose. ‘Were a paddle steamer held 
fast by the stern, and her engines started; she 
would neither go ahead, nor would the engines 
stop; and were she alongside of the sorew, supposed? 
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to be unable to go ahead, most assuredly would she 
drift astern, because a screw has much more “hold 
of the water; and were both vessels of the same 
H.P., and connected stern to stern, the screw would 
drag the paddle backwards with the greatest ease, 
in spite of any amount of splashing. 

A., Liverpool. 


HORIZONTAL WINDMILLS, 


[26906.]—IN your impression of the 18th inst. 
(p. 543, 26845) „A., Liverpool,” defends his pre- 
vious statement that a horizontal windmill would 
require as powerful support as a vertical of the 
same power, which may be true; but as he had 
already laid it down that the power of the vertical 


mill was infinitely superior to that of the hori- 


zontal, equal power was not so much the question 
asa cheap, useful power, for many minor pur- 
poses, which modern science is now on the look- 
out to secure. 

Consider the great expense and the exclusive 
space and situation required for the vertical mill 
of full power; £500 would be a small sum to lay 
out on it, whereas £50 would be a large amount to 
gpend setting a horizontal wind motor to work, 
and any open space will do for it, or in the centre 
of a town provided you go just above the imme- 
diately surrounding buildings. It is not fair, 
therefore, to condemn it, because it cannot effect 
for £50 what another method requires £500 to ac- 
complish. 

Referring to the letter J. Q. D.” (26896, p. 
566-7), he tells that Smeaton (a great authority, by 
the bye) experimented exhaustively on horizontal 
windmills in 1759, and “unconditionally condemned 
them.” There is no evidence of his having done 
so exhaustively. This is a figure of speech by which 
a man is apt to excuse himself for abandoning a 
panon in which he has not yet been successful. 

t is a mistake to suppose that an oblique sail is 
more powerful than one square to the wind. 'Tis 
true that a ship sails faster with the wind over 
her quarter than dead before it ; but that is because 
all her sails “draw,” whereas with the wind right 
aft the head sails are becalmed by those abaft. 
When hauled upon a wind she will not sail so fast, 
though every gan may be at full stretch, and she is 
not running awa om the wind, as when her 
yards are squared before it. Suppose, for instance, 
the horizontal mill and the vertical were suddenly 
stopped ina strong wind, which sail, the one standing 
square tothe wind, or that lying obliquely to it, 
would have to bear the greater strain 7 But the 
vertical would have to bear the strain at every 
point: the horizontal chiefly on that part of its 
sail power which was squared to the wind at the 
moment. : 

As to “ B. and G.” (79900); who are going to set 
up a horizontal wind motor, which they have 
begun, and hope to finish in about a month, we 
may expect rather a complicated affair from the 
long time it requires to prepare it. They are 
rather wide of the truth, too, in their observation 
about paddle-wheels and sorew-propellers. Are 
they aware that the mighty steamers which cross 
the Atlantio in six or seven days, through all 
. weathers, are driven by screws ? 

London, Feb. 28. Q. E. D. 


26907.]J—IN the sketch of my horizontal wind- 
mill (Fig. 4, p. 666), the arrows ought to be from 
the right of the figure, not as represented, by error 
of the engraver, from the base. i 
W. I. S. Barber Starkey.. 


SPILL MACHINES. 


[26908.|—SPILLS are of two distinct kinds of 
wood or rolled paper. Deal, cedar, and soft white 
woods are usually employed in the make of the 
first-named. Pine plank, gin. thick, without 
knots, I use in quantity for lighting my workshop 
fires and my pipes. Cedar for drawing-room con- 
sumption, as it yields so fragrant a smoke. The 
white woods, when worked into spills, are dipped 
in Judson's dyes, and are made up into pretty 
bundles as gifts to charity bazaars; they are in 
great demand. The machine for outting spills 
closely resembles a rabbet plane. It requires 
great practice and lightness of touch, or will fail 
in work of uniform appearance, I think my plane 
came from Sheffield. After trying in London and 
other likely places in vain, I met with this one in 
the workshop of a country joiner, who could not 
use it, and had come into possession of the teol by 
chance. 

A wooden stock, a short cast-iron bed, and a 
plane iron form its component parts ; a drawing of 
the whole put together would be unintelligible. I 
therefore, only send a sketch of the last-named 
piece which cannot be. kept too sharp, In the 
hands of an expert the shavings fall off in closely 
curved taper spirals—all alike. 

Enough of the wooden article. Now for the 
paper affair. I collect all the gay-coloured cir- 
oculars, advertisements, catalogue pages, and white 
wastepaper, too. I fold and out the supply into 


SPINDLE FOR PAPER SPILLS 
TAPER TO FINCH AT HANDLE 


IRON BINS TO HANOLE 


MARCH 4, 1887. 


r A PAPER SPILL 


SLIP OF PAPER 


CUTTING IRON OF SPILL PLANE 


strips of 9in. by 2in. I made the spindle in the 


lathe from a piece of stair rod, cutting a screw at 
the thick end, where it enters the hard wood handle. 
“Practice makes perfect.” A blind man could 
make a living by it, as it is all a matter of 
“fingers.” Being hollow, these spills when lighted 
burn finely, as the least pressure blows out a flame 
like a tiny gas jet. I have sketched the tool and 
mode of use. The sh end of spindle is put 
across three-parts of the corner at the dotted line ; 
the paper is then folded tightly over the iron, 
slowly and securely wrapping in that folded piece, 
each successive turn of the spindle over-wrapping 
the edge of paper. Loosen back a little as you go 
on by pulling handle, and so on until you get to 
the end of paper B. Secure tight with left thumb 
and finger, while right thumb and finger twist the 
thin empty end at the point; then with same 
hand draw out the spindle firmly, keeping a firm 
grip on the last fold with left hand. As soon as 
the spindle is extracted, compress and fold about 
one inch of the thick end. 

Note.—The plank for cutting wooden spills must 
be of the exact thickness to fit the groove in the 
cast-iron bed; said plank is secured edgeways in 
the clamp of joiner's bench—}in, plank is ay size. 

os. 


HYGROMETER. 


[26909.]—WILL some reader kindly give me 
some information as to the manner of using a wet 
and dry bulb thermometer in the matter of fore- 
casting rain, &o.? In the early mornings, before I 
leave home for town, the air is often saturated 
with moisture, even though the day be fine after- 
wards. How are such readings of value? or should 
they be taken at mid-day? Any information 
béaring upon this subject, which I cannot find in 
print anywhere, will greatly oblige. 

Al Fard. 


THE LUMINIFEROUS ETHER. 


26910.J—I WAS very much pleased with 
“Sigma’s” letter. Matter itself may have no 
weight; but the weight may be a measure of force 
charged upon it. I think that the ether may be 
matter itself in an invisible state—in faot, it must 
be matter of some kind, for without matter there 
can be no force. Gravity must be caused by pres- 
sure of some kind pressing everything down to the 
earth, There is no such thing as attraction when 
bodies move towards each other; it is because 
there is less pressure between them than on the 
outside, so they are pressed together, not drawn. 
As regards there being no electric action in space— 
will not a magnet act on another magnet under an 
air-pump receiver, as well asin air? Air is mostly 
manifested by its action on surrounding objects. 
Are comets acted upon by electricity in space? It 
is strange that they should move towards the sun, 
and then move away from it again. Hidden 
thoughts must be my excuse for asking two ques- 
tions—namely, Does the gyroscope turn the same 
way under an air-pump receiver as in air? Do all 
bodies the same size as the sun shine by their own 
light? I have often thought it strange that elec- 
tricity should cause the light it does by making the 
carbon red or white hot without the presence of 
oxygen. I hope to see more on this subject. 

B. R. Mills. 


IMPERISHABLE PASTE. 


26911.J—I HAVE always found the 5 
“ Perpetual Pasta" very susceptible to damage by 
oo Whenever I opened a jar in a few days a 
thick, leathery fungus began to grow on the surface 
of the paste, which consumed and discoloured the 
contents. I obtained the manufacturing recipe, 
made a lot of paste, and the result was the same. 
The alum powder, resin, and cloves were not 


‘lasting preservatives, so I tried some experiments 


* 


which have ended in producing a good tenacious 
product of antiseptic quality; moreover, so adhe- 
sive that when I tested its power by continually 
sponging with hot water some newspaper scraps 
fastened on printing paper, I could only get tbem 
off in shreds. Here is my recipe: Take a common. 
teacupful of the best white flour, stir in a new 

lazed saucepan with rain water until quite 

issolved ; not a lamp must remain; it must look 
like cream. On a trivet, with half the saucepan on 
the fire, keep stiring with a glass rod (to prevent 
burning, which would spoil the colour and tenacity 
alike). When about as thick as a custard, remove 
from the fire, let it stand till it begins to coagulate, 
add by drops a dessert-spoonful of chloralum (6d. 
the balf-pint at any chemist's), whisk the paste 
well with glass rod, then, while the paste is still 
warm and soft, pour it into a wide-mouthed glass 
jar, finally adding six or eight drops of the purest 
carbolic acid, whisk the mass again with yoar glass. 
rod, and then insert a tight stopper. 

Rice paste is the one in general use throughout 
India and China. The rice is boiled till soft and 
sticky, then crushed into a mors tan paren: mass, 
a pinch of sulphate of copper is added in powder, 
and stirred in. This is a good „ but spoils 
the colour, so I substituted corrosive sublimate. 
This is a very suitable cement for artificial flower 
makers and such like fancy workers, It can only 
be used in a freshly-made state. Eos. 


ROAD REFORM. 


[26912.]J—“ NORFOLK ” (letter 26852) in making 
an estimate, must not forget the provision o 
proper access to the fields that would practically be 
cut off if the roads were levelled. This, though 
apparently a small matter, would be an expensive 
one, as fields adjoining hilltops, as well as valleys, 
would be affected, and I suppose he would also 
grant that the cost of removing hills would vary 
with the kind of rock to be excavated. I do not 
know what may be done if he had an Imperial 
prerogative; but personally I believe that other 
things done by Imperial prerogative are far from 
being cheap. A hill 60ft. high would only bea 
baby compared with several in the neighbourhood 
from which I write, and 30ft. taken from the top. 
would not raise the bottom 30ft. even with the- 
addition of a substantial bridge, which would ir 
many cases be necessary. T. R. Glanfield. 


BURNT AIR. 
[26918.]-—“ J. Q. D.” advances the theory that. 


what is known as “ burnt air“ from iron stoves is 


due to hydrogen being produced by the reduction 
of the aqueous vapour in the air by the heated 
metallic iron ; and is, further, very indignant with 
4 A. P. S.“ for venturing to call his ideas in 
question. 

If “ J. Q. D.“ were a little better acquainted with 
the theory of chemistry, he would know that the 


reduction of aqueous vapour by metallic iron is. . 


impossible ih the presence of an excess of atmo- 
spheric air. F.C. S. 


L. AND N. W. R. COMPOUND 
LOCOMOTIVES. 


[26914.J—So far as the hauling of heavy loads. 
goer, (Viens engines seem now to be doing very good 
work; but they do not appear as yet capable of 
attaining the highest speeds—at least that is my 
experience. On Sunday, Jan. 80, I travelled from 
Northampton by the 8.5 express, booked to run 
60} miles to Willesden in 70 minutes. This is 
nearly 52 miles an hour; but, as is well known, 
with the exception of the first six miles to Roade 
a 1 in 200 rising), and the six miles preceding 

ring (about 1 in 380 rising), the road is extremely 
easy. The train consisted of 8 coaches, and was: 
drawn by “City of Edinbro’,” a large compound, 
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‘The weather was favourable, and the road clear. 


- The time made was as below :— 


Thus it will be seen the engine lost over three 
minutes with a light load, and solely through de- 
ficient speed. i 

A few days before I travelled from Blisworth to 
Willesden with another large compound, “ City of 


Glasgow.” The load was 11 coaches. We were 
ten minutes late starting, and owing to deficient 
speed took 22 minutes 20 seconds to Bletchley, the 
booked time for the 16 miles being 21 minutes. 


We lost another quarter of a minute from Bletchley | į 


to Willesden, There were no slacks, and the 
weather was favourable, Again, on Dec. 10, 1886, 

I travelled from Northampton to Bletchley with 

_ “Autocrat.” We took 274 minutes for the 19 
miles, instead of 26 minutes. The load was 15 
coaches, and the time was lost in running down 

hill, not in mounting the bank to Roade. 2 

ö It is curious to notice that after running several 
miles down hill, as between Roade and Wolverton, 


not exceed 66 or 57 miles an hour. I have never 
exceeded 62 miles an hour with any compound, 
and then only for short distances. 

I came from W 


of Manchester,” and this included a signal slack 
outside Bletchley. This was very good running; 
but I fancy the compounds running the 1.80 p.m. 
down not infrequently lose time to Northampton, 
though the booked time is-the same as the 6.45. 
Feb. 28. Koa Kappa. 
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DR. STEWART. 


26915.J—SINCE writing my last letter on this | 


subject I have made an exhaustive series of experi- 
ments as to the amount of current in amperes (as 
measured on one of my own instruments) required 


to heat platinum wires of different diameters and | || 


weights to bright redness. I may mention that I- 


cessively ; some being quite soft and very difficult 
to incandesce, others being hard and, generally 


speaking, easier to raise to a bright, cherry-red |. 


heat. T also have found that the very fine wires 
require, comparatively speaking, much. more cur- 


rent to bring them to a red heat than those of 


larger sectional area, For this reason I have in- 


zerted only one very fine wire as an example in 


the following table: 


t 


they were exact. 


the maximum speed at the bottom of the hill will. 


BLROTRTO CAUTERY.—TO “IOTA” AND |. 


have found the platinums of commerce to vary ex- V 


the price, as far as appearance goes; but they are 
still better as to being correct recorders. I have 
had them tested at the Government offices, and 
S. Bottone. 


MATTERS—AMATEURS—GEO- 
METRIC CHUCK. 
[26917.]—IN No. 98, Vol. IV., of the ENGLISH 
MECHANIC, dated Feb. 8, 1867, there is a letter 
from the late Mr. Hartley, in which he says: “I 


LATHE. 


am puzzled to know why Mr. Plant should desig-. 


nate the turning apparatus he is possessed of as 
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Joose wheel called B on page 308, Vol. IV.,“ E. M., 
giving “independent motion to the chuck” ; so it: 
appears. I was 20 years, at least, in advance as to 
the “independent motion.” ` fete 

The old chuck is still in existence, and although 
it has suffered from rough usage, yet it can make ' 
a curve or two, as the inclosed blocks will show, if 
you think them worthy of a place. Critics will, I 
hope, be charitable, as I am 75 and the chuck 42 
years old, so both the worse for wear. 


CU S. 5 — : 
L ATHE MATTERS— THE “EM.” 
: ` LATHE. 


[ 26918.]—“ VULCAN” and I appear to be left 
pretty much to ourselves to make the best we can 
of the E. M.“ lathe. I think some readers may 
have forgotten why it is that we seek for a new 
method of attaching chucks. It may be well to 
remind them that we want to be able to take a 
piece of work off the mandrel and fix it upon 
another chuck and yet still have it run true, that. 
isto say, interpose another chuck between the 
work and the mandrel without disturbing its 
truth. The old screw will do this, but only if 
very carefully treated; but as we wish to contrive 
a plan which our readers can carry out for themselves 
at home, both Vulcan and myself Jean to the cone 
fitting (or to the large flange plan) because it appears 
easier to insure the perfect truth of a simple sur- 
face such as a cone, than that of a complex shape — 
such as an Edmunds nose. ]“ 

The ingenious devices of “Vulcan” interfere. 
with the ring of the oval chuck, so does the large 
flange plan: I think, too, that Vulcan's links 
and dogs are too complex, and would require longer 
to adjust than the old screw-nose. The screw 


'| ferrule plan, illustrated on page 499 of Vol. XL., 


I oa illesden ‘to Northampton one 
night in 70} minutes with the 6.45, drawn by “City 
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Current in 
Ampéres required 
to Red-hot. 


Weight per 
B.W. Gauge. Foot in Gas. 


No. 40 0-883 8-0 
„ 28 15˙0 8-0 
„ 27 “18-5 10° 
| „ 26 22˙8 12-9 
„ 24- 40:0 21-0 
. 1 68-6 80'9 


i ` 


Disregarding the first line of figures, in which 


the current acquired is abnormally high, it would. 
. appear that for a given length of platinum wire 
the current required varies inversely with the 
Weight; and with pure platinum, the average 
current needed to raise to bright rednees the wire 
may be put down as half an ampère for each foot- 
grain. i i 8. Bottone. 
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_ AMMETERS AND VOLTMETERS, — 


. |26916.]—My: thanks are due to Messrs. “ Ohm” 
and Dr. Dunlop Stewart for the patient and careful 
| tests to which they have subjected the above. 

Their results are certainly very instructive and 
concordant, especially as regards the measurement 
of the resistance of the copper strip 1hin. by gin, 
bv Jin, which forms the conductor in all my am- 
meters of this price (58.). -It would greatly add to 
the value of the above results if Messrs. “ Ohm” 
and Dr, Stewart. would compare their own instru- 
ca Say; the resistance: coils, and publish the 


ts. | 
5 1 add that J have lately received a letter 
from Mr. James Murray, of 11, Dalhousie-square, 
Calcutta, Who. is employed by the Indian Govern- 
ment in electrical installations, in which he says 
(speaking of my 6s, ammeters): Very good for 
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‘Plant's Geometric Chuck,’ when he knows he 
neither designed nor constructed the chuck: Mr. 
Plant knows well that the chuck he bought of me,” 
&c. Then follows a letter from Mr. Plant, in 
which he says: All I claim is an entirely new 
method of putting the chuok in motion,” 2. 
Now, I headed my letter Amateurs.“ Well, 
there are amateurs and amateurs. Some oan get 
tools made by professional makers, and others are so 
impecunious.as to be obliged to make their own. 
Now, I am one of the latter ; and in 1846, 21 years 


before the letters above refer red to, I invented the; winter to proceed with-the patterns, 


70lb. or 801b. 3 


avoids all these objections; and I begin to go back 
to this plan, except that there must be a V-thread - 
instead of the square one shown. ‘ 
As to the sketch of the lower part of the 
“E, M.” lathe, published a fortnight ago, I forgot 
to explain the use of the flywheel shown to the 
right of the lathe, This is intended to be taken 
off and put on as. required, and to it would be fixed 


| the balance weight: the idea being, that when usin 


the lathe for light work, or when swinging the wheel 


CVZrONU, 


BASE C8 me 


f „ 


half round and back, as with the traversing mandrel, 


one would require a light wheel of about 50lb. 


„| weight, unbalanced; whilst for ordinary metal- 


refer a balanced wheel of, say, 
ere, then, comes in the second 
flywheel, which I propose to make of about 80lb. - 
weight, and give it a counterweight to bring up 
the treadle to starting point. ; 
“Vulcan” has pointed out to me in a private 
letter that the right-hand standard as I sketched 
it shows no provision for allowing the rack and 
pinion to pass. No doubt, this would have become 
evident in making. the drawings; but I am much 
obliged to him for pointing it out, and hope to get 
more hp from him, from “Glatton,” or from 


work one would 


anyone else who will kindly help us. I am anxious 


to provide for accessibility of the parts, and wish 
to arrange so that not only all the slides of the 
rest can be taken out or pulled off by simply un- 
winding their lead sorews, but that the front slide 


itself should go on with equal ease. I think this 


can best be done by adopting for the right-hang 
standard a shape similar to the inclosed sketoh. : 
This is a single foot; it only supports and cannot 
twist the bed, however uneven the floor may be. 
This shape allows the rack and pinion to pass, also 
the hand-wheel of the vertical slide, and makes it 
‘easy to put in and take out the crank-shaft. It. 
should, however, be remembered that the stay-bar 
at A is quite a strong one, an inch or more in 
diameter. By this arrangement the front slide 
could be racked off to the right without taking off 
anything. I must, however, provide a support for 
the leading screw inside the front slide, as none is- 
shown in the drawing already given. seth ie A 
I intend to. undertake complete working draw- | 
ings of the whole lathe this summer, and next. 
I propose to 
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deposit these with Mr. Milnes, who tells me he can 
supply a set of planed castings for about £12 10s. 
I think I know. of three who want a set, and 
perhaps others will join when the drawings are 
completed, and possibly some of them will under- 
take some of the patterns. F. A. M. 


TO ANALYTICAL OHEMISTS OR 
OTHERS. 


[26919.]—-YEARS ago, the chemist Wach made 
the following curious. experiments: (1) In three 
glasses he placed the following respective propor- 
tions of colourless anhydrous sulphuric acid and 
sulphur—viz.— 

Glass, No.1 — 380, + S = 8,0, 
j » 2 — 480, + 8 = 85012 
75 „ 8 680, + 8 = 8,016 


(2) In three U-shaped tubes we put 40 parts of 
same sulphuric acid and then introduoed 


in U — 8 parts 
„ U — 6 ,, yellow solid sulphur. 
„ U"—4 99 


In both Spona appeared curious phenomena 
which neither the author nor any other chemist o 
the nme could explain. Can modern chemists do it 
now 
Every chemist knows that sulphuric acid is the 
result of the combination of one part of yellow, 
solid, brittle, orystalline, tasteless sulphur, with 
three parts of invisible, gaseous, tasteless oxygen ; 
but how do they explain that a solid combines with 
a gaseous body and forms a liquid? How can 
yellow sulphur become colourless, and invisible 
oxygen become visible? How oan two tasteless 
bodies form a most powerful acid? Where 
does the acid property come from? Now, an 
equal proportion of solid, yellow S being added 
to unequ e of colourless liquid acid, 
one might have thought that either again 
the yellow colour of the sulphur would 
vanish, or the different liquids would be 
coloured in yellow, in proportion with the re- 
„ quantities of each. But such was not 
the case. In both experiments the yellow colour 
of the sulphur entirely vanished, and other colours 
appeared in its stead. What became of the yellow 
from whence came the new colours? The colours 
produced were not the same. How can the same 
substances, varying only in proportions, produce 
different colours. Prone on are not dyes, Can 
these colours be foretold and explained in their con- 
stituent elements? There was no colouring matter 
introduced. What caused the colours? Of course 
they are produced according. to a chemical 
physical law, since the colours in 1, 2, and 3 glasses 
were the same as those in U, U’, and U”, hat is 
that law? The colour produced in No. 1 and U 
was red, that in No. 2 and U’ was green, and that 
in No. 3 and U” was blue. Why was it these three 
colours, rather than orange, indigo, and violet? 
Were the colours produced by the combination of 
the two combined substances, or only by one of 
them in consequence of their arrangement, and in 
the latter case by which one? ae, 

If in U nine or ten parts of S be introduced in- 
stead of eight, the exceeding quantity remains un- 
solved. This liquid does not freeze in the greatest 
cold, exposed to daylight orystals of sulphur form. 
It boils at 88° C., and separates in two layers, the 

‘upper one being yellow-brown, the under one 
brown; then a part of the sulphur separates, and 
the liquid becomes sulphurous acid, containing but 
very little anhydrous acid. 

U’, in varying the mode of introduction of the 
sulphur, different results are obtained. In one the 
liquid is green, in the other it reflects the blue 
light, and transforms the blue in green; exposed 
to daylight, the acid deposits some flakes and turns 
brown. 

In U“ if the quantity of par shee is less, a deter- 
mined quantity is dissolved, a blue liquid is formed, 
and there remains an excess of acid. In six weeks 
in the dark, and in eight hours in the sunlight, 
the blue liquid deposits some flakes of sulphur, 
and becomes yellow brown. If one of the two 
branches of the tube be heated up to + 56° C., and 
the other cooled down to — 10° C., the vapours that 
condense form two layers. The under one is 
brown, the upper one yellow. Are the laws of these 
curious phenomena known? What are they ? 

N Inquisitive. 


IRON SMELTING. 

[26920.]—A FRENCH engineer has invented a 
process for 5 from its ore iron in a state 
0 uriy in a single and continuous operation 
without blast or puddling furnaces, without coal 
or coke, the ore supplying more combustible than 
necessary. The metal can be obtained at will in 
the state of cast or soft iron, or in that of steel, at 
any desired degree of carburation from 2 to 42 P. o., 
according to the use to which it is destined, with- 
out a converter or cementing furnace. The iron 
thus obtai ned costs 27s., and the steel 28s. per ton. 
I extraot the above from a mémoire sent to me by- 


the inventor. Is this method known and practised 


in England? 

Morchain, Somme, France. Oh. Rabache. 
CHEAP AMMETERS AND VOLT- 
ö MET ERS. 

26921. — WE are generally cautioned, when 
speaking of anything cheap, that a good instrument 
is the cheapest in the long run, and that as Mr. 
Preece says about switches, “ They are generally 
cheap and nasty.” Of course, if we want to do 
accurate work, especially if engaged in original 
research, we must put our hand in our pocket, or 
else we are stopped at the commencement of our 
career by not working, as we were told last week, 
with “scientific acouracy—not roughly.” The 
Bottone ammeters and voltmeters are suffering 
freely at the hands of the testers. When I first 
got mine, I compared the voltmeter with a Clark 
cell, set up very carefully by the potentiometer 
method, and found one side of the scale 6 of a volt 
out; the other, or S. W. half, was quite correct on 
the one side, and 25 amp. out on the other, but 
owing to frequent use, on recalibrating I found it 
about 40 per cent. wrong. Its resistance as marked 
is 00034 w., and actual resistance = 004lw. at 
15°C. The resistance was taken by coils graduated 
off standard coils from Sir W. Thomson's laboratory 
in Glasgow University. The current was measured 
by an Aryton and Perry ammeter, freshly cali- 
brated by Dr. Fleming's potentiometer method. 
The great fault is friction. You need to tap the 
table to bring the needle to its proper deflection 
or to zero. Why does Mr. Bottone not double the 
price and quadruple the accuracy, and then we 
would have a fairly accurate and handy set of 
instruments? There is one point, I think, that 
may cause variations in the reading, and that is 
the variable value of H. The horizontal intensity 
is always changing in a Paired and as the 
ammeter depend on this for its deflection, it is 
very likely, to give different readings in different 
parts of the same room. Iota. 


EVOLUTION. 


1 “Study of Sociology,” 10th ed. p. 
445, Mr. Herbert Spencer writes :—“ Evolution 
as 1 understand it, and creation as usually under- 
stood, are mutually exclusive; if there has been 
that special formation and adjustment commonly 
meant by creation, there has not been evolution ; 
if there has been evolution, there has not been 
special creation. Similarly, unchangeable laws, as 
conceived by a man of science, negative the cur- 
rent conception of Divine government, which im- 
paes interferences or special providences,” &o. 

ut in “ Scientific Obstacles to Christian Belief,” 
p. 66, Canon Curteis writes :—“ The hypothesis of 
evolution is nothing else than an attempt to ex- 
plas how the heavens and the earth were created, 

eaving the statement quite untouched that they 

were created.” Perhaps someone who understands 
this subject, and is familiar with the latest de- 
velopment of the evolution theory, will kindly 
explain these quotations. To me they seem con- 
tradictory; but with my limited knowledge of the 
subject, I may be wrong. 

It may be that from an original chaotic nebulous 
mass the solar system has arisen, and that “ an in- 
tegration of matter into worlds has taken place 
through a decline of heat.” Assume, for the sake 
of argument, that this is so. I take it, in such a 
case, Canon Curteis would mean that though the 
theory explains the manner in which the nebulous 
mass became decomposed into a system of worlds, 
it does not explain away the fact that that mass 
was itself created. I understand him to mean tha 
carry back evolution as far as you will, you at 
length come to a point where creation intervenes, 
creation of the matter of which you trace the evo- 
lution. Assuming I am correctly interpreting the 
Rev. Canon’s remarks, what I desire to know is 
whether the statement of Mr. Spencer is or is not 
at variance with this interpretation? If it is, 
what is Mr. Spencer's exact meaning? 

Mr. Spencer says unchangeable laws negative 
the “current conception ” of Divine government. 
Does he mean they negative all conception of 
erg government, or only the present oonoep pn 
of it A 


Repairing Cracks in Stoves.—It is stated 
that cracks in cast-iron stoves may be effectually 
closed up and cemented by the use of a mixture 
composed of wood ashes (piri through a sieve), 
finely powdered clay, and a little common salt. 
These ingredients are worked up with some water, 
and applied to the stove when cold. The cement 
hardens on being heated, and, it is said, will neither 
split nor crack. There ìs now ample evidence that 

e use of oil may be of cunsiderable service in 
lessening the effect of dangerous seas. In one case 
the “ slick ” made by the oil extended 80ft. to wind- 
ward, and the United States Hydrographio Offic 
concludes that the oil is of use when the vessel is 
reaching ahead at the speed of eight or nine knots, 
with a beam wind sea. „ ak . 


Xl at once tends to neutralise the alkali. 


REPLIES TO QUERIES. 


— 2 — 
‘*.* In their answers, Correspondents are respedt- 
fully requested to mention, in each instance, the title 
aad number of the query asked. 


[61002.]—Battery.—To “LUMSIE."—I have 
received your postcard (on which by the way you 


do not state your address), and had not forgotten 


the matter, but was waiting for you to give par- 
tiqulars of the new machinery you were going to 

et—water or steam, as on the power of this will 

epend the dimensions, &c., of the dynamo, and to 
a certain extent that of the secondary battery also, 
As regards this last, the briefest practical direc- 
tions for the construction and forming of these, 
such as would enable an unskilled person to make 
them successfully, would occupy columns of space 
in the E. M.,“ even if I were disposed to publish 
such. The best advice I can give you as to the 
accumulators is to refer you to a paper I compiled 
some little time ago on the construction and forma- 
tion of accumulators from plain lead pipes, and 
which I can furnish you with if you oare to write 
to me, but which has not yet been published. As 
to the dynamo, I will send you particulars for it 
whenever you let me know the maximum indica 
H.P. you will have at your disposal on the pulley 
of your turbine or steam-engine, whichever you 
adopt.—EDwWARD ConrRY. 


[61124.)—Analysis of Lime.—In the titration 
with standard solution of oxalic acid to estimate 
the free CaO in a sample of quicklime, the cause 
of the return of the colour of the phenolphthalein 
which was used as an indicator is owing to “ F. S.” 
not having run in sufficient acid. Try again 


running: in the N oxalic acid solution until, on 


stirring, the pink colour does not return. If the 
difficulty of “ F. S.“ in the use of phenolphthalein 
as an indicator had been in the other direction, it 
could have been better realised, as in titrating an 
acid solution with an alkali the pink colour dis- 
appears almost directly. This is due to the 
presence of carbonic acid in the atmosphere, which 
The sensi- 
tiveness of ph cio lagen n to carbonic acid is about 
the only drawback to its use as an indicator in 
alkalimetry and acidimetry. In titrating an 
alkaline solution with an acid or vice versd, 
Poierridx's orange III. is best, except in the case 
of organe acids. R. Engel and J. Ville have 
found thꝭt sulphindigotio acid and Poierrier's 
soluble blue (C. 4. B.) are both more delicate than 
phenolphthalein or phenacetol ine as indicators for 
use in the 5 determination of caustic 
alkalies in the presence of carbonates. A full 
account is given in the Comptes Rendus des Séances 
de l'Académie dès Sciences (1885) 100, 1074. If 
« F, S.” would like to know more about them, I 
should be glad to comply with his request —-HENRY 
J. HARDY, F.C.S., Sheffield. . 


61131.]—Electriec, Cautery.—In reply to 
“ Iota,” I may mention that the ammeter tested by 
Messrs. Conry and Dunlop Stewart was a very 
rough affair, which I have been using for the last 
two years as a standard whereby to test others. For 
my own convenience, I hive 1 this to x, for 
the first ampère, but do not send out my 58. with this 
sub-division, unless specially ordered, as for ordi- 
nary work, such as -battery and lamp testing, the 
eye oan judge near enough! to 4 or 3 the first 
amptre. Regarding the question of the moment of 
a magnetised needle, has it eve! struck “ Iota” that 
in proportion as a needle losesymagnetism, so the 
earth's pull on it becomes less? Hence the current 
will have also less 0 in noving it, but also 
will affect it proportionately less? This is a most 
interesting question to me, and T trust to other 
students of electro-magnetism.—S: BOTTONE. 


[61131.J—Electric Cautery.I judge, from 
Mr. Stewart's last letter, that he has a reliable 
galvanometer, which he wishes p calibrate in 
ampères. The following informatijyn will enable 
him to do so. The instrament mus be calibrated 
within a few miles of the place wiere it is to be 
used. The values in ampères of thedefleotions of 
a tangent galvanometer can be deternined by cal- 


culation. The formula is—C = or tan. 0; 


where H is the horizontal intensity d the earth’s 
magnetism, K the mean radius of th coil, n the 
number of turns, and 0 the deflectin observed, 
In practice galvanometers are calibratd either by 
comparison with a standard, or by a silwr or copper 
voltameter. The silver voltameter 8 the more 
acourate, but is seldom employed, owin; to the cost 
of the plates and solutions. A 15 per cnt. solution 
of silver nitrate is employed. The coper volta- 
meter is generally used. With care he error is 
less than 1 per cent. The copper plate are placed 
in a saturated solution of pure copper sulphate in 
distilled water. The density of the curent should 
be not far. from 3 ampèra:per ‘square noh of sur- 
face exposed by the receiving. or pates. - The) 
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receiving plated should be carefully washed in dis- 
tilled water, alcohol, and ether, carefully dried and 
weighed in a delicate balance. The difference in 
weight before and after the experiment is taken to 
be the amount of copper deposited. The duration 
for each deposition should not be less than 
15 minutes. The current should, if possible, be 
kept constant during the deposition. 
current is not contant, frequent readings of the 
galvanometer must be taken and the proper 
average calculated. One ampère hour deposits 
4.0268 rm. of silver and 1˙184grm. of copper.—G. 
BoWRON. : 


| oti eating of Platinum Wires, &c. 
zin our last, “Tota.” says, speaking of ammeters, 
. “the moment of the needle is apt to change, and 
this throws the graduation out.” This is, I think, 
an error, as any change in the magnetic moment of 
the needle affects not only the pull tending to de- 
flect it there to the current passing; but also the 
couple due to the earth's magnetism, which tends 
to prevent a deflection—eg., an increase in the 
magnetisation of the needle would ‘cause it to be 
more strongly acted upon by any current; but 
opposing force would also act more strongly just by 
the same amount, so that keeping the ammeter in 
a constant magnetic field, changes due to increased 
or decreased magnetisation cannot alter the value 
of any deflection. Of course, this only refers to 
those controlled by the earth's magnetic force. If 
the ammeter is controlled by gravity or springs, 
then changes in the needle will affect the value of 
any deflection. The results on heating wires by 
current are interesting; but, if I am not in error, 
the current values are much too high. This may 
be the cause by the wire not being pure platinum, 
or by the meter in use reading too high. The latter 
most likely, if “ Iota” used the instruments noticed 
last week, and which I find strongly recommended 
page 457, No. 1,189, I think, before he does any 
rther work with these, which may mislead others, 
he ought to have them checked, and if he will give 
the results in“ Ours” it would be interesting. He 
might test the specific resistance of the platinum 
wire, and, unless it agrees with the value given in 
rague, he may depend there is something wrong 
with it.—OHM., 


[61135.J—To Mr. Bottone (U..) This query 
esoaped- my attention; if not too late I would say: 
Ifthe machine is series-wound, the amount of wire 
on the fields is altogether out of proportion to the 
amount on the armature. Ifthe machine is shunt- 
‘wound, and works as a motor, you will find that on 
driving it with sufficient resistance between the 


terminals it will give ourrent enough to light four, 


or five 20c.p. lamps. A shunt-wound dynamo will 
not work unless a certain resistance exists in the 
outer circuit.—S, BOTTONE. 


(61820.]—Static and Potential.— This query 
was noticed by T. C., Bristol,” on p. 419; but it 
‘appears to me that it has not been sufficiently 
answered, for I think it has some reference to a 
discussion about the possibility of a “ boy lifting 
a ton weight without machMery,” an extraordinary 
statement, which appeared some time back. One 
of our most respected friends answered that there 
- was no difficulty about it, and at once introduced 
the question of elasticity in the cords, which did 
not appear in the.original statement. It seems to 
me that when an elastic cord is stretched and 
attached to a weight that the energy put into that 


cord is to a certain extent potential— i l 
i y 0 the part of my query referring to the Thomson 
‘Honston arc lamp.“ Can anyone say where I will 
find a description or review of it, or would “One 


Speak, a store of it, which can act at some future 
time; but when a simple cord is attached to a 
weight, surely that is static stress, and no matter 
ow many cords are attached the weight will not 
be lifted. There must surely be some potential 
energy stored in the cords.or in the things they are 
attached to, if they oan lift the weight. How is 
this? I do not understand the latter part of 
T, C.'s 8 answer. —A. Y. Z. 


[61402.]—Electrio Bath.—The proper connec- 
tion of an induction coil for an electric bath is the 
-+ pole of the secondary to the spine and the — to 
the extremities of the body—e.g., the + hanging 
in the water and thé — applied to the hands or 
feet above water, or the + applied to thé back of 
the neck above water, while the — is attached to 
the metal of the bath. Care should be taken that 
the current goes in the direction from the spine 
outwards to the limbs, &c., otherwise the applica- 
Cay do more harm than good—HDWARD 

Y. : ` 


[61404.]—Medallions.— I do not think you 
will be able to restore your plaster medallions to 
their original colour. The best plan will be to 
paint them either white, terracotta, or bronze. I 


prefer the bronze for medallions.—A POLLO BEL- 
VEDERE. 


[$1426.]— Charcoal for Small Forge.—Thanks 
to Saml. Ray. It is charcoal from wood that is re- 
quired by—AMATEUR BLACKSMITH. 

i [61430.] — Colouring Statues.— H. X. P.“ 


mix some “flat” colour, composed of 
White-lead, stone ochre, Venetian red, and 


If the. 


driers, mixed with turps. The 
be well ground up, and strained through a 
piece of muslin folded double. The paint 
should be “stippled,” so as not to leave the 
marks of brush. More particulars if necessary.— 
APOLLO BELVEDERE, 


„ Fire-engine.— There is 
no 


much to say in connection with this query, 
except to advise the querist to take off the cover 


of the valve-chest, and watch the motion of the 


valve as the engine is worked round. Then set 
the eccentric so that the valve will open suf- 
ficiently.— H. G. M. i 


„ Apparatus. — Thanks to 
Ohm“ and Mr. Conry, but I don't quite see Mr. 
Conry’s idea about half the cost of full-strength 
solution.” The chemicals once used in a battery 
are of no further use in another set of cells. What 
does Mr. C. mean by “the half-spent solution is 
reconverted into a saturated solution by addition 
of fresh chemicals?” We hear such a lot about 
primary battery lighting; have any details been 
published about an installation worked by them? 
ELECTRICAL STUDENT, No. 2. 


, [61460.] — Stonemason's Shellac.—If this 
means “cement,” take (say) 40lb. of washed river 
band, 4Ib. of litharge, 2lb. of quicklime, and mix 
into a thin paste with linseed oil. If it must be 
really “white,” I suspect that plaster of Paris 
mixed with gum water or white of egg, and applied 
quickly, must be used.—-NUN. DOR. | 


61461.]—Keeping Albumen.—The whites of | 


“ W.s” eggs may be converted into bookbinder's 
glair and preserved by the addition of a little 
vinegar; but if his wine is worth the trouble of 


fining, I would: advise him to use the albumen | 


perfeotly fresh.—NUN. DOR. 
_ [61462.]—Legal—Yes, if the parish orders 


paying, and the querist has a corner house, it is 


one of the advantages of houses in such positions 
that you have to pave not only the front, but the 
side as far as the land extends.—SAML. RAY. 


[61474.]—Silver Oell.—I see “Ohm” quotes 
Jamieson, Iam in Prof. Jamieson's laboratory, 
and I know that on setting up his battery of silver 
cells they are short-cirouited through a low re- 
sistance, about 6 to 10 ohms, for 20 minutes to 
half an hour, and, as the resistance of the battery 
is 43 ohms, the external resistance is a great deal 
lower than the internal. In using my silver cells, 
unless first short-circuited, the indicating needle 
deflects more and more as the cells begin to lower 
in resistance. The horizontal form of cell is very 
handy for testing: purposes, and lasts some time.— 
IOTA. a 


61475.J—Automatic Blowpipe Apparatus. 
—There are several blowpipe arrangements 
answering the conditions set forth by Tal-Cato”; 
but he appears to refer, to some special arrange- 
ment, and must give more details to enable it to 
be recognised. He should look in Fletcher's cata- 
logue and Mr. Davies's work on “Plumbing” for 
all sorts of blowpipe arrangements.—T. P. 

61481.] Newcastle and Carlisle Railway. 
—Should not Rover refer to existing drawings 
of the Comet,” say, Mr. West's interesting sheets ? 
There is an illustration of it in last week’s En- 
gineer.—8. 7. 

[61499.]—Storage.—No one has yet replied to 


o Knows" give a short explanation in the 


columns of the “B. M. 7—OTA. | 
[61518.]—Gas-Engines.To «J. McG. AND 
8. 


There seems considerable diversity of opinion 


on the subject of what the proper heat is for the 
‘cylinders of these. No doubt theoretically the 
, hotter the cylinder the. better, for this would add 


to the ee power of the gaseous mixture 
(though I have a strong idea that the power of the 


gas-engine does not depend even mainly on the 
heat of the mixture); but practical considerations |i 


restrict the heat to a certain limit, beyond which: 


fixed a certain “pproximatelimit beyond which it 
is not economical to drive a large dynamo, no 
matter how strongly made. It is matter of opinion, 
but I consider myself that 60° C. at the dutside is 
plenty hot enough for N cylinders, and 
that the 96° C. advocated by one correspondent is 
far too hot. Crossley Brothers, the makers of the 
“ Otto,” in their printed directions, say: “See that 
the water is properly supplied to the cylinder 
jacket; and again, Never work the engine with- 
out water in the jacket of the oylinder. The 
water vessel must be kept full by a ba np The 
cylinder should not get very much hotter than the 
upper part of water vessel.” And the necessity of 
this is confirmed by letters I have had from more 
than one private correspondent. I think all this is 
strong confirmation of the opinion I expressed that 
the cylinders are best kept cool. It is a very 


pigments should 


il! 

: a z thou 
it is not economy to let the cylinder heat, having (hieß w 
regard to the life of the engine, just as practice has 9 8 . on the ground 
leb article insert chances.“ In my own case, my 
father paid £100 as a premium, and I worked in 
the ‘turtiing, fitting, and crecting shops for. five 


“years, and had no advantage whatever over any of 
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different case from the steam-engine, where the 
inside of the cylinder and the piston are con- 
tinually kept wet by steam, which is in itself a 
lubricant, The interior of a gas-engine cylinder is 
dry save for the lubricant, and this is continually 
exposed to the strong heat of the explosion, which 
at the same time deposits a certain amount of pro- 
1919 of combustion on the sides. EDWARD 
ONRY. 


[61529.]—Mathematical — Measurement of 
Drams.—In reply to “EH. M.,“ I may observe 
that in suggesting 1ft. as the unit of measure I 
did so only because I thought it a convenient unit 
especially in cases where there is a great length of 
rope and the drum is of large size. However, it 
matters not whether the unit be 1ft. or lin.: so 
long as we employ the same unit in the measure- 
ment of each of the quantities /, d, e, h, and t, the 
formule remain the same. Should the unit be lin. 
the formula (1) will give the length / in inches; 
formula (2) the value of e in inches; and formula 
(8) hat of A in inches.— J. R. CAMPBELL, Charing, 

ent, 


[61588.]—Straightening Wire.—If P. J. W.“ 
has a great quantity of wire to draw or straighten, 
I should advise him to buy (what is practically 
called by wireworkers) a drawing machine; but if 
he has only one lot, and wishes to save expense , 
I give him a simple method in annexed plan:— 


rc” ap p db & = a dhb > ew & = 
> 
G 


A, block of hard wood, 18in, by 4 by 3; B, eye of 
wire, driven at bottom of block to fasten it to 
bench ; C, guide, to guide wire from coil; D, coil; 
E, straight wire down centre of block to keep wire 
from cutting block; F, pegs of wire driven in each 
side of straight wire alternately. Straight wire, 
E, to be same gauge as you are going to draw. Put 
a mark on your bench the length you want to cut 
your wires, and draw, taking care you don’t put 
any sharp bends in your wire by letting it off care- 
lessly. wire don't draw straight, open or close 
your pegs with hammer as required. No SIG. 


[61560.]— Engineering. — I must confess to 
having considerable sympathy with “ Disgusted,” 
as I myself was in a somewhat similar position 
when a youth. I presume that J. H.” did not 
pay £150 premium to begin with, or he would pos- 
sibly think differently; he speaks of employers, 
foremen, and journeymen always rendering neces- 
sary aid to those who seek it in the proper way. 
Do they? I don't think so. Some employers 
‘trouble themselves no further when once they have 

iocketed the premium; and there are foremen and 
eading hands who seem to have a dread lest a 


p npil should learn too much. On the other hand, 


am glad to admit that there are employers, 


foremen, and workmen who will give all the 


‘assistance in their power to those willing to learn. 
'I quite agree that some pupils will never be worth 
‘their salt whatever chances may be thrown in 
‘their way; but the fact of a heavy premium being 
taken from their friends gives them a right to have 
'such chances afforded them, even though they may 
make no use of them. Unless employers are pre- 
; pared to afford these chances, they ou 


t to decline 
taking the pupils or their money. hat would be 
t if a mian bought and paid for an article 


For the word 


the workmen’s sons (of which I don’t complain), 
or over non-workmen’s sons paying £20 only, of 
which I do complain.—H. M. 


161574. —The Calculus.—I am much obliged 
to * M. I. C. H.“ for the: explanation in his last 
communication, which has wholly removed the 

i of which I complained. I should be 
glad if he, or some other of your correspondents, 
would recommend me such books on the caloulus 
as he thinks best fitted fora beginner. My object 
in studying this branch of mathematics is to be 
able to read the higher works on physica. Is there 
any book specially devoted to the application of 
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the caloulus to physics? Is there any work con- 
taining those portions only of the calculus neces- 
sary to the physicist? All the books I have been 
able to procure treat the calculus as a branch of 
pure mathematics, and I imagine contain much 
that has no application to physics. It cannot be 
that the student must master the ponderous works 
of De Morgan and Price (the latter consisting of 
four thick octavo volumes) before he can apply 
the calculus to the physical sciences? Life would 
not be long enough for this. Dr. Thomas Young, 
in the original edition of his “ Lectures on Natural 
Philosophy (two volumes, quarto), gave so much 
of mathematics as was necessary for the subjects 
he treated of. But in his time fluxions had not 
been superseded by the calculus. It seems to me, 
however, that some such selection of mathematics 
as he gives, brought down to modern methods, 
would be of great use to students of the physical 
sciences ANOTHER TYRO. 


[61575.]—Indicator Diagram.—To “T. C., 
Bristol."—Through my failing to put all particu- 
jars, and the printer in placing a decimal point in 
e the injection quantities, it makes me look in error; 
but I will now correct it. The hot well tempera- 
ture rose from 96° with jacket on, to 106° jacket off, 
The injection figures in column is total in 
thousands of gallons, striking out the decimal 
point, which is the printer's error, and division by 
the hours, gives 3,075 gallons per hour for jacket 
on, and 8042°5 gallons per hour jacket off. The 
expansions are taken from actual measurement 
of cylinder, clearance included, and scaled on 
diagram ; the valves are double beat drop, worked 
by cams adjustable while running. The meter 
is full small, and is working up to its maximum 
delivery, and the pressure in main is uniform, so 
the actual quantity per minute must be the same. 
Thanking you for your attention— WATER 
THUMPER. 


Lee Mendan Instrument.—The mean 
between first and last contact isthe time. Two 
minutes and 22 seconds in December and January 
and 2 minutes 8 seconds in March and August is 
about the interval. You must allow for the 
equation of time, or “sun before or after clock,” 
which act find in any almanac, and also for your 
longitude E. and W. of Greenwich, at the rate of 
43 miles to 1° in the longitude of London. Address 
—“J. K. P., Davis's Library, King's College- 
road, N.W. Example :— 


Feb. 6th, 1887. 


First contact, 14:11 
Last do. 16°25 
80°36 


Divide by 2 = 15°18 = mean by watch. 

S. at Greenwich, 12h. 14m. 18s. 

ddfor W. longitude, 48 
15 01 
Difference, watch 17s. +. The interval for 
Feb. 7th as given in the. table is Im. 7s. for semi- 
diameter of O, and, of course, double of that, or 
2m. 14s., for the whole diameter.—J. K. P. 


N AP icp Economy.—In his first letter 
“Nun. Dor.” made by implication the sweeping 
assertion that sugar refiners were grossly extrava- 
gant in their consumption of coal. I requested 
im to indicate where an economy could be effected. 
Had he been at all familiar with the subject, he 
could at once have pointed out where this could be 
done—in the defecation, filtration, char-burning, 
and recrystallising, or in the amount of motive 
ower used. He does not do so; but writes in a 
oose way about engines which consume double the 
amount of fuel required, uncovered pipes, coal 
dues, royalties, &. This proves, to my mind at 
least, that he knows nothing about this particular 
industry, and has, therefore, no right to insinuate 
that the only “ hampering ” of the sugar refiners is 
brought about by their own ignorance. ‘Nun, 
Dor.” does not do himself or them justice. I join 
with him entirely in his desire for economy in coal 
but consider that this is more likely to be obtained 
through the careful observation and experiment of 
practical men, than by following the schemes of 
mere theorists. As he has asked me to give him 
some particulars, I will also ask him, if he thinks 
proper, to work out the weight of coal theoretically 
necessary to raise a ton of animal charcoal from 
60° Fahr. to 800° Fahr., and to keep it thereat for 
30 minutes, the charcoal to have had previously 
mixed with it 5owt. of water.—SUGAR CANE. 


[61617.]—Ink Blots.—Yes ; I have many times, 
and shall do so again when necessity warrants it.— 
W. H., Newport, Mon. 


L61628. —Legal and Revenue. — The pur- 
chaser would probably require proof that succes- 
sion duties had been paid. Application should be 
made to W. W. Karslake, Esq., Somerset House, 
who (if the a irra for which the receipt is 
required are set forth) would supply a certificate 
of payment.—B. A., Handsworth. 


[61647.]—American Organ.— A. C. W.” will 


find all the information he requires in Vol. XXVI. 
of the “E. M.” He will,there find some excellent 
instructions in American organ construction, and 
if there is anything there which is not made clear 
Iwill endeavour to explain it to him, and very 
probably he may get further assistance from the 
writer of those instructions.—G. FRYER. 


S Accumulator.—Some of 
“C. D. R. s remarks on this head are misleading. 
The thickness of sheet lead he recommends for the 
plates of Planté secondary cells (zin.) is far too 
great, and would simply mean waste of money, and 
an unnecessary increase of size and weight in the 
cells. The sheet lead recommended by Mr. 
Sprague, and which is about one-third of the above 
thickness, is quite heavy enough. Again, the pro- 
cess of manufacturing secondary batteries from the 
plain lead would, indeed, be “a costly and tedious 
one,” if it were necessary, as he says, to continue 
the process of formation “until the whole of the 
lead in all the plates is converted into a spongy 
condition.” Were this done, the cells would be 
ruined, for the plates would be dropping to pieces, 
and the time and expenditure of electrical energy 
necessary to effect this would be enormous, and 
would require rather years than weeks, As a 
practical matter, the peroxide forms fairly rapidly 
up to a certain stage, and when this is reached the 
rate of formation becomes very slow—so slow that 
the subsequent expenditure on the cells of an 
amount of forming current equal to all they had 
had up to that stage would only produce an increase 
of capacity of about seven per cent. Hence it is 
not profitable for anyone to continue the process of 
formation beyond this stage, which can be noticed 
when reached by the decrease in the progressive 
rate of formation. “C. D. R.” is also hardly well 
advised in recommending marine glue as a good 
lining for either secondary or primary battery 
cells. The proper substances for cell lining are 
either the pitch I recommended or Mr. Sprague's 
compound.—HDWARD CONRY. 


B Heating Insulated Wire. 
—1 am sure it would save a lot of trouble if 
querists would supply a proper heading to their 
queries, When one has to search through indices, 
the heading of many queries give no assistance 
whatever. Anyhow, when more than one question 
is asked, it would be well to put each as a separate 
query. I am sorry to have to differ with both 
Messrs. Conry and Buttone, as a bare wire heats 
more than one insulated, unless the insulation is 
very heavy compared with the dia. of conductor, 
The whole subject is discussed by Forbes in No. 
52 Journal of ‘Telegraphic Engineers, and is much 
too large to bring up here. I, however, give you 
one or two examples :— 


Dia. of 
wires 
mm. 


Current in amperes to increase tempera- 
ture of a copper wire 25° C. 


O O 
1 Bare wire 4'8 Insulated wire 17°8 
bright Dia. of cable 24 43:8 
2 13°5 | „Dia. of conductor 
4 38:3 102 
6 70°3 164 


“ Atoi” will be well repaid if he will obtain and 
peruse the above paper. It is published by Spon, 
price 4s, I am sorry you cannot calibrate your 
ammeter by electrolysis. It is much the best; but 
as you have Sprague, it is only: 5 space 
attempting to give you information to be had 
ter better and certainly more complete there.— 
HM, 


' [61685.] — Spring of Beam.—To “T.C. 
BRISTOL.” — The above question appears in 


Reed's book for engineers; but, as I quoted it 


from memory, I find 1 did not place it quite cor- 
rectly. A beam is supported on two props, and 
a weight of 5 tons is plaved 7ft. from one end and 
12ft. from the other. Find what share of the 
weight each prop supports. If this beam had been 
firmly bedded in two walls for its support, what 
springing force would the same weight have 
brought on the walls? Tho first part of the 
query I can understand; but it is the latter por- 
tion which bothers.—E. T. GEE. 


[61707.]|—Centre of Pressure.—As T. C., 
Bristol,“ appears to have surmised, the question 
was taken from an Honours paper. The papers 
seem to vary very much in difficulty, and the 
syllabus of the subject to afford very little help in 
preparing for the exam. T. C., Bristol refers 
to “ Besant’s Hydrostatics.” On page 39 there is 
given the following general method of finding the 
centre of pressure of a plane area immersed in any 
position :—“ Through the boundary line of the 
plane area draw vertical lines to the surface and 
consider the equilibrium of the liquid so inclosed ; 
the reaction of the plane resolved vertically is 
equal to the weight of the liquid, which acts in 


the vertical line through its c.g. and the point in 


which this line meets the plane is the centre of 
ressure. How can this be applied when the plane 
is vertical ?—S, FORD. 


61716.]—Electric Lighting by Batteries. 


May I supplement the oe given last week by 


a few remarks? I would say: Wherever gas, 
steam, or water-power can be had at anything like 
a moderate price battery lighting is simply an 
absurdity, unless for special experiments and very 
short intervals. The bother of remounting the 
battery, the cost of material, the need of a certain 
amount of technical knowledge in mounting the 
battery, place it hors de combat when compared 
with the dynamo, with gas, or even paraffin for con- 
tinuous lighting. But in cases where a few minutes 
light is required, such as surgical examinations of 
the throat, ear, £c., or seeing the time of a watch 
at night, showing a momentary light in the hall, 
the library, the study, or in a te a small 
battery and lamp with elements which oan be re- 
moved from the solution when not in use, compares 
favourably even with lucifer matches in oonveni- 
ence, in safety, and in price. Were I compelled to 
light up four 16c.p. lamps, having a resistance, say, 
of about 20 ohms each, regardless of cost, I shoul 
employ sixty to eighty zino-carbon elements in 
quart jars, with porous inner cells, using zinc 
chloride solution as the depolariser. Sohanshieff's 
arrangement is good, but is the subject of a patent. 
—8. BOTTONE. 


[61721.I— Quick Writing of Notes. —I have 
tried upwards of six so-called abbreviated longhands, 
but have found them of very little practical use. 
If “J. R.” values his time, I would advise him to 
set to and learn Pitman's shorthand. After 
learning this system I often regretted the time I 
had wasted over the systems of abbreviated long- 
hand. “Pitman’s” instruction books can be 
obtained through any bookseller. I would like to 
add that if “J. R.” intends making reports or 
notes of scientific lectures, that he could not do 
better than get “ Technical Reporting,” by Thomas 
Allen Reed, price 1s. 6d.—J. SHARP. 


[61727.]—G. E. Locos.—To “V. J. B."—The 
tanks in question are numbered 650-679, 790-799.— 
DUBLIN. f 

(61739.]—Sand Figures.—I should like to 
make one aduition to the valuable hints given by 
“Reymond,” Do not use a violin bow: it cannot 
be held firmly enough to obtain the figures to per- 
fection. Use a double-bass bow (which may be 
purchased for 38. 6d.). 8 0 
sand sifted through muslin, and a little practice, 
figures may be obtained of such delicacy that the 
lines are in many places single rows of sand grains. 
—CALCULUS. 


[61741.]—Brake Trial at Ipswich.—The 
brake which was being tried is the “ Interchange- 
able Automatic Brake,” invented by the late Mr. 
J. Cowling Welch and Mr. Parker-Smith. It is so 
constructed that either the Westinghouse or auto- 
matic vacuum train pipes may be used. The power 
is applied by means of a ram, weighing 44ölb., 
which acting through a toggle-joint, presses the 
brake-blooks upon both sides of the wheels. The 
ram may be raised by either the compressed air of 
the Westinghouse system, or the atmospheric pres- 
sure of the automatic vacuum. pe provision 
is made for the wearing of the blocks, and the 
corresponding variations in the lengths of the rods 
of the toggle-joint.—L. B. and S. C. R. 8 


(61742.] — Railway Signals. — See Mr. 
Stretton’s letter to the Editor this issue (Feb. 25). 
—LIBRA. 


(61748.]—Electric Light.—In our reply to 
this query on p. 573, we find a word was left out 
by mistake in Mr. Shippey's answer to“ Selim's“ 
question; but, in order to oonvey his meaning, 
please read, Three groups of lamps, lamps run 
two in series, as the absence of the words groups 
of” alters the sense of the reply altogether, and it 
may puzzle Selim“ and others to know how to 
divide the three lamps. By inserting the above in 

our next issue you will greatly oblige —SHIPPEY 
BROTHERS. 


[61764.]—Orystals in Leaf.—Those noticed in 
cherry-laurel leaf by “Reymond” are in all prob- 
ability crystals of calcium carbonate or calcium 
oxalate. ount a section in water, and run acetic 
acid under the cover; if the orystals dissolve, 
giving off gas in doing so, they are calcium car- 
bonate; if they don't dissolve, mount a fresh 
section and run in nitric acid, when, if they are 
calcium oxalate, they will be dissolved, but give 
off no gas. They are noticed in Practical 
Botany,” by Bower and Vines.—MOYHITT. 


[61756.]—Lame Jackdaw.—Give your jackdaw 
a larger perch, and his feet will soon get better. 
You will notice that when at rest he sits with his 
feet spread out, showing that they are cramped by 
being closed round the small perch. He will find 
a flat one about I; in. across by in., with the edges 
rounded—a great comfort occasionally. See that 
it fits firmly and does not shake, look to his 
general health, give plenty of chopped fresh raw beef 


With this, and with dry 
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and a tepid bath every other day, a cold one as 
often as he likes in the summer, If his claws are 
long, out them a little; of course, they will not be 
so if he walks in the garden. Oil is very good, 
but Serp in in a clean cage until it has dried in 
as the dirt he happens to walk in will cling.—F. 
SEARCH. 


{61759.]—Liquefaction of Oxygen Gas.— 
ERRATUM.—By a printer's error, the minus sign 
has been omitted before both the temperatures 
given in my reply on p.573. They refer to tem- 
peratures below zero.—J. BROWN, Belfast. 


[61759.]—Oxygen Gas.—It is absolutely im- 
possible to liquefy oxygen gas by pressure at 
ordinary temperatures. No amount of pressure 
will alter the condition of a gas till the tempera- 
ture falls below the “critical” point. I would 
refer D. W. J. R.” to the paper by Dr. Andrews 
on the “Critical Temperature” (Phil. Trans. 1869), 
or to Olerk-Maxwell’s “ Heat. —L. B. and S. OC. R. 


161762.]J— G. and S. W. Ry. Locos.—Our steam 
reversers are very simple and effective, and the 
drivers, through practice, can place the motion in 
any position with a slight turn of the handle. 
There are two cylinders, one containing water, and 
another into which the steam is admitted, each 
having a piston, with a piston-rod common to both, 
to one end of which is a clutch connected to the 
lever. The steam is 1 


0 ) as in an ordinary 
ginger, by turning the han 


e, and immediately 


e engine is reversed the handle is put back in its 


place, when the exhaust escapes by a pipe fixed to 
the step. There is an indicator fixed to the centre 
of piston-rod which slides through a slotted plate 
connected to the two cylinders. The water in the 
other cylinder acts as a cushion, and runs through 
the port from one end of the cylinder to the other 
when the piston moves, and is regulated by a valve, 
which is worked by a rod and lever connected to 
thé boiler, from which the driver admits steam 
into the other cylinder. As I think my desorip- 
tion rather vague, perhaps the accompanying 
rough sketch may avail. Concerning engines you 


mention, they are being broken up now, and there 
are very few remaining. They are pass. engines 
built by Mr. P. Stirling, now Supt.G.N.Ry. Iam 
unable to obtain further particulars, as I am at 
present laid up ill.—G. AND S. W. Rx. FITTER, 


[61763.]—Bellows.—Use a bent needle (half- 
moon or crescent-shaped); you will then be able 
to do all the sewing without putting your hand 
inside.— T. O., Bristol. 


(61768. ]—Bellows.—“ A Subscriber” does not 
say in what part of the bellows the holes are; but 
the best way is to take the bellows out of frame, 
open them to their full extent, and keep them in 
pee poston by putting a rod of iron between the 
broad ends. the holes are only small ones, cut 
them out clean, either round or oval; then get 
Ee of new leather, and cut same shape, Jin. 

ger all round. By turning the edges up all round 
vou will be able to stitch them round with a double 
wax thread; but if the holes are large, and there 
is no seam as J have described across the bellows, 
you will have to begin at the small end, and take 
ont nails, and undo all the straps; turn back the 
leather, out out the bad part, cut your new rather 
larger; seam it across with a welt between; rub 
the seam down; then stretch on, and replace straps 
and nails as before. You will find it the best in 
the end.—_ SANDERSON, 


[61766.]—Coal and Water.— First find the 
temperature of the steam due to the given pres- 
gure, 

Let T temperature, Fahr. 
P = pressure in pourds per square inch 
including atmosphere 

2938°16 


then T = «vw * CL é 
en” = 61908644 — log. P 185 
Where P = 147 T = 212° 
P= 800 T = 8121° . 
P= 900 T = 32085 
P = 1000 T = 327° 


The total heat required to generate IIb. steam 
from water at 82° Fahr. under constant pressure 
= Ht = 1091°7 + 805 (T— 82°) 

Where T = 212° Ht! = 1146°6 units. 


T = 8121° Ht = 117713 „ 
T = 820:8° Ht = 117963 „ 
T = 827:7° Ht = 118188 


to light them, an 


The available heat of your coal is 10 x 11466 = 
11,466 units per pound of coal; . 8 = 

amount of water evaporated at any other tem- 
perature or pressure, as Ht may be found from 


either 
Where Ht = 11466 æ = 10°0lb. 
H: = 117718 z= 9 741lb. 
Ht = 117963 æ = 9°720)b. 
Ht = 1181°88 z= 9701lb. 


[61766.] — Coal and Water.— The sensible 
heat at 80]b., 90lb., and 100lb. is, say, 324°, 331°, 
and 338°, or a difference of 7° Fahr. approximately. 
Rankine gives the total heat in foot-pounds of 
energy required to evaporate 11b. of water at 


212° as 885175, 
824° as 911614, 
381° as 914317, 
838° as 914787 ; 


consequently, as the same total quantity of heat is 
assumed to. be used for the different pressures in 
your query, the quantity of water in each case 
would be inversely as the foot-pounds of energy, 
or at— | 

212° = 8851756 


= 101b 


324° = 885175 ~ 911614 = 9'71lb. 

331° = = 914317 = 9°68lb. 

838° = „ 2 914787 = 9671b. 
—T, C., Bristol. 


[61768.]—Battery for Lamp.—Taking Messrs, 
Shippey's 8-volt. 5c.p. lamp as a standard, then four 
cells of a single fluid chromic acid battery would 
light one well for about three hours right off, after 
which the solution must be renewed. The zino 
must be amalgamated, and the strength of solution 
must be: Chromic acid, 8 parts, by weight ; water, 
20 parts, by weight; sulphuric acid, 6 parts, by 
weight. For particular shape, size, and arrange- 
ment of battery see p. 435 of Vol. XLIV., Jan. 14, 
1887.—8. BOTTONE. 


[61768.] — Battery for Lamp.—fFive cells 
would be necessary, as Messrs. Shippey Bros. 
lamps, 9 volts on a lamp marked 8v. to light it 
properly. Jampots with two carbons and a zinc 

etween would do very well, and zino about Gin. 
by 24in. The zines and carbons would be fastened 
to a kind of lid, so that by raising it the battery 
would stop working.—HLECTRICAL STUDENT 

[61768.|—Battery for Lamp.—Shippey Bros. 
5-candle lamps require an E.M.F. of about six volts 
as a freshly-made chromic-acid 
cell (single-fluid) gives about two volts, theoretically 
three cells will do the work; but as the E. M. F. of 
such a cell quickly falls, you had better use four, 
and put in a variable resistance of some kind so as 
not to injure the lamp at starting. For your cells 
use well amalgamated zino plates, size about ŝin. 
by 4in. by łin., with a carbon plate on each side 
the same size as the zinc. To make your exciting 
fluid, dissolve 30z. of chromic acid in 160z. of water, 
then add slowly 40z. of sulphuric acid.—H. E. V. 


[61768.]—Battery for Lamp.—Four chromioc- 
acid cells will light a 7-volt are battery lamp if 
batteries are placed within a few yards of the 
lamp terminals; but more brilliant results can be 
obtained by using five cells so as to feed an 8-volt 
lamp to full incandescenoe up to 6c.p., and insert a 
little resistance in the circuit so as not to unduly 
strain the filament, arranged according to circum- 
stances, which resistance can be cut out if required 
should the lamp fail in brightness. A good plan 
to obtain the best results is to have the cells as 
large as possible, and inclosed in a stout deal, 
stained box, which can be placed in any convenient 
place for recharging ; couple your cells p to n, then 
to a pair of good-sized screw terminals placed out- 
side the box, from which you oan carry your main 
leads to the room or rooms to be lighted, using 
small twin branch wires to lamps, which are best 
suspended by flexible wire from the ceiling and 
pact under ornamental shades; or, better still, 

xed into our electro-plated silver stars in order 


| to obtain the best effect by diffusing the rays of 


light. By lamping your rooms, and using small 
single-light three-amptre. switches, you can use the 
current in any room you wish by the small addi- 
tional outlay for wires and lamps, You can also 
carry a wire up to your bedroom, and use your 
partly-spent liquid for lighting a small lamp as a 
night light, and by fixing a strong bell wire from 
your bedroom to your battery box, lift out the 
plates when not required by the aid of small lever 


arrangement, and thus enable you to go to sleep in 


comfort knowing that you are not wasting your 
money by useless consumption of zinc. The above 
is arranged for a single light installation; but by 
same arrangement you can inorease the lights 
ad lib, by adding extra sets of cells, and coup- 
ling them in the group series arrangement ac- 
cording to output of current required.—SHIPPEY 
BROTHERS. 


[61769.]—Oxide of Copper Battery.—Full. 
partioulars of this battery, which, by the way, 


a 


seems to have fallen out of the ranks of competitors, 
can be found in the back volumes under the above 
head, or that of Lalande-Chaperon battery. 
Caustic soda was found to be best solution, using it 
about three-parts saturated. The querist will find 
illustrations in No. 958, and a good deal about it 
since—e.g., Nos. 1003, 10836.—Nuwn. DOR. 


[61771.]—Photo. Developers. — Sulphurous 
acid the same as sulphuric? Why, you might as 
well say that chalk is the same as cheese. Any- 
how, you will find out your mistake—possibly in 
another sphere—if you mix sulphuric acid with 
your developer. Sulphurous acid is a very weak 
acid; it can be got from R. Watson, Blythe-road, 
West Kensington Park. Citrio being the strongest 
acid, one would rp ta that its keeping properties 
were greater. It doesn't much matter which you 
use.— R. A. R. BENNETT. 


[61771.] — Photo. Developers. — Sulphurous 
acid is a common article of commerce, and can be 
rocured at any chemist’s. It is quite distinot 
om sulphuric acid. “J. R. could not do better 
than use it to preserve his pyro. along with sulphite 
of soda. Take two ounces of pure sulphate of 
soda and pour on two ounces of hot distilled 
water. Stir till cold, then add two ounces of sul- 
peru acid. Stir bill all is dissolved, then add 
alf an ounce of pyro. This will keep, I believe, 
till it is finished. Every ten drops equal 1 grain 
of pyro. I do not like citric acid. It slows the 
development too much, owing to the formation of 
citrate of ammonia.—J. MCLAREN. 


(61771.]—Photo. Developers.—A number of 
methods are practised for the preservation of 
pyrogallic acid in solution, Among others are the 
addition of citric, nitric, or sulphurous acid or sul- 
phite of soda, and the application of a layer of 
paraffin oil to the surface of the liquid; but all 
these have for their object the same thing— 
namely, the prevention of absorption of oxygen by 
the solution. Sulphurous acid is not the same as 
sulphuric acid, but contains, as its formula 
(HzSO,) shows, 8 of oxygen only, while sulphuric 
(H,SO,) contains 4, Neither of the acids you 
mention has any advantage over the other, both 
producing about the same results. A pyro. polu- 
tion containing either may keep good for a couple 
of months.— T. A. B. C. 


[61774.]—Bronzing Iron Copper Colour.— 
Procure loz. blue stone, bruise fine as possible, and 
dissolve the same in + pint soft water ; immerse the 
articles in it, or wash them until the colour is ob- 
tained as required, and thoroughly dried.—_SOMER- 
SET LAD. 


[61774.]—Bronzing Iron.—I never got more 
than a sham tint of bronze out of any chemical 
compounds; I always employed electro-metallur- 
gical deposit in a gupreous bath. I have done 
bunches of steel points, keys, rings, and such-like 
small. articles; the coating of copper thereby is 
real, not artificial, The process is cheap and 
speedy, only this—you must understand the art. 
A light brushing with lacquer makes them look 
fine. The Germans are great in these little 
usefuls; no doubt you will find a man of that 
att aiaia nation to do your wishes at a low cost. 
— 08. 

{61775.]—Legal.—A. would have no remedy 
against the lessor, B.; indeed, it is doubtful 
whether, even though the lessee, O., were solvent, 
he could recover from him the cost of excavation. 
—B. A., Handsworth. 


1 — Transmitter. — In J. Munro's 
“ Hlectricity and Its Uses it gives a very good 
cut of the Blake and its belongings. In Preece’s 
Telegraphy ” there isa simple sketch of it; but 
not so complete as the other.—LOTA. 


[61778.J— Blake Transmitter.—This instru- 
ment isin extensive use, and, of course, has been 
illustrated and described in your pages. All the 
details are shown in No. 781, p. 14; but if that No. 
is not procurable, and I suspect it is “ outof print,” 
the querist might find what he requires in No. 894. 
NUN. DOR. 


[61784.] —- Phonograph. — To operate this 
machine, first neatly coat the cylinder with a sheet 
of tinfoil, made to adhere by gumming the corners, 
then bring the pointer to bear against the foil, sọ 
that on turning the cylinder it makes a depressed 
line or furrow. The mouth is now placed close to 
the opening in the vulcanite disc, and the metal 
plate is talked to, while the cylinder and foil are re- 
volved with a uniform motion. The plate vibrates 
to the voice, and the pointer indents the foil, im- 
pressing it with the varying numbers, n 
and durations of these vibrations.— J. Q. D. ö 

[61786.I— Organ at Albert Hall.— The con- 
cert organ by H. Willis is blown by steam- power. 
There are two engines, one of 8 and one of 12 H. P. 
This great 8 is needed owing to the organ 
working with pressures as high as 28in.—N. H. S. 


- [61786.]— Organ at Albert Hall. — Mr. 
Edwards, in his book on “ Organ Building,” says 


in reference to this instrament: “In the base- 
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ment under the organ are six large feeders which 
supply the various reservoirs in the organ above. 
.These feeders are placed three above and three 
below a three-throw orank shaft by which they are 
worked, each with a movement or stroke of 16in. 
The crank-shaft is driven by a horizontal steam- 
engine of thirteen horse-power, having two oylin- 
ders of 7in. diameter and 22in. stroke, regulated by 
an ordinary governor and throttle valve. An inde- 
pendent throttle-valve is worked from the wind 
reservoirs in the organ, so that the engines are 
caused to run faster or slower to stop’and start 
again automatically, according to the consumption 
of wind by the organ.“ — J. MCLAREN, — 


61787,]—Indicator Diagrams.— J. C. T.” 
will notice that no scale is printed with the dia- 
grams, 80 one cannot work them out. The quantity 
of water used is ascertained by the terminal 
pressure in the diagram, which is, of course, equal 
to a cylinder and clearance of steam at that 
pressure reduced to its equivalent volume of water. 
—T, C., Bristol. 


(61787. |—Indicator Diagrams.—Reduce your 
compound diagrams to a simple form, as though 
taken from a single cylinder effecting the same 
expansions; or take them at proportionate scales 
and piece them together. Then (P! + PY) DL R LE 500 “LR 
x 2 equ4l tons of steam passing through engine in 
24 hours. Divide the diagram into 10 equal: parts. 
Mark the line of perfect vacuum (found by divid- 
ing height of barometer by 2°04) and at foth from 
the beginning of the stroke, along the 8th ordinates 
(marked Pi and P?) measure from the perfect 
vacuum line at each end of the cards. Add these 
two results together, then multiply by the diameter 
of cylinder squared, by the length of stroke in feet, 
and by the revolutions per minute, then divide by 
140,000. The result is tons of steam passing 
through engine in 24 hours.—J. Q. D. 


[61788.|—Anchor Ice.—Ice is sometimes, 
though very rarely, formed at the bottom of rivers, 
When it does, itis called ground ice, and its forma- 
tion is difficult to account for. When the surface 
water is reduced in temperature, the density of the 
water is incteased, the cooled portion sinks, and 
warmer water rises from below to take its place. 
This circulation, however, can only continue until 
the whole body of fluid has been reduced to a 
temperature of 39° Fahr., since it is a well-known 
fact that below 39° the water begins to expand as 
it cools, and consequently the cooled portion re- 
mains floating at the top until it freezes. Now 
begins the puzzle; for if the lower stratum is 
warmer than the upper, how can it ever become 
frozen? It is suggested that the action of the 
moving stream mixes the whole body of water 
together, and so all is cooled alike. hen, there- 
fore, the whole is reduced to freezing point, ice 
begins to form at the river bed for two reasons: 
First, because there is less motion; secondly, be- 
oause the water is in contact with rock having a 
cold surface, Sir Chas. Lyell noticed that in 
Russia ground ice forms most readily when the 
sky is cloudless, the stones in the channel then 
parting with their heat by radiation more rapidly 
than at other times.— S. FORD. 


(61789. |—Gas-Engine.—Your invention must 
be exactly equivalent to the heavy-flywheel, as the 
wheel does exactly what your invention proposes 
to do—viz., “take up the sudden impulse of the 
piston, and give it out during the rest of! the stroke.” 
T. G., Bristol. 


[61789.]—Loss of Power in Gas- Engine. 
There is no loss of power from weight of flywheel, 
such as I think you:suppose, There is, of course, 
a small loss by added friction.on bearings and air 
friction. The impulse is not merely “ attempted 
to be given.” It is given, and causes an increase 
in Nai on the flywheel èach time it occurs; a 
small inorease because the mass to be moved is 

great. The same Breet mass can then give ont 
again the power derived from this impulse of 

e explosion with a correspondingly small decrease 
of speed. There might, however, be an advan- 
tage in absorbing very quiokly the work of the ox- 
plosion before the burnt gas had time to cool by any 

, conduction to walls of cylinder, and so lose some of 
its expansive force; but I am, not sufficiently con- 
versant with the internal working of the engine to 


seems quite superfluous to repeat it; but at the 
same time you do not say at what particular point 
you stick at, as it must be presumed if you are in 
the trade you know something of the use of the 
turns, without which it would be quite useless 
giving mode of procedure. If you would state 
how far your knowledge of the business extends 
no doubt some one would willingly help you, or if 
you would advertise your address in the “ Address” 
column, I will try to pull you through. Seconds 
Practical Watchmaker ” gives very minute instruc- 


tions in No. 425; but you are supposed to have 


the old cylinder to measure by, which in nineteen 
cases out of twenty is not so, as the bottom part is 
generally missing, Even if you had, it is not a good 
plan to work to it, as you would only be repeating 
any former error which may have existed in the 
escapement, I have always found it the best plan 
to take all measurements from the existing parts 
of escapement, ignoring the broken parts as far as 
possible. If you could see one worked in, you 
would learn more in an hour than you would gain 
by reading pages of letterpress, as the only diffi- 
culty is in taking correct measurements. Master- 
ing this, it is as easy as any other part of watch to 
repair. With respect to verge, it is much the same 
in most particulars as replacing cylinders, except in 
the matter of pivot holes and mode of mounting 
ferrule.—-HORTONIAN. 


[61794.]—High-Pressure Steam for Heating 
Purposes.—Ordinary hot-water pipes are not 
suited for pressure above 2lb, or 3lb., at any rate 
and are liable to crack on the sudden admission o 
steam. The arrangement as you suggest works 
well with suitable pipes; but if you have a boiler, 
and probably an engine, send the exhaust steam 
through the pipes if a high-pressure engine. 
T. C., Bristol. 


[61795.] — Ineandescent Light. — It is 
impossible to answer this query without seeing 
the lamp or knowing more about it, as the 
size of the lamp has nothing to do with its power 
or voltage. If “ Beginner will send the lamp to 
me, I shall be pleased to test and return it with the 
necessary information. He will find my address in 
the Sixpenny Sale Column.—E. E. VAUGHTON, 


[61795.]—Incandescent Light.—No one can 
answer your question in the light you put it with- 
out testing the lamp. The circumference of the 
globe is no guide, as the filament inclosed therein 
may be a 10, 15, or 20c.p. Jight, of a voltage be- 
tween 15 to 100, with resistance of 30 to 800 ohms. 
If the voltage is not marked on the lamp, you had 
better ask some electrician resident in your di 
trict; or, if you wish, you can send the lamp to us 
and paying postage each way, we will test it and 
advise accordingly.—_SHIPPEY BROTHERS, 


[61796.]|—Dynamo Making.—To MR. S. 


-BOTTONE.—Put about 2lb. No, 18 on the arma- 


ture. If you wind as a shunt machine, put 101b. 
No. 22 on each limb of the F. M. s. If you wind as 
a series machine you must put 6lb. of No. 14 on 
each, of the field-magnets, You will certainly not 
light six 20’s. If you light six 10's you may think 
yourself very successful, Run the six 10’s in 
parallel—S, BOTTONE. 4 


[61798,]—Condenser.—_I hope some corre- 
spondent will reply, to this, as I asked for some 
information as to the practical working of them 
some time since, but no one took it up. { presume 
the querist means the ejector. condenser, such as 


Morton's. The reason I wrote was that I found 


engineers knew next to nothing of this kind of 


condenser, and one doesn’t care to take an in- 
ventor's or manufacturer's own opinion about his 
productions, I understand a source of, supply of 
water above the ejector is required to start them. 
T, C., Bristol. e ee g ‘ 


61800.]—Setting Lever Watch in Beat.— 


Where is the difficulty ? The balance has usually. 
three bars. If the ruby impulse pin is directly in 


line with one of these, then pin up hairspring, so 
that when at rest, and no power on train of watch, 
this bar of the balance is exactly over the pallet 
staff pivot; the watch is then in Peat. Doubtless 
the wheel of 64 teeth which should gear into wheel 
of 32 teeth on hour wheel has been removed. It 
should have a finger arranged so that it catches 
and moves moon dial one tooth each revolution.— 


give a decided opinion on this point. Any arrange- | C. M. R 


ment that would take up the power of a single 
stroke and give it out again regularly during the 
interval between the strokes without the variation 
in herd necessary to the action of the ordinary 
ayw eel, would be valuable.—J. BROWN, Bel- 


st. 

5 Jobbing.— H. W. W.“ will 
find much useful information respecting watch- 
work in Vol. XXXV., especially relating to 
verges in No. 886 and to cylinders No. 906; but I 
would recommend him to obtain the whole 
volume, if possible, as it is full of useful hints.— 


[61792.]-—Watch Jobbing.—This query has 
been answered so often in back numbers that it 


a nm 


[S1501 —Setting Lever Watch in Beat.— 
I think “ Progress ” has not, advanced very far in 
the horological art, or he would not make use of 
the language he does, especially in regard to our 
lamented friend, Seconds’ Practical Watch- 
maker.” As a practical man myself, I have the 
highest opinion of his writings on watch-repairing. 
But at any rate, to convince him our friend is 
right, let him put roller on staff with raby pin in 
exact line with arm of balance; then placing the 
same arm exactly over pallets pivot-ho e, note the 
position of end of balance spring, putting sprin 

through hole in stud, and pinning up tight. 
think he will find it not far out: He must bear in 
mind that a cylinder in Geneva watches is a fixture ; 


therefore, balance can be marked, whereas, in Hng- 
lish levers the roller is movable.—HORTONIAN. 
eee Lever Watch in Beat.— 
“Progress” is not making the progress he should 
if he cannot put a lever watch in beat from the 
instructions given by “ Seconds’ Practical Watch- 
maker.” I can hardly set up as a teacher, as what 
little I know has been gleaned from “ Alfojoe” 
and others in the pages of the ENGLISH MBE- 
CHANIC. To put the watch in beat, put balance 
in and screw balance-cock on; draw an imaginary 
line from balance staff through pallet staff on to 
rim of balance; make a mark with a little oil 
scraped from the oilstone. This you can wipe off 
afterwards. Before taking the balance out, notice 
where the end of hairspring comes, if it is an under- 
sprung lever, so that in timing up again you won't 
undo what you are trying to do. Now unpin hair- 
spring and take balance out; see if staff, jewel- 
in, and mark on rim of balance are in a straight 
fae: if so, your watch would be in beat; if not, 
move roller round with a pair of brass-faced pliers. 
The moon-plate in some clocks is moved with an 
extra wheel, having an L-shaped piece to engage 
the teeth on edge of plate. Others have a pin in 
boss- of hour-wheel, which ‘lifts a. lever- of this 


in (>), pivoted at the angle, and having a click 
at 


e top end. The click is loose, and has a pin 
through it about one-third down from the top, 80 
that the lower end is heavier. To properly ex- 
plain would require a sketch.—GETTING ON. 


[teor —Oak Oantilever.—This question was 
asked in No. 1188, and was numbered (61425), and 
was answered in full in No. 1139.—BLAG. 


[61801.]—Oak Oantilever.— Lou require to 
carry four times as much, or allowing a factor of 
safety of 4 will be 16 times as much, and the lever 
is 12 times as long, so it must be 12 x 16 = 192 
times stronger than the beam lin. square. It is 
9in. deep, so it is 9 x 9 = 81 times stronger, and it 


must be 181 = 2.37 inches wide.—T. O., Bristol. 


(91801. ORE Cantilever.—A breadth of 2}in. 
under the conditions you name, and assuming can- 
tilever to be English oak, would be requisite for 
strength, but quite insufficient to give the neces- 
sary stiffness, If you intend using the cantilever 
in actual work, your factor of safety (4) would be 
positively reckless, At legst, 6 for temporary 
work and 10 for permanent structures should be 
used. In wood beams, however, the breadth to 
depth should be as 5 to 7 nearly— 
As7:6::9: 642 . 

This would give you a breadth for your cantilever 
of, say, Shin which will also give you ample stiff- 
ness.— . 0 0 


[61802.J— Drilling Holes. In a firm I was 
once in there was a drilling-machine somewhat as 
follows— perhaps it may suit you. The vertical 
spindle was driven as usual, but the feed of drill 
was by means of a lever. This lever at one end had 
a connecting-rod connected to a crank pin on a 
vertical spur wheel, the revolutions. of. which 
alternately raised and lowered the spindle. On the 
ascent of spindle—higher than actually required 


for drilling—another rod on the spur worked a 


ratchet, either on a raok-or.a ratchet, wheel, which 
moved the table on which the work was fixed the 
required distance for the next hole.—T. C., 
Bristol. 


[61802.]—Drilling Small Holes at Equal 
Distances Apart.—Machines for this purpose 
have a drill with quick hand-feed by means of a 
lever. The work is bolted on a carriage sliding 
on two V's, and supplied with a pawl engaging in 
a rack with teeth or a row of pins on holes at the 
required distance apart. The carriage may be 
moved by hand and steadied against each tooth by 
a weight and cord running over & pulley. A tem- 
porary arrangement might be easily made of wood, 
and fixed in the slide-reat of the lathe to be fed up 
to the drill, or if there be not sufficient ‘work to 
make this worth while, a steel template may be 
made, with a few holes at the required distance. 
This may be shifted along the work as required, 
and a pin passed reba its end hole, and the last 
hole bored as a guide for its position.—J. BROWN 
Belfast. 


[61803.]—Model Engine.—The gain per cent. 
would be 87 full; but I would advise looking over 
the arrangement again. There is only a given 
power in the engine in either case, and you ma 
not have properly utilised it in the first or secon 
instance. For example, a drop of a on dynamo- 
meter would require extra weight.—T. C., Bristol. 


e rer tna Organ.—I should advise 
«R. H. W.” to have two manuals, if he intends to 
have so many sets of reeds as he suggests. As to 
size of bellows, make both reservoir and feeders as 
large as the case will allow. You oan't have too 
much wind, reasonably speaking. The feeders 
will do at the back as well as anywhere else. Look 
into Vol. XXVI. for further information on the 
subject. Most of the volumes of the “ H. M.“ oon- 
tain some information about American organs, 
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With regard to the pedal notes, you can arrange 
these on a separate soundboard. The following is 
a good specification for a two-manual American 
organ. Lower manual—bourdon, 16ft.; diapason, 
8ft.; principal, 4ft.; clarinet, 16ft.; diapason 
treble, 8ft.; flute, 4ft.; bass coupler and treble 
coupler, great forte. Upper manual—bassoon, 8ft.; 
viola, 4ft.; oboe, 8ft.; piccolo, 2ft.; voix celeste, 
8ft.; vox humana, forte. I have mentioned some 
of the principal 115 required. A manual coupler 
should also he added; also a pedal coupler to keys. 
—G. FRYER, Gorse-lane, Swansea. 


61805.I—Lawn Tennis Tournament.—I 
believe the principle of the Bagnall-Wylde system 
is that the number of units in the second round 
should always be 4, 8, 16, 32, or one of the numbers 
in this series, The effect of this is that there are 
no byes after the first round. Thus, if there were 
14 units, the first 12 would play in six pairs, and 
13 and 14 would be byes, and the second round 
would consist of the six winners and 13 and 14. 
If there were 22 units, the first 12 would play in 
pairs, and thus the second round would consist of 
the six winners and the 10 byes. If there were 21 
units, the first ten would play in pairs, and there 
would be 11 byes, so that the second round would 
consist of 16. I do not understand the difficulty 
about doubles and singles, as for Burpee of 
mi two players may be considered a unit. 


[61808.] — Watch Pivoting, &c.— “ Work- 
man” will find plenty of information on pivoting 
in Vol. XXXV.; but the most important part 
about it is, plenty of practice and patience.— 


_ [61811.]—Electro-Plating.— A plated article 
never comes out bright from the plating bath 
unless a little bisulphide of carbon is added to the 
solution, You are most likely overdoing the 
bisulphide: a drop or two drops to the pint is 
ample; any more only spoils the solution. By far 
the best way is to plate the articles without the 
bisulphide, and then scratch-brush them. A single 
Daniell cell exposing 120 to 150sq.in. of copper 
surface makes the best plating battery, using 
water with the zinc.—IOTA. 


— 


UNANSWERED QUERIES. 


— — 


The numbers and titles af queries which remain unan: 
swered for five weeks are inserted in this lia, and / still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what tnformatton 
they can for the benefit of their fallow contributors. 


Since our last, 8. Bottone has replied to 61135. 


The Brown-Allan Relay, 376. 

Microscopical, 376, 

To Tell the Age of Eggs, 876. 

Saccharine Mutter in Mortar, 376. 

Wrought-iron Castings— Aluminium added to 
Wrought Iron, 376. 

Hand Planers, 377. 

Coll, 377. 


Lead W : 
Sniphocyanide of Barium, 464. 
Lacquers and Dips, 465. 
Orsat's Apparatus, 465. 
Lantern Slides, 465. 
Metallic Hone, 465. 
Brass Tubes, 465. 
Wooden Tubes, 456. 
Battery, 466. 

Lens, 466. 

Battery Plates, 466. 
Gilding Solution, 466. 


ED 


Bbullition, p. 464. 
aste, 484 


Cleaning Journal Oil.—The oil which drops 
from journals is collected in many mills and 
factories to be cleaned and used again. A little 
apparatus has been constructed for this purpose, 
which may be described as follows: The apparatus 
is a box-like concern, of several “stories,” the 
interior either lined with, or else consisting entirely 
of, lead. Above, it has a shoulder like a funnel, 
into which is poured the oil to be cleaned. The 

urified oil passes off through an escape pipe in the 

ttom. The different shelves, or “stories,” are 
perforated and covered to a height of about 2in. 
with raw loose cotton, through which the oil must 
percolate. The cotton serves as filter, and retains 
all kinds of contaminations, After the oil has in 
this manner passed through the several shelves, it 
is nice and clean, and drops into a vessel under- 
neath. The dirty cotton is occasionally replaced 
by clean. It is necessary to add that the apparatus 
must stand in a warm place. The cleaning of oil 
with chemicals is both a tedious and a doubtful 
process, because even after thorough washing it 
may stii retain traces of acids, rendering it unfit 
for lubricating purposes. 


QUERIES. 


[61812.).—Tricycle Eaamel.—Will someone ‘kindly 
inform me if there is any way to prevent the ordinary 
enamel sold for doing up” tricycles from coming off? 
How would a coat of varnish applied afterwards do?— 
TANDEM, 

[61813.}—Mechanical Support.—A young woman 
having much writing to do the latter half of the day stoops 
forward very badly. A spinal instrument maker advised 
the putting in of a perfeotly rigid wood busk in the stays. 
Truly it did prevent stooping to pick anything up, but not 
the stooping of the body. I then looked through back 
vols., and found a suggestion: A strong tape was to be 
passed round the throat and fastened at the back to the 
top of the stays.” This would have done, I think, but for 
the tendency to lift the stays up bodily towards the head, 
causing much discomfort (unless exceedingly tightly 
laced), although the skirts were looped over an inverted 
hook at the bottom of the front of the stay busk purposely 
to throw all the weight possible on the stays—in fact, the 
instructions given were followed most exactly. The tape 
at the baok was next fastened to the bottom of the stays; 
but the slightest forward motion of the neck forcing the 
bottom of the busk into the body, it bad to be abandoned. 
The next plan adopted was suggested by “A. P. S.,“ of 
Leamington, in last vol., that is of putting a steel busk 
under the wooden one, extending upwards towards the 
throat beyond the stays some Gin. It was made of zin. 
best steel, 3in. wide, heated and shaped to the body, then 
fastened in a wash-leather pocket underneath the other 
busk. Of course, it was nicely padded, top and bottom. 
This did not do, because, on leaning forward, the bottom 
of the busk was forced into the body at a still greater 
pressure than before. After this, it was determined to 
lengthen the busk downwards, so that when the wearer 
sat down it wouid just touch the seat, keeping the other 
position extended upwards, making it 25in. long in all. 
This would answer perfectly (because any forward move- 
ment causes it to act as a spring or lever, the lower portion 
being the fulcrum) if I could tell exactly the right temper 
for the steel. It breaks through the centre of the waist. 
Having done this twice in five days, will someone please 
tell me the best way to harden and temper it to prevent 
this? Being next the body, a breakage is most dangerous. 
— WILLING TO ASSIST, 


(61814.)—Watch Dials.—How can I clean gilt and 
silvered watch dials without losing the painted figures ? 
What has become of our friend Alfojoe ? Has he left 
u3 and gone to the better land? Some more articles 
from his pen would, I am certain, be much appreoiated by 
many besides one who wishes to be—GETTING ON. 


161815.J— Plate Secondary Oell.— O. D. R.,“ in 
reply 61649, shows how to make a plate secondary cell. I 
will take it as a very great favourif he will give me a little 
more information, as he seems to understand all about 
them. I should like to use 30 volt lamps. I have a shunt- 
wound machine gives 8 ampères and 50 volts. He says to 
arrange the plates in pairs —is that only one pair in each 
cell? or can I put the number of plates in the cells I want 
to form the acoumulators when complete — that is to say, 
can I fit up, say, 15 or 16 cells and commence charging 
them? Mine is a gas-engine, and at present the light is 
not steady, and I would like them as regulators, and to 
light 3 or 4 lamps when the engine is stopped. If “O. D. R.,” 
Ed ward Conry, or any others will assist me, I will take it 
as a fuvour, and say what size the pla tes should be and the 
number in each jar, and if the dynamo should be driven at 
its full power, giving the 8 ampères after the plates are 
completely formed and ready for use. Do they require to 
be reversed as in the forming of them ?—THOMAS MILLER. 


[81818.]—Plain Horizontal Drilling Spindle. 
—Would T. C., Bristol,“ or any other kiud contributor, 
give particulars, with drawings, of one, and the various 
shaped tools, suitable for 54 centre lathe that an amateur 
may be able to make for himself ?—-SOMERSET LAD. 


[61817..—Battery.— One of my batteries has gone 
wrong. Have tried several things, but cannot manage cure. 
The troublesome battery is a Leclanché, and every three 
weeks or month the wires that connect zinc and carbon 
get covered with a green deposit and then break. I have 
covered the wire with varnish and Brunswick black, but 
to no purpose. Will someone help me out of this difficulty ? 
—BELL WIRE. 


[61818.J—Bunsen Battery.—Will someone kindly 
inform me as to what size the zino plate should be when 
the carbon is 8in. by 4in. by jin.? Iam using plates, not 
cylinders. Should the nitric acid be the strongest, or 
diluted? Would the zinc in a sulphate of zinc solution 
give as good a result as diluted sulphuric acid? If so, 
would the plates waste if always left in solution? I wish 
to construct as powerful a battery as possible for the size 
using six cells.—K. J. O. 


(61819.)—Painting on Polish.—I oil painted and 
then varnished with picture copal my initials on a French 
polished T square, but after two months use it has nearly 
all rubbed off. What should be mixed with the paint, or 
how should the surface be prepared in order to make the 
paint stick well to the polish ?—G. M. S. 


[61820.]|—Umbrella.—How are the small eye sockets 
and ferrules fixed on to the ribs of umbrellas ?—G. M. S. 


(61821.)—Fixing Emery.—lIshould be obliged if any 
of your subscribers could inform me how to fix emery 
withont recourse to pressure, or to make artificial stone. 
I wish to line a drum internally about zin. thick.— 
CHARKAFF. 


[(61823.}— Force Pump. — To a horizontal pair of 
engines that I am driving a force pump is now fitted for 
the purpose of feeding the boilers. It is to be connected 
to the back rod of the piston. The stroke of the pump 
will be that of the engine—viz., 4ft., working 20 strokes a 
minute; dia. of plunger, 4in. forcing the water through 
Zin. dia. pipes to the boilers against a pressure of 40lb. per 
square inch. What additional power from the engine is. 
required to work it, or, in other words, what number of 
horse-power is necessary to work that pump ? This ques- 
tion worked ont in a simple way by any kind reader will 
greatly oblige—ITHEL. 


61823.J—Quick-drying Paste.—Can any reader 
tell me 825 to make a good waite that will adhere firmly 
as soon as used ?—G. H.A. . S 


U 


161824.I— Lining for Wooden Cell.—Conld any 
reader tell me if there is any substance with which to 
paint a wooden cell, so that the bichromate solution will 
not eat it away ?—8. N. O. 


16 1825.J Dynamo, 30-Light.—I have procured 
the back numbers referred to in reply to 61673, and care- 
fully read the articles. Thanks to Mr. Eaves for what he 
has done and the large amount of useful information 
given. I don’t like to try the pattern given. I very much 
prefer a modification of the Gramme, wound in the way 
Mr. Eaves sketched in reply 57818, Vol. XLII. p. 207. Mr. 
Haves’ pattern would be entirely new to mo; the Gramme 
is not. Now if Mr. Eaves, or some other contributor, 
would kindly give the dimensions it would oblige me very 
much I would have end pieces of cast iron, F.M.’s rect- 
angular, and of wrought iron. There would be s hollow 
in the centre for the armature. Armature of punchings 
of sheet iron, with or without cogs, as Mr. Kaves may 
advise. It will be wanted to light up to thirty 20cp. 
lamps, and not less than ten atany time. If series-wound 
is as good for this, I will follow his advice. The amount 
and size of wire for armature and F. M. s will also be 
required, and carefuliy studied by—WEE SANDY. 


[61826.|—T yer’s Block Signalling Apparatus. 
Some of the block circuits which are under my charge 
have been recently fitted up with Tyer's block instru- 
ments, and as it is essential that I should be fully con- 
versant with the apparatus in every detail, I shall be very 
glad if any of “ ours ” can tell me if there has been a Work 
published on the above.—TELEGRAPH LINEMAN, Royal 
Engineers. 


(61827.] — Wheatstone's Bridge (Post- offi oe 
Pattern). — Having. had considerable electrical ex- 
perience, I am anxious to make one of the above for my 
own use. Will our old friend (Mr. Bottone) kindly assist 
by giving rough sketch, together with necessary details 
and sizes of various parts ?—-TELEGRAPH LINEMAN, Royal 
Engineers. 


[61828.)-Ammeter.—Will any of our kind readers 
give sketch ana full particulars for making an ammeter 
from, say, 1 to 10, ampéres?—TELEGRAPH LINEMAN, 
Royal Engineers. ` 


161829.]J— Resistance Ooils.—I wish to make a set 
of resistance coils, from 1 to 4, 000 ohms. Will Mr. Bottone, 
or some other friend, kindly give the number of colls 
required and the most suitable size wire to use for each 
coii, cogether with approximate length per coil? Isug- 
gest the following group of coils; will this be correct? 
1, 2, 3, 4; 10, 20, 30, 40; 100, 200, 300, 400; 1,000, 2,000, 
8,000, and 4,000 ohms each for my purpose? Also, how 
are the coils grouped for use with the Wheatstone’s 
bridge? In winding resistance coils, is it not usual to 
bring both ends of the wire together and wind asa double 
wire ?—TELEGRAPH LINEMAN, R.B. 


(61880.]—-Galvanometer Goils.— What is the best 
size wire and quantity of same to use for winding quantity 
coils ofea detector galvanometer ?—TELEGRAPH LINE- 
MAN, Royal Engineers. 


(61851.)—Telescope Eyepiece.—I havea 2in. glass, 
and wish to purchase an astronomical eyepiece. Will some 
kind reader tell me what power will be most useful for 
observations on the planets 7—AN AMATEUR. 


(61832.]—Violin Strings, — Four strings of same 
length and material, but of different thicknesses, are 
stretched on u violin and tuned so as to give successive 
fifths. If the tension be the same, compare the different 
thicknesses of the strings. What must be the tension on 
fne hevoral strings that they may all give the same note ? 
—SOUND. 

(61833.]-~Sia. O.G@.—The writer has been grinding a 
Bin. o.g., and has finished it except the polishing. Would 
any of our kind corresponients advise him as to the best 
means of producing the beautiful polish that is generally 
put upon these objects by opticians ?—AMATEUR. 


181834. Plumbago Orucibles.—Will the writer 
of the series of excellent articles whioh have appeared in 
the“ E. M.“ under the title of The Amateur Workshop” 
kindly say how the plumbago crucibles, to which he refers 
in article 31, are made? Also, what vessels are used for 
holding the iron, which he says can be melted in small 
quantities in a brass-furnace ?—H. A. O. 


[61835.]—Eolipse of Sun, Aug. 19.—Will some 
astronomic il friend kindly inform me from what places on 


the earth the total eclipse of the sun on Aug. 19th (this 


year) will be visible as a total coupes and the times of 
commencement, totality, and end of the eclipse ?—SoL. 


(61836.]—Flash Point of Mineral Oil.—I have 
been using for some time a lubricating oil for my gas- 
engine, which cost me 48. per gallon; but have just tried 
another oil, which only cost 8d., and appears to answer as 
well as the former oil. My man, however, is afraid of the 
oil taking fire. How can I asc the flash point of 
the oil ?—N, M. M. 


(61837..—Photographic.— I have a 7 by 5 rapid 
rectilinear “ Optimus lens, with a set of seven stops, the 
largest aperture of which is, as near as I can measure 
*93in. in dia., and is numbered 1. That of the smallest is 
‘llin. and is numbered 7.“ What is the focal length of this 
lens, and how can I number the stops so as to correspond 
with the standards of the Photographic Society, tables of 
which sizes are given by Barton in his “Modern Photo- 
grapby”? The sizes of my stops seem to correspond with 
sizes given by Barton for 7Ain. focal length from standard 
Nos. 4 to 286, but are numbered differently. The size of 
aperture of lens mount is about 17in. Is this the full 
aperture”? I want to know what exposures to give for 
different aize stops. Any information will oblige— 
BEGINNER. . l ` 

(61838.]—_Photographic.—Is the following a good 
developer for Ilford“ dry plates, both ordinary and 
rapid? No. 1 solution: Lid. ammonim, ljoz.; bromide 

otassium, 8drm.; water, 640z. No. 2 solution : Water, 

oz.; oitrio acid, àdrm.; pyrogallic acid, loz. loz.of each 
solution is placed in two 180z. bottles, and eaoh filled with 
water. For developing, equal quantities of each of the 
latter are taken. Will this developer keep for any length 
of time, and can it be used as above for both o and 
rapid plates? Any information will be received with 
thanks. BEGINNER. 

L61839.J— Twist Drill Apparatus.—Will any kind 
reader inform me whether there is a Jathé attachment in 
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the market for making twist drills? I always use these a model screw steamer about 2ft. long. Will one of your 


drills, and would prefer to be at the expense of an 
apparatus for making them myself than have to be con- 
stantly buying single drills to replace broken ones, as at 
present. I have searched back vols., and cannot find any- 
thing for making these useful tools, except the ponderous 
milling machine, which is entre beyond the means and 
the requirements of amateurs. any kind reader could 
send tracings of some appliance for making these drills 
with the lathe, if such a thing is in existence, he would 
greatly oblige us amateurs. -A COUNTRY PARSON. 


[61840.]— Gas-Engine.—I am thinking of making a 
small non-compression gas-engine; bore, 4in.; stroke, 
Tin. or 8in., take in gas and air for 4 of stroke and then 
ignite. Wanted, thickness of cylinder and bottom (cast 
iron), size of Inlet and exhaust ports, and probable power 
of engine. Speed, 180 to 200 revs. Valves to be worked 
by cams on shaft.—G. E. 


(61841.]—Reservoir for Oil.—I have to make a 
small piece of apparatus, in which there must be a reser- 
voir for oil. Will any reader kindly tell me what metal I 
may use, so that no action will take place between metal 
and oil? I cannot in this case use glass.— A. H 


(61842..—Eyepiece.—I find a difficulty in viewing 
the full moon with my 4in. refracting telescope with 
ordinary astro. eyepiece of 80 power, as the moon rather 
more than covers my field of view. Could I have an eye- 
piece made that would give a much wider field of view 
without diminishing the power? If so, how is it con- 
structed? Iam told that there is such an eyepiece made 
for the moon and other objects requiring a wide fleld of 
view; but my informant knows nothing ofſits construction 
or the maker of it. If some fellow reader of this valuable 
paper will give me details of the best constructed eye- 
piece for the above purpose, I should feel obliged. Would 
a Barlow lens add to the definition or increase the field of 
1 00 ? If so, how is it constructed ?—A CONSTANT 

KADER. 5 


(61843.]—Old Violin. Will any reader kindly inform 
me what the name of the maker of a violin is on which 
the following letters appear: “BR R. London? 
The middle letters of the name are rubbed out, and the 
first might be BE” or DE.“ Also, are his violins valu- 
able ?— VIOLINIST, : 


[6 1844.]J Model Engine.—I have a small horizontal 
model engine, to which I would like to fit link reversing 
motion. Would any kind reader oblige me? The cylinder 
is ĝin. bore by 1} stroke. The ports are at the side of 
cylinder.—J. R. 


(61845.]—Fluidity of Cast Iron.—How is it that 
cast iron melted in one cupola is not necessarily of the 
same fluidity as when melted in another, although it is of 
the same quality ? Does the fluidity of cast iron depend 
entirely upon its softness or bardness? Is there any 
method of annealing cast iron in the way that wrought- 
iron wire is done? Suppose a piece of very hard cast iron 
be heated to a white heat and cooled very gradually, does 
this have any softening effect upon it 7— . P. M. 


[61846.]J— Engine. — Would some of “ours” kindly 
answer the following? What is the smallest steam engine 
I should require to drive a jigger saw to cut 2in. deak? 
How much stroke should the saw have, and what sized 
pulley ?—JIGGER. 


[8 1847.J—Eccentric.—An eccentric badly worn wants 
truing up to about jin. less, Would someone state the 
effect it would have on the slide valve of a steam-engine ? 
—VALVE ROD. 


[61848.)—Botany.—Some time ago, I got a book on 
botany, by Prof. Bentley. In the introduction, a more 
advanced edition is mentioned, but am unable to get it. Is 
Bentley dead, and the book not written? If so, can any- 
one recommend another work in place of it, containing 
classification, properties, use of plants, &c.? Title, price, 
and publisher's name will oblige—INQUIRY. 


16 1849.]J—Wheel- cutting Machine.—Can any of 
our kind readers explain the rule (if any) or method of 
finding the size of cutters for cutting clock wheels, 
vary-in size and number 7—A. J. L. 


(61850.|—Crab.—I have a double purchase crab, or 
winch, to work by hand. How oan I tell its strength in 
tons? Formula, or other modus operandi, will onlige— 
GUILLAUME BOIS. 


[61851.—French and English Locos,—Could 
Mr. Stretton give me any particulars as to the coal con- 
sumption per ton per mile of the best French and English 
locomotives respectively ? The French engineers profess 
to design more theoretically than our English engineers. 
Would Mr. Stretton say what are the advantages which 
the more cumbrous-looking French locomotive is sup- 
posed to possess over her English cousin? Also whether 
such advantages really exist ?—LISAB. 


[61852.]—To “T. C., Bristol."—(1)' I have bought a 
6H.P. horizontal engine (Tangye's make), but at present I 
shall not require it to work above 4H.P. Which would be 
the best thing for me to do—to have the slide valve 
altered so that it would cut off the steam, so that it would 
only work up to 4H.P., or ire? the steam by the supply 
valve? (2) What lubricant would you recommend for the 
cylinder, aud, if tallow or suet, how would you apply it? 
I know of engines working that do not have any lubricant 
applied to the cylinder at.all.—SLIDB VALVE. 


(61853.)—Painting.—Wonld any reader tell me how 
to prepare a canvas, or other suitable material exoept 
vellum, for a painting in water colours which would have 
gold and silver in it? Size about 22in. by 14in.— 
INQUIRER. 


161854. Willow Wood for Telephone.—Can 
any reader inform me what part of willow wood is used in 
the diaphragm of the mechanical telephone,” and if a 
device can be adopted to work several senders and receivers 
by the one wire? A sketoh of such arrangement will 
much oblige, and may be useful to other readers.— A USER 
OF THE “ MECHANICAL TELEPHONE.” 


Ls 1855.J— Reversing Gear.—In an engine with re- 
versing gear, how is the motion of the links, &., prevented 
from being communicated to the handle for working the 
gear and causing it to oscillate backwards and forwards ? 
—IGNORANT. 7 


[61856.]—Model Screw Steamer.—I wish to make 


.I. 


as they Im 


correspondents please give me full particulars? I have 
nearly all the fittings except a screw, and I should like a 
sketch of a 3-blade propeller; also a plan throughout, if 
space could be allowed. Also, how is the rudder worked 
with a friction wheel 7—A CONSTANT READER. 


61857. Proportions of Model Engines and 
Boilers.—Can any of your talonted readers give easily- 
understood rules for determining what should be the size 
of boilers for model engines? Say the cylinder is lin. by 
2in.. what size of boiler would drive the engine, using oil 
or spirit lamps ?7—SAFFAS. 


[61858.}—Sectional Induction Coil.—I know that 
a great deal about induction coils can be found in your 
baok numbers, but unfortunately new readers cannot 
procure them—even if they knew which numbers con- 
tained the information required. Will some kind friend 
give directions for making a section-wound coil, say, to 
give a jin. or lin. spark, if possible with diagrams, and 
the sizes of the wire, é&:c. ?—GRACCHUS. 


[61859.]— Declination. — We often see in these 
columns the statement that ustar or acomet hasa certain 
declination. Within what degrees can they be seen in 
this country? For instance, on p. 559 it is stated that the 
new Barnard comet has a B. Dec. of 160 10. Would such 
a declination be within range here, or, if not, what is the 
Monit and how is it determined for any given latitude ? 
O. D. ' i v . „ : o” 
[61860.]—Lead in Varnish.—Can anyone give a 
simple test for lead in varnish? Driers are often added 
to varnishes, and when they consist of litharge or sugar 
of lead, they often play the deuce with delicate colours and 
bronzes ; it would be useful, therefore, if some simple test 
could be devised by which one could determine whether a 
given sample of varnish contained lead or not.— E. P. 


[61861.}—Earthquakes.—What is supposed to be 
the cause of earthquakes, or those shakings of the earth 
which tumble down buildings? Is there any theory 
which accounts for them, and is there any possibility of 
truth in the supposition that they occur when the sun and 
moon both exert a direct pull on the earth? If so, do the 
planets exercise any effect in the same way ?7—-CRASSUS, 


L61862. —Gherkins.— Can any reader give any hints 
on the cultivation of gherkins? I have endeavoured to 
find the things themselves in Covent Garden market, but 
have failed, as they seem to be all bought up by the pickle 
makers. Are they simply immature cucumbers, or a 
separate species ?—HORTUS. : 


(61863.]—Roszes.—When is the best time to prune. 
roses, those on standards and on own roots? Can any af 
your readers give explicit directions—those in the garden- 
ing papers are so confusing ?—-ROSA. 


L61864. Butterflies.—I have had a large assortment 
of butterflies sent me from India; but they have all come 
with their wings ciosed. Will some kind contributor tell 
me how to open them ?—LU. 


(61865.]—Kaleidoscopic Pictures on Screen.— 
Will someone kindly explain the method used to throw 
kaleidoscope pictures on the soreen ?—W. E. SCHOLES. 


[61866.]—Pabst Battery.—Has the Pabst voltaic 
battery been described before? If so, where? If not, 
would some of our electrical friends give me th3 reactions 
that occur when it is working, and ot what use is the 
cell? Would it do for electric bells on a low resistance 
cirsuit ?—IOTA. 


[61867.]-—O val Lake.—I am about laying out an oval 
lake. Diam. will be 160ft. by 100ft. I propose making 
au island in centre, leaving a belt for water 30ft. wide. 
Would 2ft. depth of water be sufficient for boating pur- 
poses,and would some kind reader inform me the way 
to make bottom water-tight ? I can get plenty of clay; 
but I am in ignorance how to uso it the best way for 
puddling purposes. This lake will be used in winter for 
skating purposes. Water supply will be by hydraulic 
ram.—J. RICHARDS. 


[61868.]—_Cremation.—Can any fellow reader inform 
e if a society has been formed -to promote cremation ? 
If so, where are its offices? Also. is any literature pub- 
lished ia pamphlet form on the subjeot ?—O. M. R. 


[61869.]— F leags.—Can any fellow-reader inform me of 
a remedy as effectual and jess tedious than catching and 
destroying individually ? Have tried Keating's insect 
powder, also camphor dissolved in benzoline, beside con- 
stant scrubbing and shaking; but these means are not 
perfectly successful.—_C. M.R. 


[61870.]-Thermo-piles and Electric Rail- 
ways.— Have instructions been given for making a small 
thermo-pile? If not, how should I set about it ? I can't 
manage to melt the antimony. Also, what kind of gal- 
vanometer is best to use with a thermo-pile of a couple of 
dozen elements? What electric railways or tramways 
have we in the United Kingdom ?7—ELECTRIOAL STUDENT 


O. 2. . 

[61871.]—Straw Bottle-envelopes.—Can anyone 
Inlorm me how straw bottle-envelopes are made? What 
plant is required, and the price at which they are sold? 
DOCTOR MEDICINZ, “ 


. [61872.}—Perished Vulcoanite.—I have vulcanite 
hose from steam pips: which is used for boillag water in a 
tube. I find that it rapidly disintegrates especially that part 
of the tube which is jusd at the surface ofthe water. Can 
any of ours suggest either a more lasting materia! or 
any means of preventing the destruction of the hose? 
DOCTOR MEDIOINA. :: i 8 i 


í [61873.]—W'histles.—Could Mr. O. E. Stretton, or any 
of our readers, kindly inform me if there are any whistles 
used (organ or ¢Hime) about lin. in dia. to sound with a 
varying pressure of from 10 to 100lb., and are they used in 
connection with the air-brake system? If so, sketch will 
oblige—INQUIRER, 


_ (61874.)—Sawing Logs.—I am about to construct a 
horizontal sawing machine te cut legs not exceeding Sft. 
Would seme of our readers inform me the length of saw 

required and length of stroke, revs, per minute, power 

required, and if the above oan be made in woodwork and 

wrought ironcombined? If so, I should be glad of full 
particulars and sizes.—A WORKING MECHANIC. 


L61875.) —Opals.—I should be glad to know how to make 
opal plates. Will someone please give me the necessary 
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information ? I have been very successful in making the 
ordinary dry plates, and should like to know. how to 
make gelatine chloride plates. Also, how much emulsion 
should be used to cover a plate 12 by 10 7— AMATEUR. 


[61876.]—Bleotrical.—I want to light a billiard table 
in the country with electricity, as I have: no longer a gas 
supply, and paraffin lamps are a great deal of bother. I 
should be oliged for practical advice as to the best way of 
doing this, both as to the incandescent lamps and the 
battery, as I have no convenient motive power. A new 
form of battery was, I believe, promised by one of the 
correspondents to “Ours” some time ago; but I have 
heard nothing farther about it. The approximate cost 
would also be useful, as well as probable working expenses. 
—wW. E. F. ‘ 


[61877..—Hot-Air Engine.—To MR. SEAL AND 
MR. KOEBER.—I have been anxiously waiting for the 
drawings of }-man-power engine, promised a month or 
two back by the former gentleman. I have made an 
engine, but cannot get it to work. Dimensions are as 
follows : Heating cylinder, llin. wide. by Sin. bigh; 
plunger has a stroke of 1zin., therefore there is one avail- 
able capacity of about 130 cubic inches. Working cylinder 
is 3gin. by Zin. stroke. Can either of above gentlemon 
tell me where I am wrong 7—JIRMBA. 


[61878.]—Volk’s Electric Tramway, Brighton. 
—At the above, there is an electric bell so connected that 
should anyone out of mischief short-circuit the two rails 
(which conduct current) by placing a wire across or any 
other means, the bell instantly gives the alarm. In this 
system the current ia supplied by a dynamo driven by gas- 
engine, and is conveyed along the + rail, taken off rail by 
means of brushes fixed under car, and from brushes circu- 
lates round motor coils and back to dynamo by — rail, 
I shali feel obliged if any of our electrical gentlemen 
could tell me how this bell is connected, as I cannot under- 
stand how it is that the current from dynamo does not 
ring it.—T. J. L. 


[61879.}—Colliery Lamps.—Having read in the 
“i. M.” of Morgan's patent lamp, I should like to know 
what has become of it? Also, does any one know what 
lamp was in use at the Wattstown Oolliery, Glam., when 
the explosion took place on the 18th Feb.? I was told it 
was some late patent.— H. S. R. 


[61880.)—-G.N.R. Locomotives. — Some of the 
Peterborough engines have inside cylinders and 7ft. 6in. 
single driving wheels. These engines were, I understand, 
built as an experiment tosee whether they would be more 
economical than the 8ft. single outside cylinder engines of 
the 53 class. Will some reader tell me whether any con- 
clusion has a3 yet been arrived at, and which of the two 
types will probably be adopted in future designs 7— 


(61881.J—Tangent Galvanometer.—A tangent 
galvanometer has, of one turn only, (I) an average dia- 
meter of 26 centimètres. (2) A current deflects the needle 
350 (tangent equal 0:700). (3) The earth’s horizontal 
component for the place may be taken as 17. What is 
the value of the ourrent in ampéres, an ampère being 
taken as 1-10 absolute or centimétre gramme second 
unit? Show the working of the calculation step by step 
in full.—K. C. B. 


[61882 Armature.— We have a Crompton Burgin 
dynamo. Last year we bad a new armature in case the 
one we had went wrong, or when the commutator wanted 
renewing or turningup. When it was first put in it only 
ran about a month, when three sections got burnt. We 
bad it repaired, and it has been working nearly three 
months until last week, when it again got Burnt—how 
many sections I don’t know. Can any of your readers tell 
me the cause of the burning ? I had only just started and 
got the right speed when is went off. There is one thing 
I notice in this armature : the current comes through to 
the lubricators. When I put my hand to feel them it is 
like a sharp sting, not like a shock. Has that anything 
to do with the burning. There is nothing of the sort 
with the old armature. We work it about three hours a. 
night 1, 000 revs. a minute. We light 50 200. p. Swan 
lamps, 110 volts—J. R. D. 


[6 1883. Telescope. —I want to make an8in. refractor 
about 101t. foous. I propose making the tube of pine wood 
for lightness. This and all necessary fittings I can make 
myself; but as the achromatic lens is hopelessly beyond 
my reach, having but limited means, I am undecided 
what form of telescope to make. If some practical reader 
of the E. M.” will help me I should feel obliged, as I am 
anxious to get to work as soon as possible. Is the dialyte 
form of telescope any practical good? Does the fluid lens 
give satisfactory results, and cost the same ? What power 
and definition would a Galilean form give, or the old 
astronomical form? The best and cheapest form that 
will give good results, with price of lenses, will be thank- 
fully received. I have eyepieces belonging to a 4in. achro- 
ae „ Oould I use them for the 8in.? — 
T. ‘ 


(61884.)—-Arce Lamps.—I want to make a model arc 
lamp similar to the one on p. 544, exactly three times the 
size of the drawing, for experimental purposes. Will any 
kind reader tell me what proportion the short bar of 
soft iron ” fixed to A should bear in regard to the height 
of the coil (in my case 29in.), both as regards length and 
thickness? Also the size of wire the coil should be wound 
with (I have Nos. 15, 21, and 26 by me), and the length, 
weight, or number of layers. I have no means of oalou · 
lating the resistance. I want to use the lamp with the 
least possible current, and shall burn very fine carbons.— 
HARRY FRIVOLI. 


[61885.}—American Organ.—Thanks to Mr. Fryer 
and Organon” for replies to my query. I must ask for 
further help. Mr..Fryer advises to have the 16ft. half- 
set voiced to imitate the olarionet. Will this answer 
better thar having them voiced to imitate the violoacello 
as recommended by him some time back? I may say 1 
do not intend voioing the reeds myself. Will Mr. Fryer 
describe the method of producing the coleste effect with- 
out putting one set out of tune with the other? Also, if 
I can have the halt-set of 8ft. voiced to imitate the oboe, 
and if it would be suitable, providing the 16ft. set was 
voiced to imitate the vloloncello? If so, I shall make the 
half-row three instead of two and a half octaves. I shall 
make bellows, &o., the sizes he gave me, as they will suit 
the space I have for them very well. “ Organon” calls 
the arrangement a nondescript. I am afraid he would if 
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he knew all that has to be putin. The two fullrows will 
de in a two-row tube-board placed at the front of the 
soundboard, the half-rows at the back of the soundboard 
with pallets underneath, and fitted with the double-touch 
arrangement. I shall make the tube-board for the half- 
rows myself, as there will be three octaves of English con- 
certina reeds (steel) placed on the top and blown by 
bellows independent of the other bellows belonging to the 
instrument, I am thinking of putting the pedal reeds on 
a separate soundboard, fixed above the main soundboard, 
but conneoted to it by four posts, through which the wind 
will pass. Will “Organon” say what he thinks of this 
arrangement? Will Mr. Fryer or “ Organon” please de- 
scribe the best method of fixing the vox humana fan ?— 


J.B. 
Man Backen in Slide-Rest Screws and 
uts.—I am much annoyed by this in the top slide car- 
ried by the carriage of a 10in. sliding surfacing and 
screw-cutting lathe, especia'ly when screw-cutting. Is 
there any remedy short of a new screw and nut? Aud is 
backlash a source of annoyance to the expert workman ? 
if so, what is the common practice in engineers’ shops for 
preventing or remedying it ?—VERDANT. 


(61887.]—Screw-Cutting (Books on).—Do any of 
these deal largely with the shaping of the tool, clearance, 
cutting angle, rake, &0.? I want one such, being well up 
in the arithmetic of sorew-outting. I don't want to pay 
for merely a compilation of tables of change wheels.— 
VERDANT. 


(61888.]—Electric Lighting.—Oan any reader tell 
me about an incandescent lamp which consists of a tube 
filled with carbonic-acid gas? A wire is run into each 
end of the tube, which is sealed, and when a battery is 
connected to wires, a light proceeds from the gas. I also 
want to know about a battery with a block of carbon and 
zinc cylinder—in fact, Bunsen's elements— only, instead of 
sulphuric and nitric acids. Iam told chloride of sodium or 
common salt was used. Please say if porous pot is used, 
and if battery is any good, as I would like to use it instead 
of acids for my own use. 2. Can anyone say. what 
Obaudron's thermopiles are made of which were described 
inthe Electrical Review a week or so ago? They were 
said to cost little for gas and to be powerful for size, but 
nothing was said of oomposition.— OAPTAIN NEMO. 


[61889.]—Stability of Ships.—Given the tonnage, 


to calcalate and draw the curve of stability. Is the ship 
artificially heeled over to different angles by the concen- 
tration of weight on one side of the deck, and the righting 
moments corresponding to those angles thus arrived at ? 
Or, can the righting moments for given angles of heel be 
calculated from the dimensions and weight of the ship ?— 


CHESS. 


ALL Communications for this department must be 
addressed to J. PIEROR, Langley House, Dorking. 


PROBLEM MXXXIII.—By BLACK PAWN. 
Black. 
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White, (11 + 6 
White to play and mate in two moves, 


SOLUTION TO 1,081. 


Black. 
1. Anything. 


White. 
1. Q-Q 2. 
2. Q, R, Kt, or B mates, 
or P discs. mate. 
(Thirteen variations.) 


NOTICES TO CORRESPONDENTS. 


CORRECT solutions to 1,031, by W. J. Carpenter, 
Cotswold, W. Hewson-Kilbee, V. S. Pochin, Black Pawn, 
F. Krasser, A Beginner, Country Boy, Link, A. Dean, 
Major (duals cleverly avoided), J. Mackenzie, G. A. A. 
ee to 1,030, by T. H. Billington, Link, and F. 

asser. 


BLACK PAWN.—Tbanks for problems. They shall be 
examined. 


G. A. A. WALKER.—Obli 
. Obliged for slip, and for good 


V. S. POCHIN.—Marks are taken off for wrong solutions, 
such as your second attempt at 1,029. 


IX future, in three-mover's, White's second move need 
only be given after Black’s defence. 


‘NOTICH TO SUBSCRIBERS. 


Ders receiving their coples direct from the office are re- 
that the ber of the term for which 


tapper, asan intimation that a fresh remittance is 
it is desired to continue the Subsoription. 


ANSWERS TO CORRESPONDENTS. 


— . — 
% All communications should de addressed to the BDITOB 


of the ENGLISH MECHANIO, 332, & rand, N. C. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put drawings 


for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries as 
manufacturers or correspondents, or 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corro- 
spondents, under cover to the Editor, are not forwarded, 
555 the names of correspondents are not given to in- 
quirers, 


ueries put the numbers 


for addresses of 
ero tools or other 


% Attention is especially drawn to hint No. 4. The 


pace devoted to letters, queries, and replies is meant for 
the 


general good, and it is not fair to ocoupy it with ques- 


tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. 
Column ” offers a cheap means of obtaining such informa- 
tion, and wo trust our readers will avail themselves of it. 


The “Sixpenny Sale 


BACK NUMBERS. 


WE receive so many queries asking for directions how to 


make many instruments and appliances which have been 
fully described in back volumes, that we have compiled a 
list, whioh we shall insert in this column at intervals, of 
those most frequently sent, and as the numbers are still 
in stock, new subscribers should consult the list before 
sending their questions. 


Bookbinding : No. 613. 

Electric machines : Nos. 1,009, 1,025, 

Electro-magnets ; Nos. 772. oh teehee 

Lacquers : No. 866. o 

Pattern Making: Nos. 938, 941, 943, 945, 948, 950, 952, 954, 


955, 956, 968, 959, 962, 963, 969, 974, 978, 986, 989, 993, 
995, 998, 1,000, 1,001, 1,003, 1,004, 1,008, 1,009, 1,010. 


Silver-plating : Nos. 1,009, 1,010. 
Varnishes : Nos. 478, 619, 675, 723, 775. 


The following are the initials, &0., of letters to hand up 


to Wednesday evening, March 2, and unacknowledged 
elsewhere 


A. M. TAYLOR.—H. Watson.—G. F. Riddiford.—A. Henry. 


—R. E. Quinn. —Chas. Rabache.—A. J. Adams. — F. R. 
Davis.—J. B. Shipley.— R. H. Harrison. —Sir R. M. Ste- 
phenson.— G. D. Neil.—K. B. Williams.—C. S. Stook.— 
D. H. Littlejohn.— J. Boggis.— W. C. Roberts. J. T. N. 
—F, Hunt.— W. G. Jackson.— H. L. Whitaker.—S. R. O. 
Beginner. — Cambridge. — Capture.— Zirconium. H. 
Green.—Furnace.—Leumas Lerref.— H. P., Leicester. 
Queen. — One Deeply Interested. Dublin. —Tor.— F. G. 
Lloyd. -A Fellow of the Royal Astronomical Sooſety.— 
Machinist.— Fog.—Brickey.— Arthur Mee. —EoSs.— A. F. 
Shakespear.— J. Q. D.— Aerial. 


EBBO. (Tou were answered last week on p. 575. Oorre- 
spondents should take the trouble to look through the 
paper before repeating their queries) — BEGIN NX ER. 
(Similar query inserted on p. 553.) —-CHAR. (You would, 
no doubt, find all the works on sizing at any large boak- 
sellers in Mauchester; but perhaps Webb's “Warp 
Sizing” will suityou. Its price is 7s. 6d.; but we for- 
get the publisher.)—JASPER. (We do not know a work 
with that title by Cameron Knight, Hts “ Mechanician 
and Constructor for Engineers” is published at 183. 
See the catalogue issued by Mr. Calvert, Great Jaokson- 
street, Manchester.)—G. CALVER. (If the choice is 
limited to books at a moderate prioe, we should suggest 
the following :—Shirley Hibberd's Field Flowers, 
38. 6d., Groombridge, or his “Handy Book for the 
Rambling Botanist,” 6s. 6d.; Moore's British Wild 
Flowers,” 163., Reeve; Plues’s “ Rambles in Search: of 
Wild Flowers,“ 7s. 6d. Bell; and Pratt's “Wild 
Flowers,“ 12s., Society for Promoting Christian Know- 
ledge.)—R. F. TAYLOR. (There are at least four works 
for choice, according to what yon want. Martin's“ Screw- 
cutting Tables,” la, ; Sheddon's“ Borew-outting, Boring, 
and Turning,” Is. 6d.; Greenwood’s “ Sorew-cutting,” 
Is. 61.; and Holden's Guide to the Manipulation of 
the Screw.” We forget the price of the last, and do not 
know publisher of any; but no doubt they can be had of 
any large bookseller.) MICRO. (As to the instrament, 
it would be invidious to recommend one maker iu pre- 
ference to others; but at any rate procure a good 
stand. You can always add objectives. As to a book, 
try Jabez Hogg’s ‘ The Microscope,” 7s. 6d., Routledge; 
Dr. Lunkester’s “ Half-hours with the Microscope,” 
2s. 6d., Allen; and Dr. Carpenter's “ Mioroscope and its 
Revelations,” 163.; J. and A. Churchill.)—Lv. (Pepper's 
“ Playbook of Science,” 5a., Routledge.) —N. E. (Lf the 
engine is worth special notice, you will, no doubt, find 
it on the sheets issued by Mr. West, of Darlington.)— 
WANTS TO Know. (The fat is cut up small and placed 
in a copper or brass vessel over an open fire, or prefer- 
ably it is heated by steam. It is gently stirred, and 
after a time the liquid portion is drawn off through a 
tap, and alum is added in the proportion of four or five 
parts per thousand. After standing for six or seven 
hours in the melted state, the clarified fat is run iuto 
the veesels in which it is sold, and allowed to cool. The 
refuse in the copper is put into a press to express the 
fat, and the remainder is sold as greaves.)—A WORKING 
MECHANIC. (Brine,or a solution of chloride of calcium 
is used teoause it does not boil until a much higher 
temperature than that of boiling water is reached. Con- 
sequently the tins completely immersed in such a bath 
have steam generated within them, and that drives out 
the air When the vent is pierced. The steam is allowed 
to escape freeiy for some little time, and then the tins 
are hermetically sealed. See No. 816, p. 238, for tuli 
details, as the process varies with the nature of the 
articles to be preserved, and whether cooked at tlie 
time or previously.)—STUDENT. 
given as to your whereabouts; but surely you can 
attend tome evening classes. The books you have are 
good ones. All scientific dictionaries are necessarily 
expensive, and you must specify what brauches of 


(No indication is: 


science before anyone can advise.) — OLD SUBSORIBER, 
(Certainly not. Such acids and chemicals are sold by 
the boy at almost any oilshop.)—B. W. M. (No. A 
will may be written by any one; but thoze who are to 
witness the signature must not be legatees. That is, 
witnesses must be persons who derive no benefit what- 
ever by the will.)—APOLLO BELVEDERE. (You might 
get a colony of ants, and utilise them for the purpose, 
keeping them as nearly as possible in their natural 
conditions; but they are of doubtful use. See p. 419, 
No. 1059. and the indioes.)—L. W. (They can be 
hardened and tempered in the manner usual with other 
articles of steel; but perhaps the cementation process is 
the safest for such pieces. See indices for many refer- 
ences to suitable processes.)—R. B. (Nothing wonder- 
fulin such stones. They are used like plates of glass or 
brass in the harmonicon. 2. There is no doubt that the 
campanile at Pisa, better known as the leaning tower, 
ig an example of subsidence in the foundation, because 
there are obvious indications of attempts on the part of 
the builders to bring the tower back to the vertical. 
You will find an account of that and the tower at 
Bologna in most of the encyolopsedias. 3. No, they ure 
not electricity; but minute particles of steel combiaing 
with oxygen owing to the heat produced by friction. 4. 
See many articles on enlarging in back numbers.)— 
CONSTANT READER. (See the indices of back volumes. 
If you want something to be sung at“ our place of 
worship” why not procure some of the many excellent 
pieces you can find in the list published by Novello, say ? 
2. You will find the mechanical operations for tuning 
orgao-pipes in back volumes; but the “ear” is the 
principal requisite. There is no ready answer to either 
of your questions, The first would involve the writing 
of a small treatise ; the second is answered in the back 
volumes so far as it can be, as itis simply a matter of 
practice.)—MINERVA BOILER. (Only for the same 
reason aa liquid fuel is hurtfal—that the intense or con- 
centrated heat damages the plates; but so far as coke 
is concerned, it is used. 2. Ratu-water ought not to be 
hard, though, if stored in a galvanised tank it will no 
doubt take up some of the zinc.) — LRS DENTS. (One. 
of Bailey and Oo.'s (Salford) Pyrometers would answer, 
no doubt; but look at pp. 444, 466, 532, Vol. XLIIL)— 
EIN RASTLOSE URSACHENTHIER. (The kind of attraction 
referred to belongs to the phenomena of capillarity, for 
sn account of whioh see Ganot’s Physics,“ or almost 
any of the textbooks dealing with such subjects.) W. 
CARTER. (The only phenomenon about it is that it can 
do so only when the wind is strong enough to overcome 
the effect of the current ortide. You are not, of course, 
referring to the effects witnessed in the case of eddies. 
In the case of a broad, strongly-running stream the 
water at the side is generally comparatively stationary, 
but sometimes has a contrary movement to the water in 
the centre.)—A.S. (Have we not already given ample 
directions for making batteries for electric bells ? There 
is nothing betcer than the Leclanché for bell work.)— 
BEGINNER. (You have only to melt the zinc and pour 
it into the moulds; but uuless you have a furnace and 
suitable appliances it is oheaper to buy. Oylinders for 
Bunsens are usually cut out of sh3ct, made hot and bent 
round a mandrel. Always use the strongest nitric acid 
in the inner cell of a Bunsen.)—AJAx. (A patentee is 
a pereon who has obtained a patent. There is no such 
thing as a provisional patent. When an application for 
a patent is accepted the applicant can sell his rights ia 
it—it he can find a purchaser.)—G. O. (Such an inven- 
tion would te valuable; bat uir is not pumped out of 
the tins referred to; it is driven out by steam. See 
answer above to“ A Working Mechanio.”)—J. BARFORD. 
(Sve several Answers last week.) —I TEL. (Better 
find out ths cause by consulting a medical man. Dis- 
charge from the ear is sometimes a serious symptom.) — 
YOUNG SUBSCRIBER. (There is a good deal about bar- 
monium construction in back volumes, but we know of 
no practical work on the subject. Probably if you put 
definite questions you would receive full answers from 
some of our readers.)—ASCALON. (For old-fashioned . 
weather-guides see p. 42, No. 1016, p. 546, No. 1012. 


They depend for their action on the effect of atmo- 


spheric moisture upon a piece of gut—such as a fiddle- 
atring.)—O. 8. (You can obtain such a work at Pit- 
man's. One is mentioned in Reviews, p. 2.)—A 
Novice. (Campin's Hand-Turning in Wood, Ivory, 
&c.,” of any bookseller ; but most works of the kind deal 
with something more than wood. 2. Yes, a dozen Bun- 
sen celis will enable you to have the electric light; but 
before you fit them up read back numbers, and even the 
present.)—J.L. (A short coil of rather thick wire is 
passed from end to end of the magnet while a current is 
flowing through the coil: but you do not mention 
shape of magnet. It is usual to draw the coil nearly 
off the ends of magnet. The coi! should be large enough 
to pass easily over the bar, and a strong current should 
be sent through it.)—CANTAB. (It ia impossible for 
anyone to say what is the matter with your injector. 
Personal examination would be nec sry. You do not 
even say whose make it is, Read up the principle of its 
action in one of the textbooks.)—INQUIRER. (It means 
exactly what is stated— lft. in 6ft.,ur lin. in 100in., or 
whatever it is. Thus, a roadway may be said to fall 1 in 
200, which would mean Ift. in 200ft., or lin. in 200in.)— 
UN-SOIENTIFIO. (A ball is certainly not influenced by 
any movement of the thrower made subsequent to the 
ball leaving his hand. What is referred to is possibly 
“bias” given to a ball by which it takes a different 
Gireotion to that expected by everyon? but the thrower. 
In cricket, for instance, the aim of the bowler is to 
pzzle the batsman, and he puts a bias or twist on the 
vall, by which, while apparently cleur of the wicket, it 
breaks in” behind the bat; but that twist must be 
imparted to the ball as it kayes the bowler’s hand—he 
cannot affect it afterwards. Never mind about the 
absurdity of the question; others much more absurd 
are put.)—H. NEWTON, (You will fnd much about it in 
back volumes ; but few if any books. There are articles 
in the cycloprmdias giving all the information necessary.) 
3 YEARS’ SUBSCRIBER. (Impossibie to answer such u 
question, Compensation cuses depend ou the reports of 
valuers who must inspeot the place aud examiue into 
asserted profits before they cau furm un idea of the 
proper compensation to be awurded for ‘compulsory 
removal.)—C. W. OADE. (We believe we answered you 
recently. You will find ‘pienty of polishing pastes in 
back volumes, Perhaps what yuu refer to is rouge 
mixed witb some fat.)—PLUMBER. (Lou can obtain all 
the information necessary in connection with the plum- 
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HISTORY—and it presents no 
difficulties for the plainest and 
humblest readers — will have a 
better acquaintance with history 
. than most men bring from a long 


bers’ certificates from the clerk of the Plumbers’ Com- 
pany, Guildhall, London. E.C.)—PooR WOODWORKER. 
(If you cannot refer to the back volumes, hire an in- 
strument and examine that. If you will ask a definite 
question, it shall be answered orinserted. There is not 
much “effect” to be obtained from so small an affair.) 
P.Q. (if the water is hard, a lead cistern is as good as 
anything else. In London, cisterns are mostly lined 
with zinc, but slate and lead are frequently used. Ena- 
melled iron would perhaps be best of all.)—CHARCOAL. 
(If you mean vulcanite or ebonite, it Is not enamel, but 
the polished surface. See p. 422, No. 1111, und the in- 
dices of back volumes.)—ENQUIRER. (See p. 224, Vol. 
XXXV. The former is made up of pieces of wood, the 
exterior being of the expanded shape of the bellows. 
When thelatter is finished, the centre pieces are pushed 
out and the former is taken apart and removed. No 
book on so simplea matter.) — WATER THUMPER. (See 
p. 456, Vol. XXXIV., and the indices of back volumes. 
The method has been frequently described.) —EDWARD 
CONRY. (You must use your own discretion. It is 
useless to ocoupy space a week later with replies sent in 
at the last moment, which are already answered in 
thé following issue; and as far as fault-finding with 
replies goes, we think you have done your share. This 
week we have again left out or modified several replies.) 
H. I. (Mathieson’s “Vade Mecum for Inventors,“ 
published by Mathieson and Co., Bartholomew House, 
E.C., is the book you want; but you pust employ a}... 
broker, unless it is a very small sum, when it can be 
done through the Post Office Savings Bank.) J. 8. 
(No; we saw nothing very novel: at. the Stanley show 
this year.)—A VICTIM. (You have no remedy but the 
County Court. There is nothing criminal in your 
debtor’s conduct.)—VULCAN, E. E.M., W. HABGOOD. 
(In type.) 
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Medical Electricity. — Thousands gratefully 
acknowledge that the MNDICAL BATTBRY COMPANY'S VARIOUS 
ELEOTROPATHIO APPLIANCES promptly relieve and permanently 
cure all Diseases of the Nerves, Stomach, Liver, and Kidnoys. 
THOUSANDS of unsolicited tostimonials received. Write for coples, 
or call and see the originals. Mr. C. B. Harness, the Eminent Co — 
sulting Medieal Kieotrician, may be consulted daily (without 
onargo). Allin search of health should wear Harness’s Eleotro- 
pe o Belt, price 2ls. (post free). Will last for years. New 

amphlet (host free) from the MEDICAL BATTERY COMPANY. 
52, OXFORD STREET, LONDON, W.. + 
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Advertisements mus? reach the office by l-p.m.on Wednesday, te 
nsure Insertion in the fellowing Friday's number. . 


— ————— — 
Holloway's Pills.—Holloway’s Pills are specially 
adapted for the young and delicate ; their gentle and Pnrify ing 
notion ranks them above all other medicines. Indigestion 
nervous affections, gout, and rheumatism these Pills have achieve 


. Ludgate Hill, London- 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the first 
24 words, and 3d. for every succeeding 8 words. 


~ 


Good Value Offered {cash or instruments) for all 
kinds of sound or repairable ntiflo Appliances. —— CAPLATZI, 
Tea Depot, Chenies-street, near British Museum. Established 


~ 


Organ, church or chamber, 8 stops, pedals, bourdon, 


for themselves universal fame. They expel all impurities fro 
blood, and thus restore cheerfulness and Moe R ve composition pedals, interior new, 312 pipes. Exchange Harmonium 
1 I or American Organ.—HOLT, Ormskirk. 


TATIO ELECTRICITY. THE 

“ INFLUENCE" MACHINE: HOW TO MAKE IT AND 
HOW TO USB IT. By JAMES WIMSHU THE COMP 710 
INFLUENCE MACHINE, WITH TAE RECORD. OF SOMH 
BXPERIMENTS.. By THOMAS GRAY. Numerous Woodsuts—-| 
London :—~PEWTRESS and CO., 28, Little Queen-strect, W.O. ; | 
KENT and CO., Paternoster-row ; and all Booksellers. Price 6d 


Wanted, Launch Engine, Propeller, Lathe, Tri- 

-oycle, Perambulator or Parts, for new Tools, Cutlery, Plate, Miscel- 
Janeous Hardware, Sewing Machine, Revolver, Air Gun. —HARRI- 
SON „Devoran, Cornwall. 
I will exchange my 52in. Bicycle (by Bayliss aud 
Thomas, Coventry), in perfcot condition, oost £17 108., for a useful 
Lathe, about 4in. centre, with gap bed, vulue about £6.—T. 
MASTERS, Tenterden, Kent. 


— 
EVERY WATCHMAKER and JEWELLER SHOULD READ THE Will exchange 56in. Matchless Picycle, good condi- 
Ton e both wheels, for Lathe, with slide rest, &e.—PENNEY, 


HOROLOGICAL JOURNAL, |rt Dyker, sien 


Monthly 3d. KENT and CO A Lathe, gunmetal headstock and poppet head, dog 
. chuck, and foot motor for same, in good condition. Offers requested. 

ANNUAL . commencing with any month, | —DOVER, 8, Clifton-street, SW.: s a 

zent to 


F. J. BRITTEN Air Bell Indicator. 4 holes, in working order. Ex- 
At the Horological Institute, 7 change.—Apply JOHN H. HIN DL I, Rdenfleld, near Bury, Lans. 


N : 
orthampton-square, Clerkenwell |. Daie of Crown and Flint (Optical Glass), for work- 


ondon. , 
MARCH NUMBER NOW READY, PRICE SIXPENCE, ` 88. ITH, HEREFORD 
. 7 0 
Large double-handled Screw’ Plate and T 


NOWLEDGE. Edited by R. A. : 
N sizes, Jin. to gin., never med, for 18in. to Vin. $-blavie e or 


PROCTOR. 


Contents :~The Story of Creation: , 
By Hawt. cicat oal. By M. e i gauge flttinga.—A. HAL LS, Howard-street, Yarmoutk. 
ours e Miproscope. y Henry J. Slack.—Myths of Night r Line 
and Winter. By't 1 — z |. Chime Olock, 8-day, quarters on silver-toned bells, 
Poe ons aise Stella Oe ber pre ele By R. A. J hour cathedral gon Lein sit Aecept Gold Watch, or offers. 
London :—LONGMANS, GREEN, and CO. 25. Fisherton, Salts ury. ae 


Youth's new Tricycle, Grindstone and Frame, 4 new, 
mbulator wheels, axles, plated capa. Offors. Seen by appoint- 


Bilaton-read, Wolverhampton. Stamp. 


MHE SHEET METAL WORKER’S! 
By R. K. WARN Proton Lin lat an 
à ractica — e Merker. i 
Containing Practical and Simple Rul 205 stri the 
tterns required fer Sheet Tron, Zino, Copper, and rae eos 


pe 
hot ta.—W. SMITH > 


I-horse Engine. Boller, att, high, $ 4. derm fte 
„ Wolverhampton. 


i 1 aby a house. Offers.—W. TH, Bilston- 
ustrated by 32 Plates and Diagrams. a Ps a Coventry”! ae oi 
The work has been examined, practically tested, and reel ved a Tricycle, corny. 2 3 


special note of recommendation 
orkers, and Tin-plate workers. 
Pu od and seld 


mowly painted, a, 
change refused.—FORD, 75, St, Paul’s-road, Camden, N.W. 


Engineer's Tools (workshop), Files, Chisels, Screw- 


m the Gas Meter Makors, Zino 
tho Author only. 


NOTE OMANGE OF ADDREAS— — 
M, ST. AUGUSTINE'S ROAD, CAMDEN SQUARE, N.W. VVV 


Pries, handsomely bound in cloth, 10s. ; post free, 1 
5.0.0. made payable Post Offies, . 


CLARK'S TRANSIT INSTRUMENTS, 


£7 10s., £9 178. 64.,and £13 13s., give universal tim 
of the globe. A. J. FROST. 6, Westeinster Chambers, we 


RAOTIOAL GUIDE FOR HEATING 


WITH HOT WATER PIPES Mansions, Vineri 
Drying Rooms, Workshops, Range oilers and Batha, oe 
ratus. Illustrated. 19 stamps, post free.—J. ELDRIDGE, Consult- 
ing Engineer, 54, Murray-street, Hoxton, N. 


Wanted, Sprague's Electricity and Bottone’s 
Book aye ge xchange Gem Air Pistol, in ease; Alb. 
Chromic, Acid, Tennis Racquet-SANDBLL, 18, Vallis Way, Frome 


Very powerful Magnetic Machine, constructed 
with Siemen's Armature for medical or experimental purposes, has 
a variable resistance regulator of of 10,000 HOWARD, Prest- 
wich, Manchester. e 


Would exchange spider wheel Bassinette, 
9 Volg. ENGLISH MEOHANIO, 3 bound, and Turning Tools, 
Bioyole.—70, Pomeroy- street, New Cross. 


4ft. Lathe 
for 53 


WHO READS and 


school and college career.“ - Bir- 


NEw AND REVISED EDITION, in Monthly 


CASSELL X ~ COMPANY, : LIMITED, 


will exchange BOILER. Iain. by 9; fittings and 
Horizontal 


achromatic. Exchange spark-giving induction coil. Offers 


Woodturner’s Foot Lathe; equal new; Pump, sult 
suit engine or green? 


Electricity.—Six pint Bunsen Batteries, in case com- 
lete ; eighteen quart Bnnsen’s, I5in. diameter nite Plate for 
lectrical Machine or Electrophorus. Offers —ANDREWS, 40, 

Amersham Vale, New Cross. 


Scientific Books. — Offers. “ Dictionary of 
Science (Dr. Brande, F.R.S.). published £3 28. Scientific Dia- 
loguos ” (Joyce), published 28. 6d. British Manufacturing Indus- 
tries” (Birmingham Trades), published 3s. 6d. 


Scientific Books.—Offers. “ Mechanics, Theoreti- 
cal” (Twisden', published 4s. 6d. ‘f Mechanics " (Wormwell), pub- 
lished 3s. Gd.“ Steam Engine (Evers), published 2s. 6d. “ Practioa 
Tables and Rules for Steam Engine” (Faldicke), published 2s. 


Scientific Books. — Offers. Hydrostatics and 
Pneumatics ” : Larder and Lowey), published 5s. “ Pneumatics and 
Acoustics” (Professor Pepper), published 2s. “Geometry r 
Willock), published 53. Light (Professor Pepper), published 2s. 


Scientific Books.—Offers. ‘ Geometrical Draw 
ing” (Binns), published Fs. Elementaay Geometry (Wilson), 
published 38. 6 “ Solid Geometry and Conic Sections“ (Wilson), 

ublished 38. Cd. Practical and Solid Geometry” (Payne) pu 
ished 2s. 6d. 

Scientific Bookg.—Offers “ Alg ebra ” (Todhunter), 
published 23. Cd. Euctid” (Todhunter), published 3s. 6d.“ Trigono- 
metry ” (Hall), published 28. d. Mensuration, Plain and Solid 
(Boucher), published 28. Gd. Apply, Mr. ANDREWS, 40, Amersham 
Vale, New Cross. i l 
Cornet. cost 30s. Will, exahangei for; good olaripnet, 

inea in cash. 4shanks and plated mouthpiece.—A. 
esterham, Kent. riL Tobis Aa iae 


"7. 
‘or take one 
'FULLEB,. 


10 s-centre Lathe, four-speed flywheel, with tools; Ex- 
i | Shange Frioydle.—TOLEMAN, 3; , Ialedon-raad ; Finsbury Park, N. 


È ; . L — 
TTT 


-Bichromate 
Lamp, alt oom · 


t 
. plete,’ What ofiara ?2—HOARE; 2, Ehddeg-btnget; Halifo x,. 2 


ory 


"Sin. spark. Exchafige for a good band 


Spark Coil, 
value £5.—P. SMITH, 58, Charring- 


Sewing Machine or Cheffoniere, 
ton-street, Camden, N.W. 


Vacuum Tubes wanted, Exchange Medical Coil 
and Battery.— P. SMITH. 


“ English Mechanic,” Vols. XL., XLI., and XLII., 
unbound; Glifford's First Principles of dhe Exact Sclenoes 
wanted, or offers 7— W. H. M., 91, Seville-place, Dublin. 


Wanted, for lecture purpose, thoroughly well made Table 
HORIZONTAL or BEAM ENGING, no boiler, about J bore, II stroke, 
for good Scientific Exchange or offers.—-Mr. How, 75, Great Port- 
land-street. W. : s . 

“Webb's Celestial Objects” and “, Proctor’s 
Star Atlas” Wanted, Carpenter on the Miercscope,” Polariscope, 
or other Micro. Apparatus. —CHAFFET, Aldwick Cottages, Wynd- 
ham-road, Bournemouth. 


Wanted, a Wealemefna. good condition. Offers.— 
HODSON, 24, Upper Walhouse-street, Walsall. 


What offers in Lantern Slides or old Optical Instru- 
ments for ORGUINETTE and TUNES, quite perfect.—W. WHITB, 
17, York-street, Nottingham. 


Micro. Slides or accessories wanted in exchange for 
„ KNIGHT'S MECHANLO'S DIOTIONABY,” in parts, complete; 
„ Cassell’s History of England.” last edition, 9 vols in parts as pub- 
lished ; ‘* Cassell’s Our Own Country,” complete in parts, together 
or separate.—MICRO, 2, Lansdowne-terrace, t. Mary’s-road, Porta- 


mouth. 
| Complete set of 2H.P. Engine Castings, double 
cylinders, turned and bored. What offers? Stamp for reply.— H., 


21, Alexandra-road, Ford, Devonport. 


Tricycle, Centaur Convertible Sociable, good condi- 
tion, cost £32. Seen by appointment. What offers? Single Tri- 
9 Erl pper pattern wanted. — E. M., 66, Lowden-rvad, Herne-hill, 
2. e 

Wanted, Launch Engine, 2in. bore, and boiler to euit 
firebox, burns coal, 
work at 1001b., worth £7 ; also- ine, 1 by Zin and 
cash.—O. WATSON; Blyburgate-street, Beccles, uffolk. 


Books.—Britten’s “ Watch and Clockmaker’s Hand- 
book,” Beckett's ‘t Clocks, Watches, and Bells,” Hasluck's ‘* Lathe- 
work,” Goodeve’s Elements of Mechanism,” Shelley’s ‘‘ Workshop 
Appliances.” All volumes clean and perfect.—Offers to G., 4, Solon- 
road, Brixton. ; ; , 

Racing Schooner, Ariel,“ 66in, long, built, new, 
splendid sailer. Photo, 5d. Wanted, Engine, about 3in. bore ; a 
Boller, shell 42in. by 1Sin., to value of £7,—ANDREWS, 1, Tavistock- 
terrace, Holloway. 


‘Will exchange 


pine Se 


Model Horizontal Engine, lin. 

cylinder, and one Rifle, for back-zeared slide-rest Lathe, about 
ntras, or Locomotive Engine aud Boiler about Idin. long.— 
OWB, Ryburgh, Norfolk. 


Ain. stroke Slotting 
has compound circular table, 
gear for power, nearly new, cost £12. 
64, Park, Ecoles. 


Bench Lathe, 2} centres, back-gear, slide-rest, tees, 
ghugks, £2 10s. ; fin. spark coil. Offers. Ho, 95, Manor-street 


= U 
Rook or Rabbit Rifle, first-class make, any engage- 
ment, cost £6 10s. Offers in lathe requisites, 1-horse boiler.—Above. 


Wanted, good Lathe, complete. Hxchange superior 
English lever.—F. UNDERWOOD, Beverley. 


Water Motor, about half horse-power, in good work- 
ing order; will take good exchange.—A. WAL TON, 9, Queen Anne- 
street, Stoke-on-Trent. 


Engine and Boiler, together or separate, half to 
l-horse power, must be in good condition ; good exchange given.— 
Mr. HY, PEMBERTON, Welbeok-terrace, Western-road, Derby, 


“Qassell’s Encyclopedia Dictionary,” now 
issuing," A to Glos,“ in 3 vols., 21s. each ; Griffith and Henfrey's 
% Micrographic Dictionary,” complete, 21 28. 6d. parts, aud 9 vols. 
„ Electrician,” 9 to 17, unbound. Wanted, Britannia Co.’s Patent 
Lathe and Fretsaw, with attachments, Lathe, or offers.—L1BRA, 
Glenmore, Hampton Wick, Middlesex. 


Large Air Pump, in working order, receivers, &o. 
Will take good Clarionet, Cells, or Models.—SARGEANT, 26, South- 
grove, Peckham, S.E. 


Steam Gauge, 2in. water gauges, safety-valve, all. 
new ; Sin. Invincible Lawn Mower, cost 50s. Exchange offers. 
Letters to W. SMITH , Bilston-road, Wolverhampton. 


Set of 2 H.P. Vertical Engine Patterns, facto 
make, costs £2 at sale. What offers ?—H., 24, Alexundra- roa 
Ford, Devonport. 


Chamber Barrel Organ, 6 stops, 8 barrels, 30 tunes 
(sacred), Sft. high. Will exchange for large Bookcase or 36in, Facile 
Bioyele.— J. L., 37, Trafalgar-street, Brighton. 


Wanted, Maglo Lantern or Dissolving View set, with 
oil lamps. Exchange Electric Light Apparatus, Incandescent 
Lamps, Induction Coil.—Address, CHARCOAL WORKS, Hodson- 
street, Liverpool. 

Phonograph.— Wanted, a first-class loud-speaking 
instrument. Must be low in price and on approval. Cash or ox- 
change.—F. H. D., 36, Shrubland-road, Dalston, London. 


Exchange 48in. Bicycle, cost £10, good as new for 
zin. or 3hin. Back-geared Lathe and Slide-rest.— las. 


W. A. Conn, 
Orguinette, very powerful tone. What offers /?—W, 
SUN DRU, Dickleburgh, Sole. TRA NY. 


Machine, Manchester make, 
self-acting all motions, top drivi 
Exchange offers considere 


Te ee a a, c ae at SS ew 


6 UT 


The English Mechanis 


AND WORLD OF SCIENCE AND ART. 


:' FRIDAY, MAROH 11, 1887. 


NIBLETTS NEW SCREW- CUTTING 
APPARATUS. 


HOR many years past attention has been 
drawn to the difficulty of tfacing 


gcrews by hand with the ordinary chasing 


tool, and from time to time the inventive 
faculty has been exercised in devising: expe- 
dients to facilitate this work. Success. has 
been but partial hitherto; for, although at 
first sight it may appear a simple matter to 
arrange a mechanical apparatus in connection 
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with the:mandrel to drive the tool at a given 
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rate, nothing is more difficult than to-do this 
with accuracy without considerable altera- 


to it. Screw-cutting, moreover, is of two 


kinds—viz., for metal screws of various thread from about 6 to the inch down to the the traverse., 


—— a sinwe | -e 


A 


` MARGE 11, 1887. ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,146. 


some such substitute as I am about to lay 
before the reader, and which I am glad to 
say originated with a paper of my own some 
time ago, entitled “Screw Mania.” I there 
endeavoured to point out what was needed, 
and why it was needed, and the inventor was 
stirred up thereby to a series of experiments 
by which the present apparatus was ulti- 
mately developed: The ingenuity displayed 
will, I think, hardly be called in question, 
even by the most captious critic. Let it be 
at once understood that it is only for that 
kind of screw-cutting of which I. have just 
spoken that this contrivance is introduced. 
It is, therefore; for the amateur and instru- 
ment maker that it is peculiarly suitable. 
It may, however, be added to a -hack-geared 
or self-acting lathe to increase its capabili- 
ties! Its advantages over, a traversing man- 
drel may. be thus, stated! :—1. It is infinitely 
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less- costly. 2. Ib“ will cut screws upon a 
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23 
the rotation of which by means of a roller in 
contact with its face gives movement toa 
horizontal bar carrying the chasing tool, the 
pitch of screw depending upon the angle at 
which the swash-plate is set. I myself sug- 
gested some years back the possible use of 
such swash-plate in this manner, but am free 
to confess that the difficulties attendant upon 
its practical adaptation appeared so insur- 
mountable that I gave up the idea as an im- 
practicable ‘ arrangement. Mr. Niblett's 
mechanical knowledge and ingenuity en- 
abled him to master these difficulties by 
giving to the disc one revolution only to 24 
revolutions of the mandrel. This is the 
secret of the practicability of a swash-plate 
for the purpose in. question, because if it 
makes turn and turn with the mandrel, only 
half a thread of any given pitch can be ob- 
tained by its means ;. but another difficulty 
has to be battled with. If a bar is in contact 
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long. article. held between ntyes as easily with a swashplate, ‘the ‘latter will not give 


7 t as upon ` chucked . work.’ 3... It “can be uniform motion to it,; 
tions of. the;lathe, pr, considerable additions | added, to, any’ lathe Without“, difficulty, 


to it,; it becomes necessar 
thékefore, tb Shbstitue;for zus flat surface of 


~e 


A. Instéad of “copying, ‘it will. originate any] the disc a certain definite’ curve to, equalise 


This, has i beei effected by the 


sizes, for which nothing can beat the ordinary | very finest, It, is always ready för action) maker, who ascertained the curve by experi- 


self-acting ; lathe, and. the. special machines 


for making bolts, nuts, and small seréws-; 


and, secondly, such screw-cutting as embraces 
the work usually done in . the: lathe. with 


and when, by its 
sbeen ‘cut, the-only 
unhooked and set asid 


3 


Ein an. instant. 


aid the desired screw, has] ment; but- it, is ne that a mathematician 
Park in an an the way f eapily decida and plat forthe: p 

re It is, I am told, a, spl 

is nether. cogwheal; «nor .card. required, ang, 


ose. 
8, Lam told, a; spiral. Another -desi- 
geratum, and a yery imporfant one, is. this: 


traversing mandrel, screws: of short. length the actual working’ part remains upon the The traverse should, if póssible; be made and 
mandrel always ,ready. for use, Eber phies arrested at a given point without stopping 


in wood, ‘ivory, and occasionally brass, for, 
which the self-acting lathe is comparatively 
useless. I make this distinction here “very 
emphatically, because ‘amateurs are some- 
times induced to buy self-dcting lathes 
under the impression that, they will 
be enabled, by. this means, to, cut. screws 


may at'oncə! be stated as under 4 
they are duly miet, I"thihk A great ‘Boon 
have been conferred upon the little world; ð 
amateur turners. ° ee 


2.1 
It is somewhat difficult to describe so that 
upon boxes and similar. articles, and| it shall. be thoroughly understood thaggparé 
are disappointed to find, that the, lathe is not | of the arrangement by which, the slow mapion | before 
at all suitable, and.is.very.unfit for ordinary | is attained ;. but it WII. be .recognise ae i 
turning in wood; the saddle: and irremovable | modification. of Jewsbury;s internal geazing cutter that 
rest being continually in the way. For such | patented about: 20 years ago. ` This is adopt 
work as most amateurs engage in, the in order to“ impart“a very slow" but 


traversing: mandrel is alone suitable; or! motion to a revolving disc or swash-plate, 
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cay sega titer ea 3. 8080 
are the slajms of" this apparatus; and, if 
bikie ill |e 


qias 


‘tHe lithe, which should throughout preserve 
‘its usual rate of speed ; this also has been most 
sleverly effected by the form given to the disc. 
The lathe.is driven as usual—the tool travels 
dlong ids appointed path, stops a few seconds, 
and returns to the starting point, from which 
it, again ‘starts ‘automatically to return as 
core. . 
80 Ker, as I. Know this is the only screw- 
will do tbis, and this alone 


ted serves to stamp the invention as one of very 


even | special interest and value. The screw may 


be right-handed or left, at pleasure, as the 
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` about’ one turn of the dise td 
ef the mandrel. The small" 10 
attached to the 
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ci traverse is equally uniform in either direc- 
„tion. Everyone knows the care needed with 
a traversing mandrel, and the necessity of 
: only allowing the flywheel to take a half 


turn to and fro ; and also with any apparatus 
connected with the overhead the nuisance of 
adjusting the cords. But here there is 
nothing to be done but to keep the lathe 
steadily running as usual, and to move back 
the tool slightly on its return journey to 
3 it from crossing the thread with a 
eft-hand one. 


I have thought it better to lay before the 


reader these ear that he may be able 
8 


more thoroughly to grasp the details of the 
instrument. I do not say that the rate is 
80 perfectly uniform as to cut a thread with 


mathematical precision; but that it will do 
Fhät a traversing mandrel will without the 


drawbacks of that costly affair, I am very 
happy to testify, for I have the arrangement 
fitted to my own lathe, and have practically 
tested it, and I could desire nothing better. 
I have cut wood and brass with equal success, 
and I havo no reason to think that it would 
fail upon iron, upon which metal I suppose 
few would be inclined to test the strength 
and capability of a costly traversing mandrel. 


I will answer any questions. put to me in 


the pages of the ENGLISH MECHANIC as 
fairly and fully as possible; but I have 
nothing to do with mere criticism of an 
invention in which I have no sort of pecu- 
niary interest. I shall! give my own fair 
opinion of its merits, and leave the inventor 
to defend it, where such defence | may 
appear necessary. Fig. 1 shows the ap- 
paratus attached to the mandrel. of a 
lathe with one cone and back centre. 
Fig. 2 shows it as sent out by the maker, the 
several male and female chasers being, how- 
ever, extras. Ordinary chasing tools will 
answer if tho handles are removed ; but those 
shown are very convenient. The part seen 
on the upper left-hand corner is called the 
“rest-bar.” It is a smooth rounded bar, which 
can be slid forward in its bracket until its 
reduced extremity enters a hole in the back- 
plate of the driving apparatus, as will be 
hereafter explained. The bracket is secured 
by a bolt to the headstock, It is shown in 
place in Figs. 1, 3, and 4. Upon the upper 
surface of this slides the hooked or hollowed 
part of the attachment with roller, and 
through a mortise in the bottom part of this 
passes a flat steel bar, adjustable as regards 
its length by means of à clàamping-screw. The 
other end of this bar has à spring clip and 
tightening-screw, in which is secured the 
shank of the tool-holder. The latter has a 
bit of wood attached as a handle, so that 
when the thread is secured, it can be used 
as a hand-tool, and detached from the bar to 
complete the screw. The. little chasing 
tools are clamped, as shown, in this shank. 
The bar, with all that is, attached to it, is 


~" lifted off and set aside in a, moment, and 
nothing but what is seen in Fig. 1 remains, 
We now come to the appliance by which the 


ratè of traverse is obtained. This consists of 


u ring or disc of iron pivoted on the outside 
~ of the brass-case in Which the gearing ig con- 
' tained which imparts the slow motion 


to this case and’ disc, the rate bein; 

24 turns 
steel ‘roller 
‘hooked » arm! -sliding 
apon the tool bar is held in contact with the 
face of the disc or swash-plate d 


rate of traverse--in other words, the pitchlof 


-tho screw. The disc has attached to it a 


thin ‘slotted plate of. steel, filed to act asa 
pointer, and on the brass upon which it rests 
is marked a series of lines numbered ‘with 
the pitches, so that all that is needed ‘is to 
set the pointer to the pitch required, adjust 
the length of the tool bar, select and clamp 
in its holder the chaser, and set to work to 
cut the thread. I have given the general 


‘caused by any stoves usdd_ f 
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description and view of apparatus first,, to 
prepare the reader for details to follow ; but 
enough has been said to substantiate: the 
absolute novelty of the plan as also its sim- 
plicity. Many a time have I worked at the 
swash-plate idea, which seemed te me the 
one thing needful ; but I could not devise a 
slow motion which would enable the swash- 
plate to remain on the mandrel, and yet not 
partake of its rate of speed. Now it is done 
it looks simple enough, but every inventor 
knows how difficult it, is to work out a simple 
design so as to make it practically efficient. 
The manipulation of the tool and tool bar 
presents no great diffieulty, absolutely none 
at all after afew trials have given therequisite 
confidence. The right hand grasps the tool- 
holder, and the left lays hold of the 
roller arm, keeping the same roller in 
easy contact with the face of the 
swash-plate. The arm and the, tool-holder 
both lie horizontally, the latter being 
supported by the tee of the ordinary 
hand- rest, or a special tee, which will be sup- 
plied, if desired, made with a flat surface, 
and with the end turned down at right 
angles, and filed up to enter the hole to be 
screwed in the case of a female screw. It is 
convenient, but by no méans essential, and an 
ordinary rest will answer very well. 
I can foresee an objection likely to be 
made—viz., that a mere bar held in the 
hands will prove top unstable, and that jt 
should be made to slide in bearings. Directly 
you begin that sort of thing you: begin to 
add complications, and to depart from the 
simplicity of the apparatus. At: the same 
time I consider that; the actual invention is 
the application of the swash-plate'to screw- 
cutting. This, as well as the details, is 
patented. But the simple hand manipula- 
tion of the bar and its adjuncts will be 
found, on trial, to constitute a valuable and 
perhaps necessary feature of this plan. The 
tool needs just that power of adjustment 
thus obtained. It is slightly drawn back 
after each cut, and replaced as soon as the 
traverse movement recommences. There is 
always time for this, becausé the traverse in 
either direction ceases (the lathe still run- 
ning), and the tool.remains quite still a few 
moments before the backward traverse begins 
again; and there is no fear of the tool not 
falling into the cut, for it cannot do other- 
wise, there being no ‘back-lash or loss of 
time, becausa the motion of the swash-plate 
is continuous, although ‘ts action is to give a 
to and fro movement to the. bar and ae 
ee O0. J. L. 


REE railway açcidënts it the United 

States have préduced a loud outcry there 
against the use of stoves anil petroleum lamps 
for the warming and lighting of the cars, and 
the subject has been debated with much energy 
by the various societies of: 8 mechanics 
and railway managers associations. Fires 
heating 
cars are of not unfrequent odcurrence on 
American railways, and occasionally when a 


train is iderailed or disabled by a collision the 


result is great loss of life, aa in two recent 
accidents which happened of the Baltimore 


and Ohio and on the Boston dnd Albany roads. 


In this country we put up’ with the foot- 


warmers, because our 75 ye journeys are 
e 


comparatively short, and eather is rarely 


on 80 severe for any long time as it is in America. 
9 01 and the angle 
© ät which the latter is fixed determines the 


There, however, not onl¥ are journeys of thou- 
sands of miles common, but the- winter in many 
States lasts for months àt a freezing tempera- 
ture and below. Nae it is often the case 
ae ar wait ate. at stations, and, in 
short, it is imperatively necessary that same 
means should be, provi ed for warming them 
when occasion requires. ‘That hag generally 
heen done by means pf stoves within the car, or 
attached on the outside; but it has been 
abundantly proved that both are dangerous 
methods. In the case of stoves fitted beneath 
the floors of the cars it is usually necessary 


' [station in advance of 
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for the attendants to go outside of the train to 
2980 170 an 0 them; and as that is 
objected to, the majority of cars are still heated 
by stoves placed. inside, Stoyes can, however, 
be so fitted, to cars that, while the burning fuel 
is really beneath the floor of the vehicle, the 
fire can be regulated and fed from, the inside, 
the heated air, coming in Paroman ie casing 
both warming and ventilating the car. The 
realdanger from burning up in accidents arises 
from the fact that in the majority of accidents 
the passengers are_unable out of the 
cars. Some experts say that they would rather 


haye the, stoves inside, b then they oould 
relch the sho Kotteinder, Adler gh them; 
while others assert that with the stoves outside, 
and the exterior of the floor properly plated, 
there ought to be no danger at all. In view 
of these arguments it is not surprising that the 
tendency is to try at least experiments in 
utilising the boiler steam; aud it is pointed 
out that the quantity of steam required to heat 
a train is only a small fraction of that which 
can be generated in a locomotive boiler. Thus, 
iù Mr, Forney's Railroad and Engineering 
Journal, it is said that one of the speakers at a 
recent meeting gave the heating surface in a 
Baker heater at 5°6sq.ft.,' so that a train 
of twelve cars would have a total surface in 
its heaters of 5'6 x 12 = 67-2sq.ft. An en- 
gine capable of hauling such a train would 
have about 12,000sq.ft. of heating sur- 
face in its boiler. But owing to the forced 
draught and other causes, probably a much 
greater amount of heat is transmitted through 
a square foot of heating surface in a locomotive 
boiler than is conducted through the same 
area in a Baker heater,.so that locomotive 
boiler heating surface has a much greater 
value than thatin a car heater, from which it 
follows that only a small fraction of the capa- 
city of the locomotive boiler—probably less 
than half of one per-cent,—<is_required to heat 
a train of twelve cars, This fact is important, 
because it is generally, believed, and is often 
asserted, by master mechanics and those who 
should know, that locomotives cannot make 
steam enough to draw a heavy train and heata 
train of cars too. If the steam required to 
warm the cars is so small a proportion of that 
which a locomotive boiler can generate, then 
the difference between good firing and bad 
would compensate for the drain on the boiler 
for heating purposes. If these are the facts in 
the case, then the objection so often urged to 
heating with steam from the locomotive 
has a very slight foundation. The pre- 
sident of the New-York -Gentral Railroad 
points out that it is not always possible to 
have an engine attached to a waiting car or a 
train simply to give heat. Another objection 
to steam is that after a train has left New 
York, for example, {t will pickup additional cars 
at Poughkeepsie, Albany, Utica, Syracuse, and 
soon. These cars have been waiting in the 

the coming of the train 
to accommodate passengers and save time. 
Often they are sleepers in which persons have 
gone to bedearly. They must be kept warm, 
and how is that warmth to be had from an 
engine drawing a train miles away? It has 
been proposed to have a special boiler attached 
to the baggage car, with a special attendant. 
This would give heat to the complete train ; 
but as it is doubtful whether the plan has eyer 
been put into any kind of successful, opera- 
tion, it is considered that what must be devised 
is a source of heat for each car, without the use 
of fire. 

In this country experiments have recently 
been made in warming the coaches with steam 
or hot-water pipes from the engine, but those 
have been made only on local trains which are 
rarely broken, and which run only compaxa- 
tively short distances at slow speed, whergas 
the real want is a method of efficiently warm- 
ing the express trains which make lng 
runs. In this case it is doubtful whether 
the steam can be spared from fhe 
engine. Another method has been tried whpre 
Pintsch's gas is available. A jet of that, is 
placed in the roof—to give light when neoes- 
sary—and utilised in heating a vessel of water 
exposing a large surface to the air, which, is 
accordingly warmed and forced down tubes to 
be discharged near the floor level, It is stated 
that in the experiments already made no diffi- 
culty was found in maintaining the current of 
fresh air at 54° Fahr., Which is sufficient, and 
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the passengers hdve the benefit of both warmth 
and fresh air. Inthe United ‘Stat the ques: 
tion is really à serious one: here we may 
expect that very’ little will be doné until one of 
the three compgnjes running ‘orth offers 
passengers well-warmed and well-ventilated 
coaches a t Ə winter months and cold 
nights. Then we may safely trust 55 
to discover the best and safest means of warm- 
ing railway coaches,’ = e Pr 
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THEORY OF MACHINES.—I 
By FRANCIS CAMPIN, C. E. 
„ „ Edge Cams. t 
(ss are oscillating or revolving elements, 
used. to obtain from rotary motion any 
specific intermittent, or continuous recipro- 
cating rectilinegl motion, They are called edge 
cams.and: face cams. Cams may also be used to 
obtain intermittent from continuous rotary 
motion, and, in fact, may be applied to pur- 
poses innumerable, so extensive is the scope of 
their utility. | . 
A cam may cause a bar or other element to re- 
ciprocate, or may only moveit in one direction, 
another cam, or a spring, or weight being used 
for the return movement, and in connection 
with them are frequently used pawls or catcheg 
to retain elements in certain positions, or by 
their own motion toimpart movement. 
In Fig. 15, A and B, show two positions of 
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a very simple cam movement. It is here sup- 
posed that it is required to raise a vertical bar 


through a certain definite distance, hold it sus- 
pended for some definite space, and then to let 
it suddenly fall. ; 

_ is a disc fixed on & revolving shaft b, and 
having formed upon its periphery a camber o, 
and inserted into its facs a pin d. ee is the 


vertical bar to be actuated, and its rectilineal | 
movement is preserved by the guides ff. From 


e vertical bar projects an arm g, which rests 
upon the periphery of the cama; his a pro- 
ion or tooth on the bar ee, which when the 
ar is raised rests upon the pawl i, working on 
the stud or dead centre %. A dead centre is a 
fixed cylindrical projection which forms an 
axis, upon which à wheel or other element may 

m. “ is an arm made in one piece with the 
pawl 2, and so bent that its free end may lie 
close to, but not touching, the face of the cam 
a, as shown. . 

Starting now with everything in the position 
shown at A, let the cam be caused to revolve in 
the direction indicated by the arrow, then the 
camber o pressing against the arm g will raise 
it and the vertical bar to the position shown at 

and during its upward movement the tooth 
h will thrust back the pawl i (revolving on the 
dead centre %), which, as soon as 4 has cleared 
it, will fall under it into the position shown at 
B, and thus support the rod ee until it is 


released by ‘the pin d lifting the tail 7 of the 
puwl, and thus throwing it from under the 
tooth and letting the vertical bar fall into its 
first position, 

The movement may be obtained in several 
other ways, but I have taken this one in order 
to save space by, illustrating two distinct move- 
ments in one example—that is, the cam move- 
ment, by which work is stored in the vertical 
bar ¢ e, and the release movement by which the 
stored work is called into action. This com- 
bination might be applied for stamping, per- 
forating, and many other purposes. In order 
to avoid needless concussions upon the moving 
parts, the bar ce, when at rest, should have its 
arm-clear of the periphery of the cam a, its 
weight being taken upon sprfpgs connected 
with the framework of the machine; then, 
again, to obviate the camber e from striking 
the arm g, it is to be so formed as to rather 
slide into contact with it as the lifting action 
commences; and, again, as the rubbing or 
sliding contact between the cam and the arm 


g would cause much friction and consequent 


wear, the arm should be fitted with a roller, so 


that the contact is changed from sliding to 


rolling contact. ee 


The distance from the centre b to the highest 
point of the camber o will be equal to the 
radius of the disc @ plus the clearance, in the 
position shown at A, between its periphery and 
the arm g, plus the height through which the 


rod ¢¢ is required to be lifted. 


The tail 7 of the pawl is also to be so shaped 
that the pin d does not knock, but /ifts it up, 
and the pawl and tooth are to be made so as to 
quietly'slide past each other, and also to clear 
I | readily when the tail is lifted, without any 
‘| lifting action on the bar ee. : 


When one body is thus applied to produc 


I motion in another, the direction of the driving- 

point of the moving body at the commence- 

ment of contact should be tangential to the 

surface upon which it is about to act, its direc- 

tion commencing to change immediately after 
contact. l 

‘| In Fig. 16, at A, is shown an enlarged view 


of the cam a; at B an enlarged diagram of the 


camber ¢ and roller g in order to find the re- 
lation of the direction of force to that of the 


Eg 5 


surfaces of contact, and at O is shown the 
retaining pawl and tooth. a is the disc, b the 
centre of the shaft, c the camber, d the pin, 
and d' shows in a dotted circle its position 
when about to act on the pawl-tail J. g is shown 


standing clear of the disc a of the cam; it will 


be seen that at @’ the contact surfaces of the 
pin and tail 7 arealmost tangential, so that the 


latter will be quietly pushed back and the pawl 
released. Referring to C’, s is the tooth, and ¢ 
the pawl working on the dead-centre u. The 
back of the tooth sis gently curved that it may 
pass smoothly under the pawl, and the surfaces 
of contact rr between the pawl and the tooth 
are made curved to a radius struck from the 
centre 2, so that no impediment shall be offered 
to the free release of the vertical bar. 

Me will now examine the direction of the 
force by means of the diagram B. 

b is the centre of the shaft carrying the cam; 
draw ö of such a length as to about equal the 
radius of the cam disc plus the diameter of the 
roller g; make br =the radius of cam plus 
the clearance shown between it and the roller 

at A. 
‘ 5 is equal to br plus the height through 
which the bar is to be lifted. Draw the two 
arcs v and vg, accurately meeting in a com- 
mon tangent at v, and of such proportions that 
v is about three times the length of vv, the 
centre of the arc og being taken so as to 
fall on the line g, in some point A; i being 
the centre from which the arc v is described; 
join 2 N, then will it pass through the junction 
v of the curves describing the contour of the 
camber c, near the end v complete the contour 
by a tangent running thence to the disc a, and 
at the end g finish in any convenient way as 
shown; but carrying the arc v q a little beyond 
the point g in order that the vertical bar may 


| drop gently on the pawl, and not fall suddenly 


upon it. | 

950 the centre 4 draw through the centre 
of the roller g the line /; it will then intersect. 
the peripheries of the cam and roller at their 
point of contact e. 

The direction in which the surfaces are 
moving upon each other will for each point be 
a tangent to the two surfaces at their point of 
contact ; and as the surfaces are circular, such 
tangent will be at right angles to radii of the 
aros—that is, at right angles to the line Af; 
draw, therefore, through the point z, and at 
right angles to the line 4f, the line km, which 
will be the direction of motion of the touching 
surfaces with respect to each other for the 
position shown. | 

The direction of the pressure acting upon g 
at the point e will be parallel to a tangent to 
the disc a, and therefore at right angles to the 
line be ; draw, therefore, through the point e, 
and at right angles to Je, the straight line 2 o; 
then will no be the direction in which the 


driving force acts. 


km being the direction of motion, and 2 0 
that of the force pressing the surfaces together, 
and YF being at right angles to & m, it follows 


that xe is equal to the angle of friction. 


From f let fall the straight line fp perpen- 
dicular to no and meeting it in p, then, as pre- 


viously shown, the ratio 25 must not be less 


than that corresponding to the limiting angle 


of friction, that is, 5 must not be less than the 


co-efficient of friction at e, and of course the 


greater the quantity by which it exceeds it, the 
more satisfactory will the working of the com- 
bination be. | 


we will now examine the relative velocities 
of the working parts while in action. Let 
R= the radius of the disc a, Eig. 16, and let 


F = 'the-force acting at à distance of unity 
about ö, so that the moment of driving force 
HF pounds. x.1 foot foot-pounds. vq repre- 
sents the angle passed through by the driving- 
force or pressure, while the driven element g 


passes through astraight distance = bg bv; 


hence the mean pressure in a vertical direction. 
upon g will if.U° = the number of degrees in 


Ue x R x 3°1416 
peas 2 
the. angle obs, be F x 8 
0°01745 x U x R caf Ge ¢ 
bq— bv ` . 

Let F = 2,0001b.; U° = 35 degrees; R = 6in. 

= 0'5ft., and bg — $o = 2in. = ift, thon ene 

mean force upon g = 2,000 x eee 
= 3664'blb. | PE 2 

Our next example of edge cam is called a 

snail from its form, and is useful where a slow 

working stroke, with a quick return, is re- 


quired. In Fig. 17, a is a cam or snail carried 
upon a shaft b; fg h is.a rocking beam, carried 


=F x 


on a dead-centre at g, having a roller at f, upon 


0 Se — ——ẽ— 


etd A ‘ f 5: ier g w r ` 
i T: 81 . 17140! Pes 


26 ENGLISH MECHANIO AND WORLD: OH SOHN UE: No. 1,146. Manch H, 1887, 


which the cam acts, I being its working end. 
bc is the greatest radius of the cam, and 5. 15 
the least, the differences between these being 
the travel of the rollerf. To set this cam ont, 
the radii 6 o and 0.15 being given, describe the 


circle od e, and divide its circumference into 


any convenient number of parts, say, 16, divide 
(b c—b 15) into 15 parts, and on each radius 


from o to the left set down, I, 2, 3, &c., of these 


parks, and through the points 1, 2, 3, 4, &c., 
thus found, describe the contour of the cam. 
When the cam is caused to revolve in the direc- 
tion of the arrow, the end f of the rocking beam 
will be slowly and steadily raised until the 
point o of the cam has passed under it, when it 


will speedily return to its lowest point,-only 


about one-sixteenth of the revolution being 
occupied by the return stroke. 

To ascertain the mean pressure upon / during 
the working stroke, a method similar to that 
used in the previous case will apply. Let F 


= the mean moment of force in foot-ponnds 


acting about the centre of the shaft b during 
the working stroke of , that will be through 
fifteen-sixteenths of the circumference. Let 
R = radius 5% and r radius 5. 15, then if S 
= the stroke of F, S= R- x, and P being = mean 


pressure on f; P =F x 3°1416 * 15 xl, Let 


S = 1'25ft, and F = 2,000lb.; the P = 2,000 


x 31416 x 15 „ 1 = 4719-41b. The return 


16 125 
strokeis effected by a counter-weight. 

There is a movement in sewing machines for 
carrying the work along between the stitches 
‘being taken, which is called the feed motion, 
and is commonly effected by two cams acting 
together, but one is sufficient for the purpose 
af made of the contour shown in Fig. 18. Four 


‘movements are required of this cam—first a 
lifting motion, then a propelling motion, next 
-a lowering motion, and lastly a retiring motion. 

d isa serrated or roughened plate, which, 


“being lifted and pressed against the underside, 


of the work (resisted above by the smooth sur- 
face of the spring presser foot), holds it while 
it is pushed forward the length of one. stitch. 
It then drops away, and is retired to again 
seize and move the work forward. The lifting 
and propelling is done by the oam, the lower- 
ing and retiring movement by a spring, con- 
‘trolled by the cam, and byan adjustable stop, 
‘by which the length of' the stitch is regulated. 
This latter isa very simple arrangement, which 


limits the return of the feed after the cam has. 
pushed it forward to its full extent. In the, 


Figure, the feed bar, oo, is shown as low down 
‘and as far back as the construction will allow; 
but, by means of the stop alluded.. to, the end 


c may be arrested on its return, the cam, 
leaving it until it again comes up to it in the, 


following revolution. The presser-foot, when 


not upheld by the feed-bar, rests. on the plate. 
of the machine, the serrated plate being, 


beneath it, clear of the work. 


ais the cam, fixed upon a driving-shaft, be 


The amount of lift, and also the distance of 
movement forward, will be equal to the differ- 
ence between the radii òf and de, Let the cam 


revolve through; a quarter_ofa.sircle in the | divisions as 1 all as in those of the inch, and 
direction of the jarrow, then will [the point f| that in many modern scientiic books the metric 
be directly under the bar o, which will have | units, milli tres, kilos, &c., are employed in 
been lifted, the point e having passed to h, in| preference to the inches“ and pounds. In all 
the next quarter revolution the point f will be | books of reference also, tables of equivalent 
against o, and the forward movement: of thé f values 61 English. and French units ate given. 
feed completed, its height being maintained | Hence we drè getting sensibly nearer to the 


} 


by the arc f g, then having passed to the top | employment-of some uniform-and-consistently 


position, The revolution being continued, the | proportional method of estimating dimensions 
feed-bar will then be allowed to fall away tand- weight. F 
from the work, and to. retire to its former] Since no dne depends on any rule for very 
position. P accurate measurement, the sense of touch or 
contact is employed in preference, hence the 
use of gauges. The ordinary male and female 
* gauges 8 1 a 5 
a erefore, not for turned work alone, but 
Miscolaneous:. ci ar in combination with calipers for flat work, 
i this article 1 will try to pass in-rapid re- the caliper measurement being transferred to 
view those minor tools which could not be the gange rather than to a rule. These gauges 
included under previous heads, but which are Rre turned and ground to fit with marvellous 
required more-or less in all shops. acouracy, cast iron in the larger sizes, and steel 
The importance of correct measurement in ſin thé smaller being the materials employed. 
the workshop cannot be over-estimated, more They are expensive, and ought to be used with 
especially since parts are frequently not put or | care, for forcing them into and over roughly- 
even tried together until they are damages their fine 
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shed, | bored and turned work soon dam 
Thanks to the perfection of modern tools, it is | surfaces, and impairs their fit. — 
now quite easy to obtain such correctness of | The cylindrical-stepped gauge, or corrective 
results as this, 5 „ g s gauge, is a combination of severatshort internal 
We know: that- for all rough and ordinary | gauges. These are of somewhat limited appli- 
measurements the rule is the proper instrument | cation, being used as tests or standards of re- 
to employ ; but I am now speaking of the more ference rather than for direct measurement of 
exact work of the machinist. Everything is [work. The B. W. G., or the new standard wire 
deduced from the rule in the first instance; but gauge, are used for wire and sheet metal. For 
the actual measurements are taken by means [obtaining and transferring megsurements, the 
of gaugas of various kinds, so that work pres. calipers are used in four. 5 in- 
pared at different times and in different depart- (ternal, combination, internal one side, external 
ments of the same factory will be mutually on the side opposite to a central point or pivot, 
fitting and interchangeable. and ‘a special form in which the turned round 
Direct rule measurement is the roughest and f ends point in the same direction instead of being 

most unreliable of all, and end measurement, -oppdsed to each other. Even in so simple a 
when the rule becomes worn, is positively in-] matter as the taking of caliper measurements 
correct. When, therefore, the rule is used, the | it is easy to go wrong, the precise dimension 
divisions on the body should alone be taken, | being that at which contact of-the caliper can 
starting, say, from.lin. or 2in. The ordinary | be just detected. A large pair, especially if 
engineers’ rules are of steel, Ift. long, and | they have thin, springy legs, will, if a very 
answer at the same time the purpose of small | slight force is exerted, give sufficiently to make 
straight-edges. They are to be bought from|the resulting dimension unreliable, hence 
one shilling upwards. The one which is most | caliper legs should be rigid in proportion to 
convenient is that having divisions of the inch | their size. Micrometer gauges are seldom 
on one side, and of the mètre on the other, or | wanted in ordinary workshop practice; but for 
one having millimètres on one edge and inches | very delicate and precise adjustment of size it 
on the other, but both on the same face that is well to possess one. These little gems are 
they may be directly compared with each other. | not so very costly, and are admirable examples 
Ihave at different times had to work a good | of perfection of workmanship. A screw-thread 
deal to drawings with French dimensions, and | gauge, for telling the pitch of any screw in an 
have used a boxwood rule 1 mètre long, divided | instant, is very useful. It simply consists of a 
into centimètres and millimètres, and a steel | thin sheet, or of several sheets or laminæ of 
tule thirty centimétres long, divided into milli- | metal, notched at the edges to fit over the vees 
mètres. One cannot help remarking how the of screw threads of different pitches. The 
use of these decimal divisions facilitates | common scribing block or surface gauge is 
measurement and calculation. No reducing | quite essential. This tool and the steel squares 
of decimals to vulgar fractions, no vulgar | are usually made by fitters themselves. Three 
fractions of various denominators, no such or four squares are wanted ranging from about 
thing as “full” and“ bare,” since half a milli- | 2}in. to 9in. in the blade. They are formed by 
métre is small enough for anything not actual | fitting a thin strip of steel—the blade—into a 
gauge measurement. Those time-honoured | hack saw kerf in the end of the stock, and 
terms “full” and “bare” can never be ex-|riveting through the two, final adjustment 
pelled from the workshop vocabulary under | and correction being given to the blade by filing. 
the present system of measurement. How] At least one surface plate is necessary for fitting 
vague they are, too! How much full?—how| level faces. Two plain forms are shown 
much bare? So we get “just full,” “very | (Figs. 427), either of which can be made by 
full“; “just bare,” or just under, or very | careful scraping if the use of a true block is 
bare”; or perhaps we a àth bare or full, or | available to fit them to. If not, it is necessary 
between th and „nd. Then also we get such] to make three similar plates in the manner 
queer dimensions as lf, J, full, or 2} į bare; or | originated by Sir Joseph Whitworth and fre- 
perhaps 1}!full, or 2,4 bare, and then when some | quently described in the text books, The same 
of these have to be added, subtracted, and method applies to iron straightedges also. 
divided, mistakes are apt to occur when putting | These tools are all used for purposes of direct 
down different denominators, as, take 1,4 from | measurement, o 

i or take $ from 353 s}, Ko., &o. Yet this is] The cutting and abrasive tools necessary for 


perpetuated in the workshops in England year'| the equipment of a workshop, even of small 


by year, when the simple adoption of the size, embrace a considerable number. There 
metrical system would sweep it all away. We | are the various lathe and machine tools whose 
can scarcely understand how our fathers| weight can be diminished by the employment 
tolerated the heterogeneous screw threads of of tool holders, the cold chisels, screwing tools, 
forty years ago. Yet the Whitworth threads | files, shears, Ko. With a little practice a 


are to, the older systems what the metrical | machinist can render himself independent of 
divisions are to those which are founded on the the tool smith, and forge and temper his own 


inch, and probably our children will by-and-| tools. One great advantage, however, of the 


iby marvel at our long retention of the latter. | use of tool holders is that the temper of the 
Perhaps we are passing throngh a state of outters, once got right, does not require to be ro- 
transition as regards methods of measurement. newed, while with solid tools re-forging means 
‘We are very conservative of old use and re-tempering. The slightest change of shade 
practice, and must not expeot that the good in colour, unnoticed save by a practised eye, is 
old English inch, with its $, 16, 4, d&n &c., will | sufficient to make the difference between a soft 


be readily discarded in favour of the métre| and a brittle, orumbling tool. The less tools 
with its yh, yh» rhoths. But it is significant | are brought into contact: with the fire the 
that the manufacturers find it pays them now better. They may be made of a low red heat 
to make most measuring instruments in metric | for hardening in the clear of the flre; but the 
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quantity as single castings only; but an ama- 
teur in making one merely would-find, the 
method just described the simpler of tHe:two. « 

Vices are of the ordinary tail form, the tin: 
stantaneous grip and the parallel jaw, with 
screw. The tail vices not being parallel in thé 
jaws are unsuitable for the work of the fitting 
shops. The instantaneous grip type are made 
in great variety, and, although suitable for 
‘light work, lack the strength and durability 
necessary for heavy work. The screw vices 
will always hold their own in the shops. They 
are made in very many forms and sizes, and are 
better bought than home made. If it is desired 
to fit up two or three vice benches, it may be 
worth one’s while to make the patterns and fit 
them up—not at all a difficult task, and having 
the advantage that when any part breaks it 
can be replaced without throwing away the 
entire vice. A small vice is dimensioned here, 
(Fig. 430), and detailed in the following figures. 
The base (Fig. 431), of cast iron, fits over the 
-bench'and carries the nut (Fig. 432), of gun 
metal, whose joggle drops into the slot hole a, 
Fig. 481. The fixed jaw is screwed down to the 
base by the four stud-bolts, Fig. 433. Through 
the fixed'.jaw-slides freely the tail of the 


heat for tempering should always be obtained | of bearing for a pair of wheels; and Fig. 429 
on a bar of hot iron. In drawing down steel] is a section through a wheel showing how it 
forchisels and forging it for tools, itis always| is gripped by the plates. The entire head is 
safer to take as low a heat as possible accord-| mounted on a bench or on a special standard 
ing to the best of one's judgment; but expe- of cast iron, and the pulleys driven from a 
rience alone can decide what amount of heat} countershaft. In the figure, A is the headstock, 
any particular make of steel can stand with- of cast iron, bolted down, as most convenient, 
out injury. Excessive heat ruins any steel, It is designed for 10in. or 12in. wheels; 12in. 
causing brittleness and loss of capacity for wheels, 1łin. wide, cost about 17s. each, turned 
. tempering. There are mixtures used by smiths} up ready for use; narrower wheels cost less, 
called “ physics” for partially restoring burnt| wider wheels more. The bearings are made 
steel; but it is always best for tools, at any| long, as is best, considering the high speed'at 
rate, to knock off the burnt end and reforge. which the wheels have to run. A lug is cast 
Mushet steel needs no tempering, and is ex- on each bearing cap, and cored with an oblong 
ceedingly valuable for turning hard iron and | hole to take the sliding bar B. This is & plain bar 
harsh steel, n ſof wrought iron provided with forks cast on a 
Good screwing tackle is dear to buy, and | single base, and bolted to it, orrodsfitted in square 
cheap tackle is worthless ; and when an ama-| holes and riveted, as shown. Pins driven in at 
teur has plenty of leisure, it is good. practice] a and b present too great endlong movement, 
to make taps and dies; the methods of cutting, | and the handle o riveted or screwed in is used 
hardening, and tempering of which having for sliding the forks along. The belt comes 
been 80 frequently adverted to in the ENGLISH | down vertically. A couple of lubricators 
MECHANIC, that they need not be repeated. A, d, d, are screwed into the caps. The rests are 
good supply of files of different lengths, shapes, of cast iron, and by means of the slot holes cast 
and degrees of coarseness is essential. These] in the feet coming out from the headstock and 
shonld' not: be allowed to become rusty, since] the slot holes in the rests, any desired move- 
rust dulls files at once. Neither should they| ment in the horizontal plane can: be effected. | 
be used indiscrir@inately on any and all metals. | Emery wheels of different grades can easily be? movable jaw'(Fig. 434), which carries the screw 
But the new files should be first used for brass, . substituted one for the other, all the plates (Fig. 485), the collar on the screw entering a 
then afterwards: on cast and wrought iron and being made to slide on the feather of the same f recess bored in the front end, and the screw itself 
steel. When they became pinny, clean. the] spindle, and wooden buff wheels can be simi- being held endways with a nut and thread at 
teeth with card wire. It is well to have a larly substituted. All are readily replaced When'pthe end of the tail. The steel faces of the 
separate’ handle for each file. When a large] they became worn down. „ „„ ja are screwed on with cheese-headed serow, ~ < 
stock of worn files accumulate, they can de A grindstone to che really serviceable should’. dtéssed ‘off; roughéd up with the chisal, and then 
returned to the manufacturer, and recut for | not be Iess than 18in. or 20ir. in diameter, and. temporarily removed for hardening: Th base is 
Considerably less than the cost of new files, or] is better if 24in:, since it is easier to grind' oma -held to the bench with three screws at Fig. 43}. ` 
at about one-half their price. large stone than on: ausmall one. A Wooden The proper use of the hammer should be 
An emery whedl saves the labour of much | trough, though cheap and easily rigged up, is understood. The steel hammer is used for 
Tough filing, and is decidedly economical in | not. nearly ‘so. good as one of iron, whose extra clipping, and other equally legitimate 
many ways. ‘Two: or three such wheels should | weight also adds to stability. In any case, the purposes, But; for driving shafts and spindles 
therefore be included in the fitting up of any trough must be bolted to the floor or to a fand for striking finished metal work, it should 
Workshop, amateur or otherwise. They can be foundation stone. A simple and not expensive never be used, but a copper hammer, or one of 
run in the lathe, but this is a practice to be] way to make a trough is to cast two aides of | lead rendered slightly harder with antimony 
condemned where a good lathe is concerned, on about zin. in thickness, each side having one used instead. These hammers should be thick 
account of the accumulations of gritty: particles | of.thẹ spindle bearings (fitted with cap) and and dumpy like Fig. 436, and several may be 
about the slides and cones. Neither is there two feet. The inner face of each side is grooved | made at a time and kept in reserve réady for 
any need to resort to this practice, since emery | circularly to take a piece of sheet iron which use, the metal always retaining its first value 
wheels are sold very cheaply mounted on their forms the bottom or width of the trough, and as metal. 
Own proper heads, or patterns of heads can þe] which is cemented with a rust gont and] Spanners are made of wrought iron, forged 
readily made and castings obtained, therefrom | clamped with bolts passing from side to side. | steel, malleable. cast iron, or cast steel, accord- 
and fitted up. Fig. 428 showsa convenient form! Grindstone troughs are cheaply made in ing to the convenience of the user. Forged 


through a larger angle than one whose handle | 3ft. apart, on ‘ridges. Mr. Beale says that 
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of other nations, frequently impossible or un- 
desirable; and by the exercise of daily obser- 
vation which will often suggest some improved 
system of procedure. Mr, Beale gives the ap- 
proximate cost of cultivating an acre of 
tobacco at £25 7s. 8d., which, if the produce 
yields 4d. a pound, will show a net profit of 
from £10. to £24 per acre; but the items of the 
account, with other useful matter, will be set 
out in a book, which will de shortly published, 


spanners are best, but those made in cast steel made such slow growth; owing to the ‘preva- 
are also usually reliable. The straight spanner | lence of unusually cold east. winds; that it 
is not a convenient form, having to be turned | was June 16 before the plants were set out 


is cranked. One whose handle is cranked at in an ordinary spring the planting-out may 
an angle of 15deg. will turn a six-sided nut in| be safely conducted about the middle of May, 
30deg., one whose handle is cranked at 223deg. | when the harvest would be proportionately 
will turn a square-sided nut in 45deg. Screw | early, and there would be a better chance of 
wrenches are handy as saving a multitude of | rendering the after-curing more simple and 
single spanners of different sizes. certain. In the case in question, the cutting 
Stud blocks are tools essential for screwing | of the crop was commenced on September 18 | on tobacco culture in England. l . 
studs into work. When a stud is screwed in —some varieties being riper than others— In the course of the discussion, the chairman, 
by means of a nut threaded over it, the slacken- and the cutting and housing was finished Sir Edward Birkbeck, Bart., M. P., expressed 
ing back of the nut often causes the stud to on September 27. The harvesting was per- the opinion that a man who smoked 2oz. of 
slacken back simultaneously. With a stud formed in the following manner: Men went tobacco a week, and contributed 10s. per annum 
block there is no such trouble. The block, round with shoemakers’ knives and severed the | to the revenue, should be able to smoke that 
(Fig. 437) is screwed to the size the thread, and | stems of the plants just above the ground, the which he grew in his own garden; but, at the 
the top screw presses down on the head of the plants being left until the next day, in order outset, there is at present a tax of £1,600 per 
stud while the latter js being screwed in. As that the leaves, which in their growing state acre on tobacco, which was: imposed by 
soon as the stud is at its depth, the top screw | are brittle, might become limp and wilted. A|15 Chas. II. c. 7. For experimental purposes, 
is slackened back, and the block is run off, slit was then made in the lower end of the this tax can be avoided by making a statutory 
leaving the stud in place. There should be one stems, and the plants were threaded upon f declaration, and producing the tobacco grown, 
of these blocks to each standard size of thread. | hazel rods, which were carried to a barn at any time, to the revenue officer. Between 
It is astonishing how soon the small tools | —the best place Messrs. Carter could procure.|July 7 and Sept. 8, the excise officer paid 
accumulate, what a quantity of drills, chisels, | There the rods were suspended from the rafters, | Mesars. Carter's experiméntal. plot six visits; 
drifts, &c., one requires who does much work at care being taken that the plants did not touch | but, doubtless, he was interested in the experi- 
home. Many of these will be properly kept in | one another. The curing progressed satisfac- | ment. Mr. Kains-Jackson asserted that tobacco 
drawers under the bench, while some will be torily, although the environments were not could be grown here which: English people 
placed on shelves, and others again hung on | exactly those adapted to the purpose, and the | would be glad tosmoke. Both Mr. Beale and 
pegs. Tools not carefully looked after are often | first stages of the “curing” had to be accom- | Mr. de Laune distinctly stated that they had no 
missing or damaged just when required, and | plished by the cold air—that is, by the admis- desire to induce tenant farmers to take up the 
time is lost in searching for them, and putting | sion of dry easterly winds, and the careful | cultivation of tobacco as a crop, the latter ex- 
them in trim. exclusion of foggy or humid atmosphere. This | pressing the hope that if Government made any 
For lubricating purposes one of the numer- | treatment was continued for about five weeks, | concessions they would be made only to experi- 
ous light compound oils now manufactured by | when firing was commenced—not too soon, | mentalists ; while the former hoped that many 
firms of repute, is more suitable and cheaper | in the opinion of some, but quite soon enough | would try a rod, or half a rod, watch it care- 
than pure oils. The compounding of oils to suit in that of others, who regard the excellent fully, and not even try to sell it, for sixpenny- 
any class of machinery has become a speciality | quality of the tobacco produced as largely due | worth of seed would be sufficient for such an 
in trade, and their superiority is beyond ques- | to the slow process of curing which was per- riment, and with the experiences of many 
tion. Sponge cloths, or cotton waste, are used force adopted. Mr. Beale, however, says that, | a better idea could be formed of the possibility 
for cleaning bright and other work of oil | except,in cases where bright golden colour in | of growing tobacco as a paying crop. 
and dirt, and should be used freely. the leaf is aimed at rather than smoking | : 
There are two dangers from fire in a shop, | quality, it is desirable to dry the leaves for a 
and I have seen fires caused by each. One is fortnight or three weeks by cold air; but if 
the spontaneous combustion of waste, due to the the air is moist, then slow firing should be 
heating of an oil oh a low flashing point, j commenced at once—that is, sufficient heat 
the dirty waste being allowed to accumulate on | should be used to dry up the moisture enter- 
a wooden bench. The other is due to the ing the building in the air, and also some of 
sparks from the emery-wheels flying up and that exuding from the leaves and stems of the 
lodging on a beam overhead, smouldering there, | plants. In Messrs. Carter's case a moderate 
and finally setting it alight. The remedy for | firing was continued for about a month, and 
the first is not to allow the waste to accumu-|then the plants, which had already shrunk 
late; the remedy for the second is to put a pro- about 50 per cent. in bulk, were packed as close 
tective covering of sheet iron over the emery | as possible, and canvas walls being erected, the 
wheels, leaving room only for the belt to move | average day temperature ranged from 80° to 
freely. | 90° for four or five days. The tobacco was then 
considered sufficiently cured; but as it has a 
tendency to crumble into dust, the external air 
is again admitted for a day or two.to soften 
the leaves and render them pliable pee paar 
handled. Then comes the stripping and sort- 
ing, in which the leaves are divided into\‘hree 
qualities—“ lugs,” those which have gown 
nearest the ground, usually more or \less 
damaged; firsts, the brightest and begt 
coléured leaves; and “seconds,” the medium 
quality. en ves are then handed — that 
is, they are arranged with their butt gnds 
together in bundles of from ten to 
itwenty, and bound round with aybther 
leaf, the end being secured by ingerting 
it between the leaves. The bundles gfe com- 
pressed by passing through the hands of the 
workers, and 155 “hands,” as they are then 
| although fro he le ‘of called, are pile e- packer into a solid 
Charles II. to thé'reign of George’ III, they | block, the “butts” coming to the outside 
were often evaded, In Belgium bud otter | af; the, pile while the tips of the, leaves are, 
parts of the ‘Continent, a Burope ¢ handsome in the contre... These piles are ‘usually 6kt. long. 
profit is made by, the en tivation..o . tobacco, py 3fts, indepth, the, leayes being traddan firm 
and it would seem that in parts at. least gf this in the centre bytha packer... In. thia condition: 
country tobacca might be cultivated | with..ads |ithe tobacco rapidly ferments, and it is necessary: 
vantage bya judicions.selection of suitable seed, to prevent overheating by careful examination 
As may be remembered, the objeot of Messts. Ipulling the'pilé' to pieces ‘and! vebullding it) 
Oarter's experiment was to determine, if pos. |ineckssary—attention in this stage df the pre- 
sible, whether any varieties of theiplant Wert pura ion Bane ampl Bo by the Bupe. or 
better adapted tham others to thi oltimatd, and ‘condition of the product, T è tabacco'is now’ 
. in order that their operations might pe readily | saleable, bug it ion a th. NE 


MINIMA VISIBILIA AND SENSORY 
| CIRCLES.—L* 


ARRIS found that a black square on a 
white card, the side measuring phin., is dis- 
tinguishable as a mere speck at the distance of 
40ft. from an emmetropio eye, whilst the square is 
not perfectly defined in colour at a further distance 
than 7ft.; he. found also that these distances corre- 
sponded to visual angles of 44“ and 4’ 5" respectively. 
Ernst Weber's experiments on the skin elaborate 
a result that a circular metallic tube, the diameter 
measuring }in., is felt as a single point when 
pressed against the palm of the hand, whilst its 
shape may be perceived with ‘its diameter exceed- 
ing zin. (sensory circle of the palm). Hence two 
‘vatieties of minimal perception may be recognised 
‘viz. points and areas (minimum visibile vel 
ſtaot ile et punctorum et extensionum vel formarum). 
Our present subject will deal with the proposition 
thut all minima are of a secondary nature, defining 
and being defined by a limitation in the acuity of 
muscle perception. That there is such a limitation 
in the apperception of visual angles is exemplified 
lin the judgment of apparent distance being liable 
to error in the retina of actual objective distance, 
as well as in apparent relievo being less marked in 
a like ratio (minimum motorium). One strong 
argument consists in bracketing together the non- 
‘existence of minima auditoria vel objectoria with 
the absence of suitable motorial appendages to 
these senses; so by analogy physiology would 
probably supply no basis for dogmas on the 
present subject were there wanting the groundwork 
of a visual or tactile muscular diagnosis. Then 
again, the phenomena of minima visibilia an 
sensory circles are so harmonious in two very diverse 
sensations that nothing short of a common causa- 
tion dan adequately solve the harmony; neither are 
discrepancies in these phenomena, where any exist, 
‘explicable on terms other than those of the proposi- 
tion. ‘Finally, by coupling the facts that visual 
‘angles are of muscular origin, whilst the minima of 
vision have been resolved into such angles by 
Harris ( Treatise on Vision ”), the proposition as 
regards vision seems to be adequately verified. 

Let us examine a series of asvertained data, so ås 
to institute a comparison between their solution by 
the hitherto prevalent’ and the present doctrine, 
simply premising that the former tenet has been 
constructed on the view that all sentient points 
exercise their directional and ‘positional powers by 
an inherent faculty of primary sense—thus: “The 
skin is the criterion of locality” (Tod and Bow- 
man) . “The simple sense-impressions of 
the optic nerve are colour, intensity, and direction“ 
(Le Conte). As regards’ the skin, there lis no 
cutaneous point that we can prick without pro- 
duving puin; as regards the vetina, a star is 
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TOBACCO-GROWING IN ENGLAND. 
AT an ordinary meeting of the Society of 

Arts last week Mr. E. J. Beale read an 
interesting paper on this subject, in which he 
gave an account of the experiments carried out 
by Messrs. Carter, to which we referred: on 
p. 124 of the last volume. Conimencing with 
a brief notice of the origin of the present 
movement, Mr. Beale made a few remarks about 
other experimental, crops which were grown 
last year, one of, which—that.raised by Mr. 
Bateman in Essex—was unfortnnately lost hy 
fire in the process of curing, a fact it is advis- 
able to note. Mr. Beale traced the history of 
tobacoo- cultivation in this country, and gave n 
summary of the laws which finhlly ended in 
its ‘prohibition, hoof Gene time of 
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7 or ht b nafter f tation 
ingpected they hired a field) near London, Known in America as the,“ 2 + waats? and, is 
which was, however, scarcely a apfed for 15 ‘then packed into hogsheads for the market, It. 
purpose, thongs it offered advantages in the is, usual, however, on the Continent, to sell, 
fact that within Its limits were to be found | before the second fermentation, which is looked: 


three kinds of lay j . ble de- | after by the manufacturer; ‘ond consequent! 
posit (retainin i ght “age P ta ricoh, ‘the final results of Messrs. Garters periment 
sandy loam, antl’ d fight grav uy Sit 3 Bt | wilt not de known until thé repokt bf che 
owihg to parts boing almost under, Water, | rhdnufactuters'’ his been "received. Mr. Beufe 
want of time, af d other, au e hi a guinthed up by, sdying that the Fudcess ff 
was found ide e to, obtain, the ns tiith | culture’ of tobaced depends on the dhe pb- 
considered desirable,, The tobacco, seeds ware | servation of rules laid down by English experi. 
sown on hotheds on April 7 (very late), and J mentalists rather than by following. the customs 


| -Ry the late Brigade:SurgeouiT..OUGHTON, Army 
Medical Department, in the, Lanect, E | 
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distinctly visible and without apparent magnitude,| N i idati | 
j és 7 are , evertheless, in further elucidation of the 
a e be magnified 5,000 diameters. From subject, the contiguity of sentient impressions on 
5 ate Bhd are committed, by the former dogma, | peripheral nervous expansions is clearly a sine qud 
a conclusion that each minimum punctorum | non in the constitution of an idea of extension ; 
corresponds with the brain by a distinct and duly | retinal aes or sensory impressions must be 
i l Yo arranged in ordine for the generation of the mental 
that 10,000,000 :of -herve-fibrille ass ‘through the idea'of coherence, although we deny their recep- 
contracted orifise of the solerotfo tissue, and as | tion in ordine'by the brain through the channels of 
many fare: possibly rtransmitted by ‘each''sensory'| primary perception. This will be obvious on re- 
malic 4 , Sucha minute subdivision: into flection that the directional influence of a voluntary 
5 : iti 18 entirely superfluous, according to our | muscle upon neighbouring impressional areas varies 
1 ries To all intents and purposes, both | by: Keriad increment, according to their 
„and retina may be regarded as sentient ex- | regular. positional relation to the dynamic centre of 
eeubiegt i superficies, whose every. minimal point secondary perception. It is maintained that all 
al subject to t muscular surveillance. This con- | ideas of extension, whether definite or infinite, may 
Sal at ome to be warranted’ by any limit to the | be ultimately resolved into the appreciated move- 
: UR Ha „visibility, with sufficient luminous | ments occurring in exarthrodial and diarthrodial 
N ae been ‘disputed by some mèta- | articulations in the tactile. sense, or into unfettered 
P ATRE and, additionally, by stars of the’) ocular’ votations in the case of vision ; and, further, 
small rei a magnitude being seen under the coin the coherende of extension is comprehended ulti- 
panti veiy greater visual angle of 44", whilst the. mately by'a duly perceived aggregation of what we 
smallest, tactile impression is.referred to the entire] may designate a minima motoria, 
area „lita, oprrespondont sensory circle, equalling a Sa D ATN MEER 
he impact of numerous,sentjent;|-..,.. 1... CTO be continued.) 


investment; every person who used it did so with 
great care, being abe eh to keep dust and dirt 
out of the threads, lest, by constant use, they 
would grind the hole out larger. The life of many 
a tool is lengthened by being well made in the 
first place ; men will always take better care of a 
good-looking tool than of one which looks botchy, 
and'the well-made tool will last longer, do better 
work, and be the cheaper in the end. The gauge 
being finished he turned his attention to gettin 
out bolts more expeditiously than by the ol 
methods, which would be uniform and fit the 
auge. A turret head to put on his lathe would 
ave done the work nicely, but the shop did not 
have one. He found a two-jawed chuck and dove- 
tailed pieces into the jaws as shown in the figure. 
These dovetailed pieces or removable jaws were 
pinned in position and bored out to fit the body of 
olt, the bottom being paned out to receive the 
head. He afterwards fitted up several pairs of 
jaws for as many different jobs for this same 
chuck, and when one job was finished the jaws 
were taken out and the chuck was ready for some 
other work. 
An extra tool block. was fitted on the lathe 
carriage, and wasso.placed that its tool was behind 
the work; this tool was a square nose, like a 
cutting-off tool, and was used by reversing the 
lathe, to face up the end of bolt and to square: the 
shoulder after it had been turned. In the other 
or front todl-post was a round-nose tool that 
turned the bolts ready for threading ; this was set 
to a stop which brought all the bolts to a uniform 
size. The thread was cut with a die rigged up in 
the tail-stock, which was allowed to ride free on the 
1 Pied die was aa 1 holdir yar bea 
6 nem o ol CTA TR T A desde Paaren aotan | turned, tapering in. the s to fit tail-s 
the ose. Sensory holes therefde, . A100; lepine, in putting the thread the tallstocy - 
r S peoa aa l handed every other week; there was no gauge to sli ng Mealy on io ways, was pushed up against 


; oa ee : | the end of bolt, and the thread cut up as far as re- 
their impressions points only to a common tiusculat fib them to, and the chances were that even if the quired; “phen the lathe was evarsed the die 
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„With a view of covering these peculiarities, | 


zingle cone of the bácillar layer, so that àn identical SPECIAL TOOLS IN THE MACHINE 

excitation ib! effected’ by the incidenée of' pirer or a Ms 165 de bene SHOP ry ose „ ee 
more luminous ‘raylets;‘ but a serious “dhjection | 6’ ean ae oe 

consists in the: strmise being inapplicable to the T“ going through: Birdsall's shop some time ago. 

: I. noticed.a,rig for threading the ends of brass 

numerous ultimate fibrils coalesce into ia single’| bolts which had to, be turned and cut to a shoulder. 

tan Cate ee a ee eT Jon bo mes than the 

cutaneons points in adjacent sen i zin. | both ends, faced and turned down o size, then the 

x V thread'was cut with an ordinary thread tool in the 

interval between them of only ŝin., which is not’ lathé. As can be seen, these operations took five 
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influence, © .. e | be e 

Then, each retinal cone must be subdivided into eget I with gao handling. ` Birdsall told me that last time 
at Joast Shree, terminal fibrils: in order to explain Be i he % out throueir a lot of three thousand bolts 
intelligibly the. „ colours (Young, | oi ,, 1 and nid he: “he 5 ee over the old 

1 and l ¢ in 4e Hea | way almost paid for the.tools!. And this isn’t 

oa red, or 5 et fibril (primary |), ao! aove] 10 e T ray bal in the lot:is-the same size; and every 
oe 12 ny dem ea ce ie 4% Vuk Ga ; Ht 1... i| bolt.inithe lot we are now making is the same size 
sensation of mininial Ww | ee ee o ee none OAAS a _ 
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backed off itself and the bolt was finished to gauge 


perfunctory manner ; both matter and organisatio ; a a — | 
ate pliable. commodities,- but I think hypothesis | SIMPLE FORM OF WATER BATTERY 
: ROF. ROWLAND describes in Suliman’s 
l Journal for February a most simple, con- 
| venient, and cheap form of water battery, whose 
design has been in one of his note- books for at 
least fifteen. years. He says: “It has proved so 
cant l I give below a description for the use 
Itof other physicists. Strips of zinc and copper, 
‘each 2in. wide, are soldered together along their 
-| edges so as to make a combined strip of a little 
lers than 4ins wide, allowing for. the overla ping. 
N The én but by shéars into pieces about one-fourt 


‘lt Of au inch wide, each: composed of. half zine and 
colour-blindness, Go, ' And, apart from colouration, | f r 9 on 4 „is half copper. A plate of ‘glass Ver. thick and a 
transparencies teach us thus much about their con n R ‘foot! ar less: square, is heated and coated with 
struction—that their. molecular particles. fall ex-: ]“ Pudi ala about an, eighth of an inok thick, | The 
tremely short of the minimum visibile > il. -uf atrips.of copper end zino are bent into the shape 

Based, on the evidence of apparent extension: ee ‘of. the letter, U, with, the branches about one- 
(minimum formarum) is the doctrine of the cerebral;|| qua, | i wt Ones e | fourth, of an inch apart, and are EEE coe 
realisation of sensational points, indicating. a a il , Es I to the ‘shellac in rows, the soldered portion being 
similar mechanioal. deportment of nervous struo-.|| © “| ~ “aaa ta f fred in the shellac, and the two branches standing 
tures, . Impressions.on two adjoining minimal are, (er) 0 Hote % il ap it the air, so' that the zino of one piece comes 
retinal or cutaneous, give rise to the mental im- fi 
pression of contact, and the excitation of. several f; 0:17 X. 
contiguous areas affects, an idea. of coherence orf! «| 
extension; such, experiences could not. obtain, | AAE e 


within one-sixteenth of an inch of the copper of 
„i the next one, A rowief 10in. long will thus con- 
„ e tain about 80 elements. The rows can be about 
f A «1. +t} Gne-eighth of: an. inch apart, and therefore in a 
ascording to the above; dogma, excepting on the, ‘space. 10in. square nearly 800 elements can be 
inference that the termination of afferent fibrillee . C | e Plate is then warmed carefully so as 
in the brain is a precise facsimile of. their origin] meee sf QE to CHAS. „and . mixture of beeswax and resin, 
Bernstein says, „The representation, of the „ „e hi h 
surface of the body is imprinted upon our brain, Ha e pe 
sq that by experience, jor. practice. (which may. 


duct or bolts ok one lot were of a liké'sizé they would differ N 
signify a constant, repetition, of primary percep- |; with thé preceding or élse ithe’ next lot. Birdsall"), 

tions) the brain is capable of determining, any, 
ints of the skin’s surface that.may, be. tonched. 
rofessor R. S. Wyld writes: In vision there. is; 
mapped out in the sensorium a true representation, | receiver, or: sere gauge, for ithe brass bolts. He i 
though on a different scale, of .the forms, motions, || didn’t tako a lathe tool. and drill) a hole in the end |, The-space between, the elements being one-s8ix- 
and relative sizes of external ,objeots.asithey exist and tapi it put the size of the bolt; vor did he |: teenth of. an inch, will holda :drop of water which 
on the retina"; and he has submitted a diagram, i ke it out of a piece of cast, iron he pi lea up in, 

6 

stee 


explanatory of single and double. vision, in, which crap heap,, He, cut off a piece 0 ood tool 
each retinal image is actually, reproduced in the | Fand had the ‘blacksmith anneal it kor nim; 
corpus quadrigeminum. But, on, the contrary, the after roughing out’ tis pices he had it annealed 


as it is from that of a scarlet colour; itia true that | dome ‘to -burden'it, The blank Was drilledandde o! ~- „C 8 


eee LETTER BOX, 
Frs letter hox is provided ich a shifting re- 
| L. peiving frame, arranged to deposit the mail in 
- m ‘the man ER pea = ie 80 as to alae 

cost of this gauge was & little mor than if it | the samé When moved to position for receiving the 
an, I of scrap. iron, but it vas a pood | mail. The top of the casing forms a semi-cylindrical 
‘Of rap ton, delta tide ite 19 vie an/opening through which the mail 
Butter in plabed in the receptacle of the shifting 


since the idea of solid form (relievo) is contained | ing not to get the gauge quite as hot as When it 
by surfaces, and has been proved to be a secondary was annealed, and after ‘plunging it was found to 


frame, which is pivoted in the dome, and is so over- 
weighted in front of the pivots that it will swing 
of its own accord to a .closed,. inverted position 
for dropping any mail it may contain into the main 


receptacle, as shown in the sectional view Fig. 2 
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Secured to the front edges of the end: plates of the 
shifting frame is a curved plate, provided with a 
knob, by means of which the frame may be turned 
so that its mouth will coincide with the opening in 
the dome, when mail matter. may be deposited. 
When the frame is in this position, its lower KE 
piece, together with a stationary curved plate held 


at its. ends to the main frame, closes the main 


lower part of the box, so that no mail already. in 
the box can. be extracted. Properly. arranged 
flanges on the movable curved plate and across the 
upper edge of the dome opening, the side edges of 
which are covered by curved and, grooved heads, 
revent the entrance of rain and snow. In the 
ower part of the main frame is a box so hinged 
that it may be swung outward, to facilitate, the: 
emptying of the mail matter directly into the mail 
collector's bag. This letter box, the invention of, 


Mr. A. V. B. Bush, of No, 2, Fulton-street, New 


York City, is adapted to receive either large or 


small mail matter; and when opened for the deposit 
of mail, the main part of the box is securely closed, 
and, as the shifting frame automatically closes’ 
itself, there is no danger of the box ever being left. 
open. —Seienſf hie Ager can. 
Sanitary Science.—In a lecture on “ Sanitary 
Science with which Dr. Edward Seaton recently. 
inaugurated his lectures on“ Public Health at St. 
Thomas's Hospital, the point was insisted on that 
the advocacy of oleanliness was not: the sole, 
object of sanitary workers. The enforcement’ of 
cleanliness has undoubtedly done much to improve. 
the public health, but there is too much tendency 
at the present time to forget that, for the preven- 
tion of the disease much! more is necessary. Our 
knowledge of its causes is still in ‘its infancy;:ahd 
until these causes are fully understood! it is impos- 
sible to define the ‘means’ by which it shall be 
prevented. To rely upon cleanliness: alone is, 
therefore, to neglect other conditions which are 
often far more potent for! evil.: Dr. Seaton’s:pro- 
test is certainly timely.’ We freely join with him 
in the desire to'see the doctrine of cleanliness 
generally accepted, but we none the less accept his 
views that this is not a panacea for all human ills. 
Hvery year emphasises this opinion; and teaches us 
that many maladies, and especially some of those 
which are of a communicable, charaoter, have less 


to. do: with filth as a cause! that was formerly sup- 


P, 


por The recent investigations df Mr. W. H. 
ower have shown this forcibly; and lead us to 
hope: that sanitary science. has before. it much 
renter triumphs than those, which have / already 
een attained. It is not many years ago that the 
public were taught that, all! that oould be known 


_ wasalready discovered; and that theusé of a2ft.rule 
„pe. Was, now. all that was required: for: the: purpose 
: Of panitary.administration. Lt is this. viéwiwhich 

 the’publia is hut too willing: to! accept 3 its tdachers 


- are:notwalways those who: are workers, and it. is 


Mella that Tit shayldy be- reminded from: time! to 


. time that. sanitary a science. must necessarily be 


rogreasive. Me, trust Dr. Seaton's:protest will be 
eard outside his olass. Lancet. oil 


Go.; brief. accounts ' of the" télegrat h; ‘tele 
and electric light ‘témpanies, having. offices 1 


“Sh. 37m: 58.; N. Dec. 32°9°5. The br 


-| | the eye, and is said to have 
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~ SCIENTIFIC”. NEWS. 
1 Dun Echt Circular No. 141 contains 
elements and ephemeris of Barnard's 


Second Comet of 1887, calculated from ob- 


servations made at Paris, Strassburg, and. Ham- 
burg. Dr. Oppepheim gives T =.1887, March 
28-4918, Berlin M. T.; m — Q 363 51; 


88 135 27. 11%; 3139,46“ 41“; log. g 0·00272. 
Position at Berlin, midnight, March 13, R. A. 


a 


ightness , 


is only. bout one-tenth of what it was ab. time: 


of. disoo very. fee e oO tet . e 761: 


Society for March contains, as usual, a number 
of interesting papers on various matters con- 
t onomy, including a, motè’ by 
Miss. E. Brown on the, Way: to look, for, Y-ulcan,; | 


feel een Tar Pag 


wide, reputation as.an operatorin affections of 
8 lis’ sdid to have had no fewer 
5,000 cases of cataract àlore. | 


e death is repôrted “of Br. Grotlle Pro. 
. The, death is reported of Dr, Grothe, pro- 


famous oculist, of, Vienna. , He, ee Ad. 


Pe, boas J * r rae err) 

p be ae 0 9 Bend ae we Kitchen 

1e DurgomaAster 91. Brg, NET, Aironen - 
pauer, a well-knojn geogrephenond naturplist, 
died the other, day, ap thẹ age of eighty... 
The reportiof ;the; Meteorological Coungil-to |! 
the Royal Society, for,the-year, ending ;March' 
31, 1886, was issued on Monday, an is ful of 
matter interesting to meleorologists, During the 
year the office received 189 logs of observations 
made at sea, of Which 138 are classed as ex- 
cellent. Out of a total of 591 warnings issued, | 
327 were justified by gales that followed, 142; 
were partially justified by strong winds, and 
115 were failures ; but’ there were only eight 
gales of which the office failed to issue a warn- 
ing. During the harvest season thirty special 
forecasts were forwarded ‘daily to subscribers, 
and of these eighty-two proved more, or less 
correct. ie nck ots mn, ed 
Ihe report of the committee appointed in 
December, 1885, to inquire into the working of 


the Patents Act of 1883 has at last been pub- 


lished, and, as was expected, the system of 
examination as carried out by the office has 
been condemned almost in toto. The committee 
recommend that the, practice introduced by the 
Act of 1883 of warning applicants of the exist-. 
ence of unpublished applications likely to 
conflict with their own should be dropped. In 
the ‘unanimous! opinion of the witnesses this 
practice had entirely failed, and it was calcu- 
lated'that ‘the repeal of the provision would 
result in a considerable saving. The’ present: 


system of examining applications appears to. 
the committee to be too elaborate, and they 
consider that it might be simplified by 
diminishing the .. excessive. amount, of, super; 
vision exercised. The alterations suggested, it 
is believed, would set free some: of. the staff, 
who might then be employed in working up 
the heavy arrears. in the publications of the 
office. The committee further recommend that 
ally amendment of a specifloation required by 
the Patent Office should be supplied within a 
month, or that the patent should date from the 
time when it was so supplied, instead of from 
the time of the original application, They 
further advise, that steps. should be taken with 
a view of, fixing a standard of qualification for 
the title of, patent agent. Ifthe, proposed 
alterations are adopted, the committee suggest 
the appointment of another committee after a 
sufficient time has elapsed to test ‘the. working 
of the offloe. Properly carried out, subsections 
5 and'6 of section 7 of ‘the 1883 Act would be 
of advantage ‘to intending patentees; but it 
appears that the examiners have not, unfre 


| quently, made, mistakes, and ,conoladed that- 


inventions which were in some respects similar 
were identical. It is not always easy to say 
what a provisional specification! means: hence; 
to'avoid injustice; the committee reoommend 
that the practice of examining for novelty: be 
dropped“ Pht 4d eee np to oben 
1 Copa tap rA analai alj DL 


ROT MEERI 3 19455 fi . 
„Oxford. University, haa. agreed, in answer to 


the: representations of the, Royal Geographical 
| Sdéiety, to, found, a readership in geography} 
i f beating: ‘all: the. expense thereof; Cambridge 


University / Has determined to'take h. similar 
step, che Geogral hical Sooiety paying half the 


stipend of the I&cturé'r. 


Md l(t agi et tee 421 3 
required. Arrangements are being made for a 
| 4 nae 
| Manchester and Salford.“ 11 1 . 


The Journal ‘of the ‘Liverpool Astronomital | 


| ducad' by inclosutes deyeloped“ along definite 


| on Friday last, at the meeting of the Li ver- 


|| which we gave on p. 473 last volume: is 
Ip e “D ba 1 r; . 


preparations as the explosive, converted with⸗ 


A map showing the distribution - of fog over 
different parts of the earth has. been published 

by.: Admiral Teisserenc de Bort. It. is based 

upon observations made: at, 1, 600. land: and 
112,000 marine stations. doo. 
lie guarantee fund for thë tnecbing’ of the 
British Association in Manchester’ this year 
now exceeds £8,000 ; but much moré‘will be 


a 


number of / excursions: in the: district, land 
amongst the vice-presidents are the mayors.of 
Manchester and:Salférd,! theo Duke: of: Devon- 
shire, the Earl of Derby, and the bishops of 


Š U 
In the: latest issue of the. Mı 5 
Magazine there are several. papers, of ieren: 
notably, one by Prof. Judd e kitle A. Contri- 
bution to the Theory, of Se 


12 


: lerisation,” the : 
submetallic lustre or “sheen”: Which crystals 
éxhibit' in certain’ pösitions, and which is Pro- 


planes ‘which reflect the light incident upon 
them at' certain angles. Prof. Macadam. gives 
the ünalysis of a sample of tale used in paper- 
making!’ This mineral is obtained from New . 
Jersey!” It is very largely, employed: for paper- 
making in place of China ‘lay (kaolin), and 
gives, amongst other advantages, a much more 
pure effluent, fully 90 per cent: being retained 
in the paper. From its fibrous nature it appears 
to attach itself to the smaller paper particles, 
and retain these also. The. very high and 
beautifully smooth glaze of the American 
papers is largely due to the use of this sub- 
stance, ou) a T 
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pool Microscopical Society, Mr. J. Mayall, jun., 
rend a paper on Recent Improvements of the 
Mittoscope : a Visit to Jena, the substance of 


„ At a recent meeting of the Liverpool Engi- 
neering Society, Prof. Hele-Shaw read, a paper 
on the “Theory of the Steam-Engine,” in which 
he remarked that one result of all the elaborate 
researches and investigations upon. the theory 
of the steam-engine had been to reveal the 
complex nature of the problem. It was true 
that the main features of the theory of this 
the most important of all prime movers 'h 
long ago been stated by Rankine and Clausius, 
but in spite of many new and ‘interesting facts 
Which further experience has revealed, there A 
were a number of important points concerning 
which, at the present moment, great differences 
of opinion: existed. To the careful testing of 
steam-engines, and the systematic way in which 
these tests had been carried out in recent years, 
were due the clearer views now: held on many ö 
points of steam-engine economy, and it was by 
continual Work of this kind that the still 
doubtful points could alone be decided: It was 
now. recognised that the efficiency of the'steam 
user or engine must be separately. examined, 
and also that when possible the useful effectof 
the steam must ‘be determined, apart from the 
loss of friction in the mechanism of; the engine. 
There were thus really three sets of separate 
efficiencies, the product of which represent 
that of the steam-engine as u whole. es © 
The. Etruria haying made the fastest trip out 
to New York has as tara Pabedan 
niz. from New, York to Queenstown 
ie ‘days, Rye, hours, eighteen; minutes. “the 
voyage. out and home has thus been acoom- 
plishediin. remarkable time, and shows.that the 
average speed through the ocean- must. have 
been 10 knots (22 miles) an hour. 
75 A, recent invention of an explosive engine, 
for which a, patent has been granted to Herr 
von Ruckteschall, of St. Petersburg, relates to 
the employment of. nitro-cellulose and similar 
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out combustion into a gaseous state by electri» ` 
éity of ariy other means, thus producing a strong 
and! ‘sutiden expansion, whereby, besides the 
powérful'expansion resulting from the 127910 
tion óf the gases, heat is rendered latent, ang 
the machine is protected from over-heating, 
whilst the expanded gases may be expelled un- 
butht; and thus be utilised. ra 
„A, patented compound), for preventing 1e. 
drustätäon in boilers, as well as removing scale, 
consists: of. caustic: potash, esparto, valent . 
nutgalls, ‘carbonate and chloride of potash, 
dilicate of soda, and chestnut flour! A . 
nical method of preventing inorustation A 


t 
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forms the subject of a patent. According to 
this in vention, scrapers of suitable form de- 
pending upon the shape of the fire-box or flue 
= arranged upon, and so as to bear against, 

e surfaces upon which acenmulation of sedi- 
ment isto be prevented. A to-and-fro motion 
is imparted to the scrapers by hand or other- 
wise through chains and rods and windlasses, 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions. of 
our correspondents. The editor respectfully requests that ait 
communications should be drawn up as briefly as posible.) 


All communications should be addressed to the EDITOR of 
he ENGLISH MEOHANIO, 332, Strand, W.C. 


An Cheques and Pon - es Orders to be made payable to 
J. PASSMORE EDWARDS. : 


% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. l 


J would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
bnt in all other subjects: For guch a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does,and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original, ”—Montaigne's 

1. : 
“ce —+44———. 
“NOTES” WHICH DO NOT NEED 
CHANGING — STELLAR PHOTO- 
GRAPHY—“ VERY LIBERAL”’— DIA- 
METERS OF STAR DISCS—TAKIN G 
MEASURES TO INSURE CORREOT- 
NESS — PREDIOTION OF EARTH- 
‘QUAKES, AND THE CONDITION OF 
THE INTERIOR OF THE EABTH— 
ASTROLOGY—THE IMPERIAL INSTI- 
‘TU LE— AGE OF EARTH, ‘DAYLIGHT, 
AND SUN — EYEPIECE FOR 2in. 
OBJECTIVE—ECLIPSE OF SUN ON 


or other mechanism. | , 
Messrs, Whittaker and Co. have issued a 
second edition of Sir David Salomon’s “ Com- 
plete Handbook on the Management of Accu- 
mulators.” ; 


The International Statistical Institute will 
hold a meeting in Rome during Easter week. 


M. Brouardel, professor of forensic medicine, 
has been elected Dean of the Medical School of 
Paris, in ‘succession to the late Prof. Béclard. | 


Ata recent meeting of the Paris Academy of 
Sciences, a paper was read on “The Inaugura- 
tion of. Railways in France: its True Date,” 
by M..Léon.Aucoo. It pointed out that the pro- 
posedecelebration, in 1887 of the 50th anni 
versary of this event rests on an historical 
error. The. first line actually completed was 
that between Saint-Etienne and Andrezieux, 23 
kilométres long, opened on October 1, 1828; 
Te is, nine years before the assumed date, 


An extensive fish culture establishment is 
being formed by Mr. William Burgess on his 
estate at Malvern Wells, Worcester, for the 
propagation of Salmonide and coarse fish, A 
series of breeding and rearing ponds has already 
been: made, and a hatchery capable of incu- 
bating four millions of ova is now in course of 
construction. . The site selected for the pur- 


PIECE — DECLINATION — CREMA- 
TION. 


AUGUST 19 — LARGE FIELD EYE- 


` pose is admirably adapted for fish culture, 
there being an abundance of pure water. In 
order to preclude the possibility of the supply 


becoming impaired at any time, a large reser- 
voir is being provided in which to maintain a 
) Mr. Burgess has already 
turned a quantity of fish into his waters, in-. 


storage of water. 


cluding trout, salmon, and carp. 


25,567, assuring the sum of £2,715,429, and pro- 


ducing a New Annual Premium Income of 
£125,604. The premiums of the year were £396,940, 
being an increase of £98,665 over the year 1885. 
The claims of the year amounted to £185,361, The 
rate of expenditure of the Branch was little more 
than 10 per cent.on the Premium income, The 


ae 
emi ear in the In- 
dustrial Branch were £2,911,295, being an increase. 


of £116,773. The olaims of the year amounted to 
£1,123,428. The number of deaths was 135,851. 
The rate of expenditure of the branch shows a. 
slight reduction. The number of policies in force, 


number of policies in force was 85,089. 
premiums received during the 


e* 


£4,231,952 in the last five years, 


Ordinary 


dustrial Branch, . 


Barthquakes.— Some of the most severe earth- 
88 on record have taken plate in February. At 
isbon, on the 26th of February, 1531, 1,500 houses 
destroyed by an earthquake and 60, 000 

ons buried in the ruins. On the 2ad of 
ebruary, 1703, 5,00 lives were lost by an earth- 


were 


quake at Aquila, in Italy, On the 5th of February, 
1783, a terrible earthquake took place in Italy and 
Sivily, destroying thousand of lives and overthrow- 
ing Messina and other towns. 
February; 1797, an earthquake destroyed the whole 
country between Santa Fé and Panama, inoludin 
Cusco and Quito; and it is estimated. that on this 
occasion 40,000; people were buried in one second, 
On the’ 20th of, February, 1885, an earthquake in 
Chili, : besides effecting an immense. amount of 
other. damage, gimost destroyed the city of 
Concepcion, knoc! ing down the cathedral and most 
of the publio build ngs. T; 
BICYCLES are to be utilised in the French army 
he War Minister, after witnessing trials o 
bioyélés, tricycles, and ' velooipedes, has chosen ‘the 
of these machines - as the most useful model. 
4 Certain: number of infantry soldiers in each 
corps wil? be trained to, ride the bioyole, in. order 
to carry despatohes When ou active sexvioe, and 
chus leave the cavalry, free for other duties. 


„ 


Prudential Assurance Company. — The 
thirty-eighth annual meeting of this company was 
held on Thursday week. In tae Ordinary Branch 
the number of policies issued during the year was 


including 58,099 free policies, was 7,111,828, The 
total assets.of the company have grown from 
£2,580,002 to £6,811,954, being an increase of 
The. rate. of 
expenditure during the Quinquennium in the 
Branch has remained nearly stationary, 
at little more than 10 percent. A reduction of 74 
per cent. has been effected in the expenses of the 


On the 4th: of 


bat 


[26928.]—YET another pleasant illustration of 
the diffusion of a taste for astronomy reaches me 
in the shape of a column of Astronomical Notes 
in the Belfast Northern Whig. Clearly this must 
address an appreciative public, or it would not 
appear at all. I have an idea that it must be the 
work of one of the most able of Irish amateur 
observers, dnd of one who, moreover, is no stranger 
in these columns, 

„ Another Fellow of the Royal Astronomical 


| Society” (letter 26872, Vol. XLIV. p. 561) is 


apparently as burningly solicitous for the reputa- 
tion of Mr. Roberts's clock as if he had made it 
himself. If he will look at the now notorious 
photograph, anent which all this storm in a teacup 
has arisen, he wili find that the axes of the quasi- 
ellipses into which the stars it depicts are converted 
do not lie “in a direction very nearly N. and S., 
but diagonally across: the meridians, or n.p. and 
s.f.; 80 that Í am a little afraid that his very 
elegant hypothesis will require some slight 
modification. : 

If Mr. Hampden (letter 26885, Vol. XLIV. 
p. 664) will order from his bookseller a work called 
The Nautical Almanac, published by Murray for 
the Admiralty, price 2s. 6d., he will find in it 
precisely what he offers his £100 reward for—viz., 
“a complete and conclusive illustration of the 
truth of the various conditions of the truth of 
Newton's solar system.” (The pleonasm is Mr. 
‘Hampden’s, not mine.) He may forward the 
balance of £99 17s. 6d. (with your permission, Sir) 
to me, under cover to you at your office. 

I regret that I am ignorant of any such formula 
as that for which W. G. P.” asks at the conclu- 
sion of letter 26888, Vol. XLIV. p. 565. 

Reply 61751 (Vol. XLIV. p- 573) reminds me of 
an absurd thing I once witnessed in London. A 
man was selling 1 measures at one penny each 
in the street, and I watched a customer selecting 
one; this he did by carefully trying them one 
against another, and picking out the longest. 

In the Rev. Osmond Fisher's remarkable work, 
“The Physics of the Barth's Crust” (reviewed on 
p. 682 of your. thirty-fourth volume) the theory is 
maintained that the interior of the earth is, if not 
fluid, at any rate viscous., It would seem that this 
theory has received very curious recent confirma- 
tion in the literal fulfilment of the prediction of 
Hert Falb, of Vienna, of the earthquake which has 


8 | done such grave mischief in France and Italy; and 


which he definitely ‘foretold would occur af the 
time -of that conjqunotion of the sun and moon 
which happened on February 22nd—28rd, and 
which was visible in the South Pacific Ocean 
as an annular eclipse. A conjunction of, the 
aun and moon could .anly ọperate in the pro- 
duction of an earthquake by inducing tidal agtion 
in the liquid, or quasi-liquid, nucleus which must 
undertie the seemingly solid crist of the earth, and, 
155 tamto, the precise accomplishment- of Herr 

b’s: prophecy affords: evidence in favour of Mr. 
Fisher's contention. It may be noted that Pro- 
fessor Falb predicts fnture “critical days.” March 


that the former date. must have its 


22nd and April 7th are mentioned as two of them ; 
I thin 


31 


orgin in some newspaper mistake. On April 7th 
the moon will be in perigee though, and full early 
the next morning, whence her tidal action on the 
earth will be at its maximum. 


Iam very glad to see that the appeal of Mr. 
Penny (alias Neptune”) against his conviction 
under 5 Geo. c. 83, s. 3, for casting 
nativities, has been dismissed, and that, if the stars 
in their courses are to fight in his favour, they will 
have to do so while he adorns the interior of one of 
Her Majesty's gaols. But if this poor ignorant 
oreature, who had served in the Navy in time 
past, is, as I hold him to be, rightly imprisoned for 

is astrological imposture, what about the pub- 
lishers of such scandalous trash as Zadkiel’s 
Almanac, with its undisguised astrological predic- 
tions, horoscopes, and hieroglyphics? Nay, how 
about the gentry who pretend to predict weather, 
&c., from observing the sunspots, in cases where 
they receivemoney? Presumably the Lords of the 
Treasury may be numbered among “any of Her 
Majesty's subjects” whom, in the words of the 
Statute, these predictions are meant to deceive or 
impose on.” 

I should like to be permitted to supplement the 
question I put in letter 26868 (Vol. XLIV. p. 560) 
concerning the proposed Imperial Institute by 
another one. If we suppose that the loyalty of the 
British public overcomes their knowledge and 
common sense sufficiently to induce them to con- 
tribute the half million asked for the development 
of this scheme ; if we suppose the building erected 
at Brompton, and the army of hangers-on of “the 
Cole-Hole,” provided with billets in connection 
with the shows and “technical education ” which 
form an integral part of the project; if we further 
conceive the first of these shows inaugurated, and 
that it is really what it professes to be—an exhibi- 
tion of Home or Colonial products and manufac- 
tures, divorced from eating and drinking, bands of 


| music, electrically-lighted fountains, and a glorified 


Cremorne into which the fair denizens of St. John’s 
Wood and the slums of Pimlico are to come in their 
thousands, what chance is there of its paying its 
expenses in any shape or way? And (and here is 
the gist of my question) should it fail to do so, 
what security or assurance have we that Parlia- 
ment will not be 5 to to supplement any 
deficiency out cf the Consolidated Fund? Depend 
upon it the superintendents, deputy-superinten- 
dents, deputy-assistant superintendents, secretaries, 
catalogue-compilers, and the rest of the leeches 
who batten on these Brompton exhibitions 
will not give up their berths merely because 
the expenditure is in excess of the receipts. 
I have long ago told, in these columns, the 
shameful story of the notorious “Loan Colleo- 
tion of Scientific Instruments,” and how I myself 
counted eleven people (rari nantes in gurgite vasto) 
in the whole building, at a time when a secret 
petition was being hawked about in the learned 
societies to render the concern permanent. <A 
“F. R. S.“ exploded this imposture in the Times, 
and saved the nation from being swindled; 
but no such ezposé would avail in the case of an 
“Imperial and Colonial Institute” at South 
Kensington. It would be essentially a national 
undertaking with the national credit pledged to its 
sustentation, and if (as is morally certain to be the 
case without the aid of adventitious and wholly 
illegitimate adjuncts) it failed to pay its way, is 
the British taxpayer to be permanently saddled 
with so monstrous a white elephant for the benefit 
of Messrs. Abel and Co.? . 
Possibly owing to my dense stupidity, I utterly 
fail (after twice reading it through) to see that 
“ H. L. G.“ proves, in letter 26901 a 10), that day 
and night existed prior to the formation of the 
sun. He knows as weil as I do what astronomers 
think of M. Faye and his “fads”; and how, in 
the scientific world, that distinguished Frenchman 
represents—himself! and nobody and nothing else 
in the world. As for the palæontological argu- 
ment which your correspondent attempts to em- 
ploy, it is really of no more value than his physical 
reasoning. I take s specimen of a. Silurian trilo- 
bite from a cabinet behind me, walk out into my 
baok hall, and compare the eyes of the trilobite 
with those of a modern dragon-fly in a case of in- 
sects, only to find that the recent creature, flying 
in brilliant sunshine, has something like double 
the area of light-gathering surface in its eyes of 
what the-palzozoic one had! No doubt the orbits 
of the Ichthyosaurus are enormous; but those 
of its congener, the Plesiosaurus, are by no means 
abnormally large; while as we recede in time 
to the awfully remote antiquity of the Old Red 
Sandstone and examine the strange fish which then 
swarmed (the Holoptychius, the Osteolepis, the 
Pterichthys, &c.), we find that their eyes were no 
bigger rélatively than those of the salmon, jack, or 
any other fish of the present day. I forbear from 
saying anything as to the extraordinary hypothesis 
that enesis only professes ‘to narrate part of the 
Creation. Any ‘candid and unprejudiced reader 
who will study the ‘two separate accounts given in 
Genesis I. and II. as he would study, say, Green’s 
4 History of the English People,” must and will 


see that the writers of them each professes to 
describe how the then existing condition of the 
world came about ad initio. But a man who can 
find gravitation in Genesis will find anything 
whatever! I wonder, by the way, whether it has 
struck “ E. L. G.” since writing his penultimate 
paragraph that his “new earth” in the Andromeda 
ebula, if surrounded by a stupendous mass of 
luminous gas, must, ex necessitate have all (un- 
commonly foggy) day—and no night at all? 
Unless our friend adduces something more sound 
andacceptable in the way of scientificevidence next 
week, I gravely fear that his attempt to “ satisfy ” 
me about the sea that fell from the sky about 60 
centuries ago will prove a failure. 
the 2in. object-glass of An Amateur 
(query 61831, p. 19) is a first-class one, he might 
employ a power of 90 on the planets when the air 
was sufficiently clear and still. oe ae 
Premising that I should regard it as certain 
thatthe writer of your monthly “ Astronomical 
Notes ” will in due time give all the details of the 
Solar Eclipse of August 19, I will just say here to 
“Sol” (query 61835, p. 19) that the central line of 
total eclipse will pass through the south-east of 
Germany, Austro-Hungary, on into Russian-Asia 
and out to the Pacific through Japan. The central’ 
eclipse begins generally at 4h. 111m. a.m., on 
August 19, in latitude 50° 38 N. and longitude 
46m. 40s. east of Greenwich (somewhere to the 
south-east of Dessau). It will end generally at 
6h, 352m. am., in latitude 24° 84° N. and longi- 
tude 11h, 34m. 8s. east of Greenwich—a point in 
the Pacific a good deal to the east of the Sandwich 


Islands. 

“A Constant Reader” (query 61842, p. 20) had 
better consult Mr. John Browning, 63, Strand, 
he requires. It is 


London, about the eyepiece 

quite beyond the resources of an amateur to make 
such a one. A Barlow lens would constrict his 
field of view, instead of enlarging it. O 
_I 12515 to“ O. B.” (query 61859, p. 20), no star 
is visible whose declination of an opposite name to 
that of the latitude exceeds the co-latitude. For the 
elevation of the pole at any station equals the 
latitude of the place; therefore, the elevation of 
the Equator must equal the co-latitude. A figure 
will make this clear at once. | 


N 


Here the observer at Greenwich is supposed to be 
at O. Then P is the pole of the heavens, and the 
angle PO N =61° 30; E O isthe Hquator; and quite 
obviously H O N = 88°30, the complement of 51° 30 
or co-latitude. Further, S. is the south, and N, the 
north points of the observer's horizon, and, of course, 
any star whose south declination exceeds. 38° 30’ 
can never appear above S. at all. A star with, 
suppose, 38° dec. South would just appear above S. 
for a few minutes at the time of its ‘meridian. 
passage. 4 PETN. 

The offices of the. Cremation Society inquired 
for by C. M. R.” (query 61868, p. e 11, 
Argyll-street, Regent-street, London, W. 


A Fellow ofthe Royal Astronomical Society. 
OCOULTATION OF ALDEBARAN' ` 
MAROH 2, 1887, 102 


126924.I— THIS was seen here under : very 
favourable circumstances. The sky was clear and 


— 1 


the air steadx, the little wind there was being 


from the N. W. Telescope used, à Gin, silver-on-/ 
glass reflector (Calver), with an eyepiece of 160 
power. At 5 p.m. the star could easily be seen in 
the finder of about lin. aperture. The occultation: 
by the dark edge ‘of the moon {whioh was! inot 
visible) was sudden, but not startlingly so. The. 
period of immersion here was in exoess of that 
stated for Greenwich. Having carefully estimated 
the probable spot of emersion, I was rewarded by 
seeing the star emerge from a lefel region; the 
edge of the moon being extremely well defined, 


the mountains standing out clear against the sky, 


d| CONSERVATION ‘OF SUN'S "ENERGY. 


which, 
dark. It i 
miniature. No trace of obscuration or diminution 
of the light of the star could be detected, which 
seemed as brilliant when apparently lying on · the 
moon's edge, as when some degrees distant. 
Southampton, Maroh P1882 % ALH. S. 
26925.J— CAN anyone explain the apparently. 
contradictory statements in the Nautica e 
with regard to this oooultation? 
“ Disappearance takes place 182° 
and therefore close to the S. point. ee tod 
“ Occultation visible from 54° N. latitude to 9° 8. 
latitude" ? | n 


r 6 p.m, with the power used, seemed: 


wes in fact, witnessing a suntisé inf 


~., | be attracted 
from N, point, 


the star grazes the south Iimb of the moon, 


as seen at Greenwich, how can the occultation be 

visible as far south as the Equator, and so short a 

distance north ? , | 
Evidently the star grazes the north limb of the 


F. B. A. 


My 22 * 


[26926.]—ON the 2nd it was well observed here. 


The instantaneous character of the stars dis- 
appearance at the moon’s dark edge contrasted 
remarkably with the lingering, almost gradual, 
nature of its reappearance, aye 

The star seemed for two or three seconds to be 
attached as a bright point tothe moon's illuminated 
limb. The phenomenon was strikingly'similar to 
the end of a transit of une of Jupiters moons 
when the satellites passed off the planet's diso. ‘ 
this close juxtaposition the light of Aldebaran, 
even in the daylight of 6h. 4m. p.m., was evidently’ 
brighter in a marked degree than the moon's 
illuminated edge, with which the star appeared to 
be momentarily in contact. 

Sussex. eee e eee Bramber. 


£26927.] —RELYING, as usual, on the correctness 
of Nautical Almanae predictions, I prepared to 
observe what should have been an interesting 
phenomenon on the evening cf March 2. My first 
glance at the moon and star, about 5,80 p.m., con- 
vinced me that no occultation would take place 
—and so it proved. 
seen here, was about 5.55 p.m. (some five minutes. 
after the star had passed the line of the moon’s 
terminator), and the distance at that time between 
Aldebaran and the moon’s limb 45” +, as roughly 
measured with a reticule eyepiece. 

My approximate latitude is 52° 38’ 10”, and the 
northern limit for this occultation, as given by the 
NM. A., 54°; therefore, the star ought not to have 
escaped, the moon's limb. A. correspondent at 
Cirencester, lat. 61° 42°30", informs me that the 
occultation did not take place, as viewed from that 
station, which is only some 14 north of the lati- 
tude of Greenwich; so that it is scarcely. possible 


euch. phenomenon was even“ visible at Greenwich, 


in N. A. parlance. e whe . 
o those persons who are, like myself, apt to 
regard with impliqit confidence any data given on 
the authority of our national Hphemeris, such a 
discrepancy is not a little startling, and is calcu- 
lated to shake that perfect faith in its supposed 
infallibility. 8 4 
If the authorities at Verulam Buildings were a 
little less conservative in their ideas, and à little 
more alive to the exigencies of the times, they 
might also make, their annual publication much 
more useful than it now is to the astronomer. I 
would commend the American Nautical Almanac 
to their notice, from which they might gather a 
few new. ideas. , | i 
Leicester. Wi. G. Franks. 
26928. — BEING from home and unable to use my 
excellent 62 in. Cal ver to observe this phenomenon, 
it struck me that probably it might be withessed 
with an opera-glass, and tb my satisfaction, with 
this simple instrument, ‘the: disappearance proved 
successful. About a quarter of an hour prior to 
the event, Aldebaran stood out a perfeot little 
point of light in closé proximity to the moon, and 
continued so until lost behind the dark limb. The 
impression on the mind is widely different between: 
the telescopic observation of: this. phenomenon and 
as witnessed with'an-opera-glass, In the former 
base, tho star is blotted out in a moment with start- 
ling effect z in the latter, the star continues shining 
ntil insensibly lost to view. Aldebaran Was not 
arent at the immediate reappearance as the 
right limb of the moon 5 its tiny 
light; but very: shortly after the star was quite 
conspicuous. My object in communicating this is 
merely to show that: much oan be done by those who 
feel interested in watching celestial phenomena, 
although not in possessien of telesoopes, The:day 
was singulurly fine - o 
i Laube 8. 


Southampton. % lesed i. 
i an) fiva “On 


| (:26929.]——T wo. correspondents. in % Qurs!? Uf 
25th Reb viz, “H.T.” (26873, Life of Sun,") and 
F. W. H.) (26888, “ Luminiferous Hther, ) bring 
to recollection same. notes made by me à few years 
ago on the. above subject, which, iflin their) crude 
state will interest our readers, and assist “ H. T. s 
wish to raise an argument thereon, I herewith 
trariscribes. „ sw eG kes MAUT 
Gravity is reciprudal$ there musbbe an object to 
3, the force js not dissipated into empty 
75110110 FCC 
Motion of a single body oan, goly, be ¢oncejyed 
through a change of positi n of t 
telation to some other ody or object. 


A 


|'be lost in empty 


light and heat through space. 


he “ nearest . as 


at body, with, { 


Electricity is not manifest until circuit be com- 
pleted, or opposite poles joined, therefore electric 
vibrations exist only when there is an object. 
By analogy, light and heat must have an olyect, 
and cannot be manifest without one, hence cannot 
space, | 
Luminiferous cher is hypothetical, invented 
i(like Phlogiston of old) to explain a preconceived 
thorx. e 7 
Air or gas, sufficient to explain transmission of 


Gaseous matter is subject to laws of gravity, and 
its limit of tenuity unknown, there fore there may 
be a continuity of gaseous (or Crookes’s “radiant 
matter”) between sun, planets, and stars, more or 
less condensed on their masses by gravity ; but 
streaming with diminished tenuity along the lines 
of gravity joining the masses, and through which 
light and heat vibrations can pass. . 

‘Interstellar space, except on ‘these lines, will be 
void of such gaseous matter; hencé no loss of 
energy, except to some object, Therefore, assuming 
that our Solar system of sun and planets were “in 
the beginning! all of the same temperature, then 
the smaller bodies would give up heat to the larger, - 
in proportion to their recipient surfaces. Conse- 
quently, the sun would gain heat at the expense of 
the planets, and the latter would cool down until 
an ani resulted, after which they would 
continue to be of a temperature proportionate to 
their respective radiating surfaces, | 

If the above reasoning be correct, the sun fully 
conserves its own energy. F 


e ene eee 
, 


PLANETARY CONFIGURATIONS. 


[26930,|—THE following passage occurs in a 
work entitled“ The Gallery of Nature,” by Rev. 
T. Milner (1846), p. 69:— A conjunction of the 
five great planets took place between the Wheat-ear 
of the constellation Virgo and Libra, September 
15, 1186, It will be ages before they collect again 
in that part of the heavens,” ; 
The subject of planetary configurations is very 
interesting. Is anything known about the above- 
mentioned conjunction, as to where it was observed? 
Mercury being included, it would probably have 
been seen from some country nearer the Equator 
than ours, and with a clearer sky; mereover i 
could not have taken place at a very remote 
distance from the sun, and would therefore have 
been soon after sunset or before sunrise. Chambers, 
in his “ Astronomy,” does not allude to the con- 
2 although he refers to one of Mars, Jupiter, 
aturn, and Mercury recorded in the Chinese 
annals, which according to one authority took place 
Feb. 28, 2446 B. C., or to another, Feb. 9, 2641 B.C. 
Other conjunctions of four planets are given by 
Chambers --viz., Nov. 11, 1524, Venus, Jupiter, 
Mars, and Saturn very close, and Mercury only 16° 
distant; Nov. 11, 1544, Venus, Jupiter, Mercury, 
and Saturn were inclosed in space of 10°; March 
17, 1725, Venus, Jupiter, Mars, and Mercury 
appeared together in same field of telescope. This 
must have been a very interesting and brilliant 
spectacle. Various other combinations of a smaller 
number of planets are alluded to. 
When we consider that there are five planets, 
moving in different apparent paths among thè 
fixed stars, it is evident (taking into account only 
naked-eye observations) that the number of possible 
configurations or conjunctions of some of them must 
be practically infinite; while, on the other hand, 
the chance of their all being seen close together in 
any part of the sky must be exceedingly remote. 
In parts of the Cape Colony and South Africa 
generally, where the atmosphere is for months in 
succession of great transparency and free from 
clouds, these morning or evening configurations 
become very fascinating, for Mercury is an im- 
portant factor in them, shining brighter than a 
first mag. star when favourably placed; and if 
Venus happens to be near at the time, and some, 
bright star also, the various changes of relative’ 
position seen day by day are most marked. It is. 
then, perhaps, they tend to utterly confuse one who 
has not studied the principles of their motion. 
In 1880, from 10th Oct. to 13th Nov., there was a. 
series of most beautiful configurations of Meroury, 
and Venus, in the evenings, firstly with Spica, and: 
afterwards with Antares and, other stars of the 
Scorpion. : 
1881, Feb, 23.—A very clear evening; Saturn, 
Venus, and Jupiter all close together in the west,, 
forming a triangle, of which Saturn is the apex}, 
this configuration was very noticeable on account. 
of the brightness of these planets. On the 25th. 
these same three planets formed the points of a. 
very nearly equilateral triangle. May 18, before 
sunrise, the same planets again formed almost an 
exact equilateral triangle. June 22, before sun-. 
rise, there was a beautiful effect of the old moon, 
and several planets forming a fine combination; 
these were Mars, Saturn, Venus, Jupiter. bui 
1882, Sept. 20.—A pretty combination of Spica, ,. 
Mercury, and Mars. The two first were in 0 
eld of tha t ipao and, Sented & Aaa wrt 
meet, Nica R dlen ae ai eroury & 


Oe 


‘ammeter, w. 
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rich Aram 7 . d. er a _ by ar. he H j t, 
both in the teles beard deen. ith the ake oye: 
Mars a deeper red than M hee „ 
1885, i July 6. 5 
Venus, Jupiter, and, Regulus in f 
ene year, 175 was 1 configuration of 
ercury, and Jupiter, all close together, forming a 
re ae a dapikes,, a her, forming 


ames RSS OF” Sa ek e ce a ee 
If, then, such combinations have been seen in a, 
space of fiye years, what grand conjnnctions there 
must have been occasional 


g abin, Yee d 
combin: 
in dh 


° 2 ole Ave great 2 
conjunction with one another at some given time, 
the chances against their declinations being all the 


same in character grid amount must be enormous. 


. planets were in, or near, 


dista 

those’ veel 
vig gps more accurate than e 
of Merengy, land can be made qui 3 

e West. Han By, benat af the gentre of the scale and coil, the read- 
enus, lings ht and left wi 
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another, and 
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ings differing 15 per cent. from 
ain, . needles are 


efore, o 
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è us dead beat. If the needle 


o. right and left will not agree with one 
will be inaccurate on both sides. 
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[2693 2.]J— AS “ T. F. S. has referred toa paper 


lof mine on Diatom Structure,” read before the 
Quekett Club in May last, I beg herewith to 
reply. to his remarks on the structure of this 


For example, has it ever happened that the five |. diatom. | 


planets have been seen together within an area of 
the sky squal to that of the moon? A qnestic 
more. easily asked than answered. To the Chaldean 
shepherds and others living in countries where the 
continued clearness i ) ) 
compelled attention and observation, there, must 


7 


In the first place, I should be extremely sorry to 

A question dogmatiss an such, a. contentious. subject as the 

istructure of diatoms, especially as, unti 

highest power was only a Zeiss G. water-immer- 

arnesş of the sky invited and almost |'sian, and even now. that I have a Powell and 
Lealand’s homogeneous jin. of 1°43 N.A., I can by 


lately, my 


have been a charm and fascination in watching the | no means pretend to speak ex cathedré with 
vault of heaven and its glorious host which cannot respect to the ultimate structure of these tiny 


be properly appreciated by those living in such a | orga 


imate as ours with a very liberal allowance of fog, 


2. 10 1 


. and haze, and, in the present day, the 


difficu 
The above - mentioned 


generally observed projected on the soft, and often opinon that there is one rin 
i oentr 
halved valve of this diatom mounted “on edge,” 


rilliant background of the Zodiacal light, which 
adds very much to 


e glory of a sunset sky in or 
near the Tropios. = E. 7 


E. E. M. 


AMMETERS' AND VOLTMETEBRS. ' 


[26931.]—ABoUT six months ago I commenced radiating plates ; this thay possibly cause 
an investigation with the object of making cheap, pearance 


ammeters and voltmeters, which were to be pro- 
portional and direct reading. I commenced by 
endeavouring to secure proportionality, ` and 


was compelled to discontinue the experiments. I 
have much pleasure in placing the results I obtained 
before the readers of the ENGLISH MECHANIC, 
It is well known that, with the simple form o 
hich has a wide strip of copper under 
the needle, the currents vary as the tangents of the 
angles of deflection. For the first 15° or so the 
currents are very nearly proportional to the deflec- 
tions; but, above that point, the currents increase 


nisms, 1 iA Wea ; 
J am scarcely disposed to admit that I have 


given g wrong description in describing the interior 


yo getting a fairly uninterrupted horizon. | plates as radiating from “a céntral ring,” as after a 
conjunctions were | further examination of this diatom, 1 am still of 


only, and not two 
al ones, as stated by“ T. F. S. I have a 


bub date section across the diameter of the valve; 
this centr 

plate considerably nearer the centre of the valve 
than where it joins the inner portion of the inner 


‘al ring (curved in section) joins the outer 


the ap- 
of two rings as claimed by“ T. F. S” 
Coming now tothe structure of the outer plate, 


T at once admit that the large angular perfora- 
tions,” referred to by me in my paper, are not the 


attained some success. Owing to want of time, I ultimate structure, and this I have known for some 


onthd Past Mt. Nelson haying called my attention 
o it, and BKowh me what the structure really was. 


'| I may hefte dbserve that different valves will show 

g| considerable’ differences when this outer layer is 

A observed. I Have à valve with inner side upper- 

fnost, Where the inner side of the outer layer has 
0 


ng oblong perforations running square to the 


radii, but in focussing downwards to the outer 
surface, these oblong perforations become divided 


more and more rapidly than the deflections. If into 2, 3, or 4 squarish 5 Tr the ulti- 


the copper strip is narrow 
than the needle is long, the departure from pro- 
portionality is still more marked. Now if the wide 
strip is taken, aud the whole of the centre part ont 
out, leaving two ‘narrow strips at the outer edges, 
at will be found that the currents increase (ess 
rapidly than thé deflections. Clearly then what is, 
wanted to secure proportiunality is some combina- 
tion of these tivo ¢ffécts, and a copper strip may be 
used which is thicke E at the edges than at the’ 
middle. Aud el r y with voltmeters, more 
turns should be wound ‘dn the outer edges than àt 
the middle," The 9 I made were with 
voltmeters,’ Here are the dimensions of the ond 
giving the hest results. A, needle gin! long was’ 


coil was žin., of each of the outer coils Was fein., 
and the distance between the inner edges of the 
was zin ö 


. ae Ve 
nearly proportibial dp to 40°. The falling oH ‘of 
Pepe per ac pola ak 


e 

cent. eee nop) but T feel 
quite dure that, with a 8 “bomb 

éw ‘coils Wi $, prdportiondlity 

105 jeve tie Use! 

al dtl) 


An 'ammt 


promising results, With coils crossing one, Ang ttier 
at arfos angles got results aca or 50 mle 
when the needle Was, ci atively ‘long.’ With | 


ito oe a a te eg 
1 7, Ahd sg" adjust thém if incorrett, 
ae ee aed, Wt 


IYS cathe as 


ere that, ‘owing ke the 


‘Tt mus e 
different’ e “ad different” plies inktra” 
ments nitict 8 d 1015 5 ure to be used? 
D 


regt” n wotld give Aout 
a loye id‘the Tropyes. As 


moved from a 


1? 


the case had there 


ats), 
i 


‘and other shaped ‘ddité, suspending ths need! + 
‘various pdsitiont! sg 2 er heis 1 ee 


on td Y stan 

oS ~ ee on N, ma men- 

tion that ah ong stv tarps 1 ee wie e 
ulltting to tlfothier only thide mites 


nee atid Gery F 


being, perhaps, no wider | Mate markings as described by “ T. 


With respect to the membrane covering the 


whole of the “Gothic window” forming the 
inner layer, I must confess 
| sceptical on this point. T. F. S. allows that it 
is not always to be seen, and that it is sometimes 
missing I can most certainly corroborate, as it is 
h Kery common ‘oceutrencé to find small grains of 


I am somewhat 


dn or 0 firmly wedged in 
tween the radiating plates, which could not be 
re been’ a membrane on the inner 
ide. However, Í do Rot ‘doubt büt that T. F. S.“ 


as seen the appearance of which he speaks, and 
hich ‘r De BBP 8 for by either · of the 
ollowing causes: E 

Hirst; hia: slide may be a “selected” one, and 
a diatoma are generally fixed by means of a thin 
ayer af gum br gelatine on the underside of the 
over, it is just: possible he may have observed this, 
hin laxer of gum or gelatine (Which will some- 
imes dry in algranular manner) and have mistaken 


ton an inner membrane covering the Gothio 
i window.’ On the other hand, his slide may bea. 
1 one, withino: gum or gélatine whatever, 
in which 


, oase iti may be that when the diatoms, 


L Were cleaned préparatory to mounting, some oft 

5 1 ~ dried. like a. 
flect ion were pr tonal un“ skimaencss- the inner. side of ithe valve; unfortus: 

M ong] ap . diatoms in: which this 


ooulent matter “ is adherent. 5 1 
Extremely fine silfcious films are sometimes very. 
iffionlt bo deteob, but are also often apparent hy: 
esson eithemof » fracture on af. granulat ion on the: 


p: 
1 1 E E 


urfrue; sometimes, however, they. ate sofine that. 


hougbätcis khown they have: adrse edge, the same 

annot:be~ made: uisible, even an: the. hands. ofi a 

ee, miogossopistlo II. would hene. i xafer! 
.F. S.“ toa pa 


er by the nore D. Cox, 
ead before the Royal Microscopical Sooiety . on 
ay 13th, 1885. - 


neuns's observation either to ond valve, or o 


dives from one, lodality only, butlif possible from! 
evyeral Iocalitibs; s, The warious: gradations and f 
Variations may isometames-make clear hat other 

ise wouid ml be obscdre, 12-1 0 u -Ek Morland 3} 
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ATURN—BEQUEST TO OBSERVERS 
ot Messe ns H HO 


TI Ree HERRN to m letter (Wa) 

M.,“ Feb. 18th, the outer pano or ring shoga 
be rend Aditz Bul 25 ef” and the space 
Gert the pol oi 


gt hea 


insted eon Dele ee nea 


e natora belt is shown too white. The shadow 


of the ball on the rings is now very conspicuous: it 
does not appear concentrico, but widens southwards 
completely cutting through ring A. The south 
pole nearly touches outer edge of ring A. From 
the observations of the last two years, if would 
seem that the shadow thrown by Saturn near 
quadrature is decidedly notched, and the shadow 
concave outwards and not as represented in 
Proctor’s “Saturn” and by Mr. Perkins in the 
L.A.S. Journal. Mr. Ryle, in his very interesting 
letter(25525) E. M.,“ April 2nd 86, says he cannot 
see this, and Prof. A. Hall, Observatory, May, 86, 
remarks: Another phenomenon which has been 
carefully looked for and never seen is the notch in 
the shadow of the ball on the ring.” Several 
observers have recently noted the varying appear- 
ance of the dusky spaces on the ansæ, sometimes 
appearing the same on both sides, and at others, on 
the following ; as if the centre of the system lay to 
the west. It seems agreed that the polar cap varies ~ 
in depth and extent of shading. It is to be hoped 
observers with large apertures will note when the 
south pole overlaps ring A, and if there is a corre- 
sponding amount on the north side, as I think 
Proctor remarks, these appearances do not always 
a iirc haan the plane of the ring oscillating very 
slightly with the plane of the equator. On Feb 9th 
during moments of very fine definition, powers 334 
—350 on 8}in. Calver, the inner edge of ring A 
nearest Cassini's division seemed to me decidedly 
brighter than the remainder ; the bright zone being 
the breadth of Cassini’s division, no other mark- 
ings could be seen. Now, as Saturn is approaching 
quadrature, will observers kindly note if the 
shadow of ball on the rings at all resembles the 
sketch drawn by Trouvelot in 1872 in Ball's 
“Story of the Heavens.” Is there a notch at 
present? To me.ring A seems to overlap by an 
appreciable amount ring B on south following 
side with a slight notch. Is the dusky ring thinner 
than e inducing the idea, according to 
Webb, that it is not in the same plane with rings 
A and B? I did not allude to the remarks of a 
t Fellow of the Royal Astronomical Society to 
whose information and extensive knowledge we 
owe a great deal, Mr. Goodacre in his letter 
(No. 26809) puts the case very clearly. The copies 
of the photos of the Bros. Henry in Knowledge 
are not actual photos, and probably there are 
several minor differences; but they may interest. 
several amateurs, who can never see the originals ; 
September’s Knowledge, not July, has Maia pheto; 
Feb, 87 has cluster 35 Messier, Vega and com- 
anions, group e Lyre, double stars Mizar, K 
Boötis, 68 Corvi, and y 5 The photos of 
Vega and companions, and e Lyræ are not 830 
accurate as those which recently appeared in the 
MECHANIC. H. Watson. 


| ‘[26984.J—ONE thing I wish to say with refer 
bnce to Saturn. No drawing that I have yet seen 
of this planet gives such a vivid appearance to 
ring Bab the telesoope discloses. To me it always 
seems that the outer edge of this ring lies much 
igher than ring A. The gradual fading away of 
ing B into the crape veil argues a sloping down 
from the outer edge; but I should be glad to know 
if this is an admitted fact: 
' I had a splendid view for a short time last even- 
ng (Oth inst.) of the Leibnitz mountains. They 
todd’ out in grand relief against the dark back- 
ound of the sky, showing themselves in three 
angaso o BV ish. a: pawarzof 800 on my Oalver 
elector, Hoy appeared 1 5 of a 5 of 
igantic irregu) 8, pile op pile, with shado 
ae Soe E abh slaby, and aprinicied over 
cannot liken it tõ ahything eite —with points of 
ight, glittering like dewdrops. . I also noticed some 
these flashing points against the darker back- 
round of; the regions at the foot of the mountains. 
re they! peaks of high reflecting power shinin 
rom The enormous slopes of these heights? 
haul, be, glad; to. hear more of these surprising 
AROJ! EE nt oe a 
Will z F. R. A. &,“ or some kind friend, give me a 
intas tothe. best. mode of making a drawing at 
he. telescope, under the rather awkward circum- 
tanne of open rand np.clockwork?. Jason. 
CCC 
426936. T HE editors. of the Qhseruatory, at my 
uggestion Rame ee have. had published and 
quhted: on, cardboard a diagram of the apparent 
nbits-o£ the.seven inner gatellites of Saturn, price 
d.: With. this and the table of eastern elongations 
ohn porrespondent, Fred, Wright, ought to be able 
identify any of the satellites visible in his tele- 
Oo D. 1 varð VIIES Re wen T, R. Olapham. 
11% HD zore emme aie e 
.2 HgATURN’S SATELLITES. ` 
kette —IN answer to letter 26899, on page 10, 


ditly ‘hot! involve. un great increase 
rbbet pute the this pt 885 Saen 
ve inner satellites attain their greatest eastern 
longitSons tron ine jlundt in daylight, or below 
ux horizon. But it Wwotld''add so materially to 
& length df the’ table that the Hditor of this 


34 


Journal would probably refuse to accord the space 
required for a matter addressing, after all, only a 
limited section of its readers. This is the reason 
why only the visible eastern elongations are given. 

The Writer of the Astronomical Notes. 


a 


SATURN AS SEEN THROUGH. Ax Sin. 


EGUATOREAL. 


2693 7.J—IN compliance with Mr. Watson's. 
desire (see letter 26834), I. send a half-size sketch 
of Saturn as seen by a power of 130 on an 8}in, 
refractor. This year the definition has“ been 
superb. I have never seen the details of the, 
planet so clearly before. The crapé ring is unmis- 
takably more dense’ than: it hasi been, and" dan 

: 11 7 Cy de nl 
a 151 | 


he eas 


etis 


7 ate artia? 


mer drawn by Mr. El 


this division in his sketch of the planet. 


. Percy Smith. 
Temple Observatory, Rugby. 


ATLAS AND HERCULES. 


a bree 


A. 


ra 
bongasdle 


Am „I daceived. in figuring a 


inadequate idea. g 
small; crater on. the. north-east ; border, of both 
Sa eer portio i pA ERS, interior of Hercules, 
just clearjgf the; great shadow, was, prettily, seen ; 
efinition. good j powers,. 60, and, ,200 on., Shin, 
Calver. 119 , l ` f 


1 27 head! j- 111. ue 
Dlanelly. Arthur Mee., 
sabe) 1511 


171 . as r 1. 
. . ALPHA FORNAOGIS—PLATO: | sey 


126939.J—T aM much dbliged to Mr. Sadler for 
giving the additional.determinations of the magni- 


ee ofdiceoq - 


en 
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26870; page 561). The 
ly. accordant; = 


E l 
of spots Nos.1,3,4,5,and 17; but so far as Lam aware 
no object exactly regembling-the definite low mound. 

rawnD per has. been, delineated or de- 
scribed before. This mound, occupies exactly, that 
part, of the floor on which, are situate, the three. 
erater-cones Nos. 3, 30, and 31.) It. is somewhat 
singular that neither these nor jany, of the, ther: 
crater-cones should have been seen by Mr. Elger. 
Possibly there may be some connection between 
the absence of crater-conea on. this occasion and 
the -“‘ill-defined;-smudgy- outline of the interior 
shadows. I have watched the progress of sunrise 
upon Plato on several‘occasions, but without ever 


| noticing any similar. want of= distinctness in the 
shadow outlines. 


A. Stanley Williams. 
(gio Aer i 2 l 

ae | MR. HIGG'S COIL. N | 

- [26940,J—A DESCRIPTION. of an induction coil 


. 
1 
i 
i 
' 


| of. moderate dimensions, giving such splendid re- 
| sults as g 10 in. spark in air, with a single bichro- 


mate cell, upPEAred-in he EM. of- January 


| (7th (26676) and since (February 11th, 26831). Mr. 


Higg has very kindly given détails of its con- 
structio nnn. 
Such an ‘instrument would be ‘invaluable to 


im 


„ and it might eavantagcously supply 
t 


e place of a; Bunsen burner ‘upon a chemical 


, | laboratory table available at any moment during 
an analysis. With the instruments hitherto em- 
. | ployed, all the nuisance of having to keep a four 
| or five cell Groye or other-Iarge battery in order 
had to be considered, and consequently the spectro- 


scope has been less consulted than it should be. 

„AS I imagine very: few: have the necessary 
mechanical skill to enable them to construct such 
an instrument for themselves, perhaps Mr. Higg 
will.. kindly-inform us, if the time has yet. come 
When such. a coil can, be purchased of the philo- 
sophical instrument maker, and its probable cost? 
. eee e Gat t AE Sar R. G. P. 
a as eae l : — - TES LS ore eo el fess 
HEAT AMMETERS' AND Vol. 
„if rpa p e ' MET ERS. ee eee 


FFC 


e WE eta a “Lge 19 7 0 s i 7 i 

526941. THERE must, be ‚something radically 
wrong about “ Iota’s” ammeter (letter 26921) if he 
need “ tap it to bring, it to zero.” The pivot must 


be injured. Iota wilh Odi 


*. 
ey 


indly return it to 
me, Iwill readjust. it-mith pleasure; ‘ds I make it a 
point to turn out ammeters: which turn: tothe of. 
an ampère. :: IL am now. about patenting amammeter 
without magnets, Which Ihope to be able to sell at 
58. „and which will surpass! even . Lota's ] idea of 


accuracy. i dice „ baz e i 
„Carshalton. ius %%% Se Bottone. ° 
he eee 
Dh Horn RAW HIDES,’ Dathe Init 
soad Blog eee ,, 11% Aaah e 

(20942 Tako HOHE. Asia and, Africa green 
jide, is used, genergllx -in, mreferengg, to tanned 
eather fox thongs, cords, bindings, and fastenings; 


he sinews algo of deer and. the,larger animals, Are 
utilised, fon allo puzposes requiring tightness and 
strength: . The, skins, after heing depri ved, of theix 
hair, are hard, rabbed and ; treated, with various 
greasy, substances . while stretched, im | cqol, shady 
places. The eau ing strips. are, then: meaSurgd 
and pont, ot while, wet, a stiok:ia inserted at eaoh 
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ra Harp pan ie Gk erperience had aso 
ide kat civilised wheeled carriages mig t drop 
ding and conhtractio 15 
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great and sudden 
easant odour — 


2 — 2 8 rk 
Pennies ; \consis ng of: anang) roođen framework, 
eir aide and bottoms Woven of! the same basket- 
re bin r xi eh afl nd strengthened 


tóicontáin cooking utensils, || 1 ceca iohane 
Baggage. (in these gust eee i cles the Afghans 


Tarrytheir women, chil ‘Persian cats). 
Catgut has beds knows ke ee in India. 
The larger sorts are inferiorifo the European 
kinds ; but the smaller, made for musical instru- 
ments, no thicker than flaxen thread, is the most 
perfect product in the world, Ialways carried some 
to mend the joints of fishing-rods, applying it wet; 
but the natives use sinews of animals for all break- 
ages ofibows, spear shafts; &. These adhere with 
giue-like: tenacity. Arrow headsnare secured by 
the same: durable method, -I-found a wander 

tribe in N. India who only hunt with 1005 

‘snares set across particular spaces, on. ground pre- 
pared by clearing away bushes, thorns being placed 
‘thickly: on the outskirts of the approaches. These 
‘loops; J ascertained, can only;be made of hyena 


hide twisted while green z. they are so wiry and 


stiff that they i from the) ground, to 
‘which they are pegged inan irregular row, suffi- 
ciently circular to admit the fore part of a wild 
boar or antelope going at speed. Men, 5 


children, with their dogs, pursue a herd, m 


fearful noises: The animals, hard pressed, rush 
‘into the unseen springs, and are soon despa 

with spears and swords. I. have atowed the best 
pieces of new rhinoceros hide, taking care to keep 


them flat between heavy planks for some: time; 
when nearly dry, my backwoods carpenter used, to 


saw them into lengths, then plane them into vapa 
form. They were next tied very. tightly. round a 
pole, and allowed to dry thoroughly-; again, after 
a time, planed; scraped, polished, and moynted as 
riding whips—terribly severe they were. All 
those who have suffered by a boot of badiy-cured 
leather, worn in a warm room, can imagine the 
torture of ancient barbarisni—~a"' man; sewn up mM 
a. fresh hide, was placed in the sunshine, and 
slowly squeezed to death! „„ 

The handles of great chisels used hy house- 
carpenters and boat-builders in the Hast, are all 
neatly secured by wet plaited thong, which dries 
hard, and saves the handle from being split by 
mallet blows. Kos. 


— f l fx 


\ BURNT ATR.—VALEDICTORY. _ 
2694 3.31 BEG to remind.“ H. C, S. U. that, I did 
not evolve the theory set forth in my. letter out of 
my inner, consciousness; but from The authority 
which; L. stated in letter 26866. Dopbtless. this 
work ig somewhat antiquated; but, I. have yet to 
learn that any discoveries singe jts,date, affect, the 
point of chemical soienge, to which this disonssion 
refers. The work is, considered reliable, and it 
should.be in all conscience, far, it was published at 
no;less than sixty guineas,in, unbound parts. I 
make ‘no, pretence. of being a chemical pasa ; 
but if,“ F., C., S.“ does, Will he, say if the theor 
Will account for the boiler defects to which 
alluded, or whether that alsg ia impossible 2 In 
conol sion, can't help, thinking that some corre- 


spondents 


4 poleca’) coal 


— pe Ká 
7 ih 0 — 1 ie ras 


intthe-mangerism. ıı.. musti ya i ee Bre 
atos Po disse anc Sperm ta ie 

` fe I 2 eda l N | 3 rd mi bo “P ES 
o h MEG LEEDS PARENT PIT, | |: 
VII. nie TT Ode PS 979a yE pe 


: [26944,]—Somn, time, ago P, rote anquery, 76 
Milller'a patent file, but no, dne, seemed able. 
give any information on the; subjeot, Since then, 


awever}'the toql:has:aome, more under my notice, — 


ani L am able ito, give; sketches. and / debori tions. 
Fig. is the, section; Hig. 2; face, views; Pig. 8, 
file Jin grinding frame,; i 1 4,1 front of cutting 
plate, of double sided file: Eig., ö /dittd of four- 
sided file., i bua aiant voit ynof ARAN i 


isplay an unnecgssary amount, of dog- 
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i, square sleeve; B, Iock- nut; 
ing a nut; D) main rod ; E, take up piece; F, end 
stop; G, pinching screws of grinding frame; H, 
 vutting p ates, . N e 
To grind the file, the handle, lock- nut, sleeve, and 
end gtop dre removed, the take-up piece drawn 
‘oat, leaving ‘the cutters loose on the main rod; 


O, ferrule form- 


thegd latter will now cant obliquely on the bar at an 
vf about 22° when placed in the grinding | 


red 
frame, all the facets forming an even surface. The 


side screws of the grinding frame are tightened on 


the cutters, and the whole surface is ground on an 
. Thus the angle of the cutting 
edges is always preserved. Each cutting plate is 
grooved on the front side, so as to form teeth in the 
cutting edge. The file produces considerably better 
work than: the ordinary form—in fact, more like 
ing, and lasts very much longer. I am told 
that in the workshops here, Miller's file requires 
about one grinding in eight days, while 5 
file requires 1 every two or three days. 
Recutting can only be done four times; while 
Muller» file will stand grinding for upwards of a 
dozen times. A. F. Shakespear. 
Lüttichaustrasse 14, III., Dresden, Feb. 25th. . | 


A SIMPLE HYGROMETER. 


[26945.]—W RILE staying in Great Malvern 
some six or seven years ago, I chanced to gee a very 
simple le cg hygrometer, which I was informed 
had been’ operation for some years, and was 
looked upon by 
weather indicator. 

The apparatus consisted of a thin strip of wood 
cut lengthways of the grain, and on to this was 
Fined another and thicker strip of end-grain wood. 

is combination rod was made of soft pine wood, 
oe — 5 about 2ft. Gin, long, lin. wide, and ĝin. 

6 

The extremity was firmly screwed on to a bracket 
which was nafled to the wall. The other end being 
free to move, and having a pointer attached to it. 
This pointer moved over a roughly made soale, 
graduated off, and marked for the different 

y etrical states of the air. 

ow the end-grain wood being very absorbent, 
readily expands ‘or contracts, according to the 
damphesfor dryness of the atmosphere. The'thinner 
strip of Wood remains ‘quite unchanged in length ; 
under all conditions. Now it will readily be seen 
at any variation in the hygrometric condition of 
the air will cause the wood to curl up or bend 
down, and therefore indicate on the scale whether 
it be damp or dry. Being somewhat struck with 
3 of the above 5 oon 
: TOAD er e EORAIP; ADD acaden a 
multiplying lever, F iown in the sketch. By 
this means E managed to get'thé: whole thing in a 
much i compass, aut at the same time 
meraaged its sensibili ty 

Fig. 1 shows the instrument complete. Phe comi 
pour rod A was made up of: a bit of atright- 

ined mahogany veneer, on to this was glued á 

— ‘of cross. grained, wellusedsoned ‘pine, about 

din, thick. :: When. cleaned tp, the total length of 

: rod was gin. long, din, thick, and gin. wide, Our 


its owner as a very accurate 
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rod was now fixed to the bracket B, and the whole 
was mounted on the board as shown. Tomake the 
instrument more sensitive, the multiplying lever 


ana hi ie d . 


O was added, and connected to A by the link E 
On pasting on a plane ‘paper scale F, the mechani- 
cal part of our hygrometer was completed. -The 


divisions shown were obtained by comparison 
jale a good, well-built hygrometer, of the ordinary 
vpe. 

The above instrument has a considerable range, 
and is, of course, a direot-reading hygrometer. Its 
simplicity of construction and durability are 
points in its favour. By the attachment of the 
rolls of paper shown in Fig. 2, and worked by 
clogkwork in the ordinazy way, it might be made 
self-registering. In condlaaion. may add that the 
above hygrometer, after a period of over five years’ 
use, is'still giving good results. 5 


Ld e 
s ‘ d 


„DIC,“ FORCE. : 

[26946.]—PERHAPS ‘some of your numerou 
scientific readers will give their opinion'as'to the 
genuine nature of the following experiments: 

Having read a recent magazine article in which 
many experiments with an'“ odometer,” as per- 
formed by Mr. Mayo, and a general disquisition on 
“ odio” force Were given, I made the odometer” 
c. . ed) Mae or a gold ring, wi a 1 

ead attached), and, yastonishment, verifie 
the results pence she iche Ee held b 
finger over gold ‘or’ other metals, te 


e left forefinger, it oscillated to and from me. 


that T 


“| best, and takes but little time. 


2 


| Labould here say (that is, presuming your readers 
have not tried these experiments long ago) that the 
| ‘odometer held over unmagnetised iron by right 
forefinger, rotates in direction of the motion of 
‘| watch hands, and if the right forefinger be touched 
by left ditto, the odometer oscillates to and from 
operator. l 
| ‘I'therefore held it by right forefinger ever S. pole 
of powerful electro-magnet, when it rotated with the 
-hands of a watch; on the finger being rouenee Y 
en 
holding it by right forefinger on the N. pole it 


| | rotated against wateh hands, and the finger being 


touched as before, it oscillated across me. 


seems ta me to show that magnetism has some 


P connection with the force causing the motions of 


the odometer. Will any of your readers give any 
i ation on this subject? I may add 
i he fingers give alternatively. a rotary 
and an oscillatory motion to the odometer when 
suspended from them, that the left hand gives 
motions contrary to the right, and that as far as I 
can judge unconscious muscular action will not ex- 
plain the i Odometer. 


‘SHARPENING TWIST DRILLS. . : 


: 5 26947. IN one of your last year's numbers 
appeared a suggestion and sketch of a small and 
simple machine for giving the proper angle of 


edge to twist drills. I was at once struck by its 
suitability, and goon turned out a specimen with 
certain of my own additions, the chief one being a 
ed on under the frame, supporting 
a short rod, to fit in the hole of the tool-rest. This 


enabled me to bhring-the frame into any desired 
pe job on 


position: T succeeded -in making a goo 


the first trinl at the ‘emery wheel. F next took a 


damaged T drill, end broke off a large piece at the 
point end. I put a new one before me, and duly 
‘copied the cutting part; then I tested my work on 
‘some soft steel, and made my drills throw spiral 
shavings. I have two or three other ways of 
‘sharpening these drills; but this mode 155 me 
os. 


SIMRLE LUBRICANT. 
[26948.]—Having tried many mixtures to ser ve 
as anti-attrition, I have now decided on eq 
parts soft soap and any cheap oil, in drillin 


boring, lathe work, screwing taps and dies, &o. 


Castor oil is too dear in 


like nothing so well. 
grease of the Indian wire 


England—the favourite 


drawers. Eos. 


RAILWAY SIGNAL LIGHTS. 


[26949.]—I have read with much interest letter 
26887 from Mr. Stretton on the subject of “ Rail- 
way Signal Lights.” I hope you will allow me, as 
a previous railway correspondent, to make a few 
remarks on this very important subject. 

It seems to be an agreed-upon thing that a red 
light should indicate “ danger,” and a green light 
“clear.” Now, upon all railways, I think, red lights 
do indicate danger; but as regards “clear” there 
seems to be a great diversity of opinion. Many 
railway companies use white lights; some use 
white for distant signals and green for home 
signals. I think that as a white light is apt to be 
confounded with a station or yard lamp, its use 
should not be indulged in. It may be that white 
shows more clearly than green, and can be dis- 
tinguished ata greater distance ; but there are many 
things against it. If, on a line with white lights 
denoting “ clear,” the wind on a stormy night broke 
and blew out all or part of the red glass when the 
signal stood at danger, a serious accident might 
enue, as the light shown would be a white one, 
signifying te olear,” although the semaphore arm was 
at danger. So I say, make your danger light red, 
your clear light green, and whenever white is- 
1 consider it as a signal out of order, and stop 

ea Bie ot te ear Mo 
ack lights should be just large enough, that the 
signalman can see them, and should either be white, 
or what is perhaps better; a very distinct purple 
such as is sedaan the 8. B. R. When the signal 
is off, no light need. be shown. 

Signal posts shauld be kept to one side of the 
line (the left) whenever possible. It is best to be 
systematic. But cases do ocour when the other 
side (the right hand) is better for sighting 
purposes. A sky background should always be 
obtained. l 
These various cónditiohs 
well on the L. B. ‘arid S.C., ., and G. N. R. 
Co.'s lines. On che idland Railway a most 
anomalous state of things prevails. The signals 


ate carried out pre 
„8 H.R. and d. N. E. 


changed when my disetigaged hand grasped that of | are generally very low, and placed anywhere (often 

a person of the opposita ber. In alis E Possible. places). The, Licht 

The theory by! which ene wii ot of the atti WWW 

acootnted for this, was that the’ ” fords! Was | Danger Rec Back Lights 

afore or ms oto piriteal ere ‘perineating " Ser 18 56. White“ ASgnat bn a Green 
sj wal 1 ia th ISP ee $ ee 8 —** ** h 

all: things + it therefore straòk . Clear Home ..,Green, .Signal,off......... White 


. {Bhe'bavk lights ‘seem quite as big as the proper 
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and screw it in very ti ht. Put up a wooden peg | of the later type of H.P. S. and Elwell Parker 


varnishes. Gold paint, put on with an oil varnish, 
in the wall of your bath-room at such height as a | accumulators is far higher than 60 per cent., and not 


such as copal, thinned with turpentine, wi 


60, or, maybe a, 120 element Pulvermacher can | if he has none of these‘ to test I should advise | work up when a spirit varnish is applied carefully ; 
hang at fu Iength, so as just to meet the eye of | him to read the latest papers and articles on | but a coat of size makes all safe. NUN. DOR. 
the wire. ‘Draw the tub to within Gin. of the 


[61560.] — Engineering. — As a matter of 
course, parents and friends looking out for firms 
wherein to article pupils should take care to inform 
themselves as to the reputation of the firms before 
coming to a final decision. To say that employers 
who fail in their duty should decline taking the 
pupila or their money is to expect them to pass a self- 
denying ordinance of too disinterested and sublime 
| a character for the world as at present constituted. 
The remedy is obvious. Select a firm of good 
repute, just as one would go to the best shop to 
make a purchase of any kind.—J. H. 


[61574.|—The Oalculus.—For a student who 
wishes to acquire à fairly ink knowledge of 
the differential and integral calculus, without the 
help of a tutor, there is no better work than Tod- 
hunter’s (in 2 vols., published by Macmillan and 
Co.) § but for one who merely desires to obtain 
guch a general knowledge of the subject as shall 
enable him to read the simpler’class of books on 
physical science Woolhouses “ Differential” and 

ox’s Integral Calculus,” both excellent little 
books belonging to Weale’s series, will prob- 
ably suffice. Gregory's “ Kanpion a book con- 
taining the best exercises published, may be used 
in connection with any of the above-mentioned 
treatises, It is as well to observe, however, that 
no one is qualified to enter on the study of the 


7 ti y | acoumulators by the first electricians we have. 
wall, and hook on to it with a small bit of wire the HS ‘will find the following very ‘instructive :— 
positive (or zinc) pole; pour water till the tub is Sars. Drake dnd Gorham's' Paper and discussion 
eu hag the yellow or negative pole | that followed at the last meeting of thè British 
by a piege of string to the peg in the wall; attach | Aésociation ; the ‘article: now appearing in the 
two long insulated conducting wires to that end of | Electrical Review, by Mr. A. Reckenzaun 
the chain—sufiiciently long to allow 2ft. of the same 0 paper on “Domestic Electric Lighting, 
to enter the water, The Points of the wires should | read by him before the Society of Arts, March 26, 
have electrical conductors, The patient, having | 1886, ‘and several others I could mention.—W. 
stripped, sori put.on an rie tape under, his, HABGCõG SSD. 
arms mounted with a copper hook and eye buc 761499. C l fnd. 5 
body r enuiring al bate fanerad ay part of the ade Taek 0 octets 8 an b 
Liring io t b, I made every- rien? Revi Noi i 2 
thing, except the chain, myself; but all such small Pieria! % 1 3 5 
appliances can b fou t. On entering the water | oe eos Oanoe.— If “Shamrock” 
e bather will take one wire in either hand and | will refer to pp. 54, 93, and 160 of Vol. XXVII, 
fasten the other wire to the buckle. Though in | he will find à ‘good deal of practical instruction 
perfect wealth always enjoyed these baths; but | about canoes, and there has been much since. His 
it is possible they might be injurious in some qases, dimension 11ft, long is rather small, and I doubt 
of organic disease, “Por top liver, piles, r eu- whether there is a safe sailing canoe of so short a 
matio affections, defective circulation, paralytic | length. It is rather remarkable, too, that“ Sham- 
symptoms, and disorders of debility they are un- | rock” expects to have two maste.—-SOUTHAMPTON 
doubtedly beneficial. The German medical elec- | WATER. Te te fe Os 
triolans use medicated baths, and assert they can} | [¢1532.]— Varnish for Transparencies.— 
extract . Poisons from the system by this This query is incomprehensible, A varnish is 
treatment. Note.—The body must be kept quite |. enerally used to cover work and protect it from 
clear of the inside plate: by sitting face towards the atmospherio influences, Surely the querist is not 
eeu D kaana, Aor eye pee [eared ye inp Say o paag qais 
ible to à round one for a grown person. Any 1s on toa- graphic print. If that i ees on . 
bath of metal çan be used, but it must be lined ane Or peo ze net to. ene 1 don’t mind ja qaloulus who is not any. well grounded in the 
with thick sheeting. Eos. ee forming him that professional colourers lick the bine a al ni = ee Ca 2 pane 
s $ . „ 2 ia fae, Ca Bega Vw. 1 4 i 77 e an : 8 
61428.]J— Charooal-making.— When it is re- Print with the tongue.’ If he does not like to do | Fpondents bestowed sufficient attenti th 
Mias t carbone a large quantity of mood it is Him 1 e ee abjecta, the ee which pti 105 hava 100 
necessary to drain away the tar which accumulates, In de, Sen ene Colo de e oe" | them at the very commencement of the differential 
and the mound is consequently built on a saucer- I. H. J. E ee E. J oal wouli hs d. Th lica- 
shaped piece of ground, with a dein leading 1 . [61534,]—Lathe e tg ut it is very annoy- tion of "the alea (ty cae physical ELR 
pit, our oopzerpondent will probably .... azami oan oly bo Tearni rom a book on fe 
in h Ler, they Aave been snap : ience ; and to re a 
brushwood a long pillar like a bolster, and stick ib able expenze of time, Nevertheless, let him take aa not only tuiderstand the processes of differen- 
up on end, With a cord projecting from the top. courage from the fact that others have similar | tiation and integration, and the application of the 
Arrange around, this “ bolster” the. pieces of wood. | experience ocopnionslly.. I have heard a late re- datculus to geometry &c., but must also have some 
to be.converted .into. charcoal, either flat or at lative use very choice language whilst engaged in Inotvledge of differential equations—a subject 
angles, but. s9. that wie cen be a freo circulation- e e arely insiuded in modern Works on the (so-called 
of alr, exoept towards the outsi | 1 YOO: AALY exper LOR 20 00 3 i j i 
Flues must be left leading up to the berton af the Sometimes, do what you will, everything seems to 1 ae thas Gt Bock ond Forsyth, The 
bolster. . an breed drt of wood is complete. wione; 850 8c. 100 Beal „ litter was publistiefl ih 1885.—J. R. O., Charing. 
| beau 8 6 ° 8 3 ( 
out the belster. Thien licht u dre in ene W chimney; again; püf on b de more thah heat toa cherry-red| | [61574.J—The Oaleulus.—1 have again to 
thus left, with peat or any combustible, and lead] Gn the datk).— NUR, Dor, ` =| thank “ M.LO.E.” for his suggestion on successive 
it through the heap by means of the flues, studying] | (61585.]—Fret-Saw.—If this querist., cannot.| differentiation, and I have also to thank “ Viadi- 
the wind. When the heap is well alight block | find..out, what is the matter with his.fret-saw, how pir” for hie suggestions on the same subject. Can 
all holes with ‘turf or olay, and watch to see that | dan any one who hasnotseen it? Perhaps the two M. I. G. E.“ indicate any work in which 1 shall find 
ee 5 too fast. It takes soie arms do not move an equal distance, and 80 the saw. s 3 SEa bo olea? Í a glad to 
and Sai hi 5 in e Pg? 5 i i a hat to whie! ‘ef , 
ys, and is better done in large quantities. J. J pte an 28 N 2 7 ppt 1 e assured by “ Vladimir that if I understand the 
[61462 ]—;Electrigal Apparatus.—To “ ELEG- 


SAML. RAY. © o of red by “ 
i {61686 organ Blower. It 16 quit rs ifferentiation of a funotion I ought to have no 
7 < 25 ia a a p er i 1 i e ac j S 
TRICAL STUDENT No, 2.”—The sort of action I. 1586.]— pr 


N Nc Ble to employ à steam-engine to blow an! 
mean is well exemplified by the Daniell cell where [American organ; but as to the ‘advisability of m 
partly-exhausted solution is recuperated from the | doing ae thee may be a difference of opinion; but | multiplication table, I therefore hope I am not 
1 a 5 of sulphate of copper.— I would rather be without it. A boy's time oan om u Anding succes 


RD N he had for about 2d. or 8d. an hour, and he would 
161452. — Electrical Apparatus. — I am he much cheaper than the steam-engine.— 
sorry that the formule I gave for charging 9 | 


DRGANo w. 
secondary batteries with primaries should have] 61558. —Etching Ground. —If the “ground” 
caused such a difference of opinion; but I still Pe ace 155 by, W. Holden is perfectly satisfactory 
assert there is an advantage in using secondary Why his query, p. 487? If he wants to find out 


> Mr. 
tin ” 


rmer I am ‘as sure as that I understand the 


this, but the third differential coefficient, 6a (which 
‘is a constant), I do not understand. What is the 


batteries in conjunction with primary for light- | How it is e. why nob experiment? He. willl‘ ladimir's suggestion with respect to Lagrange. 
ing, as in the case where the number of lights dad plenty af hints le 5 Will he a |I have his. book in French, but so far as I am 


required is small (say, five lights of 100. p.), and 
therefore a dynamo and engine would be out of 
the question. I cannot agree with Mr. Conry 
that it requiges a week's charging of accumulators 
with primary batteries to get two or three hours 
lighting out of them, seeing by the formulé I 
gave that six amperes for 20 hours Will light three 
Sep. (nominal) lamps four hours. I have been 
given to understand that the important improve- 


exactly what he means by a “transparent dar 

étohing ground"? If he does, I will endeavour to 

help him, though I have no doubt he will find all 

theinformation he aan neediin Lalaune’s “ Treatise 

on Etching,” published by Sampson Low. NUN. 
R oat 


O 0 4 Lo 18 
| [61556.]—Muriastic.. Acid;—Acpording, ta this 
955 7 0 . iron was: 1 85 atrong oree R 

ments he mentioned in the numbers of “Ours” | Me result, being 4, Oollec aan Of. bine Crystals. 
for Jan. 28, that Messrs. Woodhouse and Rawson | Question is, aoe 55 5 . 
Were making with the Upward battery, are in this „„ the 8 ents ar 1 eot? 
direction, and that their exhaustive Experiments on 15 0 10 = STA NI cam aa ü 
having proved so successful, that they intend |," ould like to Be sie 01 . che a rasa 
ioe the plant in the market in a short time. 1 7 7 mon. 5 aoe aes ae 
too, have made experiments with ‘this systém 7 Jo Joke, of ocurss.— NUN. O e 
With another primary) which has proved satis-| | £61557. | Va „our. What, chemical change, if, 
etory, and intend fitting a small installation at | any,, is, afforded by a substance vanorised ¢ Sup; 


novelty. suggests, to form a clear. goneeption of successive 
| differentiation, I shall think, the labour of applyin 
tudy of derived ‘functions we 


t 


8 
RO. 


i Saks 


my residence in a short time, when I shall be | pose No. Sig,” proceeds to explain his query: he]. 61689 —OCoal Ecor my. Yo 885 d 
pleased to show it to any readers of “Ours”? who may then 10h copy at present it is a mygtery.— id a 12 " after mixropresonting. (probally 
may, like to give me a call, and will also report to NUN. Dos... 


isunderstandi ng). what. I have written, asks me 


the. “ E. M.“ for publication of results and cost tb do a sum which, when complete, will interest 


ok maintenance. I agree with “Ohm” that 
lamps now usually made, require 3°7 watts per 
eandie-power ; but the fame T allude to are the 

dard 5c.p. nominal, which we know are about 
20 percent. above their actual candle-power. But 


t 


nare some specially made that require less than 
v watts per candle-power nominal, and I have been F j l comparé a 
informed there are some being made by the Edison pls oft; but lt is nob to be compared tothe ga vano 
Bwah Company of 13c.p, 36 volts, requiring 2°75 
watts per candle-power. Referring to the effi- 


cienby of a tors, “Ohm” must have made 
asta 92 be oni Pekao bed exteritngs 


some ve have ha ) 
with are of à Very o te type. The efficiency’ 


| | [61658.J-~Moetallic Paint.—As no one else has, 
answered this query, I would say that there is no 
difficulty: in: making a r or. tin paint that; 
will stand handling. Simply mix “ natural, 


way! Tink '(? mistske. Nux. DR i „„ * 

15 . witch Perhaps the 
dol dap ‘sketch will assist Enswitched 
tof hia Aim 


culty: A is a diso or oylinder of 


[61359,]~G@ord Pdint—The dnl 
is to coat 


i the i ry apine” With * Rite varnish. |' 
aud, thay be neceséty to ‘size first; but it 
epends én the nature of he! ground and' ver- 


38 


brass carrying pin P; BB, D, FF are brass 
blocks; F F and D with contact points as shown; 
CC are two springs fast to B B, and movable 
between blocks F F and D; TTT are the tele- 
phones and bells l at each place; H is 
extra bell at B; E, earths. Action is as follows: 


When the switch stands as shown (both springs 
touching block D) the cirouit is through from A 
to C, with B intermediate, and each place can 
communicate one with another. When the cylinder 
is turned quarter-round to either side, the spring 
on that side is pressed against block F, leaving the 
other spring against block D, and the station on 
that aide where spring touched block D is con- 
nected to B through the telephone leaving the 
other station with communication with B through 
orire bell H. Wil explain further if not clear.— 
OG. 


e Organ.— Thanks to Mr. 
Fryer. I have referred to Vol. XXVI., kindly 
lent by a friend, and find that the dimensions of 
bellows there given are, for the middle board, 35 in. 
long, 21in. wide, whereas Mr. F., on p. 550, said 
that the centre board might be 3ft. by 2ft. 4in. 
(that is, 28in.), which dimensions would answer 
“ admirably.” J want to know whether I can have 
a middle or centre board as wide or deep as 28in. ; 
if so, will Mr. Fryer kindly explain how it is to be 


arranged, as I should like to have as large a bel- in 


lows as possible? The length of the board may 
be almost anything that can be got into a case: it 
is the depth that puzzles me.—A. C. W. 


[61685.J—Spring of Beam.—I must confess 
myself in as complete a fog as yourself as to the 
meaning of the query; but think it may refer to 
the extra strength of the beam firmly built in the 
wall as against resting freely on it. the former 
case the beam would support twice the weight.— 
T. C., Bristol. 


. of Pressure. The method 
indicated in Besant's book, as also in Rankine's 
“ Mechanics,” refers to a plane surface, not actually 
vertical, but at any angle. It is clear that vertical 
Iines carried from the edge of a vertical plane sur- 
face can only inclose a line, and not a surface; but 
the method is true for an angle, however small 
from the vertical. T. C., Bristol. = 


[61770.] — Electric Motor for Sewing 
Machine.— TO MR. BOTTONE.—At the end 
farthest from commutator on the spindle of the 
motor will be found a small driving wheel. The 
motor is generally screwed under the table of'the 


: . Ff E REE 
sewing machine, and a gut or leather band is run 
from the small driving wheel to the wheel of: the 
sewing machine. The battery wires are connected 
to the two brass terminals of the electromotor.— 
S. BOTTONE. oe 


just cylinder so, that shell of same is exac 


[61768.]—Battery for Lamp.—I should say 
six or seven bichromate cells would be sufficient 
to light yourlamp. Ordinary penny salt jars do 
quite well for battery; you can get them at almost 
any “rag and bone shop” ; they will just take bin. 
by 2in. or 3in. plates. I prefer bichromate o 
potash to chromic acid; the latter eats the zincs 
away too quickly. —H. . WHITTAKER. 


[61781.]—Family Oven.—In reply to“ Con- 


stant Reader, I send a sketch of Sussex plan of 


2 

. 
22 
E 


building ovens :—A, is ashpit ; B, door to oven; C, 
face of brickwork; and D the fiue., They are 
generally built in the form of a cirole, but that is 
a matter of choice ; there is also an oven called a 
Devonshire oven, made of pottery ware, somethin 
me the back of a tortoise. These are set in san 
wi 


rough sketch of small baker's oven. BRICKEY. 


5 Diagrams.— Thanks to 
“T. C., Bristol,” and “ J. Q. D.“ for noticing my 
query, the scales are J, and ; it was a printer's 
error in not inserting them. I hope you will put 
the formule in arith., as I am not far enough ad- 
vanced in algebra to understand it thoroughly. 


[61787.] Indicator Diagrams.— Last week I 
1 gave formula for two cylinders; but 
“J. C. T.’s” oase, there is practically only 
one. The formula for him, therefore, stands— 
440855 = tons of steam for 24 hours. 
Pi and P? are the measurements of the ordinates 
on top and bottom cards at ,iths from beginning 
of stroke, measured up from line of perfect 
vacuum.—J,. Q. D. , R at 3 


- (61788. ]—Amchor Ice.—Mr. S. Ford, on p. 18, 
says: “ce is sometimes, though very rarely, 
formed at the bottom of rivers.” Is he aware that 
it is so formed every year in the St. Lawrence and 
other rivers, not to mention the Oanadian lakes ? 
Let him refer to p. 402 Geikie's Textbook of 
Geology,” Macmillan, 1882, or any other trust- 
worthy work. So far from being rare, anchor or 
ground ice is very common. NUN. Dok. 
61790. —Acid-Proof Gilding.— Think. What 
thickness of gold have you put on by gilding? In 
many cages a thickness scarcely conceivable. The 
nitric acid will aot on the brass unless the gold is 
pat on jolly thick—HENRY J. HARDY, F. C. S., 
hefield, 0 SS = 
[61792.]—Watch J obbing.—To try the verge 
escapement, refer to my article in the“ E. M.” of 
May 14, 1886, pp. 286-7, and for the cylinder gauge 
size by old one; if none, select one which will lie 
easily between two teeth of E. wheel. Obtain your 
bottom depth with a piece of peg wood with a 
razor-like edge, paning point in foot jewel hole, 
and gently turn H. wheel to mark same for bottom 
and top of H. wheel teeth, so that the téeth may 
pass freely in and out of cylinder shell. Now, 
suppose you have balanco on, also hair spring j ad- 


tly at 
right angles with end of centre of oock, No 
place in cook, with, balance, &., attached, and 
notice that shell is at right angles with tooth of E. 
wheel, which must also be at right angles with 
cylinder shell, J£ not free at bottom of inside 
shell, reason will diotatè how to free it. Any in- 
formation on verge of cylinder you require write 
me.—F RED. HUNT, 88, Widnes-road, Widnes. 
_[61793.]—Sponge. — Steep your sponges in 
buttermilk for about 24 hours, and be sure and 
have them covered; if not bleached, then leave 
them in longer. This is from the H. M.“ —7 
DUN... 5 
161800. — Setting Lever Watch in Beat.— 
An error has got in my reply to above. Line 14, 
for “timing.” read “ pining.—GHD ING OX. 


a flue formed in front, like in sketch. IÈ 
this will not suit Constant Reader,” I can send 
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[61810.] — Spirit Lamp.— Use earthenware 
wick holders instead of brass: they won't conduct 
the heat as is the case with brass, and thus cause 
the spirit to get on fire—HENRY J. HARDY 
F.C.S., Sheffield. 


[61810.]—Spirit Lamp.—The lamp is too 
shallow. If you cannot have it a couple of inches 
deeper, better abandon wicks altogether, and use 
instead a tray jin. or fin: deep filled with sponge, 
oakum; or waste, and covered with brassor copper 
wire gauze. This-kind of lamp gives greater heat 
than wicks. Personally, I have never found wicks 
of any kind satisfactory—A. F. SHAKESPEAR, 
Lüttichaustr. 14, III., Dresden. „ 4 


61811. —Electro-Plating.— The article to 
plated should be thoroughly ffeed from all dirt, 
grease, &c., and this is best done by first washing 
with fine chalk and potash, Afterwards dip in dil. 
nitric acid until surface is quite bright, wash with 
boiled distilled water to prevent oxidation, and 
immediately plunge it intoa solution of mercurous 
nitrate (about 1 to 40) for a second or so, until an 
extremely thin coating of mercury is deposited all 
over the surface; this offers a splendid uniform 
conducting surface for the plating process. The 
article thus treated may be washed, and placed in 
the double silver and potassium cyanide in the 
usual manner, and connected with a one-pint cell, 
since I find. this invariably gives good results.— 
W. FRENCH, Cambridge. se 


{61812.]—Tricycle Enamel.— I shonld not 
advise you to varnish your machine—ast any rate 
not the rims of the wheels—as it soon gets soratohed 
and out about, and it looks. worse than ever then. 
It is far better to use some thin, enamel, such as 
Ardill’s, and when it does come off apply some 
more; as once varnish gets hard it is no easy 
matter to scrape it off when you want to apply 
some more, and unless you do scrape it off the 


second coating won't look well—W. HOLDER, 


Newport, Mon. 


[61818.]—Mechanical Support.—Would it 
not be possible in this case to make the writer 
stand at a high desk for her work—for, at all 
events, a good part of the time, and thus oure the 
stooping, not by annoying mechanical restrictions, 
but hy removing the necessity for it ?—B. H. 


[61813.]—Mechanical Support.—The young 
woman need not stoop forward in veiting. Let 
her put the chair so far back from the table that 
she may be able, by simply leaning forward, to 
bring her eyes near to her work, and she will be 
able to keep her back perfectly straight.—EX- 
PERIENTIA, ' 


[61818.] — Mechanical Support.— I cannot 
understand why the leaning forward of a female's 
body shoald break 3 by best steel, as it seems 
impossible, unless they 15 busks) were got to 
white heat in shaping. it was purely by the 
bend of the body, I should think the wearer more 
suited for a steam roller or something of the sort 
rather than doing quill-driving; but I should 
advise you to use spring steel, as it would suit the 
purpose far better, and cost about a quarter of the 
price. Be very careful in shaping, and not get it 
too hot. When shaped and finished off, heat it to 
a bright-red heat, drop it in the water, and when 
cool, to temper it, get a bit of nut-stick, generally 
used as net rods; get it hot very gradually until it 
burns the stick, merely make it smoke, not blaze. 
When it will burn the stick at all parts, lay it 
down and let it cool. Don’t put it in the water 
and you will find it will not break unless cracked 
by the hardening. Po test . on floor and put 
your weight upon it, and see if it spnings or alters 
in shape; if it alters, it is too soft.— LUMSIE. 


(61813.]—Writing and Stooping.—“ Willing 
to Assist seems to aim at two incompatible 
things—sitting to write for some hours, and sitting 
upright. But it is possible and easy to standata 
desk quite upright nearly all day if you rest occa- 
sionally and it is well known that the appliances 
he speaks of are effective and beneficial and plea- 
sant, and enable one to stand much longer without 
fatigue. There has been a correspondence about 
them lately in the Family Doctor, in which, as 
usual, the writers, from personal experience, were 
all on one side, and theorists who abhor such expe 
rience, and simply say they won't believe it, on 
the other. Phe former olass recommend and vou 
for a different kind of stay-busk from the very 
thick, narrow, hard steel one, which “ Willing 
truly says is liable to break, and then may do mu 
mischief ; that is, a thin steel one of what is called 
saw-plate (whioh is not brittle), curved sideways 
so as to be concave inside and convex outside, an 
therefore quite rigid vertically. The dimensions 
given for gentlemen were about Gin. wide near the 
bottom, tapering to-2in. at the top, and 19in. or 
20in. long; J have heard of some being worn lon 
by tall men. Also thin busks of hard wood of the 
same shape and size-have been recommended; bud 
so far as I know, the steel are preferred 
courge, covered with: leather, It ds true that n 
neok-strap attached to the stays behind pulls them 


MAROH. II, 1887. 


up, which is just what ought to'be tivoided : but a | reteive w like treatment, so far as dipping them 
into the mixture is concerned, The connecting. 
‘wires should be covered with a good thickness of 


long boot-tape, or thin leather strap, which is 
niver to feel, crossed under the stays behind and 
brought round to the front, may be fastened there 
in various ways, and the friction of tight stays will 
hold it with very little fastening. These busks are 
all independent of the stays, and can be taken out 
and pushed in again with little trouble. I recom- 
mend the young lady and all others who want to 
cure or prevent stooping to wear them with as tight-: 
lacing as they find pleasant, exaept when it is abso- 
lutely necessary to stoop, as when sitting to write 
or sew. for any considerable time.ä— EXPERT. 


‘(61815.]—Plate Secondary Cell. To utilise’ 
your 8-amptre shunt-weund dynamo to advantage, 
use the Planté Woodward spongy lead plates, which 
you can purchase ready prepared and cut to any: 
size you, may require. These plates have very 
grent surface, are easily formed, and there is nọ, 

ear of ‘buckling or annoyance. ened from. the 

nge of peroxide or,red-lead, plate. Ihe Wogdward 
PIR 


eg are pure and simple dead, made into honey- | 


comp, and, conseque tly id the current . well. 
You would require 17 celle containing 11 lates 
Sin. by Sin. by 10in., the positive plates made Alb. 
heavier than the negative. You would only re- 
quire about 40 volts E. M. F. when charging; but 
you can arrange this by running the speed of your 
engine accordingly,. or putting in a resistance to 
suit requirement. If you decide to use these 


ars Negara them at 8 ampères, and if so charged } dilute solution of sulphuric acid; but the former 


qon can safely discharge them up to 12 ampères, 
en properly formed, they have a capacity of 
about 72 ampère hours ; therefore, charging two or. 
three times a week for a few hours, with a longer 
run on Saturday for Sunday's consumption, will. 
enable you always to have ample current stored to 
feed six or eight 80 volt 16c.p. lamps of low re- 
sistance. You must not reverse; but pour into 
our cells the full current your dynamo will pro- 
uce.—SHIPPEY BROTHERS. 


61816. ]— Plain Horizontal Drilling Spindle.. 
Ils this for ornamental work? If so, take a piece. 
of Zin. or Zin. 5in.-Iong steel, and drill it up from. 
end to end with a gin. hole, and make one end a 
cone. Fit a spindle to this to carry the drills at 
the coned end; the other end of spindle hus nut 
for taking up end shake, and also a small pulley 
for driving from overhead. The whole affair is 
held in slide-rest. Shape of drills is legion. Look 
up a book on ornamental turning.—T. C., Bristol. 


61817.]—Leclanche Battery.—If the querist 
will use iron wire galvanised for connections be- 
tween his zinc and carbon, he will find it answer 
better. The ammonia set free in these batteries 
soon destroys any copper wires.—OHM. © 


- {61817.]|—Bunsen Battery.—Size of zinc com- 

paratively 12in. by 8in. by zin. Your carbon is 
very thin. Ordinary commercial nitric acid, which 
can be used over and over again. Dilute sulphuric 
acid the best.—W. HOLDER, Newport, Mon. 


_ [61817.]—Battery.—Coat with indiarubber, but 
see that the attachment of the coating to the head 
of the terminal is such as to prevent the salt get- 
ting under the covering. Dissolve indiarubber or 
guttapercha in spirits EDWARD CONRx. 


[61817.] — Battery. — There is a substance 
known as “Chatterton.” If you can get a stick of 
it, do so, and apply it.to your connections in the 
place of the Brunswick black. It is used similar 
to sealing wax, and if you cannot get any, I will 
give you the recipe for making it. Keep your þat- 
tery in a dry place. This is a precaution too often 
nsgleoted.— W. HOLDER, Newport, Mon. 


618 17. Battery. I should’ recommend you 
to cover Four connections with rosin, by dipping 
the wires in melted rosin, and repeating the pro- 
cess till a thick coat is obtained, which you can 
get by allowing the first coat to cool before im- 
mersin again. You can bend the wires afterwards 


by slightly, warming. I have seen this done in- 


many cases with success.—W. GILLETT. ` 


161817.J—Batterx. TO “BELL WIRE.“ —IT 
your cell is an agglomerate you had best first fill 
your cell with solution until the tops of agglome- 
rate blocks are covered, and then pour à little oil 
on the surface.; about zin. or so will suffice. If of 
the porous cell form you had better coat both · your 
zinc and carbon rod with paraffin wax at the top. 
See that your binding-sorews are clean'and dry. In 
bny g pr ‘next: zincs see that they are fitted 
with wire insulated as for electric light léads. 
Never buy. inferior cells; as they are dearest in the 
end.—ELEOPRIOMAN, 9-2 0 n 
{61817. ]—Batteryi-+-Your trouble seems: tobe 
that of creeping salts, which is a fault with almost 
all badby-contérnctdd: Loelanchs cells, .'Is: thie 


us-pot sealed’? If mot, you had better sealit,| . 


o. do oe i thoroughly wash und dry it; then 
p 


dip.it ito: wdepth of abbub ian moh: from thertop 
mtoa molten mixture of tsupitchiand pA 


parafin Wax then replace the contentsgnd-cover 
With: layer of sthe iseme composition | about: gin; 
thick, taking oareito lente à hölle for- the escape of 
the gas dhat fring. The outer bell and zino h] 


like nitric acid, and is more efficient altogether. 
| Dissolve about 120z. in a pint of. hot water, allow 
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guttapercha.— E. H. V. 
[61818.]—Bunsen. Battery. Put your carbon 


plates in flat porous cells with strongest nitrio 


acid, and use zinc-plates of U form, same as com- 
monly used in Grove’s” sulphuric acid. One to 
ten does very well for zinc, the latter being first 
well amalgamated. Zinc sulphate solution would 
only work feebly, as its resistance is over twenty 


| times that of acid and water.—OHM. 
| _[61818.] — Bunsen Battery.—Zinos may be 


9zin. by 5in., and as thick as you like in reason. 
The thicker they 


consider the sulphate of zinc solution so good for 
general purposes as the dilute sulphuric -acid. 
There wo 


[61818-J—Bunsen Battery.—You had better 
use two zinc plates to each oarbon (one on each 
side). The size of each zinc should be about the 
same as that of the carbon, and, of course, must be 
connected as one plate, The stronger you have 
the nitric acid the better, although the aqua-fortis 
of commerce does very well, but neither must be 
diluted. The battery will not give such good re- 
sults with a sulphate of zinc solution as with a 


has the advantage of not attacking the zinos sa 


are, the longer they last. The 
purest nitric acjd should be used. I do not myself 


be the same action on the -zinc.— 
EDWARD CON RT. 0 s 


marine glue applied 


39 


plunger = 31416 x 22 (r p? in inches). The press. 
to be overcome is 40lb. per square inch, or 


31416 x 4) x 40. This is overcome through a 
istance of 4ft., 20 times in each minute; the 
energy expended per minute therefore = (3.1416 
x 4x 40) x 4 x 20 40212°48ftlb.; 1H.P. 
= 83,000ft.lb. per minute; .. the energy in H.P, 
= a = 1:22H.P, nearly. This is only 
taking into account the energy required to force 
the water out of the pump, and not that required 
to draw water in also, as data are not given con- 
cerning the latter.—A. E. RICHARDSON. 


[61823.]—Quick-Drying Paste.—1. The best 
paste I have tried is dextrine. It can be bought 
at any shoe-makers’ grindery shop. It only re- 
quires mixing with boiling water. 2. Another 
paste is made with rye flour and a little glue; boil 
in a jar about half an hour.—A. O. P. 


[61824.] — Lining for Wooden Oell.—Boil 
the cells in melted paraffin wax. Do not drain out 
too closely when you extract them from the melted 
wax. I have a wooden cell, jin. thick, 8in. x 12in. 
x 2in., which I have used for 10 years, and it is 
sound still.—S. BOTTONE. | a k 


:[61824.]—Lining for Wooden Cell.—I don't 
think you will find any substance which can be 
applied in the form of -paint tha: will withstand 
the action of the bichromate solution for any 
length of time. A good thick coating of pitch or 
ot is about the best thing. — 


readily when the battery is not in action. —E. E. V.] E. E. V 


.[61818.)—Bunsen Battery.— Use two zinc 
plates, one on each side of porous pot, about the 
same size as carbon plate. I shoul advise you to 


+ 


use chromic acid solution in porous cell. This will 


give off no fumes, and should any make its way 
through porous cell it does not cause local action 


time to cool, and it is ready for use without the 
addition of anything. Use in zine cell 1 part sul- 
phuric acid to 10 parts water. This will make you 
about as powerful a battery as you can have.—H. 
AUSTIIxnnnnnnnnndd . | 
[61818.]—Bunsen Battery.—To “E. J. C."— 
Have two zinca, each Sin. by 3}in. by any con- 


of one to ten; this is better than any salts of zinc 


element: The best solution for the carbon is one 
containing chromic acid, which ‘I can supply (see 


centrated) 1 part, hydrochloric or sulphuric acid 2 
to 3 parts; but these fume, and are not so lasting 
or powerful as the chromic preparation.—HLEC- 
TRICIAN. z me Se ips oe 
[61822.] — Force Pump. — Rule to find the 
horse-power required :—Area x pressure x stroke 
in feet x: No. T 5 min., and divide 
. nan — 125 x 40 x 4 X 20 1. 
horse- power. RUMBLE. ö 
[61822.] Force Pump.— Area of ram = 4? 
* 7854 12˙56in., and it forces water 20 x 4 = 80ft. 
per minute against a resistance of 401b. nett. The 
power required if no friction existed in pipe, pack- 
ing, &c., would therefore be 12°56 x 80 x 40 
+ 38,000 = 14 H. P. nearly; but to overcome the 
various resistances as indicated above would re- 
quire double the power, or 23 H. P.— T. C., Bristol. 


161822. Force Pump.— The resistance one 
way is 401b. per square inch, and the other way 
151b. per square inch (atmospheric resistance), or 
mean resistance of 27‘blb., assuming the pump 
were double acting. Then ae 
42 X 7854 5.000 2* 4 * 20 1 67H. P. 

e W ee * 7 EE 2 . ots Vy i ] E aS 
To this. add. 10 per cent., say, for friction: = 1°67 
+.°16 = 1˙83 horse-power absorbed: by the: pump. 
J. G PDP). e 

Po —Forcë Pump.— The back-pressure 
being 401b. per sq. in., exclusive, T suppose, of the 
pressure due to the passage of the water through 
the pipes, &., which might make a large difference 
in the result, and depends on the arratigement of 

e pipes, &., H. P. required to drive pump = 
stroke In feet x No. of strokes per inch x area in 


8d in. x pressure per sq. in., divic led by 33,000 . 
ar enoia e 20 KH: X 2854) 0 
14 1 , aii ordro 183,000 Ags ry} —— dla 4 —— „ 0 
i o ee n aa 51200 K 1854. 4212, PTA 
1 1 00. 2 4 ON Hees DD: a 
„ 35000 838000 4 


To this usb. be, aflded the lossdue to friction of 


pipes asistated abovs.—E LAG. sanul mio uvi 


8.06 isfadsurded that B minute" 
means.that the:plangep forces the water from the 
pump 20 ‘times: a minutes ‘The areaof the 


venient thickness; have one on each side of your: 
carhon, and use dilute sulphuric acid in proportion 


as far as power is concerned; zinc sulphate will. 


act on yout plates unless amalgamated, which is 
always necessary, especially so with a Bunsen. 


Address Column). You can use nitric acid (con- 


807 to, 160, N 1 f 
BO, No. 36. is suitable, R. HI per. yd. ; and from 


| 61822. ]—Force Pump.—In the following call 
i 00 streRes h min L 
300.on ward. wires from 40. to: 46 are: most suitable. 


8 Lining for Wooden Cell.— TO 
«S, N. C. — on can varnish thickly with india- 
rubber varnish, which you can buy ready-made. 
Paraffin wax ‘well worked into the wood will also 
answer if you take care that the cells never get 
heated’; but a lining of lead, provided the plates 
are not in contact with it, is by far the most 
durable that I know of.—-HLECTRICIAN. 


[61824.J—Lining for Wooden Cell.—Paint all 
the angles and corners with boiling pitch; when 
cool, work it in or “lay it down,” as the technical 
expression is, with a hot iron, and then coat the 
whole inside with boiling pitch, or do the same 
with Mr. Sprague's compound. Marine glue, 
which many amateurs use, is much more costly, - 
and requires considerable experience to use it 
properly, while I do not think it is any better, if 
as good.—HDWARD CONRY. 


{61824.] — Lining for Wooden Cell. —The 
best is pure paraffin wax, well smoothed and 
caused to sink into the wood by the application of 
a hot table-knife, the cell being previously well 
dried and warmed to make it absorb the wax. 
Bicycle-tire cement (a mixture of pitch and gutta- 


j-percha) is also good, or a composition of beeswax 


our parts, rosin two, and whiting one, melted 
and well mixed together, may be used, both these 
latter being applied like the paraffin wax. Wooden 
cells are, however, never so good as those of glass 
or properly-glazed earthenware for such solutions 
as are desired to be used in this oase.— B. H. 


_ [61825.]—Dynamo, 30-Light.— Use an Sin.“ 
cog armature (punchings). Wind it with about 
121b. No. 12 d.c.c. Do not series-wind it, but shunt, 
using about 90lb. No. 16 on the fields. Series 


wound machines are not well adapted to variable 
resistances, as from 10 to 30 lamps.—_S. BOTTONE. 
[61826.)-“Tyex’s Block Signalling Appa- 
ratus.—If “T. L. R. H.“ will write Messrs, Tyer 
and Co., Ashwin-street, Dalston Junotion, London, 
they can supply the book he requires.—OHM. 
_ -[61827.] — Wheatstone’s Bridge. — To S. 
BGT TONE. — Lou will find full description and 


accurate design in Spragues ‘‘Hlectricity.” If 


you cannot refer to this invaluable work, ask 
again, and 1 will send a condensed extract in for 
your benefit.—S. BOTTONE. 

[61827/}—Whentat e’s Bridge.— You should 
get Sprague’s “ Electricity.” If you cannot make 
a bridge from his instrudtjbns it will be little use 
trying to!assiat you through these columns. Instead 
of the P.O.' pattern 5 you to make a 
decimal bridge With branch coils to 10,000 ohms; 
it is-more easily dons, although it will take you - 
8 time, but will- repay-vour extra Work. — 

H A . e * 3 4 


[41828.]—Ammetor—I- have just sent in an‘ 
artible on this subjent, which, I suppose, will 
shortly appear, if not in this week -S. BOTTONE, ' 

$1829.]—Resistance Ooils.—To, MR., BOT. 
EI— For coils from 1 to 1 Be Aa 

Resistance varies from iy ohmjpe every 

. 20 will be more 

of abqut 1 ohm 

hms, No. 24 may 


It is impossible to give more than the most vague 


4 


0. 18 
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idea of the R. of g.s: wire, as it varies so enor- 
mously. The best series of ooils is certainly 1, 2, 
2, 5, 10, 20, 20, 50, 100, &c.—S. BOTTONE. 


[61830.]—Galvanometer Coils, Wire for.— 
_ Depends somewhat on the work the instrument is 

intended for.—Unless the currents are very large, 
No. 20 is large enough, and a dozen turns of this 
wire is ample.—S. BOTTONE. ` 


[61880.|—Galvanometer Ooils.—About 6ft, 
of 036in. wire, silk-covered, R = about 008 w., 
wound in one layer 3ft. each coil, does very well, 
and with one Leclanché cell No.1, but no porous 
pot, will give 60° def.—OHM. 


[61831.]—Telescope Eyepiece.—“ Amateur” 
does not give the focal Tenen of his 2in. o.g.; but, 
taking the average length, I should advise a power 
of from 80 to 100 for planets. In ordering his eye- 
piece; he must give the focal length of his 0.g.— 


161831. Telescope Eyepieces—If “Ama- 


teur’s” 2in, be a good one, he may eniploy powers 
of, say, 40 and 100 on the planets. He will, how- 
ever, fail to grasp any detail, and will probably 
find that with such an aperture the moon is about 
the only object that will repay examination.— 
ARTHUR MEE. 


[61834.]—Plumbago COrucibles.—I do not 
know from personal observation how they are 
made; but if done in the same manner as the clay 
crucibles, they are moulded in a bored out and 
oiled iron flask, a central plug of wood or iron 
squeezing the clay outwards, and giving to it its 
interior form. A pin at the bottom end centres 
the plug, and the hole which it makes is filled up 
after the separation of the crucible from the flask. 
These are allowed to dry slowly for several days 
before being finally annealed in a furnace. Cruci- 
bles are also moulded by machinery. The pro- 

rtions for plumbago crucibles are two of plum- 

ago to one of fireclay, each ingredient being well 
ground and sifted beforé mixing. Iron is melted 
in a brass furnace either in clay or plumbago cruci- 
bles like the brass itself, and cannot become con- 
taminated by the coke as in a cupola.—J. H. 


61835.]|—Eclipse of Sun, August 19, 1887. 
—At Moscow, and at Yeddo (Japan), this eclipse 
will be total. The hours at above-named places 
can be reckoned by Greenwich time, where eclipse 
will be partially: visible at 4h, 58m., ending at 
5h. 7m.—EOS8. e 7 o 

(61885.]—Eclipse of the Sun.—According to 
the Nautical Almanac, the limits of the total 
phase are as follows :— | 


Northn. Limit. 
h. M. 0 N. . 0 
1615| 28° 40’ 56° 9°.) 32° 18’ 55° 52 .] 35° 23° 65° 29˙. 
18°50]163° 11 28° 13,160 38’ 28° 8'.|158° 12’ 27° 58’. 


—H. A. er ee. oat 


[61835.]j—Eolipse of the Sun, Aug. 19th.— 
The following extract is from. Holipses, Past and 
Future,” by the Rev. S. J. Johnson, M. A., F. R. A. S.;: 
— August the 19th: There is an eclipse of the 
sun, which at one time was thought likely to prove 
total in England.; but upon more accurate examina- 
tion the whole phenomenon is found to end here 
just after the sun has risen, The total phase is 
presented to view in Eastern Hurope and Asia, 
commencing in Germany. At Wilna, the easiest 
point reached from this oountry—i. e., by steamer 
to Riga—totality: comes on dess than an hour after 
sunrise, with the sun at an altitude of 10% The 
more easterly observers can get, the better ohanoe 
they will have. — SIMPLE. vee we 

[61836.]—Flash Point of, Mineral Oil,—In 
the absence of a proper apparatus for testing the 
flashing point of mineral oil, “N. M. M.“ will find 


the following answer his requiremients:—Take an 
ordinary glue pot (the smaller the better), and clean 
it out thoroughly, fill the water space With linseed 


! 


Central Line. Southn. Limit. 
H. N E N 


oil, and in the i For the glue place some 
of the oil you wish to test, place a thermometer in 
the oil (see that the’ bulb’ is’ covered), and pl 
underneath the pot à lamp, watch the thermometer, 
and as the mercury rises keep 4. lighted match or 
taper over the oil until it flashes ; when it flashes, 
the reading of the thermometer will bé the flashing 
point of the oil.— T. R. SAXTON, =: ga tine, at 


[61886.]—Flash ‘Point’ of Mineral Oi. A 
simple and ready 


te 


commences to give off an inflammable vapour may 
manner: 


be easily performed in the followin 
Take a platinum, copper, brass, or ven a small 


glass beaker about Pin. deep by about 13 in. dia- 


meter, and fill it to within about zin, from thet 


for the oil to be tested. Stand the vessel and 


contents on an iron plate supported on a tripod 


stand, and heated by means of a Bunsen burner. 
Suspend in the oil a chemical milk scale ther 
mometer that will ‘indicate a temperature of not 
less than 800° O., so that the ‘scale faces the 
operator and the bulb dips below the surfave of 


‘chester, 1) and 


showing two ways of making them, buts 


Parson w 
cheaper than attempting to-miske; by buying them 


broken. ROC. 7 <n 3 
(61889. riet, pn Apparatus. —I think 
the most li 


on pinions, very cheap. I 0 
Lloyd's, of Birmingham. They want very little 


want one size, cut a screw same pito 
will not want gear. I- 
‘further information, if required, 


lace 
say what oil, it is ‘difficult to say of wh 
Make the vessel; but surely tinplate would ‘answer 
your requirements. T. Oi, e 


, and ready means of determining the 
“ flashing point,” or temperature ab which an oil 


the oil; but, at the same time, it must not be 
allowed to touch the bottom of the vessel. The 
oil is then heated so that the temperature. rises 
somewhat gradually. At every few degrees a 


small gas flame about jin. long is allowed to play 


for a moment over the surface of the oil. As soon 
as the oil is seen to“ flash (not permanently take 
fire—this is the “fire test or“ burning point ”), the 


temperature indicated by the thermometer is read 


off ; this is the flash point. Ifthe temperature is 
wanted in Fahrenheit degrees instead of centi- 
grade, double the degrees centigrade, subtract 
from them one-tenth of their quantity, and to the 
remainder add 32, the result is the corresponding 
degrees Fahrenheit.—HENRT J. HARDY, F. C. S., 
Sheffield. 

[61887.] — Photographio.— Beginner asks 
what is the focal length of his Optimus lens. That 
is exactly what he must tell us in order to answer 
his- question. He must focus the ground glass of 
his camera sharply on some object 80 yards away, 
and then measure the distance between the stop 
and the ground glass. This is the focal length. 
He should buy Platt’s Exposure Tables and Note 
Book” (Cartwright and Rattray, publishers, Man- 

Te ill get all the other informa- 
tion wanted.—B.S0., Plymouth. 


[61839.)— Twist - Drill Apparatus. Would 
not the much simpler fluted drill serve your turn? 
That could, I suppose, be made with milling 
cutters. For some purposes they are certainly 
superior to the twist drill—W. A. S. B. 


61839.] — Twist Drill Apparatus.—Vide 

“% Harrison’s Mechanics’ Tool Book,“ page 111, 
o laborious 

and slow that it is not worth while to any but a 


machinist ; besides, the cost of necessary tools 
would amount to the price of a large ready-made 


supply. With me, breakages are not frequent. I 


utilise all such pieces by grinding anew point. I 
have now the half of a jin. so treated, has done 
hard work for a year or more. ‘If the points of 
these drills are not sharpened to correct angles, 
they will not penetrate the work; then they snap, 


like sticks—EHos, T 
61839.]-—Twist-Drill Apparatus.—In reply 


to $ Country. Parson,” there is no lathe attachment 
for milling made that will make twist drills satis- 


factory, and they must be done on a milling have to bush your straps to meet the reduction. 


machine, which is an expensive tool, and “ Country 
will get a properly made drill, and really 


as made. I have purchased them from Messers, 
Buck and Hickman, of 280 and 281, Whitechapel- 
road, London, E., of the genuine Morse Company’s 
make, which I consider are the best and cheapest 


‘any of “ours” can get. Probably this firm would. 


grind any drills “ Country Parson may have 


kely place would be Smith and Coventry, 
Manchester, as they make them for milling 
machines, Ihave never. seen one made by a firm 
for lathe use; but IL have seen several also made 


‘several—to answer spesial' purposes of small drills. 


You do not say what ,sizq drills you generally 


‘require. Why not make one to suit your purpose, 
as. they consist of coarse pitch screw and a few 


change wheels, which, as you have a lathe, you 
might easily Yashion and make it yourself. If 


your lathe is a screw cutter, make the screw and 


make pattern for boss, G., to suit your height of 
centre and get it cast, and you can get the wheels 
always get mine from 


a 


trouble spent on them., The boss is erat and you 


could bore them to your own sizes;, but if you only 

| ' , then you 

I shall be paa to give any 
LUMSIB. `` 


__ [6i841.]—Reservoir for O11.—Should say that 
kan would he the be metal 40 WAS H. 5. 20. 

[61841.I— Reservoir for Oil—I have made 
these out of tin, and have not found the oil act: on 
‘the metal ab all. —HDWARD CON RT. AET 


“i y! egt metal for, ' 


— 


161841. Reservoir for’ O. As you do not 
metal td 
iréments.—T. Oi, Bristot. 

61841. Reservoir for Ofi.— The usual. re- 
ps i ee or oil, where glass is not adapted are made 
of 


rass, and do not appear, to be attacked at all 
by the oil.—A. E. RICHARDSON. .... 
1861841. —Beservoir for Oil. The querist 
should say what kind of oil it is he intends bo use 


e 


as there is considerable variation in the action o 
different oils on 
I BLOUNT o 
e eee ee 1 1 5 9% ! 
I861842.]J—Eyepiece. A 
may 0 1 what, he wants in the Kellner 5 Kc n 


7 


{ Ert fy Vz 


L ned | ify wi , 
seri ee eal, ee 


, 
a 


rent metala BERTRAM 


Constant Header 


he will have to be content to examine one portion 
of the moon’s disc at a time.—H. A. 


61844,]—Model Engine.—Fit another eccen- 
trio the same size as present one, and another 
eccentric rod the same length.: Now connect the 
ends of the eccentric rods: ‘toi m rd link lin. 
long, the curve to be struck from centre of crank- 
shaft with a radius equal to its distance from 
valve-spindle when valve is at half atroke. Now 
connect val ve-spindle to the block in link by means 
of a new forked end to spindle. Suspend link 
from end by two virara. links | 1 55 2 to 
reversing lever. Not worth the trouble af 
T. C., Bristol. = i 

[61845.]—Fluidity of Cast Irdn.—(1) Its 
fluidity is not necessarily the same even when 
melted in the same cupola, since that depends on 
whether or not the furnaceman understands his 
business. Bad coke will melt on dull; so will an 
insufficiency of blast; so will an amount of coke 
disproportionately small, But the chief cause, 
perhaps, of dull melting is the neglect of proper 
slagging out. If the slag is allowed to accumulate 
the iron will not be fluid, but thick and pasty. 
How frequently slagging out should be done de- 
pends on the quality of metal and fuel. With 
‘burnt iron, for instance, the 1 must be kept 
open nearly all the time. (2) To a great extent it 
does. Hard iron is not so fluid as soft grey iron; 


r all.— 


and the mottled varieties are more fluid than the - 


first, and less so than the second. Apart from its 
brittleness, therefore, hard iron is not so suitable 
ifor running thin castings as the grey. (3) Yes 
if the iron is heated in a fire or furnace, an 

allowed to remain until the fire is gone out and 
cool, it will be partially annealed; or it may be 
made white hot, and covered over with small coal 
or charcoal until cold.—J. H. | 


(61847.]—Eccentric.—None; if you do not 
‘alter throw of eccentric. Why not shrink on 
wrought-iron band and turn dowh same size as 
before, or to fit worn eccentric strap, which would. 


strengthen the sheave?—RUMBLE. 


(61847,]—Eccentric.—If you do not alter the 
eccentricity, the reduction of diameter of sheave 
will not affect your valve travel. You will, of course, 
‘The less the diameter of sheave, the less the 
circumferential speed and the less the wear.— 


181847.]J—Eooentrio.— As you de not say the 
throw of valve, one can only say generally that if 
the lead of eccentric remains the same, it would 
deorease the lead of the valve; bnt ould not open 
the valve so wide, and would out off earlier; but 
the N would probably be trifling.—T. C., 
161848. — Botany. — Bentley's “Manual of 
Botanj,- fth edition, just pu lished by Churchill, 


Sg SrA eas 
ASTI 


‘price 16s:—Q. BROWN. 

[61848.]—Botany.—I think that, while about it, 
„Inquiry should have aver the full title of-the 
book he got. However, I am very glad to say that 
Prof. Bentley is in perfect health, and I have quite 
lately seen the fifth edition of his “ Manual of 
Botany, including the Structure, Classificatio 


Properties, Uses, and Functions of Plante,” 
Churchill, 1887.—8. J. G. 


[61848.]—Botany.—Dr. Lindleys Vegetable 
Kingdom” (last edition) is the most oomplete 
works IL always carried it with me in my foreign 
travels; price about 80s., but can be got second- 
hand. ‘Balfour's “Class-Book of Botany” (two 
vols.), published by Black, and Oo., Hdinburgh, 18 
a good: book, cheaper, I believe, than the above, 
but very inferior to it as a reference.—HOS. 


[61849.]—Wheel-Cutting Machine.—I should 
ladvise “A, J. L.” to make simple templates 
[knowing diam. at pitch ‘ling; strike portion o 
oirole, and set out two or three teeth; then make 
sheet steel templates from those set out, as he w 

I find it the 


want them to make his cutters from, 
simplest and best plan.—LUMSIE. 


[61850.]—Crab.—You can lift almost an 
weight by means of a crab and suitable blocks and 
falls. To know what strain could be pet on thé 
chain on drum, supposing frame would stand 14 
multiply all the teeth in the spur wheels together, 
and divide it by the product of the teeth in all the 
pinions, This gives the power gained by the gear 
and this must be multiplied by the length o 
handle, and divided by radius of drum ; the result 
is the number of times the power you apply at the 
handle that the crab will lift, negleoting friction, 
—T.C., Bristol. 

[61852.]—To “T. C., Bristol (1) Make no 
alteration to valve if it cuts off at à stroke, bub 
throttle the steam; this acts as an imperfect oute 
off valve. (2) Any of the heavy mineral oils ; I dọ 


61842. Kyep! A KO Rend T not care for tallow, if steam is used for heating 
61842. —ENFepleoe— A "Constant : Reader 


ithe feed water. I have, also used engines without 


can; of course; procure.a low-power eyepiece whith ‘lubricating the steam; but it depends: on the: 


= — 
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will give him a view of the whole of the full moon; 
but if he wishes to use a moderately high power, 


La r 1 „ ee eT es 
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water, and ale the preseuro: I advise to lubricates. | 5{63861.)}--Karthanakes,--Some; theorists have; 
T., C., Bristol. 1 0 e Ee GE pupposed that the quntraation of the, aarth’s opust 
[ . J Medhanioal Telephone. You'coald on, the gradually: conling: centra is sufficiant to 
do so, mat an corhmhinioation would bo audible to V e 1 
e te mes. You would. haveo arrange a tion is wares nds its, way ta the molten inte- 
system., ta sonata vo sho a pa e are rior of the earth. This. will certainly: account for 
wanted—one signal for, each EDWARD CON RT. kea ee aE ee 8 1 
‘ za SE OE ig | Suddenly: be converted, into super-heated steam. 
ee e . e ther would expel ai portion of the earth's contents, 
HAKESPHRAR, Litttichaustr. 14, III. Dresden. hatever they are. The supply of water being 
e eee iets Ses «| stopped by the. olosure. of, fissures, or from other. 
(61855.J--Reversing Gear.—The link ‘is sus- | causes; might create a large.vacuum, which would 
pended, either from the middle, or one end, by | bessufficient ta induce a movement of the crust. It 
means of a link or rod at each side, and these allaw does not follow that this vacuum should be in the 
the link to work while the rods vibrate, like a 


tio: te 4 
Jah OS otu 


h 
8 


neighbourhood : of an active volcano, as the rota- 
tion of the earth would be constantly changing its 
position (that is, of the vacuous cavity), and it 
‘would have time to find out the weakest spot and 


pendulum at each stroke. — T. C., Bristol. 


[61855.]—Reversi Gear.— The reversin 
lever of an éngine is ‘held in position by a bolt 
working at its side, and kept in the notches of the 
quadrant by: Spring. This lever, by means of the 
weigh-bar, Phatt pad levers, moves the link up or 
down as yequired. The eccentrics are so placed 
on the crank-shaft that when one is in the right 
position to enable the engine to move forward, the 
other is in the position for moving backward; by 
raising Or lowering the link by means of the re- 

versini lovers. acting on the link so as to bring the 
centre block ig & line with one or the other of the 
eccentric rods, the, motion proper to that rod will 
be communicated to the valve, and the engine will 
move backward or forward accordingly. The link 
will, Mher aora; receive a reciprocating motion on 
its centre, since when one eccentric is moying one. 
end of the link in one direction, the other eccentric 
will be moving the other end of the link in the 
posite direction; so if you imagine the link 
to be wòrking on a pivot at the and of the valve 
spindle, you will see that the bolt on the reversing’ 
lever is quite spfficient to prevent it oscillating.— 


rior of the earth to be a molten fluid, and it can 
hardly be anything else, or we should hardly have 
molten lava finding its way to the surface. I don't 
mean to say that a movement might not be caused 
also by excessive steam-pressure, as either pressure 
or vacuum might do it. Lam inolined to think it 
is sometimes one, and again the other. — 08. 


| 


à 


one gathering, onl 
to store them ina 


aly 


T. R. SAXTON. | 
[{61857.]—Proportions of Model Engines 


take advantage of it. That is, assuming the inte- 


41 


roptanness of sepulture. Men seem more careless 


of the differenoe.— Eos. 


[61869.]—Fleas.—Let C. M. R.,“ if these 
gentry. are injthe carpet or floor, remove the carpet, 
and give the floor a good scrubbing onoe a week 
‘with carbolic soap or coal-tar soap, or water the 
floor with, one part of carbolic acid to ten of water, 
‘letting it soak in well, and, unless his fleas are ofa 
very strong-minded breed indeed, they will soon 

ossible to 


disappear.— B. H. 

. ,[61869.J—Fleas.—It is F p 

‘procure insect powder which will kill fleas, and 
there is nothing equal to it, but it must be un- 
‘adulterated and good. If the bedsteads are wood 
the joints might be painted with a solution of cor- 
rosive sublimate. I don't think they could with- | 
stand this. Chemist would supply it.—Os. 


[61869.]—Fleas.—Reading “ OC. M. R.'s” moving 
appeal, I bethought me of the African method— 
smearing the floor with fresh cow-dung. This may 
not seem very savoury; but it was practised by 
Mrs. Moffat, the worthy partner of one of the most 
heroic of missionaries; see her biography. — 
ARTHUR MEE. 

[61870.]|—Thermopiles and Electric Rail- 


J:ways.—A very simple but effective form of 


ithermopile consists of a number of short lengths 
of stout copper and German-silver wires, No. 16 
gauge, the lower extremities of which are firmly 
twisted together for about an inch, so as to form a 
number of V-like pairs. The upper ends of these 
‘V's are then soldered together, care being taken 
‘to solder one copper to the next German silver, 
and soon. The two last ends are soldered to stout 
copper, wires as poles, and the soldered ends all 
clamped between two well-seasoned oak strips. 
The projecting or iting ends are to be heated 
to produce a current. The little galvanometers 
described in my book, “The Dynamo,” and whioh 
consists of fifty turns of No. 24 copper wire round 
a magnetised needle, will give a deflection of 20° 


and Boileras.—Models are made by rule of thumb 


Hodel : - 
but if yop make the boiler five times as large under the influence of one single twist or pair of 


only ; me ens | Oranston, the. great Herefordshire grower, by | elements described above, heated with a match. I 
as the am zit will be. sufficient. —A. F. pruning. in February, March, and Ap His Know of only two electric railways at work in 
SHAKESPEAR, ] littichaustr. 14, III., Dresden. show-case at an exhibition of the Royal Agricul- |; Great Britain—viz., one at Brighton and one in 


161857.J—Proportions of Model Engines 


Ireland.—S. BOTTONE. 
and Boilers. — It is impossible to lay down a hard . 


[61871.]—Straw Bottle Envelopes.—These 


ti t i i 4 00K,—I j : i 
a fast Tule for the Bre s : proce: copines ‘kinds of roses require different treatment in cut- | are made by children. “D. M.” should take one 
viz., pressure, shape of boiler and length of Tan tine away wood, Cranston is very clear and con- | to pieces ; fe WATE Ate wo varende are used; ond it 
A vertical oiler with a working pressure of under eise. Hs. : 1 py aand th 1 1 aS 
401b., with a furnace for burning charcoal or coke, | 61864. Butterflies, to Render Supple.— Pre 180 10 „ o Angers: (they 


are also made by sewing-machines, the straw being 
fed up to the machine), it is then bent round a 
wooden roller and tied, the top of the envelope is 
tied in a peculiar machine. The straw must nrst 
be cut level and straight at the bottom, it is then 
put over a wooden model of a bottle, aad rests up- 
right on a kind of platform or stage ; just above the 
neck of the bottle are two stiff pieces of iron with 
|half-round or U-shaped notches, the upper is 
years, and I lately released some foreign beetles | hinged at the left-hand side, to the right it has a 
14 years after their death. They maintain their] handle; the notches are so fashioned that they 
new position when dry, and give no signs of droop- gather-the:sbràw together ab the tom It is com- 
ing; but it is best to leave them on the setting- pressed with the aid of the handle on top plate and 
board for, say, a week.—HLAG, kept in position by a foot-lever, then tied with 
| ‘twine, the straw ends cut off, and the thing is 


measuring 10in. by 8in., will run an engine lin. by 
2in. A horizontal boiler 9in. by 34in., with spirit- 
lamp, would also run an engine of above size, but 
not so well, HLEOTRICIAN. 


Place them, one by one, as wanted for setting, on 
a large bung, in a saucepan of boiling water. Put 
the cover on and allow them to stand until well 
| steamed, and they will be found quite flacoid again, 
as if only recently killed:—S, BOTTONE. : 
161864. — Butterflies. — “Lu” can set his 
butterflies if he holds them over boiling water till 
soft. Ihave: treated butthnflids this Way after five 


y Ragin te by “ 


1 


„ 


61866. — Pabst Batte y. ia : : 
or 90°, minus latitude, Thus, Greenwich is in lat, | description of this ocell appeared in these columns: oo F 5 l 
51° 28 38“ N., and the co-lat. or height of the some time ago:— A new iron cell devised by Dr. 1 believe — they galled it aii tying beats Same 


ae 3 envelopęs are made without being tied at the top; 
these are very cheap, but I think, if I remember 


rightly, good ones were worth from 28. to 48. per 


gross. OS. e 
161875. —Opals.— The following is Mr. Cowan's 
‘formula: — Silver nitrate, 950 ins; sodium 
chloride, 480 grains; Heinrich's gelatine, 960 
| grains ; ae water, eg eee sae rates 
in 100. of the the chloride an the 
elatine in 1057 40 f iter 1 af the gelatine 
in the remajning 502., after being allowed to swell 
for some time previously. All the vessels are 
heated 120° ar 5 hly melt the 


N | conset 
this to: || ing.—I 


‘sufficient to thoroty 
: pain and are removed to the dark room. The 
silver $ dlution ‘is mixed with the gelatine, then 
‘slowly em dlsified into the gelatine and chloride 
afterwards poured into A, is dish and cooled 
| rapidly with running ater, When thoroughly se 
‘wash fa the uendl mannet. | Develop with iron an 
| oxalate.— 9.80. Plymouth. 1110 i e ee e 
4 [61876.]— Lighting Billiands by Electricity. 
ay my reply in janie „Wwekk d 1855155 ony. 
Jote that th oļaris ld, be, chromic aoi 
ns Tata ie reiten 60 G zins. See 


d he des Tw Se: “aari ads aD gi ‘ 
14 SoS ot VO RE CH, Alar Suk Th 
thid'year.—S. BOTTO om eran 


V. I an. 14 of 
| [61876.]-rBlectrio:. bung You may as well 
give up at ance any thought of ‘using primary 
batteries: fot lighting Ib A a oase ofi zino versus 
daal, u- which thé former has no chance. : Batteries 
man do. very wel} for · a. Email: light for a short 
times ſbut -o wonld:meqnire! ot. less than six 
lamps of. 160. and, thisiwauld require H. P. to 
work from a dynamo Prezuming ‘you sre in the 
5 ld have - you no. dvater-power available ?— 

HM. i „ „n. qd iat | ; Peed E K 


rey bt es 


ary, or it will crack. 
Water Su piy by 


rio you len 


the mi 
en atid 
| o-oared, 


parts of C., z y- 


warm g } { 
watch-plass, and! car 
tents of, 6, crucible to d 
thus left add gii 

heat for à slo tm 
residue as pdddible. 
it; add a few drops of" on 
ace ‘it-gived an acid 
paper. 


Ben ste then kb Mh id cihse the formation 
a 


é | tion of figures. representing the, oration of 
yellow presifitats df lead be present; 1. Burium he truant Fearin edges rith close 
will abe ine i siniko precipitate, bubi isnot; I imitütiofts df the vile setts pi oy ‘on pultretie. 
think, likely torbe presenti iù varnishes, . Iihave| tion's’ “hero ame, digmstióh Yin Mavope!" Aw T 
described the metliod;:step)by-atdp; as simply:as| expected, I find Well-¢ducated, Tefh Sworn att 
possible, thinking you boi be umfamil iar avith-analy- | expressing VVV che mipal 
tical operations BRRTRAMTBnOUUT. I transformation by fire a fareuperior: tothe lone 


a 
the 


As pada, to. the inhapite 


é 


* 
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[61876.]—Eleotrical — Lighting Billiard 
Table.—For a full-sized table six lamps of ‘from 
80 to 50 candle-power are best; but six 20's will 
possibly be enough. I do not recommend batteries 
where machinery can be ‘used, which might be 


he prefers batteries, I should be able to supply 
him with a complete outfit (lamps and all) for 
from £42 to £45. The cost for running by battery 
powa is considerable, being from a pemiy to ‘five 
rthings per hour for a lamp of 20 candle-power, 
as I have proved by experience; but the batteries 
would run six lamps of 20-candle-power for 70 
hours without attention, and with one charge of 
oxidant will give six amptres for 200 hours. The 
electromotive force at six ampéfes discharge’ is 
about 1'8 volt, falling after 100 hours to 165. For 
any further particulars, which would be too much 
like an advertisement, I must: refer“ W. E. F. to 
Address Column, and I shall be happy to afford 
him any help in my power. I may, however, add 
that by employing suitable engine- power the light 
gan be produced much cheaper than by any battery 
in the market, and that for such an engine no 
skilled attention is necessary.—HLECTRICIAN. 


(61877.|—Hot-Air Engine.—_To MR. SEAL 
AND MR. KOEBER.—The ‘proportions of your 
heater and cylinder are about right, and you should 
be able to get about 4-man power from it. Tcannot 
say where you are wrong with it, unless the upper 
side of displacer is open tò the atmosphere, which 
should be covered airtight, and cold water made to 
circulate over cover. The displacer should have a 
space },in. all round it, so that the air can pass 

eely from one side to the other and yet be forced 
against the hot bottom of heater or the cooled top. 
The supply to working cylinder should be taken 
from side of heater, and so arranged thas the dis- 
placer covers the port when it is half stroke. I 
yil send drawings of man engine shortly.—J. 

EAL. | 

[61878.] — Volk’s Electrico Tramway. —- I 
should think the magnet- of this bell has very few 
turns of thiok wire, and is in series with the 
dynamo and motor. The motor on tramcar having 
s certain resistance will only allow so much cur- 
rent to pass (the E. M. F. being constant); but on 
short circuiting the rails will cause more current 
to pa through the dynamo and bell, and make the 
bell ring (ìt not having' enough ampère turns 
before to attract the armature). Under tħese con- 
ditions, the dynamo would soon be in flames if not 
switched out of circuit or stopped. H. AUSTIN. 


[61882.]—Armature.—The sensation of sting- 
ing felt on touching the lubricators proves that 
the armature was defective all along, and that 
current was escaping. This would certainly ac- 
count for the break-down.— S. BOTTONBR. 


(61882. ]—Armature.—The oause is probably 
short oircuiting of oommutator segments. Have 


you ever noticed any sparks running round oommu- 


tator? This is caused by the segments being of 
too soft metal, or being too near each other. The 
brushes trail. the metal from one segment to the 
other, over the insulation, and when the coil 
between these comes to'the strongest part of the 
field it will either burh the cotton off ‘or fuse the 
trailed metal on commutator, which is the cause of 
sparks running round as mentioned above. The 
commutator should be examined on every oppor- 
tunity, and should any fault befound in this direc- 
tion clean off with a.small-half-round file or 
scraper kept for the purpose. H. AUSTIN, ` 
{61882.]+-Burgin: Armature. There is no 
doubt the burning of your coils' is due to some of 
them making contact to the cores, resulting in a 
short circuit., Lou must remove the damaged 
coils, then test if all the others are insulated from 


the core; and, if so, re-wind injured coils, first 


7 1 1 4 T. H. G. i 
waste his. money on an ener glass, 


carefully ‘insulating.-OHM, * 
161883. Telescope. Let not 


‘Gb 


unless: he desires to, study. non-existent, marvels. 


Much better for him not to trouble further about : 


an object-glass at all, but go in for a silver-on- 
glass reflector, the cheapest and best substitute; 
and let him consult a good man like Calver, who 
never disappoints. ARTHUR MEE, 


[61883.]—Telescope.—“ T. H. G. will Gnd af 
heap of letters and artioles on objeot-glass' and. 


speoula 187501 in un tolse 10 5 ri WIIl flud he 
as set himself g stiff, job if he intends’ fo grind 
and polish 1 a Bg dit 


increased 
H. A. %% et ee a a ai 
[61886.]--Pabst Battery.—“ Iota” asks: Has 


the Pabst battery been desoribed before? Of 
p. 196, No, 1049). Better use‘ 


course it has (see 
Leclanchés for the electric bells. NUN. DOR. 


eel Meoris Lighting.—- Use solution of 
chloride of lime in porous cell with carbon, and a 
solution of common salt in zino cell, saturated:—-H. 


AUSTIN. 


` [61888.] — Electro Lighting, — “Captain 
Namo Mundes Pellet 10 a ett desoribed in | LERR 
Ganot's Physics,’ if I remember aright, The 


was a form of 
cheaper than W. E. F.” thinks for. However, if 


light. It 
‘ler tubes, and was u 
sen's battery: 


solution. A porous cell is needed for the carbon. 


‘the patterns fired ia. The great difficulty thav I Have 
experienced in my attempts is that the oupline that the 
-stencil makes is not strong enough in body, as onjlifting 
the stencil we find: thav “most of the lines have to be 


thin it gets in between the stenoll and the glass, and there- 


ing it. Possibly there may be some 
to mix the colour so ag to make jit free ‘and workable, 


he will find that he | Fs ines. 
has a lot to learn before he gets through. Of: 
course, his eyepieoes will do for any aperture he 
chooses to apply them to, only their power will be 
o longer the Fooal length of o.g. 
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: per square inch, and pressure in cylinders 18]b.—LEUMAS 


° te 3 8 4 eee 
161898. Hard Water. Will a correspondent give 
ms the method of testing water for hardness? Also the 
rule for adding the proper quantity of lime to precipitate 

the carbonates: )- RoSILORUCIAN. sin, Phe s 
161899.) -A ir Compreasor.—Will some of our corre- 
apondentz inform me how to construct an air compressor 
to be used instead of ice for cooling a safe for perishables ? 
ane safe 18 6ft. by 6 by 4. A sketch would oblige—H. 8. 

F zond e 

161000 0 — Electrical Wire BResistance.—Coulé 
ant of Sy g inform me what are the formuls for the 
resistance of ae of different dinmeters—thus, what 
length of No. 36 silk-covered wire wonld give a resfita nce 


particulars I piva ato fom miomos The lamp. 
eissler's tube, containing highly- 
rarefied carbonic acid gas. The tube was twisted) 
in a double spiral, and Beye S very feeble pele tedn, 
was worked by a coil like all other Geiss- 

as a laryngoscope. Bun- 
sodio chloride (saturated solution) 
can be used in -place of dilute: acid for the zinc 


See my reply to “E; J. C.“ (61818).—ELBO~ 


ea of 150 ohms ?—R. L.H. - l 
oS „ I CTCkiso l I—Sewing Machine. Win sche kind fellon- 
: i 4 Ireader inform me how to repair my sewing machine, the 
UN AN SWERED l QUERIES. only defective part being the needle on descending catch- 
5 ae ” | ing the rotating hook, thus causing the gotton to scrub 


— — 


The numbers and titles d queries whieh fematn unan- 
swered for five weeks are inserted in this list, and / nti 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit ef their fellow contributors. ; 


and finally break? The cotton breaks in any fashion 
the needle is set. The machine is made on the same 
principle as the Wheeler and: Wilson machines. — 
(61909.j-—Miniature Battery.—Can anyone suggest 
a battery for working a portable bell that will answer for 
twelve months, gay, without attention? It is important 
for the battery, or batteries, to take up as little space as 
possible, say Ain. wide, 4in. high, and 2in. deep. Have 
tried several methods, but the powers are not lasting 
enough.—TOR. PERS a ig x, * 
" (61903 J—Harmonium.—I have made a harmonium 
with 23 rows of reeds (Esteve best broad reeds), one ples 


1 


Object-Glass. To “ Prismatique,” p. 399. 
Steel Farnaces, 399. 

Turning Bowls for Calenders, 399. 
61318. Tricycle, 399. 


— ` 
eyr, 


61509. Syrup for Cordials, p. 486. one 8ft., and half 4ft. I purchased the pan from a go 

61524. Uaiveren! Gutter Brame: 486. maker. I have tried in vain to make the bottom octave of 
61530. Ferrous Oxalate, 487. 16 ft. to vibrate properly. They do not seem free when in 
61539. G. W. &., Locomotives, 487. position with the pan closed, but they appear free enough 
61540. Portable Engine. —To Mr. Bottone, 487. when out. In ordering the pan, I did not say that I should 
61543. Q. WR. Locos., 487. use broad reeds. Is there any difference in the make of 
61570. Chemical, 487. pans for broad and for narrow reeds? Lf go, had J better 


try narrow reeds 7?—QUEEN.’ | 

(61904.)—Microscopical.— Would Mr. Nelson, or 
some other experienced microscopist, kindly give infor- 
mation on the following point? The optical tube length 
is the distance between the upper fooal -point of the 
objective and the lower one of t 


QUERIES. 

— . —— oe 

[861890.J)—Violin.—I see thht thero 18% report that the 
vuirnish used in the manufacture of Oremona violins has 
been discovered; but it is said that beside the varnish 
and the grain of the wood, which helps to form the tone 
of those well-known instruments, our makers cannot 
exactly copy the form and shape ofa violin made by the 
old masters, and that the “scroll” of a Stradivarius can- 
not be accurately reproduced. Is this the case? Surely 
it must be possible in violins, as in other things, to pro- 
duce an exact copy, or is this beyond the art of our 
mechanics .?—ENQUIRER. i a 


(61891.]—Superheated Steam.—Will one of the 
mechanics kindly explain exactly the chemical and |. 
physical action of superheated steam in disintegrating. the 
cylinder and piston surfaces with which it comes in con- 
tact ?—SHINY BOOTS, 


(61892.,—-Uncovered Wire. Would Mr. Bottone, 
or some other reader, kindly inform me why uncovered 
wire is used in the coils of some electrical apparatus, such 
as gas ilighters? The separate rings are ‘insulated by a 
small space being left between them in the winding, and 
the lu; ers by parafflned paper. There scems to be some 
other reason besides cheapuess.— H, P., Leicester. 


(61893.]— Gas Firing. — Will any correspondent 
intorm the best method for tiring horizontal steam boilers 
by gas instead of cual 7—HENRY GREEN. 


(61894.J—Corrosion in Hot-water Oisterns.— 
Can any of your readers give any advice to prevent corro- 
sion in hot-water cisterns? The water being required for 
washing purposes, it is essential that nothing should be 
used that will discolour the water, which is constantly at 
boiling heat. I have used ordinary lime-wash. Is any- f 
thing better known, or can anything be mixed with it to 
make it more effective 7 J. P. . 

[61895.]—Moulding.—To “SAND RAT.“ — What ure 
the proportious of the ingredients in the various mould- 
jug and facing sands? For whut eluss of work are ground 
and coarse facing sand used, and also why is coal-dust put 
in the sund ?—A. R. se all ae 


[61890] Stenciling on Glass. Can any reader 
tell me the best method- of steucilling large patterns on 
large 


the ori brown metihióplast painting edlogr, as the 


lass would afterwards have to go through a furnace and 


he eyepiece. How can a 
beginner practically ascertain where these focal points 
lie ?—BEGINNER. l ye ; 

[61905.} — Telegraph and. Telephone Line 
Laying.—Can any of the readers of the E. M.” kindly 
assist me? Iam going abroad soon, and may have some 
of the above work to do, and I therefore wish particularly 
to obtain, if I can, some practical instructions as to how 
to get the wires tight, especially how to get the necessary 
strong pull on the line when perched on the top of a ladder 
' leaning against the telegraph poat, and what tools I ought 
to take out with me, and probable cost. The rest of the 
work I think I can manage.—W. G. JACKSON. 


61906, -Hackworth's Gear for Locomotives. 
—I should be glad if any reader of ours could oblige 
by giving either a sketch or description of this arrange- 
ment, not having succeeded in: Aning it in any treatise 
on the steam-engine which I have consulted. Also to know 
whether it was invented by Timothy Hackworth, of Dar- 
lington, the designer of the well-known “ Sanspareil, now 
‘fi the South Kensington Museum ?—SEMAPHORE. 


-[61907.]—Telephonic.—Would “Iota” kindly give 
„details and sketon of his transmitter ?—Z{RCONIUM. 


(61908.]—Ink for Stylographic Pen.—Could any 
render inform me thé best way ahd composition of making 
ink for above ?—SUAOR. „ ee 


[61909 J—Jenny or Spinner. Would any of “ ours” 
kindly send particulars of the above tinman's machine? 
I have the cast-iron frame and wheels, but would like a 
few hints how to proceed to finish it—CAPTURE. 


(61910,.)—Refrigeration.—I wish to freeze a tube of 
“water, 1512. loug by 2in., either chemically or otherwise. 
How long will it take to freeze, and what degree of cold 
does it produce 7—I (x. ae 


__ [81911.J—Temperature.—At what ter perature does 
‘the followlag 1 ane? : Ninety-four parts of water, four 
parts of soap, one part of starch, and one part of glue? 
LIQUEFACTION, Ti 


1461912. Felspar. - Would any. reader tell me the 
chemical chargés which occur when felspar is fused with 
sodium „ the form’ of an equation or other- 
wise ?—S, R. G. 8 e a 

(61913.J]—Brass Standards. Will someone kindly 
tell, me how I can keep the dirt out in casting brass 
standards, us I find, efter casting, dirt along the top side ? 
Also the way to make a good yellow mixture that will dip 
up well W. J. H. „ 
461014. TO Mr. Ed ward Oonry. — Will this 
gentioman kindly say if, in calibrating his voltmeters, he 
counts each Daniell cell as 1 volt or 1079 volt? Lask 
because 1 have so calibrated a voltmeter for my own use, 
adopting the latter figures, and L wish to ohange my scale, 
if it be udvisable.— F. TF. * . & 


(61016.}—Kilns.—We wonld de exceadihgly obliged to 
‘any of your readers · for some information’ with regardsto 
-the construction of kilns to burn gypsum. and terra uber 
with coals, We would also be very giad, and! it might,be 
to his advantage, if any man of experience would write to 
us on the subject, giving a rough plain sketch of a kiln 
adapted to either or both purposes. We believe Notting . 
ham and Derbyshire are the principal quayties of gypsum. 
—Ross AND MACKAY, Larnaca, Oypru& * 


(81916.)—Micro. Objeotives.—Will some one of 

ours” give a few hints fu regard to piindtmg ani polish- 
ing aobromatic micro. objéctives? [san ordinary lend 
maker's lathe used for both grinding and polishing po ov 
is the last polishing or correcting. done f, What 1 the 
easiest and most reliable test of auoh lenses 4 J havo 
ground and polished one or two such lenses, a0 Hude 
siderable spherical aberration when they are cemented i 
used as a single lens. Should this be che case? I do no 

understand álgebra, and hope someone wifl give me s i 
hints in regard to the manipulation of the lenses ‘ald TO 

i ei ee 


Strengthened, wh a ve ent loss of time. Another 
‘Giticulty that Tao AG Te that if the colour be ‘inate too 


Work- 


y blurs it, and, if too thick, there is u difflouity in v 
be some medium with whioh. 


1 
Any information that could be given me on all points con- 
cetuing'the stenoil itself and the method of mixing the 
‘Sdlour Would be of very grent'assixtatice to me.—FoRNACE. 
(61897. J—Hzpansion Gear. TO T. C., BRISTOL.” 
—lam in charge of a pait of 2Uin. cyHndericondensing 

i ih englhe has’ so-culled ‘expansion’ valves; 
dut haying ‘been made 18 years, s e typo is rather 
antiquated, and are 80 sot as to let the steam be carried 
the full length of atroke. -Rhe only, means of altering the 
cut-off is to move the eccentric on main shaft. Latelywe 
have had a new turbine fixed to work in conjunction with 
the engines, and although I have altered the throttle 
valves, I have still a difficulty in keeping the engines to 
phels proper spandi whioh is 64 revs. per min. (I) Would 
it not bé a predt advantagé to have modern expansion 


gear to replace eld anes both for regulating the speednud 
also for a saving of fuel? (2) What is the most modern. 
and best ‘make: exypayslon, gege for: f td a pair of 
engines for ailoga flour mi, and what would be the 
probable cost? I may say when last indicated, the 
diagrams, which were good, showed the horse-power to be 


117, the pressure in the two Lancashire boilers being solb. | in correcting. —AMERIOA. 


7 


à 
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1 Puti y : 


{61917.]—Painting on 


vlc ere ei eng long fr aa ds L web 

0 ons for pa gon glass , to 
paint stfips: for short blinds to dining-room windowa. | 
The largest of them would: be 3ft. long and 1éin. wide, 
Should like to do them in sepia, I can paint on ahina, | 
olls and Water, What glass shall I requira? Will one 
tube of sepia, do, or shall I have several shades in brown? 
The designi will be figures of children. Is therea book 
published on it ?—M. S. S. 


[61918.]—Lemon Soles.—What are lemon soles? I 
conasionelly poA em.in the fish market at less than half 
the price of ordinary soles; but my local fishmonger 
2 knows nothing, beet ee 1 i aoran a larger fish 5 

e ordinary sole—not quite so tender, but very goo 
eating —SORPTIO. a m Panas 


[61919.]- Cleanin ing Indian Brass Salvers.— 
How tart Indian and Japanese engraved press 
salvers, Vases, &o. ?. No acid will touch them—it darkens 
them rather; and thumb marks and tarnish seem 


i 


\ . 


immovablig.— BRIO- A- BRAO. 


061920. ]J—Screw-outting.— Will Goolwa.” (61652, 
page 571) please give title of book on screw-outting men- 
tioned by in above reply? In reference to- reply No. 
61676, page 671, I beg to thank: him for ithe very olear 
manner in which he has desoribed the construction of the 
“pitch strikes.” For years I have: been puzzled to under: 
stand it, and have applied to the author, of the work in 
which it appears for further explanation, but received no 
replys: Itils a pity that a work containing really useful’ 

ormation, as ‘‘Greenwood’s” does, should be so:dread: | 
tally put together. A more exasperating hook I. never, 
read ; hpt now, Ahxious not to tres ass, I will conclude by; 
asking “ Goolwa,” as he states the tool in question is not | 
worth the tronble of making, does he know of ‘anything | 
better, and, if so, will it be asking too much for him to 
describe it, with an illustration, if possible 7 It is quite; 
certain, the thanks of a very large number of subscribers to; 
the MECHANIO will be his {f it can be done. ONE DEEPLY. 


INTERESTED. 1 ; | 

L61921. Soldering Lamp.—Oan any of ours 
describe me one of the different lamps that are used by; 
telegrapllinesmen for soldering the line wire? I require’ 


a light one; and what oil or spirit to burn, and kind of 
wick ?—T ELEGRAPRIC. i ' i 


A a a 4 t : 
[61922.]-Cement.—I have some vitrite caps for fixing; 
to incandescent lamps, and tried to fix tbe same by means 
of plaster-of-Parls aud marine glue, but both have failed 
Will some of “ours” give me a good practical recipe ? 
What cementdsgeridrally used?—J0LHOPRA, = . 


(61923.]—Hot-air Oven.—I wish to make one of 


above for labordtory. Will Mr. Bottone, or some other of 


our chemical contributors, help me? Size inside, about 
Jin. square. Please give directions how to make it, and 
gize of copper to use,—CHEMICO. Oe eke a 

: (61524.]— Annealing Boxes.—What is the usual 
thickness. of these for small work? Also, how long do 
they last? I recently made one of 1-16in. iron plate; it 


was subjected e fire for about 20 hou ltoget 
after un tis ver) f Ninsd. . F. 
HAK ES PEAR. 


ittle of 16 remained. —A. F. 

101925. —Sorew Taps.—A fore man once told ‘me that 
triangular taps were far superior to any other. I am un- 
believing.— 0 F. EAR. \ i 


[61926.] -Enamel or Polish on Indiarubber | 


Goods.—Can anyone tell me how the fine polished 
‘enamelled or glazed surface is obtained on fine rubber 
goods, such as surgical articles? The articles I mean are 
Soft rubber, not vulcanite or ebonite.—CHARCOAL. . 


[61927..—Ourved Mouldings.— Would any brother 
reader kindly give me intormation about working mould- 
ings on curved and irregular surfaces in hard woods, like 
those onchairs and other furniture, or the title of some 
work of moderate price which treats of the subject ? 
Also how to wax-polish oak ?—LAUSANNE. | 


[61928.]—Lens. —Will anyone tell me what the“ reoti- 
graph” lensis ? Whether it is useful for taking machinery 
us well as landscape? II not, will some of our able photo- 
graphers recommend a good lens for all- round work, and 
probable cost, &c.?—W. HOLDER, Newport, Mon. ~ 


: (s1929.} Double Star near Sete arg gin n. . 
a neat double, about 4” apart, 8th and 9th mags. 
Is this in any list 7—E. HOLMES. i i 


(61930.)—Brazing Bicycle Head.—Oan any reader 
tell me how to braze steering head and forks of bicycle 
together ? Particulars as to best means of getting Buf- 
ficient heat and best braze to use for such steel work ?— | 
O. M'OARTRY. 

[61931.]—Expansion Valves.—Would any of our 
readers kindly give me a little information on the action 
of the expansion valves of compound horizontal engines—. 
how to set them, &c.?—ONE WILLING TO LEARN. 


161932.J— Water Wheel.—I wish to make a water- 
-Wheel of about 44 diarss. do must be made of yellow deal 
(I bave no other kind of wood). Will one of your corre- ` 
spondents kindly inform me through your columns by 
What formule I should calculate the strengths of the arms 
and the strength and size of the shaft, which will be square’ 
and abont 35ft. long ?--A NORTHERN READER. 


(61938.}—Logarithms.—What is the best book con- 
taining logarithmic tbies suitable for use in steam oaicu- 
dations? I want one which shali give a olear explanation 
of method of their manipulation, and not necessa 
Towing she meho by which they are arrived at, for that: 

should not, with my very: meagre calculat owers, he 
able to understand. AHIS Y BOOTS. oo B R 8 8 


i 
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t 
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la i088. Valves of Air-ptumi p—What 1s the strip 


of material used to cover noies” uf ‘base and plunger and post 
form a valve? It looks like a 8 ‘aha ue a 
are Ae G 


apparently ‘affected! by ofl.-0. H. G. 
(81986.]—Working-man's Bloyole.— How, can; 

<arrier be made anu aflixeu (or a Poyo ian too 

to take them on a safety bidycle—both wheels same siz 


* 


8 


il of the root should 


safety and economy, 


8] 


6a. f 
70. . 


‘(via Brindisi), 168. d.; to New Zealand, the Ca 


‘ordinary newspaper post, but must be 
id. each to cover extra 
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), 
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[81937.]—Webb's Automatic Air-brake.—Can 
any reader say what Webb's air-brake is that is reported 
to bè the one that is to be used on the North Western? I 
do remember seeing a model carriage fitted up with it at 
the “ Inventions” ; but do not understand its working.— 
L. AND N. W. ö l | 

{61988.]—Cylinder F lute.—Will any musical reader 
kindly give me, the distance from the centre of embouchure 
to the tone holes for extra D. key, and shake for high E, 
and F sharp? Also the B lever key ?—IMPEOUNIOUS 
FLAUTIST. a , 

(61989.]-Optical Lantern Lens.—I have a pair 
of single achromatic lenses of 2in. diam. and about 9in. 
focus for use in the optical lantern. With the stop neces- 
sary to give a sharp picture, I cannot get sufficient 
illumination on the screen at long distances. I shall be 
obliged if any reader can tell me if there isa lantern lens 
(of not Jess than 9in. focus) that will give a sharp picture 
without ‘tha use 72 stop. I have -double combination 
lenses that work most satisfactorily without stops, but 
their focus is only 6in.—W. M B. 


[61940,]—Rear-driving Bicycles.—As these cycles 
are. coming to the front just now, perhaps others besides 
the writer would appreciate a competent opinion on the 
following points. What are the disadvantages of the rear- 
driving biqyole? Isit easy tosteer ? Should it be direct 
or self-stéering ? Is not the seat rather too far back from 
the handles? Would not free pedals and no chain be an 
advantage? Is the “tangent” the best kind of w eel? 
Is much power wasted by friction in the chain? Is there 
a saddle made which, completely prevents perineal 
pressure ?—QUIS EST. 


[61941.]—Dipsomania:—! believe a great many 
people, myself among the number, would be greatly 
obliged to- Reclaimed.” (who, in his letter 26885, p. 564. 
says that “rack root” isa “ perfect cure for drunkenness 9 
if he would be a little more explicit respecting the “cure.” | 
I have searched three herb books, but can find no such 
root mentioned. I have also inquired of a medical 
botanist in large practice, and he knows nothing about it. 
Would Reclaimed” kindly say if “rack root’ is the only 
name it is known by, and, iù making the tea, how much 

Bae sed, say. to a quart of water? 
Should it be boiled, ‘o} 
as ordinary tea? As where the root is to be got at? 
ANXIOUS. 8 
(61942. -Magnetic Col. I wish to make a mag- 
netio coil, to support (in a vertical position) a soft iron 
core IZin, diam. and 20lb. weight. If some reader will: 


give me the desired information I shall esteem ita favour. | 


Also the battery power neoessaxy.—F. W. DARLOW. 


t 


iron plate 


‘for a pressure of 401b., 
‘safely being 8, 000lb. 
books the rule is—T = 500 and in others T 3 5,000 


Where 'T = thickness, S = pressure, D = diameter in 
inches, and R= radius in inches. By first rule, the thick- 
ness would be 608in.; and by second rule, thickness 
‘would be 304in. First rule gives a plate twice as thick 
as the second rule. Now. which rule must I use when 
sitting for an examination? Any information on the 
subject would be thankfully received by—NOvIOE. 
161944. —Piston for Gas-Engine.—Can anyone 
inform'me whether it is possible to make a really efficient 
metalic spring- packed piston for a small gas-engine, the 
cylinder (brass) of which is only 24in. bore ?—ST. MALO. 


[61945.)—Lamp Oils.—Wil any of “ ours” be kind 
‘enough to enlighten me abont lamp oils? J am now cut 
off from gas, hence the question. There are “fins,” and 
“genes,” and colzas at from 104d. to 3s. a gallon, and the 
thing to know is, which of them can be recommended for 
taking all qualities into considera- 
tion. I work “under the tiles,” and an inkling on the 


for a boiler with a shell 6ft, 4in. in diameter 
the greatest tensile stress to work 


* 8 x R 


subject of “one-man” lamps would be gratefully accepted. | 
I seethat pillar lamps throw too much shadow for me, 


and Iam somewhat inclined to the standing bracket or 
4 ueen's lamp.—DIMLIGHT. 


16 1946. Niaudet’s Battery. Will Mr. Bottone | 


and Mr. oe kindly give particulars of above? 1. Pro- 
portion of salt and water. 2. Most suitable form of zino. 
3. Is carbon placed in a porous pot and surrounded with 
chloride of lime. 4. How often does this cell require 


charging when used for a bell? And any other informa- : 


tion will oblige.—J. W. O. 
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‘ANSWERS TO CORRESPONDENTS. 


— . — 


%% An communications should be addressed to the EDITOR 
or the ENGLISH MEOHANIO, 832, Strand, . C. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put drawings 
per. 2. Put titles 
and when answering queries put the numbers 


to queries, 
the titles of the queries to which the replies 


as well as 


refer. 3. No charge is made for inserting letters, queries 


or replies. 4. Letters or queries asking for addresses 0 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondenta, under cover to the Editor, are not forwarded, 
and the names of correspondents are not given to in- 
quirers. 8 

„e Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it 18 not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a, cheap meann of obtaining such informa- 
tion, and we trust our readers will avail themselves of it, 


The following are the initials, &., of letters to hand up 
815 N evening, March 9, and unacknowledged 
elsewhere: : 


F. N. Massa.—D. W. Armstrong.—C. Holmes.—J. Brog- 
den.—&. P. Smith.—T, R. Ola pham.——Pearson and Ben- 
nion—G. Read.—H. Skinner.—Bolton.—Stand Still.— 
H. A.—Olicero.—Hdseiy Imra.-Bramley.—J. H. R.— 
lota.—Essex.—O.'H. 0.—Nemo.—H . J. Hardy.—Borneo. 

E Pitch Boiler.—W oodcroft.—Mechbanioal Power.—Gris 

de Fer. W. B. B.—Schoolboy.—A Country Wheelwright. 

A. R-. N. O.—A Subsoriber's Wife.— Harry Frivoli. 
—Sexton.— M. M.—E. L. G.—H. C. C.—ZJ. T. N.—Eos.— 
L.B. and S. O. R. K. C. B.—Severga.—Engineman 8.— 
J. A. Armstrong. — We Four. —Sen. 


Jon CURRIE. (You have made a strang? mistake. See 
Hints No. 5 above, and please understaud that the 
Replies are by corresponcents, and are not editorial 
aus wers fo correspondents... The correspondent referred 
‘to offered to give information, and for that reason 

_ appended his address.) — F. N. Massa. (Send on, and 
we will do the best wè can with chem.) —AVETRON. 
(See indices, or prooure the directions given by “ Sable” 
In Vol. XII., and published in book form by Mr. Hughes, 
Brewster House, Mortimer-road, Kingsland, N. Asa 
rule it is cheaper to buy the slides, for they require 
. pecial skill and much practice to produce satisfactory 
resuita.)—H. OARMICHAEL. (Perhaps N ichol's“ Porce- 
Jain: How it is Made” will suit. It is published by 
Putnam ; but you can no doubt find it in Manchester. 
For the manufacture of pigments a separate work must 
be consulted. As to the photographs, see p. 432 last 
volume, and the indices generally.) —OCosls. (More 
trouble than it is worth. The best way is to exchange; 
but perhaps the makers may be able to alter it cheaply.) 
—LUAWERIE. (The design may be anything to suit the 
taste, unless an automatic sprinkler of the dry carth is 
required. Otherwise, all that is needed isa receptacle 

~ which can be removed readily, and a reservoir of fine 
dry earth or cinder ash.)—J. L. MEOHANIO, (The cause 
Is a want of the synovia, a lubricating liquid, or “joint 
oil,” as it is called. You have probably caught cold, or 
the limbs have been exposed to cold, and there may be 

a touch of rheumatism. Attention to the laws of heulth 
will be the best remedy, unless something special is re- 
quired; then consult a medical man.) —ARMATURH. 
(flot-air. A spring will only give outa portion of the 
power put into it.)—VIR SAPIENTIÆ. (The only patents 
in connection with electric clocks refer to special de- 
talls and devices, Anyone may make an electric clock, 
and in back volumes you will find several designs. The 
arrangement referred to is an old one.)—SKCOND SIGHT 
OR WHAT? (The secret is in the questions. She 
could not say unless the key were given in the form of 
the question. Otherwise, she is directly informed by a 
confederate. See indices under heads Olairvoyance, 
Second Sight, &c.)—JOHN BMITH. (Water entering the 
state of ice expands about. 10 percent. We do not know 
of any calculations as to the pressure per square inch.) 
—VIOLA. (The best way is to get a tutor to show you, 
as it is not easy to explain. Briefly, it should be held 
much in the same way as the violin, and as to the hard 
skin or“ corns,” they are natural, aud eventually use- 
ful.)—Cosmo. (There are many recipes for varnish in 
back volumes; but unless you want to make on the 
large scale it is cheaper to buy what you require. Winck- 
ler and Andes’ Treatise, Spon, 124. 6d., is a useful work.) — 
` Oymro. (Why not enter ar one of the art schools? It 
* a plastic clay; to be obtained at any pottery works. 
.. Failing that, use pipe-clay. If you were iu London you 
_could:have lessons for about sixpence or a sbilling a 
week at several of the art schools.)—A TINKER. (A 
similar query was inserted on p. 487, and it not replied 
to will go into the “ Unanswered.” If Jour desoription 


is correct, the acid is already killed with iron, and use- 
less. for makir soldering Auld.) 0. Q. 8.. (Celluloid is 
ged. See article on p. 584, number for Fev. 18.)—a.C. 


If the ivory on your piano keys is tolerabiy thick, you 
can improve the appearance by seraping, glusspapering, 
and polishing “with Whiting and spirit on a piece of 

: balze ; but as u rule very littld can: be done in restoring 
1 the white oglonr.) A. F. H. (Your query. is incompre- 
ſbensible. Do you. want, to plate brass aud copper with 
_ other metals 7 If so, hat metal ?)—EDWARD WHIGHT. 

(The bichromäte. Mr. R. A. Lee, of High Hoorn, has 
a usefal battery for the purpose; but see indives.)— 
J. R. (Alumlnate erf scan is-gentraily. made from 
' Bauxite; bate rather expenzive and extensive plant 18 
1. required. It is an axtlole of commerce,and can Da pur- 
0 fron dealers in chemicals. ‘The hydrate is 
caustio soda, and can be obtained from the alkali manu- 
atturers.) -L J. Qu, ONB z. FIX: (Iadk at some of tne 
1. diagrama given in recent, pom bers., and hen trace tue 
wirus of your indicator. See that they are not broken 
or displaced, and look to the connections and tue con- 
tact surfaces of the pushes. Thesize of battery depends 
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on other conditions, which are not stated. Noone can 
help you from your description. Try what you can do 
yourself. There is nothing very difficult or mysterious 
about it.)—J. O. (We really have no space at present for 
methods of making true ellipses. There are plenty of 
them in back volumes. 2. Your query about flat foot 
was actually inserted on p. 487. and replied to on p. 507, 
last volume.)—ENQUIRER. (If you had read recent 
numbers you would have learned that tbe greater the 
pressure of steam the higher the temperature.)—FRAS. 
HERVY. (We do not know of any books which will 
suit except those at a high price, which contain detail 
drawings. Some time ago Mr. Hallewell, 50, Hanover- 
street, Manchester, published nseful workiny dra wings 
of model engines on sheets.)—J. R., SHOREDITCH. (We 


do not know the make, and it is doubtful if any one can 


help you without inspecting the engine. Apply to the 
owner of the second name.) — E. AUSTIN, Clapham. (One 
part glue soaked in water till soft, then drained ; four 
parts glycerine; the two melted together, whiting 
added to colour, and the whole poured out into shallow 
trays.)—A. G. (Depends on the climate; earlier in hot 
countries than in cold.)—J. MARSHALL. (Send the cell 
to any optician, such as Lancaster and Son, Birming- 
ham, and have it fitted with a new object-glass. That 
is all you can do; but probably it is scarcely worth the 
trouble, as it is only a ten-mile range telescope.” 2. 
Nothing better than guttapercha for self application. 
See the indices for other methods.)—OAMERA. (There 
are plenty of handbooks, and several firms give lessons, 
as you will sce by consulting advertisements.)—J.G. L. 
(See the medical column of the Weekly Times and Echo 
afew weeks back.)—R. 8. T. (By heat and pressure—the 
latter rather heavy. Not much can be done with it in 
the small way, as suitable appliances are required.)— 
J. O. IN A PUZZLE, (Not to be explained in a few 
lines. See the indices of Vols. XXXIV. XXXV, 
XXXVI.; and p. 196, No. 840. The Greenbank Alkali Co., 
St. Helens, ſesue a circular giving directions for 
making soap by the cold process..—H. SCRIVEN. 
(Merely glasspaper smooth, and polish in the usual way.) 
ONE IN WANT. (There are several such machines. 
Apply to T. S. and W. Taylor, Slate-street, Leicester, 
for circular about one we shall probably desoribe soon.) 
—FRASER. (If you have the numbers desoribing the 
making of the pipes, that is sufficient. There is nothing 
very novel since, and the good old patterns are still fol- 
lowed.)—R. H. H. (The address was given at the time 
A. H. Steward, 406, Strand, W.O. We do not recol- 
lect the price.) —-BOOTMAKER. (Rather peculiar work: 
always better to procure one properly made, as injury 
may be done if it does not fit. The covering is com- 
paratively an easy matter: it is the tempering and 
formation of the spring that requires special skill.j— 
PIT LADDY. (To make a dulcimer, see No. 914, p. 97.) 
ONE INA FIX. (Fora description of luminous pafat 
see No. 774, p. 471.)—COAL Boy. 15515 space for a list 
of books on Grecian and Roman Morthology.” nor do 
we understand what you mean, unless you assert that 
their inventions were myths. 2. Why not try the ex- 
periment with a piece of glass? There is nothing 
novel in it.)—ANXIOUS. (Aquarium cement in No. 1110, 
p. 402. As to making one, what size is required, because 
a good deal depends upon that; but why not take 
notes of existing examples ?)—STATIC, (Will not black- 
lead do? That is a good conductor.)—A LABOURER. 
(We do not understand the question.)—H. G. B., Hants. 
(You mean a secondary battery, of course, and have 
no idea of the weight of lead plates necessary to light 
even one lamp 160. p. 100 volts. You will find directions 
for making secondary batteries in many back numbers ; 
but if you want a portable one you must have a lamp of 
much less voltage than 100.)—KLECTRIOAL. (Zino, 
cadmium, tin. See the list in the books.)—AsTRO- 
NOMER. (You say chromatic, but presumably mean 
“achromatio.” You ask what should be length of tele- 
scope. The answer depends on the focus of the object- 
glass, which, of course, you do not give. Then you say, 
“ Please do not refer to back numbers,” as if we could 
find space for all the queries which reach us every 
week. You will find eyepiece powers for telescopes of 
various focal length on p. 14 last volume.) 


If avou Meet a Man suffering from Asthma, 
Bronchitis, Consumption, or any Pulmonary Affection, tell him he 
can be easily, agreeably, and atually cured by simply using the 
AMMONIAPHONE. This remarkable instrument will last for 
hired and costs only 218. st free). New Pamphlet, containing 


ta from thousands or estimonials post free to gny address on 
application to the MED OAL BATTERY COMP (Limited) 
52, OXFORD STREET, LONDON, W 


CHARGES FOR ADVERTISING. 


Thirty Words ee ee oe 
Every additional eight words 


d. 
Twenty-four words ee ee ee ee 0 3 
For every guooeeding Eight Words. o 03 


ADVERTISEMENTS in the SIXPENNY SALE POLUN, 
‘ 1. 
Sixteen words oe eo ‘ee oa eo . „ O 6 
For every succeeding Hight words. . 06 
It must be borno in mind that no Disp od advertisement: 
can appear in the “ Sixponny Sale Column. advertisemente 
must be prepaid; no reduction is made on repeated: nsertions 
aod in cases where the amount sent exceeds One 


Shilling, the 
Publisher would be grateful if a P.0.0. could be sent and not 
stampa. S 


referab] EO stam may be 
tent where it is inconvenient to obtain P.O. an i z 
Pics address is included as part of the advertisement, and harged 


. 
Ad vertisementa must reach the offloe by 1 W 31298 day, to 
nsure insertion in thé following Friday's number, > C7" 
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Holloway’s Pills afford relief in all tho disturb- 
ances of digestion, circulation, and nervous tone which occasionally 
opprees a vast portion of the . They possess the highly 
estimable property of cleansing the entire mass of blood, whica, In 
its renovated condition, carries purity, atrength, and vigoar to 


every tissue of the body. 
aN 
~~ 


CHESS. 


ALL Communications for this department must be 
addressed to J. PIEROE, Langley House, Dorking. 


PROBLEM MXXXIV.—ByY J. PIERCE. 
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White. (12 + 11 


White to play and mate in three moves. 


SOLUTION TO 1,082. 
White. Biack 
l. Kt-Q 5. 


1. Anything. 
2. Q, R, B, or Kt mates. 
This is the author's intention; but the problem can be 
solved in other ways. 


NOTIOES TO CORRESPONDENTS. 


CORRECT solutions to 1,032, by J. Mackenzie, Major, 
A. Dean (3), H. Hosey-Davis (5), V. S. Pochin (3), W. J. 
Carpenter (2), J. W. Hamill, F. Krasser (2), T. H. Billing- 
ton (5), Snowdrop (5), Black Pawn (5), A. Bolus (3), 
Country Boy (3), G. A. A. Walker (5), J. Palmer (2), and 
A Beginner; to 1,031, by Snowdrop, T. H. Billington, J.J. 
Spence, J. W. Hamill, Hensing, G. A. A. Walker, J. 
Palmer, and Avon. 


W. HEWSON-KILBEE.—If in 1,032 1. Kt- B 8, Kt-K 6. 


WE regret to have to record the death of the celebrated 
problem composer, Mr. H. J. O. Andrews, for some years 
one of the editors of the British Chess Magazine, and 
joint author of the work recently noticed in this column, 
„The Chess Problem Text Book.” Here will best be seen 
some of his imperishable contributions to chess literature 
in the shape of problems which, for their depth and beauty, 
are in their own style matchless, Several have won prizes 
in Tourneys. We append one, giving the key move :— 
White: K-K Kt 7, Q-Q B 7, R-K R 4, Bs-K R 3,Q6; 
Kts-Q 8, K B3; Ps-Q Kt 5,Q B6,K2,K Kt 4. Black: 
K-K 3, Q-Q 8; Rs-Q 5, KB5; BK R 2; Kts- B sq and 
Q R6; Ps- R 4,Q Kt 6. White to play and mate in 
three moves. 1. B-K B 8, 


Mr. ABBOTT, formerly editor of this column, has 
brought out a collection of 121 of his problems. Most of 
our readers know some of these stratagems, as they have 
appeared in different chess columns and several have won 
prizes. The following among the two-movers have 
appeared to us the finest : Nos. 4, 8, 11,and 12. Most of 
the other problems are three-movers, and these, of course, 
will most repay study. We subjoin No. 25 :—White: 
K-K R 8, R-K B 6, B- Kt 3; Kts-Q B 4, KB2; Ps-Q 2, 
K Kt 7, K R 5. Black: K- Q 5, R-K Kt 3, B-K Kt sq; 
Ps-Q 2,Q Kt5,KR3. White to play and mate in three 
moves. When we add that the work is very neatly printed 
with large diagrams, and that the price of the book is only 
1s., few of our readers we should think will hesitate to 
secure a copy before the work is out of print. It is 
published by Wade. 


OUR BXCHANGH COLUMN. 


The charge for Exchange Notices is $d. for se le 
24 words, and 3d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Scientific Appliances. — 
renee Depot, Chenies-street, near British Museum. Establishe 


Wanted, Launch Engine, Propeller, Lathe, Tri- 
oyole, Perambulator or Parts, for new Tools, Cutlery. Plate, Miscel- 
laneous Hardware, Sewing Machine, Revolver, Air Gun.—HABREI.- 
BON, Devoran, Cornwall. 


Will exchange 56in. Matchless Bicycle, good condl- 


. tion, balls both wheels, for Lathe, with slide-rest, &0.—PBNNBY, 


Highcroft, Dyke-rosd, Brighton. 


Steam Gauge, Zin. water gauges, safety-valve, all 
new ; Sin. Invincible Lawn Mower, cost 5Us. Exchange offere.— 
Letters to W. SMITH, Bilston-road, Wolverhampton. 


Phonograph.—Wanted, a first-class loud-spoaking, 


Instrument. Must be low in price and on approval. Cash or ex- 
ohange.—F. H. D., 36, Shrubland-road, Dalston, London. 


Telescope, 24in. by 8lin, long, 4-joint, 5 glasses, also 
Rook Rifle, 380 bore, brecohloading, both articles in excellent oon- 
dition; take offers for both or se te in jaw chuck for lath-, din. 
centres, lathe tools, books on 
bound or unbound.—MASTER, Dundalk Union, Ireland. 


Slides, many different, Pleurosigmas, &c. n 
others. Aiso axchange two samples infusorial earth for any slide. 
—135, Colt man atreet, Hull. 


Roman Brass Coins, also Foreign Stamps. Will 
exchange for raro stamps, or offera—EDWAKD W. DRURY, 135, 
Coltman-strect, Hull. 


Gas Engine, 4in. bore, 8in. stroke, nearly completed, 
also castings of double 2 horizontal engine, Lin. by 8 in.— 
Partioulars.—FUSSRY, Engineer, Hull. 


Books.—350 early odd numbers ENGLISH Much Axio, 
Fa'rbairn’s “ Mills and lwork,” 2 Vols., "* illuminating ” (Wyatt 
and Tyums). Offera.—TOWNSEND, Butter Market, Bury, Suffolk. 


i board, 2lin. by 30in., and T-square. No 


the, or ENGLISH MEOU AN IO, 


7 by 5 Bellows Camera. rquare, with one back, 
whole-plate portrait Jens with diaphragms, tripod stand, 4-plate 
printing frame. Wanted Ross 5 by 4 symmetrical lens, or offers to 
value of 45s.—H. W EBB, 3, Tysoe-place, Tysoc-street, Clerkenwell. 


Wanted, Ruby Lamp, Developing and Toning Dishes, 
J-plate printing frames. Exchange electrical apparatus. — T, 
MORRELL, High- street, Brierley Hill, Staffs. 


Life in australia.—sSlides for Lanterns and Lec- 
ture gratis.—W., Silsoe Villa, London-road, St. Leonards-on-Sea. 


Exchange 3ft. Telescope, on stand, by Dollond, 2in. 
o.g., 6 eyepieces, vertical and horizontal rackwork motions, for 
good 3in. Slide-rest and Eclivse Jaw or similar Chuck, or Micro. 
Appnratus.—M., 16, King-street, Reading. 


Bicycle, 52in, bent handles, ball bearings, part 
plated and japanned, quite new, value £6 10s. Offers requested.—. 
GOUGH, 16, Haggar-street, Blakenhall, Wolverhampton. 


Wanted, half-horse Engine and Boiler, or either 
separately. Mus“ be in good condition and cheap. No rubbish 
wanted. Give Electri-al Aprarstus, &o.—C. H. MARTIN, II, Cor- 
poration-road, Middlesborough. 


“ Inventor's Mart Journal,” 33 numbers, and 18 
Peewee MECHANIC up to date. Offers.—NoyY, Water-side Works, 
chester. 
Turaer's Tools wanted in exchange for lain. Carved 
OAK PANEL, 20in. by 14, female head (outline sent), value 10s. 6d. 
—H. KNIGHT, 20, Lianarth-street, Newport, Mon. 


Wanted for lecture, thorough well made Model 
ENGINE (double cylinder preferred), horizontal, beam, or table, 
ł by Iz stroke. Good exchange or hire.— Mr. HOW, 75, Great Port- 
land-street, W. 


Microscope or 4-plate Tnstantaneous Lens and Shutter 
wanted in exchange for 1H.P. engine and boiler, value £15.~-B. A. 
RICHARDS, Maesbury, Oswestry. 


Gas Meter. dry 3-light; Asbestos 1 Steam Cock 
patent, large seals x in, alam dressed, fit for coat ; electric bells and 
battery, perfect, wanted.— BUSY BEB, Upton Park, E. 


Wanted, Steam Launch Hull, iron or wood, about 28ft. 
long, must be sound. Exchange new 3H. P. engine, 15in. fan, and 
cash.—BARTRAM, Engineer, Tunbridge. 


Nine new Electric Incandescent Lamps of 14 
and 20c.p. Willexchange for smaller incandescent lamps of about 
50. p., or other electrical apparatus.—R., 83, Brook-greea, W. 


Diamond Drills for china, glass, dental, scientific 
purposes, &o. Uffers.—C. BLANCHABD, 39, Earl-street , Lisson-grove, 

ondon. 

Vols. XXXV.—XLIIL. “ English Mechanic,” fist 
five bound, 308., or exchange for 4-plate rectilinear lens, or good 
lantern, 4in. condensers, erence cash.—G. M, 19, Victoria- 
road, Twickenham. 

Electrical.—Small 4-volt Pocket Accumulator, Bag- 
lish, quite new, fairy lamp for do. Want offers for new bell, carbon 
plates, &o.—1l11, King Henry’s-road, N.W. 

Wanted, light Rudge Tricycle.’ Exchauge complete 

tical printing outfit, to print 16pp. pamphlet. — M., 82, 87 

homas-road, N. . 

Modern tourist Photo Set, cabinet size. Exchange 
for tools or scientific apparatus,or models in or outof order.— 
HOWE Newbury, Berks. 

Books.—" Knowledge,” Vols. I. to IV., indices com- 
pleto; “ Telewope " (Kitchener), scarce ; “ Violin ” (Dubourg) ; 
* Violin Technics ” ;“ Organ (Édwards). Offers.—HODGBON, 18, 
Plevna-road, Stamford-hill. 


Wanted. a Kipp's Gas Apparatus and other chemi- 


oal instruments, also a small Hand Dynamo, all in good condition. 
Good exchange.—ISS ELS, Voral-street, Salt burn. 


Burgin Series Dynamos, for 4 arc lamps. Exohang 
for good Screw-cutting Lathe, or Vertical Drilling Machine—@. 
MCLUSKBY, 697, Duke-street, Glasgow. 


Burgin Shunt Dynamos, to light 50 60watt incan- 
descent lamps. What offers in Machinery ?—G. MOL. 


Compound Crompton Dynamo for 75 lights. Ex- 
change for Tools, Lathe, &c., or carh offers.—G. MOL. 


Crompton E Arc Lamps sent on approval in ex- 
change for Tools, &o.—G. MCL. 

Set of four Arc Lamps, Crompton DD, and 100 yards 
7-16 cable, Silvertown make, ani Dynamo for same. What ? 
—Q. MOLUSKEY, address above. 

Brass horizontal slide-valve Model Engine, about 
Ijin. by zin. on iron bed plate screwed on mahogany stand, doller 


for above (vertical), Sin. by 184in., burns coal, water space around 


furnace, for parts for tricyole, or mouern books on engineering, or 
lathe.—ROBERTS, 31, Mather-street, Newcastle-on-Tyne. 


Royal Salvo Tricycle, in good order, cost £28, two 
Snte ovale spring, 8 splendid double - barrelled, oontral · ire 
breech loader, top lever action, new, cost £10, with loading apparatus, 
Ko. Will exchange either of above for second-hand Sin, gore W 
cutting lathe, complete, or both for either din. or 4jin. 6.-0. lathe 
A. STEWART, Boresford-street, Waterford. 


Powerful Medical Coil. all brass fittings, 88. 6d. ; 
l ohm. res. Coil, 38.; large Electric Machine Cyn er, 13 by 
polished mahogany stand. What offers.— M., 99, High - streat, 

os port. 

What offers for first volume of “ Gassell's Teohni- 
OAL n and shilling . a pee erred 
ments, nickel silver Quadrant, steel p T, SL Through- 
ton-road, Chariton. 


Wanted, 8 or Ain. Sorew-cutting Lathe, complete. Ex- 
change my silver English lever, centre seconds stop watch, 
lady's English lever, engraved case, genuine. Approval. — +: 
CLEAVER, Watchmaker, 50, Trafalgar-street, Coventry. 


Crest Album, Stamp Album, and Hand-numbering 
Machine (1 to 999), for largo aingle Photo. Lens.—JOHNSON, 6f, 
Welling boro’-road, Northampton. 

Silk Umbrellas.—Job lot received from Parker, 
Shoffield. Offers invited in exchange (valna 1s. 3d. for each), for 

righton. 


ono or more.—WHITE and Oo., B 
Ain. stroke Slotting Machine. Manchester mako, 


compound olroular table, seif-acting all motions, top d 
power, nearly new, cost £42. Exchange offers.—64, Fark, Eooles. 


“Amateur Mechanios,” cighteen  sixpen 
numbers, many large illustrations. Will accept anything us 
value half cost.—G., 4, Solon-road, Loudon, S.W. 


3in, centre Lathe, with slide-rest, face-plate, £0 
Exchange, or offers.—W. S., 7, Gladstone-atreet, Battersea. 


Will exchange Vols. XLII., XLIIL, and XLIV. for 
Melodeon or anything useful.—W. &., 7, Gladatone-street, Batterses 


Table Knives and Forks, 6 pairs, best plated on 
nickel silver, unused; exchange to value 40a. Approval—. i 
MILNE, 13, Observatory-road, Redhill, 


Last 6 volumes of English Mechanic.” chery 
bound, end Writing Desk, for Photographic Avparatas, or — 
Lathe, or offers.— D. T. W., Gwyn-atreet, Alltwen, Ponte : 


m. 

Vocus Concert Flute, 8 keys, splendid tone. Bis 
exchange for good Microscope.—W. PITT, British Se hool , 
Ock-street, Abingdon, Borks. 
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NIBLETTS NEW SCREW -CHASING 
„ APPARATUS.—II. ee | 
AVING in the first paper explained the 
principles of this novel and cleyer def 

vice, Iwill now enter more fully into details 
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ment, the more satisfactory are the results. 


Personally I hated that part because I could 
not write a clear description of it, and I 
rejoice that it is now relegated to limbo. As 
now -constructed nothing can be simpler, 
and it is but due to the maker to testify to 
the excellence of his work, which looks as 
if it must be very difficult to fit with exact- 
ness. The only fixture properly so called is 
the cast-iron boss which is bored to fit the 
special mandrel to which it is to be applied. 
On this fits an .e¢centric ring, which is 
attached by two small screws. Upon this 
comes an eccentric hoop of brass or gunmetal, 
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In its improved form it 


is much simplified by the removal, of a rather | 


complicated piece, of which, in default of ‘4 
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| on the outside of which are cut cogs to gear 


fi 


‘with, similar ones cut inside the grooved 
collar, which is the next piece to fit on, and 


satisfactory explanation of itsaetion, could | whichvwill be understood from the drawing. 


only write “it must. be seen to be under- 
stood g at tie same-time, I still have it on 
my own lathe, and it acts perfectly. Never- 
theless, we all know, or ought to kaor: that 
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I may explain it as a box with two or three 
grooves of, square section cut outside it and 
cogs on the inside, the mandrel passing 


| : through a hole in-the~bottom of-it:-. - =~ 1 ““Nrbletiepatent“asanir 
the fewer the parts and simpler the arrange- |. 
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his grooved collar does not fit the eccen- | again in the smaller dra 
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tric hoop ; but the latter oscillates inside it, 
and when the apparatus is in use the collar is 
fixed by the sliding forward of the rest-bar 
into a hole made to receive it. The eccentric 
wheel then, as it oscillates, comes into con- 
tact with this circle of fixed cogs, and is 
itself compelled to revolve slowly upon the 
boss. The eccentric hoop cogs are made 
wide enough to project beyond the grooved 
collar, the teeth of which therefore only 
occupy about half of its own, leaving the 
rest to engage those which are cut inside the 
outer case, which carries the swash-plate. 


This case has inside grooves fitting those of 


FId. 5. 
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the grooved- collar, upon which it turns 
smoothly without shake, the eccentriq hoop 
picking up, as it Were, a cog at each oscilla- 
tion. The outer case is made in two Halves, 
united by a couple of screws, and can be 
readily opened for cleaning if necessary. 

In the full-sized drawing the part marked 
rr steering, seen 
wing on the left, with 
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the black barrel-shaped figure upon its face. 
The pins on which it turns are those seen at 
opposite points. The black line indicates 
the back face, and is a raised ridge of the 
ferm shown, which is filed to just that curve 
which will impart isochronous motion to the 
roller arm and bar described in my first paper. 
Referring again to the full-sized drawing, 
‘which is a view of the apparatus as seen from 
above, the pointer and scale of screw-threads 
will be recognised, marking the angle at which 
the disc is placed. The square-headed screw 
clamps it in position. A key and wrench to 
fit the nut of the rest-bar clamp is sold with 
the apparatus. The mode of fixing given 
here is that adapted for lathes with one 
conical collar and a back centre ; but there 
is no pattern of headstock to which it 
is inapplicable. My own Britannia Co.’s 
lathe, with double cones, has it as shown 
here; but Mr. Niblett prefers to reverse 
the pulley, and thus allow part of it 
to be placed inside it. In other cases 
it is not placed on the mandrel at all, 
but on a bracket behind, and is driven by a 
pin or catch-plate on the mandrel. Itis not 
necessary, however, for me to particularise all 
the methods of fitting, which may be safely 
left to the maker to decide, my object being 
merely to give such an outline of the inven; 
tion as may suffice to explain its action as a 
screw-cutting device. Since writing the 
first paper I have been carefully repeating 
experiments long since made as to its use- 
fulness and capabilities, and there is one 
point in its favour I ought by no means to 
pass by—viz., the facility which it offers for 
cutting an inside or outside screw which is 
limited in length like that inside a box-cover 
or outside the tenon of a box. When the 
tool is once set to cut to the required depth, 
the motion will absolutely cease at that point 
which cannot be overrun, as, after a short 
interval, during which the tool is just eased 
out of contact, the motion will be reversed, 
carrying the tool back again; it will then 
again stand still, after which it will advance 
in the old cut, and to precisely the same 
distance. Not the slightest attention need 
be paid to the dise and the roller arm, and all 
that is needed is to place the tool each time 
so that it will cut to the right depth, and for 
this I would again remark, as a special feature 
of the apparatus, that the total cessation of 
action after each traverse gives ample time 
for the most accurate adjustment. It will 
be a great mistake if this invention does not 
meet with support. The facility which it offers 
for copying any screw is very great. I have 
tried it myself by moving the pointer to 
a point between two of the marked divi- 


sions, as I happen to have two hand-chasers 
for a zin. bolt, which, though nominally 
alike, are not so in reality, and Ican readily 
match either. This would be impossible 
with a traversing mandrel. I have not a 
V-tool for soft wood screw-catting ; but 
such a tool could be very easily used, and 
should work quite as well as an ordinary 
chaser. 

Mr. Niblett states that, as soon as the lead 
is obtained, the screw is to be finished by 
hand. This is under-rating the powers of 
the apparatus. I find it perfectly easy to 
continue the cut to the entire depth, and I 
have used a hand-chaser after getting a true 
lead, and then laid it down and taken a finish- 
ing cut with this apparatus, as the most deli- 
cate shaving may be removed, the motion of 
the lathe being also continuous, which is 
again an advantage overa traversing man- 
drel. But, of course, its great advantage 
in this respect, lies in the fact that it can be 
fitted to any of the plain lathes that are in 
general use. I have experimented success- 
fully also on a double thread, fixing the 


pointer for six, and using a tool to cut twelve. 


to the inch. 

I must now leave the invention to its fate, 
and for further information refer readers to 
the patentee, Mr. Niblett, of Kingsdown, 
Bristol. A good deal of money has been 
expended in devising machinery for its 
manufacture, and if this novel contrivance 
meets with the attention it deserves, the 
productive powers of that same machinery 
will be put to a pretty severe test. 

O. J. L. 


THE REPORT ON THE WORKING OF 
THE NEW PATENTS ACT. 


S mentioned last week, the report of the 
Board of Trade Committee appointed to 
inquire into the working of the new Patents 
Act has been published, and now that it has 
been examined, it is seen that it will not satisfy 
anybody. The Committee make certain sug- 
gestions, and recommend, if they are carried 
out, that another committee should be ap- 
pointed to make a further inquiry. As briefly 
stated last week, the Committee recommend 
that the system of examination of specifica- 
tions, in order that applicants might be in- 
formed if anything similar had been received, 
but not published, should be dropped, as it has 
not worked satisfactorily, and involves the ex- 
penditure of several thousands of pounds yearly 
in paying examiners who would be more 
profitably employed in bringing up the abridge- 
ments to date, and in doing other work which 
has fallen into arrear at the office. 
sight it would seem that an applicant should be 
informed if a previous specification embodying 


At first 


the same invention has been deposited within 
what may be termed the “close time,” or the 
interval between receipt and publication, 
because he has no means of knowing whethera 
similar specification to his own has not been 
deposited within, say, the previous twelve 
months, and may, therefore, be wasting 
his time and money on an invention for 


which a patent will, in ordinary course, 


be granted to the first applicant. In practice, 
it has been found impossible to derive suffi- 
cient information from the provisional specifi- 
cations to carry out the intention of the framers 
of the Act, or rather of the special clauses 
referred to; for notices of interference have 
been forwarded to subsequent applicants, when 
eventually the inventions, though similar 
enough in the preliminary descriptions, turned 
out to be very different, and, on the other side, 
the office has sometimes failed to detèct, or has 
omitted to give notice, that a subsequent appli- 
cation: was identical with one already received. 
If the scheme of giving notice could be eff- 
ciently carried out, it would be of advantage 
to intending patentees; but, after hearing 
evidence, the committee consider that it has 
worked rather mischievously than otherwise, 
and they consequently recommend that the 
practice should be dropped. As a substitnte, 
however, they suggest that if the subsequent 


‘applicant should find that he has been fore- 


stalled by a prior applicant, any fees paid to 
the office should be returned on notice being 
given of the abandonment of the application, 
say, within two months of the grant of the 
patent. Possibly that may be the best ar- 
rangement from the point of view of the com- 
mittee ; but it is easy to conceive that it would 
be better to insist upon the provisional specifi- 
cation disclosing the nature of the invention 
in such a manner that an experienced examiner 
could: determine whether or not it did in- 
terfere with a prior application. It, is, 
however, a difficult matter to decide, and 
it is obvious that the mere permission to give 
any warning or information frem the office 
may open the door for underhand proceedings. 
With reference to the examination of the 
specification for form and completeness, in 
which cases, when objection is made, applicants ~ 
are allowed to amend, abuses have undoubtedly 
been perpetrated, and the committee consider 
that unless the amendment is made within one 


month the patent should be granted only from 


the time when the application is made con- 
formable to the rules,and not from the time 
of the original application. On reflection, it 
will be seen that those defects would be 
obviated if the provisional specification were 
more complete, or the applicant were com- 
polled to state at once exactly what he claimed, 
for, as matters are, provisional specifications 
are sent in in the vaguest terms, and then when 
they are returned for amendment the appli- 
cant can embody in his final specification any 
information which he may have been able to 
glean from published specifications of a later 
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date than his own application. Evidence that 
such practices have been pursued has been 
forthcoming, and the committee accordingly 
say that the “complaints are to some extent 
well founded, and that, at all events, there is 
a risk from an indefinite time being allowed 
for amendments.” Writing soon after the Act 
was passed (p. 590, Vol. XXXVII.), we said :— 
“We are inclined to believe that the examina- 
tion will in practice be a farce, and that the 
rend result of the clause in the new 
Act will be to provide fairly comfort- 
able situations for ‘examiners,’ who will per- 
form their duties in the most perfunctory 
manner possible.” On p. 73, referring to the 
then proposal to disclose the specification before 
granting the patent, in order that opponents 
might be able to see what they had to oppose, 
we wrote: “It will never do to expose an inven- 
tion, and then invite those who may be inter- 
ested to attack it ; for they may discover their 
reasons in the facts stated in the specification, 
and obviously no invention would be worth 
anything if it were exposed before patenting to 
those interested in oppesing it, especially as the 
question of patent or no patent will depend on 
the decision of the law officer. It would be 
wiser to leave this part of the subject as it is at 
present.” The committee have discovered that 
the publication of specifications before the 
patent is granted is a disadvantage, and has 
opened the door to abuse; but instead of boldly 
going back to the old system they recommend a 
diminution of the time during which a specifi- 
cation may be amended. The system of exami- 
nation has, in fact, failed at all points, for it 
has induced a number of inventors to draw up 
their own specifications, and the consequence 
is that many patents have been granted on 
specifications which would be utterly value- 
less in a court of law—the office not having 
insisted that the claims should be properly 
formulated.. Thus, to take an instance, the 
inventor of an improved flying machine, the 
patent for which was sealed only at the 
beginning of the present year, claims :— 1. 
That this machine can be used to carry mes- 
sages in a quicker manner than any other in- 
vented until now known. 2. That I am the 
-only and sole inventor.” It might be per- 
tinently urged that in this case it does not 
much matter what form the “claim” takes; 
but it is an instance of the character of the 
examination carried on by the office, and of 
the blunders committed by many who make 
out their own specifications instead of employ- 
ing experts. We have no doubt that many 
inexperienced applicants, relying upon the 
statement that specifications are examined by 
the office, have sent in specifications which are 
utterly worthless, and the committee would 
perhaps have acted wisely if they had. boldly 
advised the abolition of examination altogether 
—seeing that in the one case where it might 
be useful to applicants they confess it cannot 
be carried out; while on the other points the 
office has at times interfered vexatiously, and 
at others allowed the vaguest provisionals to 
pass and be followed by very comprehensive 
complete specifications. It is no part of the 
business of the office to dictate to an 
applicant what he shall claim; but it is its 
imperative duty to see that a complete 
specification does not go further than 
the invention shadowed forth in the 
provisional, The officials know very well that 
a considerable number of the specifications 
which they have to pass could not be main- 
‘tained in a court of law; but the majority of 
these specifications are sent in by inexperienced 
persons who have some idea that if they are 
accepted by the office they must therefore be 
all right. Applications for patents and specifi- 
cations describing inventions must be made in 
certain form and manner, and the examination 
which the office should be called upon to perform 
is to see that these forms areadhered to ; if any 
amendment is required it should be made at 
once, or the patent should date from the time 
of the amendment. The report of the com- 
mittee deals with some minor matters—notably 
the suggestion that a “roll” of patent agents 
should be formed, but the evidence which ac- 
companies it, and the recommendations of the 
commissioners, show conclusively that the 
Act, which is little more than three years old, 
and has already been amended in some details, 
requires further amendment—this time of a 
radical character 


„What we prognosticated on 


Aug. 31, 1883, has been abundantly borne out, 
for we then wrote, while inventors have cause 
to be thankful for the reform, we think they will 
speedily discover that in some respects the new 
Act is not by any means an improvement.“ 
They did discover its defects, the committee was 
appointed, and the results are the recommenda- 
tions above mentioned. What will follow re- 
mains to be seen. 


SIMPLE EXERCISES IN TECHNICAL 
ANALYSIS.—XX. | 
-BY AN ANALYTICAL CHEMIST. 
Neat’s-Foot Oil. 
(276.) 48 presence of fat is objectionable 
in oils intended for use as lubri- 
cants ; although it is not unusual to meet with 


oils which consist almost entirely of solid fat 
at ordinary temperatures. 


(277.) Sp. Gr.—Usually stated to be 914 
to 916. The lower limit is seldom reached, 
however, in commercial samples; and ‘915 to 
917 appear to be the more usual gravities, as 
shown by the following table :— i 


Sp. gr. 914 1 per cent. 
‘915 19 „ „ 
916 27 „ „ 
917 15 „ „ 
918 1 


919 8 * as 

920 and upwards. 19, „ „ (Adulterated 
or entirely solid at ordi- 
nary temperatures.) 


(278.) Rise of Iemp.— This varies consider- 
ably, as might be expected ; but 75° Fahr. to 
80° Fahr. may be taken as a fair average rise. 


(279.) Cooling.—Much fat should not begin 
to deposit above 30° Fahr. ; but as before stated, 
it frequently does at ordinary temperatures. 
If the oil is not required for lubricating pur- 
poses, it should not be condemned because of 
the presence of fat at temperatures even some- 
what below the ordinary, because there is no 
good reason for supposing that a mixture of oil 
and fat is not as suitable for leather-dressing 
asa clear oil would be. In judging, therefore, 
of fitness or otherwise, the intended use should 
be always kept in view, and also the price of 
the oil. 

(280.) Drying Properties.—Neat’s-foot is a 
non-drying oil, and gives in the Elaidin test a 
yellowish white solid. 7 l 

(281.) Neat’s-foot oil is of a pale yellow 
colour, fatty odour and taste. 

(282.) Colour Test.—With sulphuric acid, a 
brownish, orange, or faint chocolate clot is 
produced. ` 

(283.) Acidity.—The free acidity in neat's- 
foot oils is often considerable, and, of course, 
always objectionable when the oil is required 
for lubricating purposes. It may vary from 
mere traces to 96 per cent. calculated as acetic 
acid. The effect upon copper should also be 
determined in oils intended for lubrication. 
(See Art. 246.) 

Lard Oil. 

(284.) This oil has a sp. gr. of 917, gives a 
rise of temperature of 108° Fahr., and begins 
to deposit solid fat a little below the freezing 
point. It usually contains about ‘15 per cent. 
of free acid (calculated as acetic), and under 
the action of hyponitrous acid is readily con- 
verted into solid elaidin. It is not examined 
frequently, and the above are the results of a 
limited experience, i 


Sperm Oil. 

(285.) Sp. Gr.— Although the sp. gr. is 
usually given 875 in the textbooks, the 
following is the result of the writer's ex- 
perience :— 


Sp. gr. 876 ecsecee % eee 8°75 per cent, 
879 6 „ %% „ 260 %%% : 75 39 97 
. e 
881. . . 30 „ „ 
882 0e @ nese Bee 5 77 ” 
884 6ð2e» %% 6 %%%%„%% 6% 4°5 3 77 


So that 78 per cent. of the samples examined 


fell between the gravities of 880 and 882. 
These figures show either that the standard 
gravity or the quality of commercial samples 
is too low. 

(286.) The rise of temperature varies from 
70° to 79° Fahr. Genuine oils are fluid when 


cooled to 48°, and do not begin to deposit fat 
until 45° Fahr. is reached. 

They slowly form a solid elaidin with hy- 
ponitrous acid, and a yellowish brown clot 
(free from purple tinges) with sulphuric. The 
free acid varies from 04 to 08 per cent., and 
the action on metals is therefore scarcely per- 
ceptible. Its viscosity is low, its tendency to 
develop acid is slight ; but its high solidifying 
point reduces its value as a lubricant. 


' Ood Oils. (Pale and dark brown.) 


(287.) Sp. Gr.—The following are the re- 
sults obtained :— : 
Below 9222: . . 7 percent. 
922 to 924 40 „ „ 
7 ↄ ↄ˙ 1 
926 to 928 . „„ 
929 and above 11 


All these oils were intended for leather- 
dressing purposes, and are in no way com- 
parable with the cod-liver oil for medicinal 


use. 

(288.) The rise of temperature in a large 
proportion of the samples was between 140-150 
Fahr., and in another large proportion between 
160-170 Fahr. In cold-drawn oils fat does not 
begin to deposit above 20° Fahr. The colour 
with sulphuric is some shade of brown—some- 


times reddish, sometimes chocolate, and not 


infrequently with a violet tinge. The free 


.| acidity varied from 0°16 to 1°16, and oils with 


the higher acidity do not appear to have any 
very injurious effect upon leather. 


Seal Oil. 


(289.) The sp. gr. varied between ‘925 and 
927; the free acidity between 0°08 and 0°4; 
concentrated nitric acid gave a reddish pink 
colouration ; and concentrated sulphuric a 
faint violet tinge rapidly changing to brown. 


Whale Oil. 


(290.) Sp. gr. varied between 925 and 933: 
the rise of temperature with. sulphuric was 
about 161° Fahr. ; the colour with sulphurio, 
reddish brown gradually deepening to dark 
chocolate ; the free acidity about 0'4. 


(Zo be continued.) 


ELECTRICAL INSTRUMENT-MAKING 
| FOR AMATEURS.—XIII.* 
By S. R. BOTTONE. | 
Ammeters. 0 


§ 49. j instruments are intended to 

| measure the amount of current in 
ampéres passing through any given circuit. 
One ampère of current, passing through a solu- 
tion of sulphate of copper, is capable of de- 
positing 17°35gr. of copper per hour. 

To make such an instrument, suitable for the 
general purposes of the amateur, and capable 
of reading from 1 up to 5 or 6 ampères, the 
following mode of procedure may be adopted : 

§ 50. Procure a square piece of deal 


Ain. x 4in. * in., smoothly planed up; also a 


glass-capped circular cardboard box, 3in. dia- 
meter by ljin. deep, inside measure. (Such 
boxes are sold by mineralogists, &c., for 
preserving specimens.) Push the cardboard 
bottom out of the box. This bottom may be 
used as the “dial’’ whereon to inscribe the 
degrees of current. Stain the wood black, or 
any desired colour, and varnish it. Now trim 
the edges of the bottom of the box into an 
exact circle, capable of entering easily into the 
box from which it was removed. Describe 
near its ciroumference three circlesin ink with 
a pair of compasses, Let these circles stand 
about zin. from one another. Desoribe also a 
small circle about a jin. diameter in the centre 
of the card, to serve as a guide for g central 
hole, which must be punched out with a jin. 
circular punch. ; 

§ 51. Now make a small glass pivot, as de- 
seribed at § § 5 and 6, about fin. long, and not 


more than jin. diameter at its base. When 


made, test it for freedom and ahsence of friction 
by poising it on the point of a very fine needle, 
the head of which is stuck in a bung. If it 
spins round quite freely without any hitch, 
well and good; if not, make others until you 
ee 
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get one perfectly freely suspended. This is 


most essential. 
Procure a strip of copper sheet, about hin. 


_ thick, 4in. long, and jin. wide., Punch three 
- fin. holes in it, one at each extremity, wherein 


to pass the binding screws, and one in the 
centre. Lay this strip on the little wooden 
square, across its centre, and screw it down to 
the square by means of two small binding 
screws; taking care that there is space left for 
the cardboard box to stand between them 
without touching either. Now stick a fine, 
bright, and sharp No. 8 needle, point upwards, 
into the centre of the square, just where you 


have punched the central hole in the copper 
‘strip. Care must be taken that this be perfectly 


perpendicular, and clear the glass top of the 
capped: box by about jin. when this latter is 
placed over it. 

§ 52. With a pair of round-nosed pliers, 
mike, from a short piece of No. 16 pianoforte 
wire (steel), a single coil to fit tightly round 
the base of the glass pivot, having a straight 
in. prolongation on either side of the central 
loop or coil, as shown at Fig. 3. This must be 


‘thoroughly magnetised by rubbing with a good 


horseshoe magnet, and then fastened with a 
drop of glue to the base of the pivot, extreme 


care being taken that no glue touches the rim 


of the pivot, otherwise it will not hang freely. 
The pivot must now be placed on the needle in 
the centre of the square and the punched 
circle, which is to serve as a dial, held over it, 
and lowered down over it until the point of 


the pivot protrudes about zin. above the central 


aperture, and the magnetised needle below 
clears the card also by about zin. The dial is 


to be fixed in this position by gluing three 


corks of the right height to the square, and then 
gluing the card on to them. Here again care 
must be taken that the pivot does not touch 
the card dial at any point, and also that the 
E wire needle below is clear of the 
al, | 
A small pointer in black paper, straw, or any 
other- very light rigid material, about 1łin. 
long, is to be lightly glued to the top of the 
pivot at right angles to the needle below. The 
glass-capped box may now be placed over all, 


and glued to the square by running a little]: 


thin glue round its bottom edge. When quite 
dry, the grading may be proceeded with. 

§ 53. To grade correctly, at least 10 quart 
Daniell cells will be needed. These must be 
freshly made up, and filled to about half their 


capacity. A decomposition cell (a stoneware 


basin or foot bath will do), capable of con- 
taining two squares of copper sheet, facing one 


another, at least Gin. x 6in., must next be pro- 


vided, and filled with a strong solution of 


copper sulphate slightly acidulated with. 
. sulphuric acid. 


The copper plate which it is proposed to 
attach to the negative pole of the battery (the 
zinc end) having been carefully weighed ina 
balance capable of turning to the 0 of a grain, 
and its exact weight noted, a Daniell cell, 
the ammeter, and the decomposition cell are 
arranged in series as shown at b, and allowed 
to Work for one hour exactly. At the end of 
that time the copper plate is withdrawn, 
washed (not rubbed), and dried. When dry, it 
is weighed, and the increase noted. If exactly 
17˙35gr, well and good; if not, alterations 
must be made until the deposit reaches exactly 
this amount, ne 

Should the deposit be Less, then approach the 
plates in the decomposition cells, and add more 
flaid to the battery cell, until the deposit 
reaches exactly the 17°35gr. per hour. If 
the batteries are less than quart cells, two may 
be needed to produce the desired result. Should 
the deposit be greater, remove the plates in the 
decomposition cell farther apart, in either 
case carefully noting the distance. Once 
the desired result attained, the greatest care 
must be taken to maintain all in statu quo, and 


the exact position of the two copper plates in 
the decomposition cell being marked, the tem- 
perature of room taken, the height of the fluids 
in the battery cell, or cells noted, &c. One 
pole of battery is now detached from the am- 
meter, and this latter moved round until the 
magnetic needle lies quite parallel with the 
copper strip, hence the pointer exactly at right 
angles to it. The spot at which the pointer 
stands is marked with O. The battery is again 
attached to thé ammeter, and the deflection, 
when the needle comes to rest, noted. This 
deflection corresponds to 1 ampère of current, 
and should be marked as such on the dial. To 
get the corresponding deflection on the other 
side, the poles of the battery must be reversed. 

All the other degrees may be got in precisely 
similar manner, multiples of 17°35gr. of copper 
being considered and counted as so many 
ampères, more cells being connected up, îi” 
parallel to obtain the desired weight of deposit 
per hour. : 


NEW MACHINE FOR ENGRAVING 


AND DIVIDING. 


HE machine illustrated in the annexed 
engraving has been produced for cutting 
designs, letters, and figures on metals, wood, 
ivory, glass, vulcanite, and other materials ; 
for straight dividing, and circular dividing on 
flat, bevelled, or cylindrical surfaces. As shown 
in the illustration, a copy of the design to be 
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cut is placed on the table supported at the right- 
hand end of the bed. The copy itself may be 
a line drawing on paper, or preferably a line 
engraving on hard wood, vulcanite, or metal. 
For simple lettering and figures, a standard 
hard brass copy is used, and is set up in grooves 
in the table. The style shown on the right is 
moved by hand along the lines of the copy, and 
by a simple system of levers (forming in effect 
a common pantograph) guides a vertical re- 


volving cutter in a similar path over the 
limiting angle of friction. In af take any. 


surface to be engraved. The cutter runs ata 
high speed, and may be of any form suited to 
produce the required effect. Forsimple letter- 
ing on finished work, where no burr is ad- 
missible, it takes the form of an ordinary flat 
double-edged drill, whioh makes a. olean, 
brilliant cut. Lettering to be filled with wax 
is best effected by a longer-pointed drill, 
leaving the sides of the cut steeper; and the 
bottom sufficiently rough to hold the wax. 
The cut, in fact, may be of any form—ciroular, 
bevelled, rectangular, or even dovetailed. 
Dividing is done with a very long-pointed 


drill, a square cutter, or a simple point, |- 


according to circumstances. The cutter may 
be revolved by the treadle motion shown (the 
gut band and guide pulleys being omitted for 
clearness), or it may be ‘driven by power, for 


. 


Which purpose a special countershaft is made. 
The work to be operated on is secured to the 
table shown in the middle of the bed; which 
can be raised: or moved in any direction, and 
firmly held where necessary. The swivel joint 
is. used for working on bevels. For circular 
dividing, the work is chucked centrally on the 
table, which can be revolved by a tangent 
screw. The number of teeth to the worm is 
suited to requirements, and when more than 
one number is necessary, special arrangements 
are adopted. A spring catch determines the 
proper amount of revolution of the screw. A 
quick withdrawal is provided for lifting the. 
revolving cutter when it is necessary to start 
working at fresh points, and the cutter is readily _ 
replaced at its original depth. The spindle 
runs in its own lubricator. The machine is 
specially adapted to cutting names, trade- 
marks, lettering, and figures on instruments, 
tools, dies, name-plates, &c., as it will operate 
on anything, from beech wood to cast steel. 
Asa dividing machine, it is suited to producing 
indicator dials for scientific instruments, gauges, 
and many other purposes, and all necessary 
lettering and figures may be cut at the same 
setting of the apparatus. We have seen 
specimens of the work done by this machine, 
which is made by Messrs. Taylor, Slate-street, 


Leicester, on view during the present month at 


the agent’s, Mr. Martin, Birkbeck Institution, 
Bream’s-buildings, Chancery-lane, E.C., and can 
recommend it to the attention of all who have 
quantitiesof engraving or lettering to do, as no 
special skill is required, while the work is 
accomplished rapidly and satisfactorily. 


THE THEORY OF MACHINES.—V. 
By FRANCIS CAMPIN, O.E. 
Grooved, Face, and Box-Oams. 


J“ movements where no heavy work is to be 
done, the friction is not a matter of great 
importance, except as it affects the wear of the 


- | machinery ; but where considerable power is 


being transmitted, the designer of cam and 
similar combinations should, as far as ciroum- 
stances permit, arrange for the most favourable 
angles of friction to coincide with the points 
of greatest pressure, as the resistance of frio- 
tion is proportional to the insistent force upon 
the surfaces of contact. Let the angle made 
by the lines ae, afat A, Fig. 19 represent any 


4 F 


point 5, and draw bd, meeting the straight 
line ae in the point d at right angles to af; 
then it has been shown (in Art. II.) that the 
ratio of bd to ba represents the co-efficient of 
friction ; hence the co-efficient being known, the 
limiting angle may be set out. Thus the o- 
efficient for lubricated surfaces being 0'1, mark 
off from b upon bd, be = 70 „then will the 
angle bao, be the limiting angle of friction 
for such surfaces of contact. N 

oe is called, mathematically, the tangent of 
the angle ea f, so the co-efficient of friction for 
any pair of surfaces being given, the limiting 
angle of friction may be obtained-from inspec- 
tion of any table of Natural Tungents (to be 
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found in books of mathematical tables); thus 
a PON corresponding to the co-efficient 0'1 
is 5°43’, 

In Fig. 19, B shows the face of a cam having 
a groove cut in it, described to different radii 
and intended for a roller to work in, by the 
movement of which a rod to which it is 
attached is moved to and fro in a straight line, 
its rectilineal direction being preserved by suit- 
able guides ; the rod is omitted in the illustra- 
tion in order to avoid confusion. a is the body 
of the cam, the letters cde show the groove in 
which works the roller z. This roller must be 
made to run freely in the groove, otherwise it 
will jam by pressing on both sides and being 
thus prevénted from revolving. bis the drivin 
shaft upon which the cam à is securely fixed. 
The motion of the roller z is rectilineal, recipro- 
cating upon the straight line zy which passes 
through ö, the centre of revolution of the cam. 
In this example it is assumed thatthe working 
rod actuated by the roller æ is required to beat 
rest during one quarter of a revolution; there- 
fore from the centre b describe the quadrant 
fwg and draw the radii bf, bg. In order to 
have the junction of the ares at a common tan~ 
gent the centres of the next arcs must be 
points in the radii bf and 5g. 

_ Let J, = the distance through which the bar 
is required to pass while working, and f òf” the 
angular distance through which the cam is to 
revolve in moving the bar through a space 
equal to ff’. From the centre b, with the radius 
bf’, describe the arc f’? meeting bf” in l; in 
like manner further to remove the rod from 
the work to give such clearance as may be re- 
quired, take a point w in the line w y, and draw 
radial lines through o and the corresponding 
point o’ on the opposite side of the centre line 
w y, the point o being so determined that, 
taken as a centre, an arc struck from f will 
pass through the point J, and terminate at the 
point & in the radial line drawn from w, and, 
in like manner, on the other side draw the 
arc gh. Then join these last-described arcs 
by the arc % & described about the centre w. 
Then, while the cam is revolving through 
twice the angle Zy, the rod will be carried 
clear of the work, which may be moved ready 
for the succeeding operation. á 

The variations of the angle of friotion at 
various points may now be briefly examined. 
The pressure will sometimes be on the internal 
and sometimes on the external side of the 
groove ; but as the two sides are concentric, this 
3 make no difference to the angle of fric- 

on. 

Whilst the quadrant ç is passing the roller 
2, the latter is motionless, and there is, there- 
fore, no theoretical friction; any that may 
occur practically being due to the accident Qf 
the roller being in contact with one or other 
side of the groove; during the remainder 
of the revolution of the cam the rod will be 
in motion, and friction must ensue, except 
for an infinitely short period, when the roller 
is in contact with the groove at the point y. 

From the point y the friction must then in- 
crease until some intermediate point is reached 
as a maximum, whence it will again diminish to 
zero at the point f. 

For any point in either of the arcs the 
direction of motion of the surfaces of contact 
will be tangential to the arc at that point, 
and therefore at right angles to the radius 
drawn thereto. The direction of the force at 
such point will be at rightangles to a straight 
line drawn thereto from the centre b, about 
which the driving moment acts: of course the 
forces will be symmetrical on both sides of the 
centre line w y. 

It will be found that the point * will be that 
where the angle of friction is least, and, there- 
fore, approaches most nearly to the limiting 
angle of friction. 

Through the point , and at right angles to 
the radius w 9, draw the straight line u; join 
bk, and through I, and at right angles to b k, 
draw the straight line rw; then wk will be 
the direction of motion, and ru will be the 
direction of the force, and gk is at right 
angles to uk; therefore, g kr is the angle of 
friction. 

Take now two points, one on each side of &, 
as at ¿ and I, and draw the radii b¿ and ws 
and ò? and om, corresponding respectively to 
the two points i and Z. 

Through ¿ draw vi at right angles to ws 
and ¢iat right angles to 57; these will then 


be respectively the lines of motion and of force 


for the point ¿and fs will be the angle of 


friction, which is evidently greater than the 
angle q kr. 

Again through the point 7 draw p/ at right 
angles too m andu at right angles to 5“, then 
will these straight lines respectively be the 
directions of motion and of pressure for the 
point I, and m Zu will be the angle of friction, 
which is also greater than the angle g kr. 

A transparent protractor made of thin horn 
is very convenient for the examination of these 
angles. 

In this cam, then, we have the point * of 
greatest prejudicial resistance clear of the aro 
fl of maximum work, for from / to y the only 


resistance to be overcome is the general friction 


of the machine itself. 
An inspection of the diagram will show that 
when a radius drawn from the centre of driving 
shaft f coincides with the constructive radius 
of the groove, there is no pressure on the roller, 
and therefore no friction, as occurs from bf to 
bg,and again at y where dy coincides with wy; 
and as the angle between these radii increases, 
so will the friction increase, and wice versd. 
Thus, in respect to the arc x &, as the radius 
drawn from b corresponding with by to start 
with revolves towards *, it is continually 
making a larger angle with by until it reaches 
k, and culminates at the end of the arc Èk, 


after which it must be considered in regard to 
the arc Af: The radii at the commencement % 


of the arc kf, make the maximum angle, 
which then diminishes as the radii revolve 
upon their centres towards , on reaching which 
point they coincide and friction disappears. 

In Fig. 20 is shown a different type of cam, 


one also which admits of infinite variety. The 


cam a, which is carried on the driving-shaft 
b b, is a cylinder upon the periphery of which 
is cuta groove c c, to receive a roller d on the 


arm de J, e being the fulcrum or dead-centre, 
and f the working end. This groove must, of 
course, return into itself if the cam is intended 
to make a complete revolution. 

In setting out a cam of this type, it is most 
convenient to work upon a development of the 
surface of the cylinder a. 

g'h k i shows a development of the surface of 


the cylinder a. It is rectangular in form, having 


g hand ik equal to the length of the cylinder, 
and gi and 4k equal to the circumference, 
This development may be divided into a con- 
venient number of parts, and the groove set 
out as shown, its deviation between the points 
Il being arranged to give the required lateral 
motion to the roller at d. Applying this de- 
velopment to the cylinder, the course of the 
groove can be transferred to it, and this will 
be found simpler and easier than setting it out 
on the cylinder itself. 

The questions concerning friction are dealt 
with in the same manner as that adopted for 
the cams grooved on the face. : 

We are not confined to one or two movements 
only, for one cam during one revolution; for, 
by making more deviations than one, more 
movements per revolution may be obtained, 
and they may be of different characters and 
duration ; but the principles upon which the 


contours are set out, having been explained at 


length, it would be but waste of time and space 
to multiply examples. 

There is another form of cam to which we 
have not yet alluded, known as the face cam 


against the guides. 


(it is shown in Fig. 21). A is a side and Ba 
front elevation; æa is the diso or body of the 
cam on the face of which is a camber c ;_6 is 


the driving shaft. Ifa roller d be resting on 
the face of the cam close to its periphery, it is 
evident that at every revolution it will be lifted 
by the projection ¢ as it passes under it. This 
combination is, however, quite unfit for use 
where any considerable pressure has to be. 
exerted, as its direction being parallel to, but 
not in line with, the driving shaft, it will cause a 
very injurious cross strain upon both cam, shaft, 
and bearings. l . 

Rocking-cams and cam- pieces for various 
purposes are designed on precisely the same 
principles as those adopted in setting out re- 
volving cams, and cam- pieces are sometimes 
fixed on bars moving rectilinearly, and here 
again the principle of action is the same; but 
vertical ordinates take the place of the radial 
lines upon which the cam surfaces are marked 
out. 

It is very important, in arranging cam work, 
to be sure that the bar or roller is kept uni- 
formly in contact with the driving edge or 
surface (except in the case of drop-bars, which 
are released by a catch), in order to prevent 
chattering or vibration ; and where the contact 
is maintained by gravity, the velocity must not 
be sufficient to throw the weighted bar above 
or off the cam, for should that occur destruc- 
tive concussions must ensue. . 

Where the amount of traverse is not large, 
springs are certainly to be preferred to weights 
for maintaining the contact; butif they have 
to be much extendéd, a great increase of fric- 
tion is entailed, and therewith corresponding 
increase of wear. 

The whole difficulty is avoided by the use of 
grooved cams, by which the roller is held by 
the sides of the groove, and, so far as principle 
is concerned, these are really duplications of 
edge and face oams. Thus, Fig. 19 shows an 
edge cam, of which Ai fg is the edge against 
which the roller is kept by the surrounding 
fillet ; and Fig. 20 shows similarly a double- 
face cam, or a pair of face-cams with the roller 
between them. 

In some cases the cam appears in the form of 
an eccentric, being used as driver for work too 
heavy to be conveniently executed through a 
crank, and then it is usually surrounded by a 
frame or box allowing of lateral movement, 
but following the vertical motion of the eccen- 
tric, this class may properly be termed the box- 
cam, . 

The combination (shown in Fig. 22) is very 
much used for punching and shearing machines, 
being frequently fitted with a punch below and 
a shearing edge above, these being respectively 
secured in sockets shown dotted at i and . 
the figure, A shows the eccentric with the front 
cover of its box removed; a is the eccentric of 
which the geometric centre is at o bis the centre 
of the driving-shaft, upon which the eccentric a 


is firmly keyed. The eccentric revolves easily 


within a box, dd, sufficiently wide to allow of 


its free lateral motion, but touching its peri- 
phery at the top and bottom. The line of action 
of the punch, &c., is the straight line ef, and 


the movements of the box are kept parallel to. 
that line by strong guides gg and gh, in the 
grooves of which work the sides of the box, as 


indicated by the dotted lines; n, m, m, m, are 
strengthening ribs running from the tool- 


sockets to the backs of thesliding pieces working 

At B is shown a diagram of the different posi- 
tions of the eccentric passed through in one- 
half revolution, from the highest to the lowest 


position. 


b is the centre of the driving-shaft, and n o p 
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the semi-periphery of the eccentric in its 
lowest position, 7,1, 2, 3, 4,5s show the path 
of the geometric centre of the eccentric during 
half a revolution. The top. and bottom of the 
box d d are assumed to be made at right angles 
to eforto np in the diagram B. The semi- 
circle 1 3 s is divided into six equal parts cor- 
responding to six positions of- the eccentric, 
1, 2, &c., and the lowest points which will 
necessarily be also the points of contact of the 
eccentric with the bottom of the box dd are 
indicated by the figures 1’, 2’, 3’, 4’, 5’, and 
through these ‘points the vertical force will 
be communicated to the box dd. These points 
are found by drawing the lines 1, I“, 2, 2“, &c., 
from the geometric centres of the eccentric in 
each position parallel to n p until they meet 
the arcs corresponding to the lower parts of the 
periphery of the eccentric for the same posi- 
tions. 

The distances, then, at which the driving 
force acts upon the bottom of the box dd, 
with regard to the centre b, will be repre- 


sented by the lines I, 1, 2, 2, &c., drawn at 
right angles to the lines 1 1’ 2 2, &c., therefore 
dividing the moment of driving force, which is 
taken as uniform for the half-revolution, by 
these distances the pressure upon the eccentric 
box for each point is found. 

Let the mean moment of driving force equal 
7,000ft.-lb. The radius of the semicircle r 3 s 
is 2in., the whole stroke or travel of the punch 
being, therefore, 4in. The distances are 1, 1, 
and 5,5 = lin. 2,2, and 4,4 = 1°733in. 3% 
= 2in. ; or 0˙83ft.; 0°144ft., and 0'166. The 
vertical pressures will, therefore, be respect- 
ively 2000. = ga ooo. ; 29° 43,61 1Ib.; 
0°088 ? 0144 j * 
7,000 = 42,000lb. 
0°166 

From these numbers, it will be seen how 
rapidly the pressure is increased towards the 
end of the strokes, which is a great advantage, 
as it is towards the end of the stroke that 
the work is done. 

Theoretically, the pressure would become 
infinite at the end of the stroke: hence the 
work should be finished a short space before 
that point is reached, as, in case of some 
unusual obstruction occurring, the machine, if 
at that point, would, instead of being stopped 
by it, destroy itself, provided the resistance 
were sufficiently solid. 


and 


PORTABLE PHOTOGRAPHIC 
APPARATUS. 


1 recent inventions in portable 
photographic apparatus, we note the 
improved pocket cameras, which form part of 
a patent (2876, 1886) granted to Mr. W. H. 
Payne-Gallwey, of Chelsea. The camera con- 
sists of the usual lens and box with a “ shutter,” 
by which an instantaneous or prolonged ex- 


| æ 
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posure of the sensitive plate may be readily 
effected, with which is combined a duplicate 
camera and field plate, adjacent to the photo- 
graphic camera, by which a duplicate field may 
be rendered visible to the eye of the operator 
in use, similar to that which is thrown upon 
the sensitive plate of the photographic camera. 
Both lenses are simultareously focussed by 
means of an ordinary tangent pinion and rack. 
This arrangement serves the double purpose of 
easy adjustment to any required focus, whilst 
at the same time, by the withdrawal of the 
lens-piece, the external dimensions of the 
camera are much reduced. A spring shutter is 
fitted to the mouth of the lenses, so that when 
withdrawn the shutter closes over them and 
protects them from dirt. The eyepiece of the 
field-finding camera is telescopic, and flies out 
to its proper position when a detaining dedent 
is released. Within the photographic camera 
box is placed the “shutter,” which is in the 
form of two hinged doors supported on parallel 
axes on one of each of their respective edges, 
and placed at right angles to one another, so 
that when one of the shutters—say that in a 
vertical plage — is rotated on its axis, and thus 
exposes the plate behind it, the other shutter 
—say that in the horizontal plane above the 
vertical shutter—is actuated by a spring, so as 
to fall rapidly, and immediately thereafter 
close the aperture. To the axis at the lowest 
edge of the vertical shutter is fitted a milled 
thumb nut, brought outside the box, and fitted 
around its axis with a spiral spring, which 
serves to bring the shutter always toits normal 
closed position in a vertical plane. The axis 
of the upper horizontal plate is also provided 
with a spiral spring, tending to make it close 
into a downward vertical position. A quadrant 
is affixed to this axis, bearing with its corner 
upon a grooved cam upon the axis of the other 


‘shutter. When the camera is set for operation, | & 


the lower shutter stands in a vertical plane, 
closing the aperture. The upper shutter is 
then set by hand against the reaction of the 
spiral spring, so that it stands horizontally, 
with the quadrant on the axis of the upper 
shutter pressing against the cam on the lower 
axis. Upon rotation of the lower axis, either 
by hand or automatically, the sensitive plate 
is exposed until the cam allows the upper 
shutter to fall by the reaction of the spiral 
spring, when the aperture is at once closed. 
It may be noted that this combined shutter 
cannot be left open by accident and thus spoil 
a plate. For the storage and supply of the 
sensitised plates, the patentee attaches to the 
side of the camera a cylindrical drum. This 
drum is provided with a series of grooves round 
the interior of the outer wall of the box, and 
around the interior boss, through which a stud 
fixed to the camera passes, by which the box is 
attached in place upon the camera. The grooves 
are so arranged relatively to one another that 
the sensitised plates are arranged partially 
tangentially to the inner boss, and a consider- 
able number of plates is thus accommodated in 
the box. The box is also provided with a series 
of indents in an external flange corresponding 
in number to that of the sensitised plates, with 
an additional serration corresponding to one 
blank space left solid between the boss and 
periphery in the body of the drum. Thecover 
of the drum towards the camera is fixed rela- 
tively to the camera (the drum being free to 
revolve upon its central axis), and is provided 
with a slot corresponding in size to the edge 
and in angle to the position of the sensitised 
plates in the drum. This plate or cover is also 
provided with a spring catch engaging in the 
serrated flange on the body of the drum, in 
order that the position of the drum, when 
rotated, may always be exactly determined, so 
that the divisions in the drum are exactly 
opposite to the slot in the fixed plate. The 
slot in this slotted plate or cover is caused, 
when fitted to the camera, to correspond exactly 
to p slot in the side of the camera box, such 
slot being normally covered by a slotted sliding 
plate, which may be withdrawn or moved soas 
to cause all the slots to coincide, by means of a 
Spring handle outside the camera box. When 
it is desired to supply the sensitised plate to 
the camera, the sliding plate is withdrawn or 
moved, so that the slot in the sliding plate 
coincides with the slots in the drum and the 
camera, and a sensitised plate can then be 
delivered by gravity into the camera. When 
the photograph has been taken, the plate can 


be returned by tilting the negative plate into 
its own compartment in the drum. The drum 
is then rotated through an arc corresponding 
to a division, so that the next sensitised plate 
coincides with the positfon of the slots ready 
for the next photograph. The serrations on the 
external flange of the drum, corresponding to 
the sensitised plates, are all numbered, and one 
serration bears the words “drum shut,” indi- 
cating that position in which the slot of the 
rotating cover is opposite to the blank partition 
in the drum. A catch and pointer are pro- 
vided, affixed to the camera, to’ indicate the 
successive numbers. This catch prevents the 
drum from being removed from the camera 
until the said pointer is engaged in that serra- 
tion corresponding to the words “drum shut,” 
in which position the drum cannot be turned 
any further (which avoids danger of double 
exposure of any plate). and may be removed, 
entire and closed, from the body of the camera, 
by the release ofa nut. A duplicate drum may 
then be attached with a fresh supply, or the 
plates may be removed in a suitable manner, 
and a fresh supply of sensitised plates be in- 
troduced. It will thus be seen that as the 
drum can only be removed from the camera in 
the one position, namely, when the delivery 
slot is opposite and closed by the blank metallic 
partition in the box, absolute security 1s 
afforded against the admission of light to the 
sensitised plates. 


THE LANTERN MICROSCOPE.“ 


8 eight or ten years since I felt dissatisfied 
with the results which I was then able to 
obtain with the ordinary lantern arrangements for 
projecting microscopic objects upon the screen 
and began to make experiments with the aim o 
etting more successful illumination. The amount 
of light transmitted through the bi-lens lantern 
condenser being in the inverse ratio of the square 
of the distance between it and the luminant, I 
tried to shorten the space by the well-known device, 
first introduced by the Rev. W. T. Kingsley about 
1855, of adding a third lens to the other two, and 
thus shortening the compound focus. But this I 
soon found was, without further addition, of no 
use whatever, as the cone of rays at its apex was 
so large, or the light passed through it at so great 
an angle, that it was impossible to transmit it 

through both the object and objective. Thus the 
beam of light, however strong it might be at the 

focus of the condenser, did not reach the screen, 
and therefore served no purpose exoept that of 
boiling the object in the balsam used in mounting 
it. I next placed another lens in the cone of rays 
a little beyond the focus, and hoped by this means 
to so lessen its diameter as to make it capable of 
transmission. This was a sort ofsubstage arrange- 
ment, and was found to be a great improvement 
ewhen the lens was of the right focus for the ob- 
jective, and was situated at the right distance 

from both it and the object. To be able to thus 
place it at the right distance from both, meant 
having a sub-stage lens for all objectives differing 
widely in power, the focus of each being such as 

the power and construction of the others might 

require. Rack-and-pinion movement was also 
found to be necessary, so that the rays might be 

roperly focussed on either side of the object. The 

enses used%hould be large enough to take in the 

whole cone of the principal condenser, and for the 

higher powers it is requisite to combine two or 
three of them together. The highest as well as the 
lowest powers may thus be made useful for lantern 
projections. Mr. Kingsley stated in his paper upon 

this subject at the time I have just named, that he 

could transmit as much light through the higher as 

through any of the lower powers, and gave diagrams 

of the arrangement which he made use of. 

So much for the past; now we come to the 
present, The objectives which I shall use this 
evening are 2in., lin., and ‚fin. The 2in. requires 
the sub-stage lens to be a little over Lin. foous, 18 in. 
diameter, plano-oonvex. A similar kind of lens, 
1}in. focus, proves in my hands to be a good all- 
round condenser for all powers from I}in. up hin. 
objectives. By liberal use of the rack and pinion 
and of the concave lens to be presently described, 
this sub-stage lens gives the most brilliant results 

‘throughout this wide range of powers. The Ain. 
objective, when it is desirable to use it for photo- 
graphic purposes, requires two lenses ; the back one 
to be 2}in. fous and 18 in. diameter, and the front 
one Ijin. focus and lin. diameter, both plano: con- 
vex. This also makes a good condenser for the hin. 
objective. All the lenses must have the curved 
surfaces turned towards the lantern, The luminant 
goes to within 12 in. of the back lens of the princl 


è Extracted from a papor by W. Luacu. Read before 
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pal condenser with the 2in., and to within 2in with 
the other two objectives. I have tried it closer 
than this, by using a back lens of shorter focus 
without advantage, in faot, considerably otherwise. 
If a flint concave lens is placed in the cone of rays 
about lin. or 2in. before the really active ones begin 
to cross, the light is much improved. The concave 
which I use is about Ĝin. focus and 1fin. diameter. 
It is so placed in the tube which carries the other 
sub-stage lenses that its distance from the princi- 


al condenser can be altered so as to modify the: 


ength of the cone of rays to adapt the focus of the 
other lenses to the objective when they do not 
exactly meet its requirements. My lantern con- 
denser is 33in. diameter, with a plano-convex 8}in. 
-diameter and 7in, focus, mounted upon the back of 
the tube which carries the other lenses. 

In lantern microscope projection three things 
are essential. The first is brilliant illumination, 
the second large amplification, and the third clear 
display of detail. But brilliant illumination does 
not mean a dazzling display of light upon a large 
white screen, showing a dark, ‘patchy outline of an 
opject, without detail. Objects shown in this way 
are far inferior to an enlarged woodcut. The light 
must be made to enter the object so as to bring its 
structure out to the eye of the onlooker. But no 
amount of light will do this if its dimensions are 
too small for the crystalline lens to form an image 
of it upon the retina. With high-power objectives 
the light must, in the nature of things, be greatly 
subdued, Still, a large image, moderately but 
properly lighted, can be far better seen than a small 
one many times as bright. An object may in fact 
be too bright to be seen. If rays of great angle are 
too powerfully converged upon it, the image becomes 
as bright as that part of the screen which repre- 
sents nothing but bare glass. Itis in this case just 
like an over-exposed photograph, flat and without 
contrast. The image may, therefore, be too bright 
for the screen, just as it may be too black for it, 
and What we have to aim at is that mean which 
will show the detail in one without making the 
other too glaring. Having made our arrangements 
according to what is here advanced, we ought to 
be able to show the various minute organs of 
insects and the details of vegetable and animal 
tissue. I have shown very finely the blowfly’s 
tongue over 16ft. long, and the male flea with its 
outstretched legs 12ft. long. Sections of spine of 
echinus may be magnified to 7ft. or 12ft. diameter, 
and section of a rat’s tail 8ft. diameter. Mites in 
cheese with such powers become large as guinea 
pigs, and Volvoz globator gracefully rolling over a 
16ft. screen are larger than tennis balls. The 
cornea of the Dytiscus is a most wonderful object 
when shown 8ft. to 10ft. diameter. 

Since the foregoing pages were written I have 
fitted up a lin. objective which is very satisfactory. 
It transmits a large beam of light, and gives a flat 
field of great size, the central and marginal defini- 
tion being fairly good at the same time. As a rule, 
the best ordinary objectives give no definition 
beyond asmall circle in the middle of the field? 


THE CONSTRUCTION OF ELECTRIG 
| MOTORS. 


A on the papers read at the recent 
Electric Light Convention held in Phila- 
delphia, was an interesting contribution to the 
principles of electric motor construction by Mr. 

tephen D. Fields, from which we extract the 
following:— ° 

Almost all the modern dynamos are based upon 
the inventions of Pacinotti and Alteneck, and 
between the relative merits of the two inventors I 
believe there is no choice; that is, with the same 
amount of wire and iron equal results either as a 
generator or motor will be obtained for the same 
expenditure of power. Much, however, depends 

upon the disposition of the wire and iron, an 
apparent advantage of one system over the other 
may easily be shown should the two elements not 
be placed to their greatest working advantage. A 
marked analogy is seen between the behaviour of 
a magnetic and an electrical circuit, and pole pieces 
of dynamos are made of greater seotion than the 
magnet cores, with a view of diminishing the air 
resistance between the armature and the field 
magnets. I believe that lamination of the pole 
pieces of a dynamo is of benefit in exposing a larger 
surface from whioh the lines of force may flow, an 
diminished heating results from this fact, and not 
from the suppression of Foucault currents, as has 
been by many assumed. It is difficult to see how 
Foucault currents could be generated in a piece of 
iron which is sensibly constant at all points to the 
flow of a steady current. 

In the earliest forms of electric motors direct 
magnet io attraction and repulsion was employed. 
Experience with this form of motor shows that the 
greatest effect is obtained when the armature is 
polarised to an exact equality with the fixed 
magnet; A somewhat similar relation of parts can 
be found in the modern motors. It would seem 
that the greatest amount of work will be obtained 
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with a given current when the armature and field 


-have equal magnetic strength. I imagine thata 


great loss occurs when the field magnet does not 
have properly polarised armature to act upon. A 
good dynamo electric generator is one-having the 
least possible amount of wire on its armature to 
produce a given current. The best motor is one that 
has a sufficient amount of wire on its armature to 
bring it to a magnetic strength exactly equal to the 
polarisation afforded by the field magnet. Many 
assume that a slow-running motor is a very in- 
efficient contrivance. Such should not be the case. 
A perfect motor is one which will give the same 
return for a given amount of expended energy, 
whether run at ten or one hundred revolutions per 
minute; that is, for every 746 watts that it re- 
ceives, it will raise 33, 000lb. one foot high in one 
minute, no matter what its number of revolutions. 
To approximate this result it is obvious that the 
magnetic pull must increase as the speed diminishes, 
and more iron must be used than has been as yet. 
Want of iron in the armature is particularly 
noticeable in motors of. the Pacinotti type. ‘In 
some cases, particularly railway motors, too much 
iron can hardly be employed. In an arrangement 
of apparatus for use on high potential arc light 
circuits I would arrange a shunt motor, the wire 
on the shunt having much greater section than 
that on the armature. I would place these motors 
in series on the circuit, and by means of a ball or 
torsion governor cut in more or less of the shunt, 
as the power called for may require; always 
preserving such a relation of resistances that 
magnetic equality between field and armature is 
assured. By this arrangement only the necessary 
amount of current to do the work will be taken 
from the exterior circuit. When the motor 
is running idle almost the whole current will 
pass through a very few turns of the shunt, 
going on to some other point on the circuit where 
its energy may be needed. I am aware that objev- 
tions have been made to this system of distribution 
on account of the reactionary effect which seems 
to occur between different motors on the circuit. 
This defect, however, is so easily remedied that it 
ceases to be a factor in the problem. A great deal 
of late has been said and written about constant 
speed motors, self-regulating motors, motors with 

ifferential winding, &c., &c. It seems to me that 
nearly all these schemes amount to using current 
for the purpose of breaking itself—an arrangement 
which has about the same mechanical economy as 
would be obtained in admitting steam simultane- 
ously.on both sides of the piston of a steam engine 
when ever it had a tendency to run too fast. In 
the adaptation of motors to railway propulsion we 
seem to be in the same state that engineers found 


themeelves about the time of the introduction of 


the locomotive. It really looks as if we never 
should hear the end of various schemes involving 
the use of friction clutches, gears, pulleys, chains, 
belts, and screws. As with the locomotive so with 
the electric motor—there is but one way to practi- 
cally oonvey the power, and that is by direct 
coupling. The necessity for great periphery speed 
of armature ceases when plenty of iron is used, and 
in some cases multipolar motors employed. 


The brush lead of dynamos and motors is a point 
upon which there is a wide difference of opinion. 
Some manufacturers have, I believe, gone so far as 
to twist the connecting wires back upon the com- 
mutator, giving an apparent line of commu- 
tation at right ‘angles to the pole pieces, unter 
the supposition that such a position would give 
an appearance of great efficiency to the machine. 
When we reflect that the lead is due to the 
magnetic distortion caused by the opposi ion of the 
polarity induced by the current flowing in the 
armature, to the polarity given by the field magnet, 
it would seem that a dynamo without brush lead 
would he a monstrosity. In a good motor, when in a 
state of rest, the brushes should have a backward 
lead of 45°, Asthe motor gathers speed this lead 
will become less and less, varying with the speed. 
If the motor be propelled mechanically, as in the 
descent of a loaded elevator, the lead will be found 
to have shifted to a forward position, as in a 
generator ; hence, in variable speed large railway 
motors automatic brush regulatidén would seem to 
be a necessity. Motors propelled by secondary 
batteries have yet to prove their position; for 
railway propulsion they afford a beautiful experi- 
ment, but their excessive weight, together with cost 


d | of introduction and operation, renders their employ- | 


ment in this service extremely problematical, 
You gentlemen who represent the electric light- 
ing interests of the country should make use of 


your facilities; I doubt if there ig a company doing 


an arc light business that cannot make twice as 
much in the distribution of power. 

Use any of your continuous-current dynamos as. 
motors, only put in more iron and balance the 
magnetism in your armatures and field. Don't 
waste your time on mechanical gymnastios, but use 
what you have and are sure.of, and the time is not 
far distant when small steam engines will be un- 
heard of, and large ones only known in localities 
where cheap fuel abounds. 


hedge-rows seem to move oppositely. 
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MINIMA VISIBILIA AND SENSORY 
CIRCLES.—II." 


HERE is an idea of motion when an image 
traverses the retinal disc of a motionless eye, 

or when the finger is passed over the surface of the 
skin; the prevalent doctrine accords the resultant 
perception to a consecutive excitation of impres- 
sional areas. Advantage may be taken of the 
present opportunity to instance a few arguments 
justifying the classification of apparent motion 
with the secondary perceptions. . 


1. No progressive motion is experienced in a 
train passing under a dark tunnel, or in a ship's 
cabin because the muscular system is quiescent. 
But out progress when walking in the dark is quite 
perceptible. How is this f It cannot be due to the 
tactile impressions made on the feet, even granting 
them to be unlike, since no idea of motion is 
presented by a succession of dissimilar sounds, or 
by the different thoughts of ideation. Neither can 
it be explained by noting the time that it occupied 
in each step, since time and motion are not to be 
confounded (Locke). This philosopher imagines the 
sun to be a fire lighted in the same meridian every 
twenty-four hours, and asks whether such a 
regular appearance would not serve to measure 
duration as well without motion as with it. No 
solution is available saving that of muscle-percep- 
tion. 

2. Apparent motion is realised by the aid ofthe 
thaumatrope or zoetrope; but it is inconceivable (as 
with different sounds or thoughts) that the retinal 
representations of a number of successive attitudes 
—the consecutive phases of a horse leaping a gate, 
say—should generate the mental notion of a motion, 
inasmuch as there can be no possible relation 
primarily between any two such mechanical 
representations, Contrariwise, however, as the 
hand perceives an object in two positions by 
movement of the arm through a certain angle, 80 
the secondary perception of the horse in one 
position is amalgamated with a similar perceptiou 
of the horse in another position. It is the linking 
of these like perceptions that is essential to the 
idea of a perceived motion. l i 

8. Objects gre perceived to gyrate round the in- 
dividuality after rapid rotation of the body, not- 
withstanding their retinal images are fixed. The 
general rotatory muscles in this case cause the 
centre of perception to spin round in one direction, 
whilst (by sympathetic secondary abeyance) the 
straight muscles of the eyeball give rise to objective 
gyration in the opposite direction; when walking 
rapidly along a road, in like manner, the adjacent 
Here is 
evidence that the secondary perceptions of vision 
are persistent after absolute vessation of the 
antecedent bodily movements, and we have already 
employed this principle of persistence in the forma- 
tion of visual angles. 

4, Let a traveller by train fix his optical axes on 
an object some 300yds. distant, he will observe that 
the nearer edges move rapidly in one direction, 
while the more distant trees move slowly in an 
opposite direction; this effect may be likened to 
the arms of a balance swaying horizontally about 
the binocular centre. It is true that the nearer 
objects are depicted on the upper and those more 
remote on the lower retinæ, but the main incident 
resides in the images of both sets of objects floating 
over the fundus in the same course ; how, it may be 
asked, are such contradictory results to be recon- 
ciled excepting by some process of secondary per- 
ception? Whilst confessing that the paradox 
awaits a definite solution, I cannot omit to note its 
striking analogy to the twofold forms of monoeular 
relievo, wherein a superficial extension is seen to 
face towards the right under one form and towards 
the left under the other form (conversion of 
phase). N i f 

Resuming our data, when the points of a: pair of 
compasses are applied to the skin of a blindfold - 
person, they require to be separated by a certain 
interval—the diameter of a sensory circle (Ernest 
Weber)—before they can be identified as being 
duplicated. Apparent number, consequently, has 
been viewed as resulting from the intervention of 
one or more sensory circles or retinal cones; but 
our proposition makes it to consist in the apprecia- 
tion of two or more distinot directions, and the 

henomena of single and double vision or touch 

already cited) are a sufficient illustration. 
Number, indeed, is related to two classes of 
perceptions entirely distinct ; it is a secondary per- 
ception in connection with extension and form, and 
primary in its relation to time—so Many sounds 
striking the tympanum per minute. This distino- 
tion between the mental ideas of number is impor- 
tant, furnishing a satisfying clue to the paradoxical 
impossibility of squaring a circle ; thus, a ring of 
thread is readily convertible into the square forma- 
tion (secondary), whilst the feat is impracticable 
by mathematics (primary); a straight line, again, 
is unity in a secondary aspect, but it may be 


è By the late Brigade-Surgeon T, OUGHTON, Army 
Medical Department, in the Lancet, 


times. 
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abstracted into any number of primary measures 
e aħother 
example of number : a printed word appears per se 
to bea unit (secondary), although its several letters 
may be counted; the mental idea of number, in. 
this instance, is primd facie so many distinct 
but it is really a question of 
time together with a succession of primary per- 


„(and the same for a superficies). T 


volitional impacts 


ceptions. 
Sensory circles vary in size in different parts of 


the body. The adjoining table gives their apparent 


diameters according to different authorities : 


° Weber. Le Conte. Bernstein, 
Tip of tongue ꝑ a line uin. 039 in. 
079 in. 


„ fingers 1 to 2 lines i to hin. 
Palm of hand 5 5„ i 


Back , 14 „ 
Arm . . 30 „ 4 to fin. — 
Zack. . ‘ 30 „ 3in. 197 to 236 in. 


Fineness of tack conjoined with correspondent 
mobility in various parts has long been recognised, 
as in the elephant’s trunk, the beaver's tail, co. : 
such a constant ratio between sensory and 
muscular acuity (well shown by the table) has 
been viewed in the light of a mere coincidence; 
but it is offered as varifying a motor causation. 
The dimensions of sensory circles have been at- 
tributed to textural fineness of nervous organisa- 
tion; thus, if we suppose 100 tactile papille to 
exist in a circle of the back (3in.'diameter), there 
will be a like number in a circle of the palm of the 
hand (Bin. diameter), whereby the hand's sensibility 
is 80 many times greater than that of the back. 
But, by the proposition, the cutaneous nerve-ex- 
pansion may be universally equisensitive in so far 
as the present phenomena are concerned; and 
‘what are the practical facts concerning increments 
of sensibility ? I consider that sensibility is best 
-measured directly by passing the forefinger lightly 
over different surfaces of the skin. If we adopt 
this method, a tolerable equality of sensation will 
be felt between the palmar aspect of the forearm 
-and hand ; these surfaces appear to be more sensi- 
tive than that of the forefinger; whilst the back 
and flanks’ are highly sensitive. Then, touching 
another point, it has been assumed that 100 cutane- 
ous corpuscles in a sensory circle really signifies a 
corresponding number of fibrillary terminations in 
the brain; how is the single impression disposed 
of? Mental essence, according to the adhue highly 
mechanical but rather speculative neurologists, 
now steps in with its stately faculty to charm away 
every dilemma ;. the mind, it is said, whilst it can 
easily e fibrillary stimulation, is 
limited in its differentiation of an aggregation of 


impressions unless more than a certain number (a 


100 say) of fibrillary insertions are excited. I am 
not aware that it has been decided whether or not 
the fibrillary insertions are more compressed in 
some cerebral areas than others; but here, in the 
absence of an explanatory modus, I contend that 


‘the foregoing hypothesis isfoundered. Truly says 
‘Locke, “In bare naked perception the mind is 


passive, and what it perceives it cannot avoid 
perceiving.” In truth, physiology points every- 
where to conscious mind as being an impressional 


‘resultant rather than an impresssional generator 


-or modifier. 

Proceeding next to examine a few data which 
Beem to be intelligible only on the terms of the 
proposition, the first remark is that the minimal 
visual angle of 44" is an invariable value in every 
part, lateral or direct, of the retina. On the 
terms of Le Conte, however, (1) that the size 
ef the cones determines the minimum visibile, and 
42) that the cones of the macula lutea are far 
amaller and more numerous than elsewhere, it will 
result that minimal angles are more acute in the 
axis, rather than that a hyperæsthesia ensues. 
Sensory circles are of variable, and visual angles of 
uniform, value; in the latter case, because ocular 
rotations affect equally the entire retinal expan- 
sion. . 

The following facts, lastly, refer especially to the 


‘tactile faculty, and possesses a marked significance: 


103 Sensory circles differ in size in different in- 
dividuals, well shown in the above table. Does a 
more close disposition of nervelets in some persons 
offer a satisfactory reason for-the difference? (b) 
They differ in size in the same person at different 
Has the mind.an influence to contract or 
dilate cerebral impressional areas, and irrespec- 
tively of volition? (o) They are developed by 
assiduous exercise—e.g., the blind man reading with 
his fingers, or the armless woman sewing with her 
toes; the sensibility in these cases is increased in 


an equal ratio with the mobility. Is this a mere 


coinvidence ? Let us draw a simple parallelism in 
reply to these queries. Thus: some persons play 
billiards better than others; they are in a better 
cue for play at some times than others; they profit 
by practice. Well, then, has primary sensation 
any causative bearing on either parallel ? 


Addendum.— At the close of a protracted investi- 
gation concerning the nature and various phases of 
the secondary perceptions, comprising several 


din. — 
4 to Zin, 157 to 196 in. 


Ue 


z 
22 


memoirs which have been honoured by insertion in 
these columns, I may be permitted to add a few 
general remarks. My hypotheses on erect and 
single vision, visual reliefs, &c., have been present 
to my mind in a more or less imperfect shape for 
upwards of a score of years. These several subjects 
tend to elucidate, and have been elucidated by, 
what a strict inductive system seems to justify me 
in styling a theory of secondary or acquired per- 
ception. The main feature of the theory consists 
in a brainward transmission of the vis insita of 
voluntary muscular tension, to enter into a combi- 
nation therein with relational centripetal currents 
of primary perception for the evolution of ap- 
proprinto forms of secondary perception—that is, 
or the mental declaration of the primary qualities 
existing in natural bodies. I am happy to say that 
the theory does not seem to be invalidated by, but 
rather harmonises with, the experimental re- 
searches of Professor Ferrier on the motor areas 
of the cortex. Professor Wyld states for instance, 
in reference to the faradisation of the anterior 
lobes giving rise to contractions of the head and 
limbs of animals, that he is not disposed to 
surrender his admiration of the forehead as the 
seat of intelligence; I cannot subscribe to his 
position, however, seeing that by far the major 
part of intellectualism is a motor process, The 
following remarks of Dr. James Davey bear 
directly on the context, and I cordially endorse 
them. He writes: The application of stimuli to 
portions of the cerebral. surface beget, as a matter 
of necessity, certained and defined muscular move- 
ments; but such are no kind of proof that a centre 
or source of mere motive power has been reached 
or excited to action. The movements observed 
are, to all intents and purposes, due to another 
cause, and that a psychical or mental one.” Then 
he points out that this must be so, since the stimuli 
may produce like motor results indirectly through 
the instrumentality of one or more of the external 
senses—the sense of sight, or touch, or sound, and 
so on. 


One or two words more. The muscle sense of 
Sir Charles Bell has especial reference to a recogni- 
tion of the position of the limbs and other movable 
parts of the body, together with sensations of 
solidity or impenetrability (not solid form), the 
weight and other resisting properties of essences ; 
hence it is a line of research having only a remote 
connection with the various doctrines enunciated in 
these columns, It might repdy investigation to 
trace the reason that a Chinese or Japanese paint- 
ing exhibits such vivid colouration, whilst their 
crude notions of perspective clearly evinoe a de- 
fective , or modifigd secondary perception; their 
statuettes, too, are such grotesque contortions. Is 
it dependent on their sedentary habits co-operating 
with a perfunctory exercise of secondary attention, 
or are their muscular dispositions irregular? Not 
the least claim of the above theory is that it 
establishes a sound substantive basis for positive 
or realistio metaphysics; its obvious tendency is 
to deal a heavy blow to every ideational and 
intuitional form of philosophy as touching initial 
conscious states. 


PATTERN-MAKER'S CHUCK.* 


N describing the chuck illustrated in Figs. 1 
and 2, let me say that there is no patent on it 
that I know of, neither is it manufactured by any 
firm or company. I never saw but one like it, or 
made on this principle, and that one I made my- 
self. I found it very useful, and, trusting that it 
may prove equally useful to others, I will try to 
explain it, and also show how it may be used. 
Similar figures refer to like parts in the two views. 
Fig 1 is a view from the back side of chuck, or the 
side nearest the face-plate marked 1 in Fig. 2. 
This face-plate is not shown at all in Fig. 1, but is 
removed to allow a better view of the chuck. This 
face-plate forms a foundation for the chuck 
proper, which is fastened to it by the centre mn 
8, and also by the clamp screw 4 in Fig. 1. The 
circular slot shown by dotted line 2 in Fig. 1, and 
also at 2 in Fig. 2, allows the arm 5 to be swung 
round on the pin 3, and fastened in any position by 
the clamp screw 4. This clamp screw is provided 
with a capstan head, that it may be operated when 
the chuck is in the lathe. The arm ö has pivoted 
to it the circular piece 6, the centre of the pivot 
being at the same distance from centre of pin 8 


that the latter is from the centre of face-plate 1, or 


the centre of lathe. : 

This is an important point, because it enables 
us to bring the centre of our chuck into the centre 
of lathe, which we couldn't do if the distances 
specified were unequal. A good way to accomplish 
this is to bore the socket for pivot, while the arm 
5 is held by its centre pin 8 and clamp screw 4 on 
the face-plate 1, and held in the lathe by this face- 
Pe: This will insure its þeing central with face- 

ate 1. 

e The circular piece 6 is held to the arm 5, by the 
washer and screws shown at 9, 10, 11, 12. It may be 
clamped fast to the arm 6, by the washer, screw 
and lever at 7. This screw may be adjusted so 
that a very short movement of the lever will serve 
to tighten it, as is shown by the two positions of 
lever; in Fig. 1,7 a is the lever when loosened to 
allow 6 to revolve on ita pivot; 7 the lever when 
clamped fast. The washer, which has its outer end 
nearly square to give it a better hold on the flange 
of 6, is kept in place by a small pin seen just below 
the screw. The pin prevents the washer from 
turning round and becoming jammed when the 
part 6 is revolved. This piece 6 is bored at the 
centre and threaded to receive face-plates, one of 
which is shown by 8. This face-plate may be re- 
moved for fastening on work, or other plates may 
be substituted in its place, and when screwed fast 
to the dividing-ring 6 will move with it on the 
pivot of 6. Thus any piece of work fastened to 
the plate 8-may be swung out of the centre of lathe 
to any poition within the limits of the chuok, and 
asthe arm 5 is intended to swing through 180° the 
eccentricity which may be obtained will be twice 
the distance between centre of pin 3 and centre o 
plate 1. Then, after the arm ö has been clamped fast 
in any position within these limits, the work may 
be revolved on the pivot of 6, and any point within 


* By J. W. BURROWS, in American Machinist. 
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a circle, whose diameter is four times the distance 
between centre of pin 3 and plate 1 may be brought 
to the centre of lathe. 

In the chuck shown, the distanee between these 
centres is lin. Thus you will see it will work any- 
where inside of a 4in. circle. The eccentricity may 
be measured by a ciroular scale, as show at 16, 17, 
Fig. 1. The scale as shown measures zin., but may 
be made to measure less if necessary. The circum- 
ference of 6 is divided into a number of equal 
spaces; 72 is a good number, as it may be divided 
by a good many different numbers. By means of 


the two scales a circular row of holes may be laid 


off and drilled or bored at any given distance from 
the centre. For an example, suppose we have our 
chuck fitted to the lathe, and the centre located 
by the adjustable stop 14. This stop allows us to 


bring the centre of chuck to the centre of lathe at 


any time, and with certainty. Theface-plate 8 has 
been fitted to the chuok, and we wish to drill the 
screw holes at 59, 510, 511. Let us first see if the 
mark onarm 6, used for eccentric scale, coincides 
with zero mark when the chuck is central with the 
lathe spindle. If not, it may be adjusted by the 
washer and sorew at 15. Loosen the screw through 
a hole drilled in plate 1; then the washer which 
fits in a recess in arm 5 may be turned on the screw 
until the mark on its edge conincides with zero 
mark on the soale. 

Set the dividing wheel on the circumference at 6 
at zero, and we are ready for work. Determine 
how far from the centre we wish to drill the first 


row of holes, and set the chuck over accordingly.. 


Drill one hole; as we want eight holes in the 
circle, and the chuck has 72 spaces in dividin 

scale, we must move the chuck round to the nint 

Drill another hole 
move the chuck nine spaces again, and so on. until 
the circle is completed. Swing the chuck over for 
the next row of holes. We wish to locate the holes 
in radial lines as well as circles. Draw a line 
through centre of face-plate and the centre of one 
of the holes already drilled. Now, we must locate 


B. 


FIC.3. 


one of the holes in each of the three rows on this 
link. This presents another difficulty, as the 
centre of chuck in moving away from the centre of 
lathe does not describe a straight or radial line, 


but moves about the pin 3. It is evident that, in 


bringing the radial line drawn on plate 8, to the 
centre of lathe, we may throw the dividing scale 
ont of adjustment, so that no line on 6 will come 
opposite the line on arm 5. To remedy this the 
line is drawn on the movable block 13. This may 
be moved by the screw seen direotly under 7 a in 
Fig. 1, until the line on 13 is brought opposite 
some one of the spaces on 6. A very little move- 
ment will suffice for this, as the line can never be 
more than half a space out of the way. Thus you 
see, any point on the surface of this 4in. face-plate 
may be brought to the centre of lathe, and a circle 


| of holes laid off and drilled from this point. 


I have shown the chuok fitted: for the live 
spindle, but for a job like the one just described, I 
should prefer to use the chuck in the tail spindle, 
with the drill in live spindle. Then the lathe 
need not be stopped for every hole, but may be 
2 00 running while setting the ohuck for the next 
hole, and the tail screw affords a ready means of 
bringing the work up to the drill when the chuck 
is adjusted for each successive hole. 

Fig. 3 shows a peculiar job of turning, the finished 
piece was to be like the figure 1 being a 
section at ö, and a 1, a section at a. To get this 
piece I turned a whole circle, and after I had spent 
a couple of hours in chucking and rechucking it, 
and taking great care to have the taper both ways 
very regular, the man who ordered it, and who 
had been standing at my elbow all this time, 
watohing the development, kindly informed me that 
he wanted it to form a gate for running a small 
gear from the bottom of hub. A piece that would 

ave answered for this I could have made in about 
fifteen minutes, so you may imagine how pleased I 


was to hear what it was for. I felt like throwning 
the piece athis head, but didn’t, and I suppose 
that he had the most expensive gate of the kind 
that a moulder ever used. . l 


USEFUL AND SCIENTIFIC NOTES. 


— — 


A Remarkable Salt Bed. —One of the most 
remarkable salt formations in the world is located 
on the isle of Petit Anse, South-western Louisiana, 
125 miles due west from New Orleans. It is 
owned by the Avery family. This singular salt 
deposit is sufficiently unknown to bear the light of 
a mere thorough investigation than it has had. 
The deposit is pure orystal salt. So far as it has 
been traced, there are 150 acres of unknown depth 
explored 140ft. down. The surface of the ed 


undulates from 1ft. above to 6ft. below the tide 


level. The earth covering the salt ranges from 10ft. 
to 23ft. in depth, but one hill rises 183ft. above, 
showing that an after-formation took place. On 
the top ofthe salt, beneath the earth, have been 
found the remains of the mastodon, mammoth 
sloth, horse ee raternus), tusks and, bones 
intermixed with Indian relics, such as arrow and 
spear points, tomahawk heads, paint pots, mortar 
and pestle, and pottery of all kinds. The dip of 
the salt is 8°. There is a deposit of pink sandstone 
quite decomposed, a coal formation 13ft. to 17ft. 
thick, and 72 per cent. carbon, the lignite cropping 
out 100ft. above the sea. Over the salt come pink 
and yellow clay beds, then the sandstone and then 
the clay, each stratum trending towards the north. 
There are also sulphur springs. The salt is a con- 
glomerate mass of orystallisations, which in the 
mine look like dark salt, but when exposed to the 
light are seen to be white. By analyses the saltis 
99-88 per cent. pure; the remaining z; is made up of 
sulphate and chloride of calcium, ‘The position of 
the salt shows it to be older than the coal and sand- 
stone which lie above it, and also the mastodon and 
contemporary prehistoric mammals. The deposit 
was discovered in 1862 while a well was being 
excavated. It was seized by Jefferson Davis and 
afterwards by Admiral Farragut. It is now worked 
by a New York concern, which pays the Averys 
5,000dols. per month royalty. To show the value 
of land here, it may be sated that a single acre, on 
which grow little peppers, yields a clear profit of 
10,000dols. per year on the well-known Tobasco 
table sauce.— American Naturalist. 


The Steno-Telegraph.—The steno-telegraph 
results from the combination of the mechanical 
stenograph and the telegraph. To the former it 
owes the recording of a considerable number of 
words in a unit time; to the latter the possibility 
of transmitting this number of words and printing 
them at a distance. The signs printed are on 
short horizontal lines, each line representing a 
word, and these si nals are automatically trans- 
mitted. M.G. A. n has recently brought 
out a steno-telegraph consisting of a transmitting 
apparatus comprising a receiver key, an automatic 
transmitter, and a distributor, while at the receiv- 
ing station there is a receptor identical with the 
distributor, polarised relays equal in number to the 
keys of the perforator, and a printer.“ Similar 
to the Wheatstone automatic perforator in its 
effects, the perforator of M. Cassagnes perforates 
holes representing syllables, not merely letters, as 
in the Wheatstone. The distributor is similar to 
that employed in the Meyer and Baudot multiple 
telegraph. As to the speed of sending, 400 words 

er minute can be trausmitted on lines up to 850 
kilomètres long; that is to say, 24,000 words per 
hour with two keys. On lines of 650 kilomètres 
280 words per minute, or 16,000 to 17,000 words per 
hour ; and on lines of 900 kilomètres 200 words per 
minute or 12,000 words per hour. The steno-tele- 
graph permits of a speech being transmitted as it 
is delivered, For example, a speech commenced in 
Paris at 2 p.m. could be set in type at Marseilles 
ten minutes later, and that without a relay, and by 
a single wire. In short, the speech could be cir- 
culated at Marseilles as quickly as at Paris 
although these cities are 863 kilométres apart. 
Probably no existing telegraph operated by only two 
keys affords this rapidity of transmission. Opera- 
tors require about six months to telegraph at the 
rate of 150 to 200 words per minute; and the 
printed record can be read after fifteen days’ prac- 
tice.— Engineering. 

A WELL posted railway man says that the obli- 
atory tooting of a locomotive on the New York, 
ew Haven, and Hartford Railroad, in an ordinary 
day's run, involves a waste of steam requiring the 
consumption of 280lb. of coal to renew. He 
estimates the whistling expenses of that particular 
railway at 15,000dols. per year. There is a similar 
waste in the blowing af the whistles of stationary 
and steamboat engines. It is a matter worth the 
serious ztudy of practical railroad men, whether 
they cannot devise a cheaper noise with which to 
give netice of approach of trains to stations and 
grade crossings. i 


‘metrical surveys. 


A SCIENTIFIC SOCIETIES. 


ROYAL ASTRONOMICAL SOCIETY. 


A Wee March meeting was held on the 11th inst., 

J. W. L. Glaisher, Esq., in the chair. 

Mr. Knobel announced that 101 presents had 
been received by the Society since their last 
meeting. Amongst them he drew special attention 
to Sir George Airy’s Numerical Lunar Theory, a 
work on which the late Astronomer Royal has 
been engaged for many years. There were also. 
some remarkable photographs of a portion of the 
constellation Cassiopeia, taken by the Brothers 
Henry, and a photograph of the cluster 18 Messier ; 
also a photograph of the Orion nebula, taken with 
an exposure of two hours, 


Mr. Crossley exhibited a new measuring rod, 
supported on movable tripods. He said that he 
had found it necessary to triangulate a valley near 
to the observatory where he has mounted Mr. 
Common’s 87in. reflector, and he had devised the 
apparatus shown to the meeting for the purpose of 
measuring his base line. It is an apparatus which 
is not intended to compete with the elaborate 
measuring-rods used on the great geodetic surveys; 
but he believed that it would give results greatl 
superior in accuracy to those that can be obtaine 
with the measuring chains ordinarily used by civil 
engineers, 


General Tennant said: I think that Mr. Crossley 
has an exaggerated idea of the complication of the 
method of measuring used on the great trigono- 
ith the exception of the so- 
called sompenssline measuring-rod, it is extremely 
simple, e chief criticism I am inolined to make 
on Mr. Crossley's apparatus is, that he cannot be 
sure that there is no motion of the end of the rod 
or the tripod supporting it at each step. my 
experience no clamp will hold with absolute 
accuracy when subjected to jars, and though each 
movement may be small, the cumulative effeot 
may be large For my own part I am 
inclined to believe in glass or porcelain measur- 
ing-rods, which, when they received a blow, 
would break. With metal measuring - rods 
you may have an accident whioh will perma- 
nently alter the length of the rod, and yet the 
damage may not be discovered. I have not much 
faith in the method of determining the tempera- 
ture of the measuring rods at present in use. 
the thermometer is plunged in a hole bored into 
them filled with meroury, the thermometer readings 
are notsatisfactory when you have rapidly changing 
temperatures as in India. For my part, I shoul 
prefer measures made with a steel or aluminium 
tape 600 or 700ft. long, and properly supported on 
rollers, Its temperature would much more nearly 
correspond with the changing temperature of sur- 
rounding objects. 


Mr. Gill said: I had been measuring a base line 
at the Cape a month or so before I left. I intend 
to give fuller details at the next meeting, and I 
hope to prove that Gen. Tennant's deprecatory re- 
marks as to the possibility of acourately de- 
termining the eee of the measuring 
bar are not justified by facts. We mea- 
sured a base line of 65,600ft., or more 
than a mile, in eight sections of 700ft., 
beginning early in the morning and measuring up 
to noon in one direction with a constantly inoreas- 
ing temperature. We then measured back again 
from one till sunset with a continually diminishing 
temperature. That was as severe a test as you 
could put upon the determinations of the thermo- 
meters whose bulbs were plunged into wells filled 
with mercury, and the probable error computed 
for the eight sections of 700ft. each only amounted 
to :015 of an ineh, which about corresponds to a pro- 
bable error of 1-50th of a degree in determining 
the temperature of the measuring-bars. There is 
a method of measuring base-lines which I have 
seen used at Poulkowa, and which F believe is 
adopted in the secondary surveys of Russia; 
it can, I believe, be depended upon to an ao- 


>| curacy of one in a hundred thousand. A number of 


osts are driven into the ground along the base- 
ine to be measured at intervals of about 12ft. 
The posts at either end are strengthened, and 
a piece of whip cord is stretched along in a straight 
line, passing round a groove in each post. The 
measuring rod is then brought up to the stretched ` 
whipcord, and a slight cut is made with a sharp 
knife in the whipoord corresponding to each end of 
the rod. The measuring rod is then carried for- 
ward, and its hinder end applied to the front out, 
and so onward. 

Capt. Noble: However much the cord might be 
stretched, its weight would always cause it to hang 
in catenary loops between the posts. I remember 
once being present at a meeting of the society 
when it was shown that the spider line of the 
Greenwich transit circle hung in a catenary curve 
which affected measurements made with the instru- 


ment. I should have thought that with a distance 


of 12ft. between the posts the deviation from a 


, perse light of different wave-lengths, according toa 


- earth’s surface, and a number of papers were also 


lies in the use of solutions of sulphides of antimony 


thoroughly dried, and then the sulphide solution is 


. scape and architectural pictures, while the angle it 
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straight line would have been quite sufficient to 
affect the measurements. $ 

Mr. Gill: The cord is stretched to tightly that 
aae is no perceptible deviation from a straight 

ine, 

Mr. Ranyard: If there were no sensible catenary 
at starting, a very slight decrease in the humidity 
of the atmosphere would give rise to very per- 
ceptible curvature of the string between the posts. 
I think that it does not follow because Mr. Gill's 
results, obtained in the morning and the afternoon, 
did not differ by more than ‘015 of an inch, that 
the readings of his thermometers can be relied 
upon as being correct to one-fiftieth of a degree. 
There are many other things than temperature to 
take into account. 

Mr. Gill: It was not the measures made in the 
morning and evening that matched to ‘015 of an 
inch. It was the, probable errors. If there are 
many sources of error, it would tena to increase the 
probable error of the whole. 

Mr. Ranyard: It does not by any means follow 
from such a small series of coincidences that plus 
errors of temperature may not have balanced minus 
errors of something else. 

Mr, Gill: It gives afair probability with such a 
severe test as this. 

Capt. Abney read a paper on the “ Atmospheric 
Transmission of Visual and Photographioally 
Active Light.” Capt. Abney gave the numerical 
results which he had obtained in observing the 
brightness of different parts of the solar spectrum 
after transmission through various thicknesses of 
the atmosphere corresponding to different altitudes 
of the sun. The observations had been made both 
by eye comparisons, and by comparing the photo- 
graphic action of various parts of the solar 
spectrum, after transmission through various 
thickness of the atmosphere. The general results 
obtained were, shortly, that the atmosphere is 
itself colourless, and that different wave-lengths 
are transmitted in different proportions, owing to 
the particles suspended in the air, which dis- 


SCIENTIFIC NEWS. 


ORRECTED elements of Barnard’s second 
comet (D 1887) by Prof. Boss approxi- 
mate to those by Dr. Oppenheim, which we 
gave on page 30, last week. For Greenwich 
midnight on March 21, Prof. Krueger calcu- 
lates from the elements of Prof. Boss the posi- 
tion R.A. 49° 46’; N. Dec. 55° 46’. 


Prof. Tacchini calls attention to the remark- 
able absence of sunspots during the last 
quarter of 1886, when from Oct. 31 to Dec. 12 
scarcely a spot could be discovered. M. Riccò, 
of Palermo, also refers to the matter, ayd anti- 
cipates the true minimum of the eleven-year 
period in 1890, 


The death is announced of the distinguished 
American engineer, Captain James Buchanan 
Eads. He was bornat Lawrenceburg, Indiana, 
in 1820, and commenced business-life in a 
store, afterwards accepting the postof clerk on 
a Mississippi steamboat. He devoted his leisure 
to the study of engineering, and in 1842 con- 
structed a-diving-bell boat for the recovery of 
cargoes of sunken steamers. For nearly 20 
years he studied the question of the improve- 
ment of navigation, and in 1861 he was con- 
sulted by President Lincoln as to the begt 
means for opening up the navigation of the 
Mississippi, when he designed and completed 
for the Government a squadron of eight light- 
draught ironclad vessels for service on that 
river. Captain Eads next designed and 
constructed six ironclad vessels, heavily 
plated, and having the turrets worked 
by steam, this being the first appli- 
cation of steam to the manipulation 
of heavy guns. Between 1867 and 1874 he de- 
signed and constructed the great steel bridge 
across the Mississippi at St. Louis. He was 
then intrusted with the important task of im- 
proving the channel of the Mississippi below 
New Orleans, which was seriously obstructed. 
In the space of five years, by his ingenious 
operations, he secured a channel 200ft. wide 
26ft. deep, with a central depth of not less than 
30ft. Capt. Eads also advocated the applica- 
tion of the jetty system to the improvement of 
the channel of the Mississippi as far north as 
St. Louis, and this undertaking has now been 
carried out. One of the most important pro- 
jects advocated by Capt. Eads, however, was 
the construction of a ship-railway across the 
Isthmus of Tehuantepec. He asserted that this 
would be cheaper in construction and main- 
tenance and more convenient for commerce 
than the Panama Canal, and in furtherance of 
his views had large scale models constructed of 
parts of the necessary works. With his death, 
however, this bold and ingenious scheme will 
probably be shelved. 

The deaths are also announced of Dr. Birn- 
baum, professor of chemistry at Carlsruhe 
High School; of Dr. R. von Reichenbach, of 
Gratz, a distinguished chemist; and of Dr. 
August Wilhelm Eichler, professor of botany 
at Berlin University, and director of the 
botanical garden and museum of that city. 


Reference to Berlin University reminds us 
that Prof. Du Bois-Reymond will celebrate 
this year the twentieth anniversary of his ap- 
pointment as secretary of the Academy of 
Sciences of Berlin, and that the University now 
numbers on its roll no fewer than 5,357 
students—the largest number ever enrolled by 
a German University. In the faculty of philo- 
sophy there are 1,984 students; in that of 
medicine, 1,297 ; in that of law, 1,282; in that 
of theology, 794. The number of instructors 
is 288, of whom 147 are in philosophy, 103 in 
medicine, 22 in law, and 16 in theology. 


The will of the late Sir Joseph Whitworth 
has been proved. The estate is charged with 
the payment of £100,000 to the President of 
the Council—that sum being the capital of the 
Whitworth Scholarships, and besides that 200 
shares in Sir J. Whitworth and Co. are be- 
queathed to Owens College, 80 shares to the 
Institution of Civil Engineers, 40 shares to the 
Institution of Mechanical Engineers, 40 shares 
to the National Lifeboat Institution, and 20 
shares to the Orphan Houses, Ashley Down, 
Bristol. All Sir Joseph’s pictures painted by 
members or associates of the Royal Academy 
are, after the death of Lady Whitworth, to 
become the property of the Manchester Cor- 
poration, 


aw first pointed out by Lord Rayleigh, who proved 
that in the case of particles, the diameters 
of which are small compared with the wave-length 
of light, the intensity of the dispersed light 
varies inversely as the fourth power of the wave- 
length. The results of Captain Abney's observa- 
tions seem to show that the particles suspended in 
the atmosphere are, on the whole, small com- 
pared with the wave-lengths of the visible spectrum, 
and that there is no other perceptible loss of light 
due to the natural colour of the gases forming the 
atmosphere. f ; 

Several notes on the Occultation of Aldebaran 
of 2nd March, 1887, were read, from which it 
appeared that the phenomena observed differed 
greatly at different observing stations, even though 
they were only a few miles’ distance apart on the 


taken as read. 


Brohzing Metals—The wonderfully well- 
coloured articles of bronze, now seen in the 
market, and showing all tints, and adhering 
thoroughly to the metal, is a French process, but it 
is no longer a secret. The method of manufacture 


and arsenic which were applied to the bronze or 
brass articles, After thoroughly washing them 
with water, since every trace of acid left in 
pickling would show black spots, they are 


applied with a brush. The best way is to begin with 
a dilute solution of ammonia, giving one applica- 
tion. After drying, the coating is brushed, and then 
the dilute solution of sulphide of arsenic in 
ammonia is used, which produces a yellow colour. 
The oftener this sulphide of arsenio is applied the 
browner will be the colour, and a deep tint may 
thus be finally obtained. By solutions of sulphides 
of antimony, either in ammonia or in sulphide of 
ammonia, the tint is reddish, and it is possible in 
this way to obtain either the most delicate red or 
the deepest dark red. If some of the parts of the 
articleare rubbed more strongly a high metallio 
lustre is obtained. Ammonia or sulphide of 
ammonia reabsorbs the bronzing, and in this way 
defective spots may be improved. It is possible 
also to use solutions in caustic sqda or potash, or 
the sulphides of either. 

The Optimus Camera Lens.—Messrs. 
Perken, Son, and Rayment, of Hatton Garden, 
send us one of their photographic lenses known as 
the “ Optimus, whioh is worth the attention of 
photographers as an excellent and cheap combina- 
tion of the rectilinear type. The combination is 
accompanied by half a dozen stops from /-8 to 
J-64, and is well adapted for amateur use, as it will 
do quick work, and lends itself better than any 
other arrangement to a great variety of purposes. 
It is especially adapted for instantaneous photo- 
graphy, will give 5 portraits wherever the 
light is sufficient, and is equally adapted for land- 


will include is enough for all ordinary oases. 
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Applicants for a share of the Government 
grant of £4,000 for the “ promotion of scientific 
research,” may be reminded that March 31st is 
the last day of sending in the forms, which 
may be obtained of the assistant secretary, 
the Royal Society, Burlington House, W. 


There are sixty candidates for election to 
the Fellowship of the W Society on June 9 
next, and of these the Council will select 


fifteen, and “ recommend” them to the Society. 


To illustrate his paper on The Etiology of 
Scarlet Fever,” read before the Royal Society 
the other day, Dr. Klein showed under the 
microscope gelatine cultivations of the Micro- 
coccus scarlatine, an organism which has been 


found in a certain disease of the cow, and also 


in scarlatina. It may be remembered (see p. 
10) that the San Francisco Microscopical Society 
is also interested in the question of the alleged 
presence of pathogenous micro-organisms in the 
milk of the cow. | j 


At the meeting of the Liverpool Biologicał 
Society held last Saturday, Mr. J. C. Thompson 
read a paper on “The New and Little-Known 
Copepoda of Liverpool Bay.” The Copepoda 
are an old and degenerate group of crustaceans, 
both fresh water and matine, probably. the 
lowest form of free crustacean, the one most 
familiar being the tiny Cyclops, which inbabits 
the ponds and ditches of the country. Like 
other crustaceans, they have theoretically 20 
somites, but in reality they possess only 16 or 
17. The sexes are always separate, and the 
structural differences are remarkable, many of 
which were shown on the screen and under the 
microscope. The observations of Mr. Thomp- 
son led him to believe that the existing median 
eye in Cyclops is the relic of an ancestral 
pedunculated eye, which would bring the 
family up close to the shrimps; but 
there is some doubt on this point, which can 
only be settled by long investigation. Of 140 
British species, 40 have been found in Liver- 
pool Bay, six of which were entirely new to 
science. A paper “On some Anatomical Ab- 
normalities,” by Mr. A. W. Collins, M.B., was 
also read. This was illustrated by diagrams, 
models, and preserved specimens, bones, and 
animal skeletons, showing various abnormalities, 
some of them of a most peculiar kind. One 
of the most interesting was a human heart, 
the owner of which had managed to exist for 
60 years in spite of some peouliar malforma- 
tion which theoretically should have prevented 
the action of the heart, but did not, owing to 
an abnormal modification. This paper raised 


an interesting discussion amongst the surgeons 


present, and brought out a great many strange 

facts discovered at post-mortems. In one sub- 

ject there had been found seven muscles peculiar 

to apes ; and many abnormalities of this kind 

point directly to and are explicable only on the 

topory of the evolution of man from a lower 
orm. 


At a recent meeting of the Zoological Society 
a paper was read by Mr. E. B. Poulton on his 
experiments on the protective value of colour 
and markings in insects (especially in lepidop- 
terous larvæ) in their relation to vertebrata. It 
was found that conspicuous insects were nearly 
always refused by birds and lizards, but that 
they were eaten in extreme hunger: hence the 
unpleasant taste failed as a protection under 
these circumstances. Further, conspicuous and 
unpalatable insects, although widely sepa- 
rated, tended to converge in colour and pattern, 
being thus more easily seen and remembered by 
their enemies. In the insects protected by re- 
sembling their surroundings it was observed 
that mere size might prevent the attacks of 
small enemies. Some such insects were unpa- 
latable, but could not be distinguished from the 
others. In tracing the inedibility through the 
stages, it was found that no inedible imago was 
edible in the larval stage ; in this stage, there- 
fore, the unpleasant taste arose. 


Lieut. H. W. Seton-Karr. read a paper on 
Monday last on the “Alpine Regions of 
Alaska,” in which he stated that Alaska was 
one of the best regions for the study of the 
formation, movements, and extent of glaciers,- 
the St. Elias Alpine region offering one of the 
best places for the study of glacial phenomena 
under the most powerful conditions. None 
of the old navigators saw the true character 
of the flat, broad plains whioh bordered the 
coast. To the cast of Yakatat Bay, and to 
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tho east of Icy Bay, there existed small areas 
of flat land, which were covered with a forest 
of spruce and cedar. But every other plain or 
flat expanse consisted of ice, and was covered 
with stones and moraines, The terminal 
moraines of these glaciers were so gigantic and 
extensive that thé ice itself lay buried under 


millions of tons and hundreds of square miles” 


of loose rocks and stones, which it had carried 
down with it from the mountains in its slow 
and gradual advance. Large as these moraines 
were, the bare ice was correspondingly immense 
in its extent. What he named the Great 
Agassiz Glacier was probably about 600 square 
miles in extent, and its moraines between one 
and two hundred; and what he named the 
Great Guyot Glacier, on the west of it, was of 
quite unknown extent. Where it projected 
into the sea the ice cliffs were 300ft. high. 
This joined Icy Cape. ‘The soene or view of 
the St. Elias range from Yakatat was one of 
the most wonderful in the world. Mount St. 
Elias, hitherto considered the highest moun- 
tain in North America, stood upon the ocean’s 
ridge, from which it rose sheer to 20,000ft.—a 
mass of snow and ice from base to summit— 
‘the longest snow-climb in the world short of 
the Antarctic regions. Hitherto it had been 
supposed that Mount St. Elias stood exactly on 
the 141st meridian, which was the boundary 
line; but he had found that the summit was 
east of the meridian of longitude mentioned, 
and that, therefore, Mount St, Elias was in the 
British Empire. 

The Inman and International Steamship 
Company are about to introduce a novelty in 
Atlantic linere, for they have ordered of 
Messrs. Laird a new vessel of 8,500 tons, to be 
built of steel, and to be fitted with independent 
twin screw engines. The new vessel will have 
‘longitudinal as well as transverse water-tight 


bulkheads, and will therefore be presumably 


ansinkable under any ordinary conditions. 
The new steamer, Hondo, tried on the Clyde 


the other day, is an indication of the direction 


in which steamship engines are tending. The 
vessel is intended for the fruit trade between 
Central America and New York, and is specially 
fitted for carrying such fruit as bananas. The 
mean speed obtained was 143 knots, which is 
exceptionally good for a vessel 235ft. long by 
35ft. broad, and 26ft. 9in. deep. The engines 
are of the triple-expansion type, the cylinders 
being 22in., 354in. and 57in. in diameter, and 
developed 1,900 indicated horse-power, the 
boilers being set toa working pressure of 160Ib. 
It is stated that, considering the size of the 


vessel and the engine power, the speed obtained 


is the best on record. 


_ Amongst the patents obtained during 1886 
is one in which the inventor employs hollow 
beams or balanciers, which are caused to rock 
by inclosed liquid, shot, &c. He believes that 
he has discovered improvements in obtaining 
and applying power, and thinks that in time he 
Ta be able to bring forth the perpetual 
motion. : 


Two prizes of fifty guineas each are offered 
by the Tobacco Trade Section of the London 
Chamber of Commerce, to be awarded respect- 
ively for.the best specimen of tobacco grown in 
the United Kingdom, and for that produced in 
India, or in any of the British Colonies and 
possessions, 


Some interesting information in connection 
with ancient metal-work has been recently 
communicated to the Paris Academy of Sciences 
by M. Berthelot; who has been examining the 
four Chaldean votive tablets, with cuneiform 
inscriptions, discovered by M. Place in 1854, 
under a corner-stone of the Palace of Sargon 
(circa 706 B.c.). The smallest tablet consists 
of beaten gold, and does not contain much 
foreign metal. The silver tablet is equally 
pure, but has suffered some superficial altera- 
tion. The third tablet has undergone very 
considerable alteration ; the unaltered interior 
part is an alloy of tin and copper in about 
the proportion found in many antique bronzes. 
The results obtained in the examination of the 
fourth tablet were most unexpected, as it was 
found to consist of pure crystalline carbonate 
of magnesia; it is, therefore, in its original 
state, and is not, as has been assumed, an oxi- 
dised metallic tablet. Reference is further 
made to a fragment of a vase and a small votive 
figure found by M. de Sarzec in the excavations 


at Tello, 
alteration, but the metallic core was pure 
copper. 
antimony ; 
the general belief, must have been known to 
the ancients, 
corides, Pliny, and others with lead. It seems 


The image had suffered much 


The vase was found to be pure metallic 
this metal, therefore, contrary to 


although confounded by Dios- 


that R. Virchow has also noticed the existence 
of ornaments of metallic antimony, probably 


dating back to the time of the first introduction 


of iron. The purity of the metals in these 
specimens seems very noteworthy. 


LETTERS TO THE EDITOR. 


[We do not hold 


our correspondents. . The editor respectfully requests that all 


communications should be drawn ‘up as briefly as possible.) 


All communications should be addressed to the EDITOR of 
he ENGLISH MECHANIO, 332, Strand, W.C. 


All Cheques and Post- ee Orders to de made payable to 
J. PASSMORE EDWARDS. 


%% In order to facilitate reference, Correspondents, when 
speaking of any letter previousty inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. 


e I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
put in all other subjects; For such à person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 


a clutter with this little pittance of his, will undertake q 


to write the whole body of physicks, a vice from whence 


great inconveniences derive their original.” Montaigne: 


Essays. 
—te— 


THE CATASTROPHE OF FIFTY 
CENTURIES AGO. 


' [26958.]—I AM indebted for the discovery of 
one sound saying on this to your “ F. R. A. S.“ him- 
self. A querist having asked him where he could 
learn about carved crucifixes of Krishna, was 
curtly told he should read Higgins's ‘Anacalypsis.’”’ 
That queer pair of bulky volumes, out of print 
sixty years and well-nigh forgotten, the spirit- 
rappers have raked up and reprinted, as our 
e F. R. A. S. seems aware, along with astrology, 
divining-rods, and all conceivable rubbish. 
Surely the letter that Mr. Proctor received, “ Dear 


ir,—Do you still cast nativities? must have 
miscarried and have been meant for our friend). 


Well, this Squire God-fry Higgins, the sweepings 
of whose fads fill those lumber volumes, persuaded 
himself that Krishna had been one of many 
incarnate gods, that were held to have been 
orucified ; but as no temple carving in all India is 
known to show him on a cross (but only dancing 
with the nine“ milkmaids, like Apollo with the 
Muses), the explanation was that, when mission- 
aries got there three centuries ago, they were 
clever enough not only to discover every such 
crucifix in the length and breadth of India, but to 
demolish all traces of every one! A miraole truly 
beating all St. Francis Xavier's, and if duly 


the Avvocato del Diavolo never succeeded in 
keeping him out of the Calendar. But Higgins 
being such an authority with “F.R.AS.,” one 
whose whole sweepings should be read, I marvel at 
his missing the remarks on the Bradlaughs and 
Ingersolls of that day, who were as sure as ours 
that the Genesis flood would have left traces that 
they failed to find. 

“Good heavens!” asked Higgins (III. 315), 
“gan we make a single step without treading on 
them? The difficulty is not in finding no traces 
but in finding too large ones, and too many o 
them. I speak not now of the processes by which 
the strata of the earth were deposited ; but every- 
thing tends to show that the, last change has been 
sudden and violent.” 

Whence and how does the F. R. A. S.“ consider 
the gravel to have been brought and spread over 
most of the site of London, that renders it so 
healthy? Its stones are mainly flint, that must 
have come the 30 or 40 miles from the Bucks 
chalk hills; but of the few that are not flint, none 
from nearer than the Forest marble of the 
Oolites, twice as far. But most are wondrously 
little rounded for the shortest journey; and a 
sizes, from half-pound stones down to half-drachm, 
are intermixed, with no sorting or approach to 
stratification. A most hasty and violent operation 
must the whole carriage and deposit have been. 
Very few days would have rolled them much 
rounder, and sorted them of a size. Compare any 
modern beach, or the Eocene “ Oldhaven bed ” of 
geologists, that crops out as near as Blackheath ; 
unlike all such, the river-drift beds, as this of 
London, and similar ones in every valley, whereon 
half the healthiest towns everywhere stand, can 
only be the work of a catastrophe ; it applies alike 
to valleys at all levels. The Duke of Argyll, 


vainly trying to account for all by imaginary 


ourselves responsible for the opinions of 


attested at Rome on his behalf, we cannot wonder | P 


il | “I will cause it to rain on 


55 


“ submergence” (with which it has nothing to do) 
marvelled at finding gravel beds, similar to the 
unich, because it is 1,500ft; 
but in similar valleys 15,000ft. 
Andes, he might 
doubtless find the very same. The vale of every 
bears witness to the 
stream, great or small, having once, for a few days, 
filled it to many C 
section, and also with manifold the . utmost 
velocity; or in short, many myriadfold the greatest 
modern flood-volume. Not only does the vale of 
eyery stream attest this; but the countless vales 
that contain no stream, winding for leagues upon 
leagues, with dry bottoms, through all the deserts 
and our English chalk downs. . 
Now the date when this happened is shown 
approximately by borings in any elta or alluvial 
plain that is receiving annually an addition from a 
muddy flood. Wherever such flats have been long 
settled and cultivated, “F.R.A.S.” will probably 
allow that the rate of increase, or how many 
inches are added per century, must be pretty well 
knowable. Especially must it be so ina monu- 
mented cradle-land like Lower Egypt; also in 
Lombardy (where the town Adria, that gave name 
to the Adriatic, is now twenty miles inina); and 
tolerably known too in the Bengal delta ; and even 
that of the Mississippi. In all such flats, nought 
but impalpable silt forms the soil to a great depth; 
but on boring down, at the precise depth which is 
fifty times the known centurial addition (or at 
least between some forty-eight and fifty-two 
times), we come to a seam of gravel or pebbles ; 
very thin it may be, but there the stones are, 
uite unlike aught for many fathoms above or 
below them, but entirely similar in quality to the 
thicker gravel beds of the upland parts of the 
same river. In short, the same catastrophe that 
swept together the local lodgments of drift in the 
upper vales, is thus plainly proved to have carried 
identical gravel down to the sea, hundreds of miles 
further, in most cases, than any modern flood 
conveys ought but impalpable silt, and to have 
spread it over plains as large as England, or (in 
the case of Bengal or Louisiana) still larger. And 
on those, the later accumulations date clearly (to 
within a century or two) when this occurred. 


Of course it might be said, All these effects 
would be thus, if the Ganges valley had been 
deluged by what is equivalent to a sea falling on 
it, say, fifty centuries ago ; and the Missisalpp’ valley 
(half a continent) had suffered the like fifty-one 
centuries ago; and the Nile valley, an exactly 
similar oatastrophe, fifty and a half; and the Po, 
or rather all Europe, a few years earlier or later. 
But, however many such local deluges you like to 
make, we defy you to agree which of them to date 
the first or last, or find the least indication of their 
order; and the whole hypothesis will be of a dozen 

if-dozen stupendous miracles or mysteries, 
that is to say, events of unparalleled magnitude 
known physical 


second greatest astronomer, Halley, having lodged 
a paper thereon in the 


thing is that our scientists for the century an 
more since Smith founded the “geology” of strata, 
though this was in their Philosophical Transactions, 


existence. 
postulate, 


figment. > 

The blundering absurdity that this catastrophe 
must be “ geological,” that is to say traced to some 
terrestrial cause, rans through and. poisons every 
word now thereon, from preacher Kinns up to the 
Duke of Argyll. All insist on reading in Genesis, 
for “rain from heaven,” a displaced sea ; and for 
the earth,” I will cause 
land to subside, or sea and land to change places. 
The proofs of submergence: however late or large, 
as in Wales, Scotland, &o., have no business to be 
cited in this connection. All were, I have no 
doubt, earlier than the late catastrophe, or even 
than the Glacial age. How can there have been 
any subsidence or crust movement since the Glen 
Roy terraces were formed? Ib is quite incon- 
ceivable and impossible that, since the glaciers 
melted which confined that high lake, the strata 
can have altered their tilt anywhere in Scotland, 
or Britain, or even near these isles. Yet the 
Glacial age is gone since then, and the mammoths, 
Irish elks, woolly rhinoceroses, sabre-toothed tigers 
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and lions, all the chief creatures of that time (here 
and everywhere), and the sea all around is so much 
higher (relatively to us), 600ft., as to make all 
this, that was then part of the Continent, now 700 
British Isles | 


Not only in Darwin’s early work that I quoted 
. 284, but in his chiefly famed one, the Origin of 
pecies,” are abundant proofs that only in the lands 
connected with Asia has there been “survival of the 
fittest” in historic times. In no land disconnected 
therefrom have the fittest species, or anything like 
their fittest, survived. Hach have some fragment of 
their antediluvian fauna, a few chance relics alone 
surviving an event whereby it seems plain that 
everything wherein was the breath of life, “ of all 
that were on the dry land, died, without one ex- 
ception. . 
rof. Dawkins gave, in the Popular Science 
Review (1871, p. 397), a map of the antediluvian 
state of Britain and its plateau AS ui the shallow 
seas), and observed: “I have followed Sir H. de la 
Beche and Sir C. Lyell in taking the 100-fathom 
line as representing the coast, the line from which 
the soundings deepen seawards so quickly in every 


direction that the lise of 200 fathoms would 


include an area which is but slightly larger. As 
evidence of this coast-line, Mr. Godwin-Austen has 
brought forward the littoral shells, the shingle, 
and the line of rocks which are found,near the 
embouchment of what may be called the river of 
the English Channel. And that this river pies 
the drowned half of the Seine] is no myth is 
prore by the discovery of the Unio pictorum, in 

om 50 to 100 fathoms water by Capt. White, at 
the same spot.” In the same periodical (1873 

„ 159) he fe a similar mop extended to all 

urope; and another in his Early Man in Bri- 
tain,’ p 111, where he.saysof the oceanic 100-fathom 
line: “ At this depth the soundings show the pre- 
sence of a line of submarine cliffs which form the 
margin of the plateau of the British Isles, and 
mark the probable Atlantic coast-line of north- 
western Hurope during a large part of the pleisto- 
cene age.” 

Reference to the Admiralty Charts, however, 
will show that this cliff-like drop at the 100- 
fathom line is no local peculiarity. It is absent 
from the Mediterranean, indeed; but elsewhere the 
shelving of every ocean from every continent pre- 
sents the same feature. Whether this line be at 
a few miles only from the present coast, or at 
hundreds (and there are but few plateaux like the 
British, that joins us not only to Ireland and 
France, but to Jutland), a rapid deepening always 
divides these shoals from the general ocean. In 
both hemispheres and all the Zones the soundings 
giro this markof its having been last raised 100 

athoms. The mammalian and terrestrial relics 
se just beyond that line, and never nearer, 
are the true Reliquie Diluviane. No marine spoils 
brought to land, as in the gravels of Moel Tryfan, 
and a few other Welsh and Scotch hills, are at 
all likely to belong to this latest and general 
catastrophe, which swept off all movables from 
and to sea. 

In the maps that he extended to the Mediter- 
ranean, Prof. Dawkins rightly treated that basin 
Mes | differently. The ocean, 600ft. lower than 
to-day, could not overflow the lip at Gibraltar that 
it has now deepened into a strait; and thus had 
not entered and drowned that vast valley, which 
was probably antediluvian man’s chief seat. The 
two lakes that received and evaporated all its 
rivers, must have been (like that which still re- 
ceives the Jordan), at levels far below that of the 
contemporary ocean. He supposes them (or, at 
least, the one fed with the least rivers), no less 
than 3,000ft. lower than our present seas; and in 
support thereof, quotes from Mr. Maw this extra- 
ordinary difference between shores within and 
without the Mediterranean: “On entering the 
Straits of Gibraltar from ‘the Atlantic, a notable 
change takes place in thé aspect of the coast. Cape 
St. Vincent, onthe Atlantic coast, presents a bold 
line of cliffs to the sea, and bluff cliffs extend many 
miles towards the Straits; but as soon as these are 
passed, a change of coast-form takes place, which 
must be noticeable to every observer. Cliffs on the 
seaboard become the exception, and the general 
line of the coast is merely a shelving under the 
sea of the general hill-and-valley system of the 
land.” . . . “Corsica, and the adjacent islands 
of Elba, Capraja, and Monte Cristo, are also re- 
markable for the absence of cliffs, and are wanting 
in those abrupt escarpments separating land and 
water which are so abundant on our own coasts. 
Their aspect is that of mountain tops rising out of 
the sea, suggesting to the eye the seaward pro- 
longation of their sub-atrial contour.” In short, 
says Dawkins, “ the present aspect of the Mediter- 
ranean is, geologically speaking, a thing of yester- 
day.“ Before this recent irruption that drowned 
it, but has not yet had time to give it a proper 
coast-line, all its present isles were mere hills 
rising from European lowlands; and Sicily and 
Malta stood on a broad plain dividin the two 
lakes, and uniting Italy to Tunis. The Black Sea, 

Sea-of Marmora, and Red Sea must also have been 


valleys, each containing its own separate evapora- 


tion-lake at different levels; and the phrase till 
then was accurate that God called the dry land 
earth, and ‘the gatherings of waters called He 
seas, whereas there is now rather a single sea 
surrounding and isolating manylands, In Adam’s 
time it was his continent that was the single 
“earth,” and bore in its hollows many and various 
“seas.” Among the Bible students, General Gordon 
alone seems to have gathered therefrom what the 
physical facts teach us better of this catastrophe, 
the great permanent addition it made to the globe's 


uids. 

The filling of the Mediterranean is not yet quite 
complete. The inflow through the Gibraltar Strait 
shows this; and we know that, though local changes 
of level on its shores have Happened (the Temple 
of Serapis, for instance, near Naples, having in 
these 18 centuries first sunk many feet and then 
risen again, but not to its original level), yet the 

eneral aspect of old ports in that seu, as Jaffa, 

yre, Sidon, &c., is as if it had risen over their 
footings. The oldest building in Ravenna the 
engineers have lately raised bodily to keep its 
floor dry. St. Mark's Place at Venice was never 
flooded in the Middle Ages, but has been by 
several tides in our time. Now there seems nothing 
stranger about that wonderful phenomenon, the 
sea flowing into holes and driving mills in Cepha- 
lonia, than the fact of its never being known or 
utilised till this century. My suggestion is that it 
never existed till lately, the sea not having reached 
the brim of the openings into which it now pours 
on the edge of that upturned limestone stratum, 
which is like the chalk of Guildford or the Isle of 
Wight in position. Of course it will presently be 
full and the mills cease to work. 


As for the fragments of the fauna of different 
islands, and of America and Australia, that sur- 
vived the catastrophe, I think this can only have 
happened by certain local upheavals of new land 
on the coasts off which the creatures and the 
timber to which they clung had just been swept. 
Perhaps the Moel Tryfan gravel-bed, between 
Snowdon and the sea, may be a monument of such 
a local event; and if there were no other in Britain 
that would suffice to explain the saving of the few 
British land species, even if any of them were 
(which I believe none are proved) peculiar to 
Britain. Not “the fittest,” however, happened tu 
survive by any means. The extirpation of our 
black rat by the Continental brown rat, only intro- 
duced a century or two, is proof enough of that; 
but Darwin’s works are full of proofs that on no 
land detached from Asia, not even the two Ameri- 
can continents, was there “survival of the fittest.” 
If there had been, Buffon would never have written 
that “creative power” seemed to have failed in 
the New World. (But this only regarded non- 
flyers and non-swimmers. The condor and alligator 
are no failures.) 

Most islands, perhaps none smaller than Britain 
and more oceanic, had no native mammals (except 
bats), nor batrachia, he says, when discovered. 
(Their fossil fauna no poorer than the Continental, 
but their living representatives nil.) On the coasts 
of all lands whereon any ‘mammals however sur- 
vived (as I cannot doubt that everything having 
life “on the face of the ground” died, so that 


whatever was saved was afloat of the ground), 


there are doubtless certain local coast upheavals 
that account for their salvation. But the chief of 
all such upheavals I hold, of course, to be the 
Ararat that caught Noah's ark after driftin five 
months, and during seven more hoisted and pre- 
served its prisoners above the clouds in a pure air, 
necessary to them doubtless while the surrounding 
new plain, with wreckage of a world, was being 
prepared for them by a long summer’s vegetation. 
Now, physical geography will show this to be the 
exact place where the newly added load on the 
globe was likeliest to cause such chief upheaval. 

he largest present inclosed basin (whence water 
escapes not) is the Asiatic one, containing the 
Caspian and Lake Aral; but equally large of old, 
or larger, was the Mediterranean one, now drowned. 
The valley of the Araxes, containing Ararat, is 
just that recess of the Caspian basin that reaches 
nearest the main hollow of the Mediterranean one. 
It is true the two are here separated by the narrow 
upper Euphrates vale, whereas further north the 
two great basins are conterminous; but that 
watershed where they touch is not between their 
centres or main hollows, as this Araxes valley is. 
Now, with equal downpour on the whole globe, 
both these vast basins had to retain at least four 
or five times the depth of water that could accumu- 


late anywhere else. The Mediterranean has done f 


so permanently, and the Asjatic must for some cen- 
turies, the Caspian having not evaporated down to 
its present limits till historic times. Just between 
the centres of those two chief-added loads was 
obviously the district wherein they would cause 
new upheaval, if anywhere. 

Not only the valley gravels and river drifts, to 
which all healthy towns owe their salubrity, but 
the furrowing or shaping of our valleys themselves, 
everywhere, is mainly the work of nothing slow, 


but of a single day's catastrophe (“ the day that 
Noë entered the ark ”—not the month or week, but 
the day—“the flood came and took them al 
away ). Of this suddenness there is monumental 
proof in any volcanic district where a succession of 
lava streams flowed; some earlier and some later 
than 50 centuries ago. Till lately, only one such 
was known, the Auvergne district, with its 2,000 
extinot craters (the last eruptions having been in 
A.D. 460), and a small part of which, modelled by 
Squire Scrope, is exhibited under a glazed case 
at the head of the stairs to the Jermyn-street 
Museum. But since that we hear of three exactly 
similar large tracts, one in California, one in New 
Mexico, and one in New Zealand (almost the vil 
Antipodes of Auvergne). To imitate the mod 

ou have but to box a lot of clay, with uneven 

illocky surface. Pour a ladle of lead on the 
highest knoll, so that it runs down and hardens in 
several long tongues. Then put it under a water- 
fall, and the shower-bath will furrow out vales 
between these tongues of lead, which protect the 
clay just under them. When it is dry, pour lead 
again on the same summit as before, and you will 
have a model like any of those four curious coun- 
tries that happen to exhibit, on such distant sides 
of the globe, whether ¿heir vales (and consequently 
vales of other countries in generah) are the result 
of anything gradual or of a catastrophe. 


According to the. Duke of Argyll (“ Geology 
and the Deluge) the extinction of the mam- 
moths in Siberia, &c., with much similar evidence, 
has been “marshalled and arranged by Mr. 
Howorth, a lawyer, who, as such, has been accus- 
tomed to the work of so bringing facts together as 
to convince the human intellect of, the conclusions 
to which they reasonably lead.” But I find this 
Mr. Howorth, while insisting on the necessity of a 
catastrophe affecting all Siberia at once, admittin; 
that nobody to-day” will believe in a “ gene 
deluge,” which is nearly equivalent to saying that 
nobody but fools are alive to-day. There is no 
past event more certain, hardly any half so oera 
as the general deluge of 50 centuries ago—i. e, 
of a sea from the sky. But deluge and sub- 
mergence (which is all the Duke harps upon) are 
two things, of which either may exist entirely 
without the other. E. L. G. 


ANOTHER HYGROMETER. 


arden EA that the subject of hygrometry 
is before your readers, permit me to make mention 
of one. Good as the hygrometer may be described 
by your correspondent last week, I believe I have 
a knowledge of one that will beat it outright for 
trustworthiness: and tell-tale ability. I have neither 
made this hygrometer, handled it, nor seen it in 
any list of apparatus, yet I have been acquaint 
with it for some two years or more, and always find 
it reliable. 

Naturally, your readers will wish to know what 
it can he. ell, it almost puzzles me to tell them. 
It is the manner in which the waste steam of a 
travelling locomotive conducts itself after leaving 
the chimney. Does it linger in the atmosphere as 
if undecided whether to disappear or not? then 
saturation point is not far away. On the other 
hand, if it is snatched up with avidity, depend upon 
it it is a dry day with no chance of falling rain. 
Dwelling within a league of one of our main lines, 
I can testify of these variations from numerous 
observations. I have seen, on a hot summer's day, 
passenger trains rising an incline near our station, 
and therefore under full stroke of steam, without 
giving the slightest indication of their motive 
power, vomiting no smoke at the same time. At 
another time I have just had time to detect it ere 
vanished. At others it has been visible for three 
or four yards, then for the whole length of the 
train, and so on, finally stretching on damp and wet 
days a long distance away. I have seen in the 
height of summer steam hang about considerably, 
with large patches of blue sky overhead—a curious 
revelation to me at first, Indeed, this hygrometer 
is a very delicate informant. 


And some of the daily variatidns are not less re- 
markable. Working in a hayfield one day last 


| summer, adjoining the said railway, I was deter- 


mined not to let the opportunity slip by. Up to 
one o'clock each passing train had given a gloomy 
appearance, which seemed likely to continue, the 
ag being overcast, while the hay or grass refused 
to be made. But somehow soon after the sun burst 
forth, the sky grew clear, and the trains began 
speedily to prophesy, if such it can be called. 

radually the steam disappeared until entirely 80, 
the afternoon became exceedingly hot, and never 
did hay make faster. It was carried that day; of 
course there was the same moisture in the air as 
before. The sun, in raising the temperature of the 
atmosphere, had made all the difference in giving 
it greater absorptive powers. A fortnight in the 
early hay season of last year was declared by this 
test to be phenomenally dry. Washerwomen please 
note when living near railways. 


Bulkington, Rugby. W. K. Fulleylove. 
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TWO-SAIL HORIZONTAL WINDMILL. 


176966.) —I SEND elevation and plan of a two- 
sal horizontal windmill, which is an improved 
form, and more practicable, though similar in 
Pe to the one given in letter 26894, page 
666. This arrangement of mill I designed as far 


back as 1874, at which time I made several models | P 


to test its effect and best arrangement. 
The chief difficulty with this form of mill is the 
automatic adjusting of the sails, which will not 
do with a vane on the top as “Tal” suggested 
(letter 26894), as it does not keep steady, being 
carried partly round by the drag of the chain ; this 
necessitates using the ordinary and expensive fan 
with gearing; but I prefer to dispense with all 
adjusting gear by using the mill ina vertical form, 
wherever practicable, as it is not then required, the 
itself facing up to the wind. There is much 

to be said about reefing gear, also automatic speed 
_ Xegulator, as only at certain relative speeds is the 
mill working at its best; but as this mechanism 
is under patent protection, I refrain from ocoupying 
DESORIPTION.—A, the sails; B, louvre-boards ; 
O levers to move louvre-boards; D, regulating rod 
Pasting through main axle to floor below; E, 
adjusting rod or shaft-actuating wheel; F, a com- 
bined ae and bevel wheel in gear with the 
Pinions G, which engage with the wheels H fixed 
to the sails, This gearing is proportioned and 
arranged to give the sails half a turn to one turn 
of the mill, but in a contrary direction (see arrows 
in plan), The dotted lines in the plan show the 
directions of the sails at the various positions 
uring a revolution of the mill. The dotted 
“rows show the direction of the wind. All the 

18 of iron. Aerial. 


HORIZONTAL WINDMILLS. 
(26966,J—THINKING it may be of use to some 
>t your correspondents interested in this matter, I 
we orward a mathematical demonstration 
; en seems to me to conclusively prove the 
quality in mechanical effect between the oblique 
1 and the direot one. 
whan B, Fig. 1, be the section of a plane, upon 
h the wind blows in the direction of arrow 
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CD, with such a velocity as to describe a given 
iven time, say, one second; and 
let A B be moved parallel to itself in the direction 
CD. Now, if the plane A B moves with the same 
as the wind—that is, if the point B moves 
the same time that a 
article of air would move through the same space, 
it is plain that in this case there can be no pres- 


space B H, in a 


the space BE in 


sure or impulse of the wind upon the plane; but 
if the plane moves slower than the wind, in the 
same direction, so that the point B may move to F, 
while a particle of air setting off from B at the 
same instant would move to E, then B F will ex- 
press the velocity of the plane; and the relative 
velocity of the wind and plane will be expressed € J 
by the line FE. Let the ratio of FE to BC be which rests in a sai : 
given, say, as 2 is to 3; let the line A B represent stone base being utilised to store corn in, I would 


pane, inclined in such a manner that the base 
K of the might angled triangle J K N may be 
e perpendicular NK = BE. 


(according to the known rule of oblique forces) the 

impulse of the wind upon the plane J 

to move it in the direction of L M or N K, will be 

denoted by the base J K; and that part of the im- 
ulse tending to move it according to the direction 

K will be expressed by the perpendicular N K. 
Let the plane J N be movable in the direction of 
J K only; that is, the point J in the direction of 
J K, and the point N in the direction N Q parallel 
thereto. Now it is evident that if the point J 
moves through the line J K while a particle of air 
setting forward at the same time from the point N 
moves through the line N K, they will both arrive 
at the point K at the same time, and conse- 
quently in this case also there can be no pres- 
sure or impulse of the particles of air 
upon the plane J N. Now, let JO be to 
JK as BF to B E; and let the plane JN 
move at such a rate that the point I may arrive at 
O, and acquire the position JQ, at the same time 
that a particle of air would move through the space 
NK; as OQ is parallel to JN (by the properties 
of similar triangles), it will cut NK in the point 
P in such a manner that NP=BF and PK 
= FE; hence it appears that the plane JN, by 
acquiring the position OQ, withdraws itself from 
the action of the wind, by the same space, N P, that 
the plane A B does by acquiring the position FG ; 
and consequently, from the equality of PK to 
F E, the relative impulse of the wind PK upon 
the plane O Q will be equal to the relative im- 
pulse of the wind FE upon the plane FG: and 
since the impulse of the wind upon A B with the 
relative velocity F E, the direction B E, is repre- 
sented by 3 A B, the relative impulse of the wind 
upon the plane J N, in the direction N K, will, in 

ike manner, be represented by 4 J K;. and the im- 
pulse of the wind ve the plane JN, with the 
relative velocity P K in the direction J K, will be 
represented by § N K; and_ consequently the 
mechanical power of the plane J N, in the direction 
J K, will be i the parallelogram JQ; that is 
¿Jk x NK; that is, from the equality of JK 
= AB, and N K = BE, we shall haves JQ = 
ABxjBE=§ ABx}BE={ of the area o 
the parallelogram A F. 

Consequently, we see that what is lost b 
obliquity of impulse is gained by the velocity of 
motion. 

Now, this being so, and having regard to the fact 
that all the vanes or sails of a vertical mill act 
together, whilst in the best-designed horizontal, 
little more than one at a time oan receive the 
impact of the wind, it is difficult to see how any 
possible combination of horizontal vanes can equal 
let alone surpass, the old-fashioned vertical of 
good design. In my last letter on this subject I 
stated that the horizontal seldom reached much 
above 4 of vertical; but I find on making closer 
search that they have been known to reach as high 
as 4 the power of the old vertical mill. I find also 
that my last letter (26895) reads: The. disad- 
vantage of horizontal windmills does not merely 
consist, &. The word “merely” should have 
been deleted. | J. Q. D. 


[26957.]—“ Q. E. D.“ (letter 26906) makes some 
extraordinary assertions., Thus I would liķe to 
know, what would be the measurements of a 
vertical windmill having four arms, a suitable 
axle and bearings, e upon a wooden 
scaffold capable of revolution by means of a boom 
having a large wheel on the end of it, as I shall 

resently describe—the same to cost, if we are to 
believe him, the “ prodigious ” sum of £500. Next 
I would ask any sane mechanic, would it not take 
more timber, more iron, and much more labour to 
construct a horizontal than a vertical windmill ? 
Is he not including in his ridioulous estimate “ all” 
the gear requisite to convert corn into flour, &o. ? 
I have only to go down to the docks and I can see 
handy little windmills npon many of the ships’ 
decks pumping out the bilge water and turned 
head-a-wind by means of a handspike, such mills 
being, say, 10 or 12ft. diameter, and probably 
costing, say, about £3 or so. Within a few miles 
from where I write stands a vertical windmill, 
This consists of a circular stone base of some 12ft, 


high, and upon this base is erected a stout wooden 
framework, say about 20ft. high, which is weather. 
boarded all around, and provided with suitable 
doors and windows. The mill spindle is under 


cover upon top, and bps on to a vertical spindle 
block upon the ground, the 
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guess that each arm measures, say, 25ft., and at the 
backside projects a long boom securely attached to 
the framework, ard having at its outer end and 
at right angles to same a wheel of, say, 7ft. dia- 
meter, so that two men can turn the whole affair 
to any given point of the compass. Now comes 
the moral, This mill has done work to my know- 
ledge for about 26 years without meeting with any 
serious mishap from storms ; but some year or two 
since the lessee of same sat looking at it day and 
night for between two and three months, waiting 
in vain for a working waft of wind. The farmers 
carted away their corn in disgust to the steam mills 
contiguous, and I attended his funeral after he had 
driven a mortising chisel into his chest in despair. 
I think that “it isa mistake” to say that a ship 
sails faster before the wind than when “ona 
wind.” This is the rock, I think, that horizon- 
tallers split upon, They ignore the fact that only 
for an instant is their one sail at right angles to 
the wind, that then it is moving in the same 
direction, thus reducing its effect, and presently 
the wind is, in nautical parlance, taken out of it 
by the “weather one.” Also, my friends, no one is 


in the habit of putting a windmill head “close 


hauled upon a wind.“ A., Liverpool. 


HORIZONTAL WINDMILLS. 


[26958,]—I HAVE read with great interest the 


letters from your various correspondents on the 
subject of Horizontal windmills, and as I have been 
engaged on the subject for the past year at odd 
times, and have no particular interest in either 
type & word or two on the subject may not be out 
of place. 

bout a year ago I made a model 3ft, in dia- 
meter on Mr. Russell's plan, and tried it in a strong 
gale of wind; it worked perfectly, and I did not 
find any of the banging your correspondents seem 


to think there would be, The sails seemed to be 
cushioned by the wind on account of the speed of 
the arms being nearly that of the wind itself. 
Probably, with a heavy load on, the case would be 
different; indeed, I now remember that when I 
nearly pulled it up by main force they did bang a 
bit. though not very noticeably on such a small 
model. 

I hope to show, however, by means of a few 
55 0 considerations, that unless a horizontal wind- 
mill of the above type runs very slowly it is no good 
for electric lighting purposes. 

My next development was that suggested by Mr. 
Button (letter 26893, p. 566), which form is cer- 
tainly much superior to the flapping plan, pure and 
simple, and would probably give out double the 
power. 

I am now, however, in favour of the vertical 
type een) for the following reasons, which 

a 


my calculations entirely justify :—(1) The pressure 


on the vane varies as the square of the difference of 


the velocity of vane and wind. 

(2) Bor electric lighting, which is what I have 
in view, it would not be advisable to run the wind- 
mill slower than 100 revs. per minute, as the speed- 
reducing gear would otherwise be so wasteful that 
the small amount of energy would hardly reach the 
dynamo at all. We could not expect a 3-unit 
dynamo to work at less than 800 to 1,000 revs per 
minute, 

I now proceed to give some figures for compar ison 
between horizontal and vertical windmills. We 
will assume 100 revs. per minute to be the last 
speed of mill allowable on account of gearing :-- 

Horizontal Windmill.—Taking the eccentricsl!7 
worked one, it is evident (by resolving forces) that 
this has very nearly twice the turning moment of the 
ordinary flapping one. Sails 10ft. high x 5ft. wide 
(six sails); circle described by sails = 10ft. (at 
least); windmill to develop $H.P. for 18 hours 
every day; dynamo gives 50 volts and 6 ampères 
for 18 hours; ampère-hours stored in accumulator 
= 108. This gives us 20 ampères, at nearly 50 
volts, for ö hours; this = 15 200., or 89 100., lar aps 


going for the 5 hours, which should be enough for 
a small private house at any one time. j 

At 100 revs. per-minute the mean travel of centre 
of vane (at 5ft. effective diameter) = 1,000ft. per 
minute (backwards and forwards only con- 
sidered). Now $H.P. = 16,000ft.-lb. per minute 
. pressure required on vanes (at 1,000ft. odd per 
minute) = 16lb. Now effective area of the three 
vanes (two of them at 45° and one at 90° to the 
wind) = approximately twice that of the vane at 
90°, therefore = 100 square feet; speed of wind 
required te give this pressure = 17 miles fully 
taking the difference in velocity of the mean trave 
of vane and that of the wind into account. ven 
at 50 revs. per minute, this mill would want 13 miles 
per hour of wind to work it to H. P. 

Now take an American mill, on the screw-pro- 
pelle: prinsiple; whose diso has not (like our 

uglish windmills) gaps for the wind to blow 
through it, and see the result. Here we have none 
of that running away from the wind, or at most to 
an infinitesimal degree. Take a diso of 10ft., which 
even in its “slewing round ” motions takes no more 
space (but less) than the horizontal windmill, 

Taking a blade of the propeller ” and resolving 
forces, we find that the “turning force X varies 
as P x cos. a, while P itself, the total pressure 
normal to the vane V, varies again as the pressure 
(in pounds per square foot) of the wind X sin. a. 
Therefore, the best angle for the vanes is 45°, where 
“sin, a” and “cos. a” are equal, and their product 
is approximately 0'5; therefore, to reduce the 
55 of the wind at any velooity to the turning 

orce, we multiply by 0°5. 

Now taking a 10-foot disc at 100 revs.: effective 
area of disc (at least) is 80 square feet; effective 
diameter is {at least) 5ft.; mean travel per minute 
= 1,500ft. per minute. To get 1H. P. (16, OOOft.-Ib. 
per minute, we require 10lb. “ turning force” (odd), 
or 201b. pressure on the face of diso; velocity of 
wind perenne ts only 7 miles per hour ! 

I need hardly say more: the comparison of the 
figures for the horizontal under its best conditions 
(50 revs. per minute) will show why I now prefer 
the vertical type. 

As to regulating speed, this could easily be done 
electrically by making a shunt-wound coil from 
dynamo terminals to work a switch connecting two, 
three, or more branches of accumulators in parallel, 
thus throwing more work on mill, without waste y 
energy, in proportion to the speed of the wind. 
Accumulators could have their connections varied 
from parallel to series, by hand, when wanted for 
lighting. A. M. Taylor. 


[26959.]—W HAT evidence is there that the rela- 


tive cost of a horizontal and a vertical windmill to 


do any given work is as £50 to £500? I think more 
is required before “ Q. E. D.” oan fairly be written 
after this statement. 

In America, where they do use windmills, it 
takes a 25ft. wheel to develop a little over 1H. P. 
in actual work on the average for eight hours a day. 
The old computation is four to one for the relative 
efficiency of vertical and horizontal mills as known 
in Smeaton's time. Has the horizontal mill been 
as much improved as the vertical has by the 
Americans? Could we have a diagram of the 
spring and rope arrangements of Mr. Vallance’s 
mi 

The nee advantage horizontal mills appear to 
have at first sight is simplicity of gearing. It 
would be just as easy to erect a vertical mill on a 
city housetop as the other, era easier, But if 
the horizontal wheel could be improved to, say 
half. the efficiency of the other, the simplicity of 
the gearing might give it the pull. 

W. A. S. B. 


[26960.]J—IN answer to A., Liverpool,” page 
643, I should like to remind him that a steam- 
engine would not revolve if the flywheel was taken 
off; still he would not like to say that it was in- 
ferior in power to the Eolipile of Hero the 
Alexandrian, simply because the engine had a 
dead centre, and the Eolipile had not. I should 
like to call the attention of those gentlemen who 
object to my windmills because of the noise and 
jarring of the sails against the framework, to two 
things that they appear to have overlooked— 
namely, the centrifugal tendency of the sails, 
and the fact that the framework which they 
strike against moves in the same direction, 
both of which would tend to prevent violent 
contact. However, should any of your readers 
who think of making one, still be in doubt 
on this point, it can easily be prevented by 
hinging the sails nearly at the centre (of the sails), 
leaving the longest sides pointing inwards when 
the sails are closed. If this is not sufficiently 
intelligible, and the Editor thinks it of sufficient 
interest, I will send another sketch. I should 
advise Mr. Barker Starkey to pivot his sails 
slightly eccentrical, instead of hinging them as 
shown in his sketoh, or they will get wrenched off 
their sine in a stiff breeze. 

Walsall, F. Russell. 
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THE SILVER FILM OF NEWTONIANS. 


26961. IMB. H. F. MADSEN, on page 537, 
Vol. XLIV., third column, misunderstands my 
meaning. As to the scratch I referred to, 
that a silver film is capable of receiving 
and of reflecting light from its sides, I did 
not mean a scratch through the silver, but a 
scratch on the silver film; such scratches I have 
seen by hundreds that have reflected light from 
their sides in a different direction from the light 
from the general surface, and it is, in fact, in this 
way that they become visible. To make this plain 
let AB, Fig.1, represent a section of the silver 
film, greatly magnet showing a scratch, CD. 
Now with my zin. Coddington I can see that the 
light is refiected from its side C or D as a bright line, 
the depth of the scratch not going through the 
silver. Now, to show the application of this fact 
to the proof of what I n in that part which 
Mr. Madsen quotes from my letter, let A Di Tig 2 
be a section of the silver film (greatly magnifie of 
course to make the reasoning plain to the eye); 
we will suppose it has a depression lin. wide, an 
that from the edge of this depression the silver 
gradually decreases in thickness to nothing at its 
centre C, and then gradually increases to the full 
thickness of the film at its other edge. We will 
take the thickness of the film to be aodyggin. ; this is 
Dr. Draper’s estimate, and is virtually accepted 
by Mr. Madsen; of course, much depends on the 
strength of the solutions. D E isthe perpendicular 
of the general surface, D F is the perpendicular of 
the side of the depression C D, erected on the line 
C DG. Let D be the centre of a 12in. speculum of 
100in. focus; now an incident ray H D falling on 
the general surface would be reflected baok wi 
the focus; but if it fell on the surface D O it woul 
be reflected to H the same distance from F the 
perpendicular as E is from F. E F being the same 
distance as the thickness of the film, viz., sedyogiDs 
therefore, E H would be ygdq,in. Now É is only 
zin. from D, but the focus to which the reflected 
ray D H has to travel is 200 half-inches ; therefore 
the distance I J will be 200 times E H, i. e. rogom X 
200 = din. Now the same reasoning applied to 
the other side C B of the depression will show that 
the ray from that side will be sent to an equal 
distance K to the left of the focus I; therefore the 
distance K J will be double z},, ùe., alain. Now 
this is as viewed by the unaided eye, and is eight 
times as large as the zin. That Mr. Madsen takes 
to be the “least particle which can be perceived 
by the natural vision,” but we do not stop at the 
unaided vision—we use an eyeplcos that magnifies 
the image. Now, supposing that a lin. eyepiece 
magnifies five times, a tin. eyepiece would ma 
twenty times; therefore, the 20 x 20 = ain, 
which is 160 times the size of qin. A speculum 
covered with a silver film would be utterly spoiled 
as to definition, if the silver film was covered all 
over with such depressions. I may just observe 
that no attempt at representing to scale has been 
made in drawing the figures, but merely to pre- 
sent to the eye an assistance to the train of reason- 
ing ; of course the silver film ought to be a curve, 


EI G. „ 


aS D DDD 


and so the line OD as a similar curve, but not 
parallel to the surface of the glass, but I found 
that such a curve could not be distinguished for 

in. from a straight line. I must confess that I 

eel more than ever the importance of getting an 
even deposit of silver, for we need not suppose the 
depressions to go right through thesilver; they 
need go ony half through if we suppose them to 
be half the Above width, and the same effect will 
be produced. Of course the unevenness of a silver 
film would be of an irregular character. I have 
n it to be regular on a small portion of the 
surface, so as to reason out the effect of irregulari- 
ties within the limits of the thickness of the silver 
film. New suppose that the irregularity of the 
deposit extends over 3in., and this I have certainly 
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ACCIDENT. at Carlisle, 418 
Accordion, organ : 507, 548 
stand, 177 
Accumulator : charging, 72, 92, 159 
forming, 161 
pocket, 116 
Accumulators : 245, 291, 380, 570 
lining for, 505, 527 
Achromatism : 66, 500, 546, 565 
of lenses, 560 
Aone, 428 
Acoustic telephones, 118, 137, 486 
aoe contrast in photo.-miorography. 


Action: horses, 457 
of steam, 113, 135 
Adhesion, traction and, 28 
Adiabatic curve, 352 
Adjuster, indicator cord, 111 a 
Advances, microscopical, 165, 267, 808, 887 
£olian harp, 487 
Affections, ¢cafdiac, 550 
Agar-agar cell, 505, 525 
Age of the earth, 560 
Ageing wood carvings, 418, 525, 568 
Air: turnt, 479, 500, 521, 646 
cold compressed, 73, 92 
compresrion, 482 
pump for compressing, 571 
telegraph, the, 281 
waves, sensitive flames and, 89 
weight of moist, 484, 504, 526, 568 
Air-gun trigger, 43, 287 
Air-pump, inexpensive, 124 
Air-valve, 21, 44 
. Albatross skin, 289 
Aldebaran : comes to, 520 
occultation of, 429 451, 498, 525 
Alkaloids, poieooous in flour, 482 
Allen's gumming machine, 128 
anoyi ` analysis of silver, 44, 92, 114, 132, 


colours of metals and, 34 
of lead and tin, 876 
Almanaca, 398 
Aluminium : 83, 564 
bronze, cast ng, 364 
corundum for, 226, 267, 287 
electro-deposition of, 470, 521, 546, 564 
hard eoldering. 197 
in dentistry, 418 
leaf, 807 
solder for, 423 
Amalgamating: copper wire, 550 
Zino, 82, 897 
amation, failure of, 417 
Amateur: building, an, 307 
enlarging on a small scale, 635 
workehop, 50, 108, 145, 208, 281, 277, 860, 


1 
? 
Amateurs, electrical instrument making 
for, 100, 318 
America, taavelling in, 21 
American: and English railways, 57 
and other tinned meats and fruits, 42 
guns, 184 
medical law, 200 
organ, 550, 570 
Ammeter, Bottone’s, E67 
Ammeters and voltmeters, 565 
Ammoniacal cupric solution, Pavy’s, 847 
Ampere's theory, 310 
Analysis: of kainit, 852 


of 567 

of silver alloys, 44, 92, 114, 182, 191, 239 
of sugar, 289, 265, 889, 411, 454 
technical, simple exercises in, 258, 838, 


poste t 
nehors, lifeboat, 390 
r's improved transmitter, 360 


Andromede 31 Messier, 217, 236 

Aneroid, the, 20, 44, 70, 91 

Aniline dye , 202 

Animal life, transmission ef across the 
ocean, 7 

Animals, food for, 549 

Ankle, weak, 45 

Annealed zine, 829, 850 

Annuity and esta e, 266, 268, 288 

Antarctic explorations, 56 

Anti-vaccination, 482 

Aperture, nums rical, 435 

Aphis, the hop, 455 

A e mioro.- objectives of Zeiss, 


> 
Apooryphal long railway runs, 436 
Apparsiua : beer-raising, 93, 116 
electrical, 568 
for practising change-ringing, 415 
heating, 180 
screw-cutting, 194 
Appeal, Uncle Sam's, 111 
Apples, preserving, 178 
Aquarium, 161 
Arc lamp, simple, 544 
Aro lamps, 568 
Archeovlogy of artificial limbs, 421 
Arches, strains on, 18 
ana oe and engineers’ scale, Stanlez“s, 


Architecture, 157, 197, 221, 806, 349, 894 
Area: of sewer, 224, 244 
of the heavens, visible, 129 
Argument, absence of basis of. 171 
Anietis : alpha, 171, 214, 222, 322, 845, 368 
(41), 190 
Arithmetical question, 287, 328 
Armature: Cabella’s, 418 
laminated, fixing to spindle, 530 
winding Gramme, 116 l 
tures: Burgin, 245 
laminated, 160 
Airowroot as food, 488 
Art of gluesblowing, the, 25 
Artificial ; horizon, 218 
limbs, archæology of, 4211 
teeth, 247, 267 
tourmalines, 182 
Asbestos packed water-gauge, Dewrance’s, 


291 
aro th’s parallel viee with taper motion, 
Assaying of ores, 630 


Astrology and the law, 213 


Astronomer, real work of an, 844 ` 
Astronomical: 198, 222, 243 
notes, 101, 186, 275, 882, 468, 556 
photographs, 160, 198, 429 
Register, death of, 300 
research, extension of, 129 
Astronomy: by photography, 410, 429 
progress of in 1886, 879 
Atlantic: climate of the, 6 
destiny of the, 8 
geology of the, 4 
history vf the, 6 
liners, speed of, 448 
Attraction, 66 
Aureolin, 188 
Auriga, theta, 190 
Australia, voyage to, 504 
Automatic action of signals, 16, 112 
ae pee of a building on the earth, 


Axle, wheels and, 806 
Axles : failing, 878, 547 
locomotive crank, 497 


3 


B.A. degree, Dublin, 95 
B (75), 260 


Back: letters, 578 5 
shat, for eliding and surfacing, 489, 482, 


Bacterial ferments, 38 
Bailly’s patent primary and secondary 
batteries, 493 
Bakusine, 86 
Balance, 93, 116, 15 
Balancing: millstones, 376, 417 
pulleys,392 
Ballooning, experimental, 84t 
Balloons: 180 
captive, 44, 71 
Balls, turning, 202 
Balm of Columbia, 221 
Band : saws, 277, 811 
— brazing, 310 
steel, 438 
Bands: gut driving, 181, 199, 228, 289, 330, 
350, 872 


9 
— superseded, 545 
Banjo, new, 167, 196, 242 
B and Wire liquid meat, 88 
Barnard's comet, 301, 822, 846, 868, 431 
Barometer : 129 
anervid, 20, 44, 70 
pocket, improved, 897 
range of, 825, 844, 348, 868, 394, 412 
wheel, 505 
W pocket, improvements in, 804, 
7 


Bars, cutter, 478 

Barytes in white lead, detecting, 885 

Basis of life, physical, 166 

Bath: chair, 438 
electric, 568 
electroplating, 19 

Batteries ; Bailly’s patent, 493 
E. P. S. secondary, 396 
improvements in voltaic, 78 
Leclanché, 161, 181, 462, 483 
— modified, 849 
treatment of secondary, 57 
waste in Leclanché, 546 

Battery: 18, 288, 849, 353, 462, 488, 570 
a cheap, 82 
a good, 219, 868 
and lamp, 44, 306 
bichromate, 160, 291 
chloride, 308, 349, 872, 572 
chromio acid, 288 
Daniell, 5:7, 628 
for lamps, 354, 395, 550 
for lathe motor, 181 
for lighting, 311 
for neuralgia, 68 
galvanic, 42 
Gate’s portable, 424 
gravity Daniell, 95, 115, 167 
medical, 117, 187 
plates, Fitzgerald’s improved, 556 
Pollak’s, 71, 114, 185 
portable, 469, 482 
power, 225 
— and lizht, relation between, 304 
resistance of, 98, 161 
Robert's peroxide, 187 
sorap copper for electric lighting, 240 
Silvertown firing, 222, 871 
storage, 245, 309 
thermo, 241 
Walcot, 549 
work, 245, 267, 547 
zino, 93 

. Beach’s developer, 98 

Beam, spring of, 551 

Bearings, heating, 201 

Bee flowers, 407 

Beech, bending, 332 


i Beer-raleing apparatus, 98, 115 


Beet-juice, constituents of, 483 


Bell: electric, 179 
— indicator, 182 
megneto-electric call, 181 
Belladonna and scarlet fever, 178, 198 
Bellows, forge, 492 
Belis, double electric, 527, 647 
Belting, length of, 309, 829, 895, 416 
Belts, driving, 202 
Bending beech, 332 
Benzoline, condensing, 504 
Bichromate : battery, 160, 291 
chromic acid v., 868, 878, 895 
Bicycles, varnish for, 880, 850, 305 
Big Ben beaten, 16 
Billiard tables, 459 : 
Birth of matter, the, 555 
Births and deaths in the United States, 85 
Bitters in digestion, 234 
Black lacquer. dead, 98 
Blair's natural philosophy, 520 
Blast pipe, 91 
Bleaching: greasy silk, 266 
silver, 506 
Blind, dreams cf the, 210 
Block tin, 440 
Blowing fan, 458, 492, 562 
Blowpipe, Dr. Paquelin’s automatic, 252 
Blue prints, how to make good, 482 
Blueing st-el without heat, 160, 178 
Boat: boiler for, 417 
electro-motor for, 94, 135, 331 
engine for, 374 
first iron, 168 
new submarine torpedo, 82 
propulsion, 328 
the Falke torpedo, 177 
Boats, submarine, 381 
Bodies: falling, 45, 72, 114, 184, 185, 157, 
173, 176, 194, 106, 216, 221, 242, 259, 266, 
28 


reducing Fehling's copper solution, 802 
Body, falling, path of through earth, 259 
Boil, does it? 345, 853, 874, 395, 416, 438, 
458, 481, 502, 525 
Boiler: 94, 225, 244, 310, 549, 570 
anti-incrustater, sugar as, 163, 895, 484 
copper, 139, 178, 222 
flue, 809 
for bout, 417 
ic crustation, 287 
lamp for, 139 
model, 182, 225, 269, 489 
noise in, 246 
pressure, safe, 350 . 
saddle, 8 
sugar for removing scale from, 168, 895 
484 


supply, 268 

testing, 380 

vertical, 530 
water, 525 


Boilers: Field tubes and tubulous, 114 


for model engines, 248 
multitubular, 20 
rusty kitchen, 90 


| Bookbinding : 226 


practical suggestions on, 128 
Book-keeping, 222 , 
Boracic acid and borax, estimation of in 

mixture, 302 
Borated fish, 366 
Bores, waves 57 
Boring : bit, Paice’s, 470 

hard wood, 630, 549 : 
Bottle stopper, removing, 31, 44 
Bottling cement, 268 
Bottone's ammeter, 567 
Bow, hairing violin, 552 
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Box, faulty musical, 464 
Boxes of spheres, shot paradox and, 17, 
42, 69, 89, 114 
Boy may raise a ton without machinery, 
how, 195, 262, 285, 302, 825 
Boys’: clothing, 375 
marbles, 138, 158, 177 
Bracelet snaps, 397 
Brake: blocks, 15 
failure at Appleby, 419 
Heberlein, 39 
trial at Ipswich, 573 
trials, 15 
vacuum. 20 
— Westinghouse. 42 
Westinghouse, 72 
Brakes: continuous, 40, 88, 110, 220 
— on slip carriages, 564 
vacuum, 90 
Brandenburg lucky star, 190 
Brass: 505 
cleaning, 529, 549 
etching, 287 
foundry, 861, 404. 485 
— Nasmyth’s, 347 
letters on, 98, 135 
nuts, cleaning and tapping, 310 
screw-thread on thin, 266 
surface, 485, 527 
Brazses, getting up fire, 287 
Brasswork, dip for, 398, 417 
Brazing : 94, 350 
band-sawe, 310, 850 
teeth of broken wheels, 225 
Bridges, girder, 32 
Brighton engines, 329 
Bristol University College, 68 
Britannia developer, 118, 137 
British Association : 3 
address in anthropology, 31 
address in biology, 80 
address in chem „29 
address in economic science, 31 
address in geography, 30 
address in geology, 30 
address in mathematics, 29 
address in mechanics, 31 
president’s address, 8 
Bronze: gold, 83 
9 preparation for mixing, 350, 
Brooks’s new comet, 520, 541 
Browning gun-barrels, 461 
Brush: dynamo, the great, and the 
Cowles procees, 167 
polish, 527 
varnish, cleaning, 269, 307 
Brush-holder, Greenshield.“ 514 
Brussels observatory, Annuaire of the, 519 
Bubbles, soap, 88 
Budenburg's recording gauges, 404 
Building: amateur workshop. 307 
axial rotation of on earth, 344 
societies, loans to, 308 
Buildings, models of, 573 
Bundling machine for fire wood, 319 
Burgin armatures, 245 
Burners, gas, 418 
Borning 0 lead, 529 


6 

U 

Buut air, 479, 500, 521, 546 

Burating pressure, 397 

Business done in the dark, 871 

105 : determination of foreign fats in, 


microscopical examination of, 340 
Butterine, 651 
Button lens, French, 160 
Buttons, a collection of, 22 


CABELLA’S armature, 418 
Cabinet, Medland’s, for microscope alides, 


868 
Cable for electrio light, 439 
Calcium pyroborate, 240 
Calculus, the, 508, 528, 548, 569 
Caledonian: compound engine. 418, 459 
tingle engine, new, 20, 43, 223 
Cali-bell, magneto-electric, 181 
Oalorimeter, a new, 82 
Cambrian rocks of the Midlands, 88 
Camera: mare’s-neat in the, 429 
stellar, 475 
Camarat, Durnford’s impr.vements in, 
Cams, cross-cut screw, 281 
Canada, cold in, 524 
Canoe: motor for, 201 
sails, dyeing, 571 
Canterbury cathedral organ, 89 
Cantilever, oak, 464 
Canvas for diagrams, 897 
Capstan, 92 
Captive balloons, 44, 71 
Capuanus, cleft in, 107 
Carbon : bisulphide, 115, 177 
in steel, 117 
lamp filaments, 884 
or transfer paper, 97 
transmitters, Ed ison's, 105 
Carbonates, decomposition of, 529 
Carbons, coppering, 398 
Cardiac affections, 551 
Carlisle, accidents at, 418 
Carmine, 418, 503 
Carnation disease, 17 
Carpenter’s tonls, sharpening, 551 
Carpentry and joinery, 197 l 
Carriage wheels: general principles go- 
verning action of, 81 
improvements in, 544 
Carriages: invalid, 332 
railway mystery, 116, 186, 157 
Carrier; double driving lathe, 53 
Carter's rivet pitch calculator, 474 


Cartes, iran, 92 


Carving, wood : 182, 197, 200, 243, 287 
ageing, 418, 525, 568 

Case heat cell, 89 

Case-hardening, 463 

Cassiopeis : eta, 322, 541. 561 
omicron, variable near, 541 


T, 10 
Casting : aluminium bronze, 364 
gun metal on wrought iron, 299 
name-plates, 331 
Castings: copper, 486 
japanning small, 113 
toy, 52 , 
Cast-iron: piston rings, 202, 223 
power absorbed in cutting, 168 
Casts, plaster, cleaning, 118 
Cast-steel, finishing in the lathe, 268, 283 
Catarrh, climate for chronic, 397, 417 
Caustic soda process, 484, 504 
Cautery, electric, 852, 395, 488, 457, 481, 
502, 525, 567 
Cedar, 47 
Ceiling, dirty, 573 
Celeatial photography, 519 
Cell: agar-agar, 505, 527 
portable, 438, 459 
silver, 485, 527, 568 
storage, 484 
Cellar, wine, 225 
Cells: for motor, 486 
levelling glass, 311 
storage, 548 
Celluloid: 534 
polishing, 45 
Cement: and concrete, 874 
bottling, 268 
or varnish, 161, 202, 223, 269 
water-resisting, 419 
Cemented combinations of Jenses, method 
of finding character of, 320 
Cementing lenses, 460 : 
Centre of pressure, 572 
Cerebro-spinal sjstem, influence of music 
on the, 168 
Certificates, share, 156, 160 
C. G. S. units, 20, 44, 71, 91, 118, 135 
Ceti 66, 451, 476. 498, 499 
Chain, crane, 116 
Chamber: music and musical instru- 
ments, 241, 261 
organ, 245, 267, 287. 418 
organ, notes on the, 1, 11, 37, 49, 64, 84, 
99, 108, 130, 143, 176, 185, 251 
organs, limited expression of, 16, 37, 152, 
193, 217, 348 
Chances: effeot of time on, 12, 41, 69 
problem in, 18 
i singing, apparatus for practising, 
1 


Change-wheels, brazing teeth of, 225 
Charcoal for small forge? 568 
Charterhouee science and art school, 118 
Chasers, recutting, 289, 307 
Chemical: 139, 269 
equivalents, 529, 570 
talts, 45 
Chemist : dispensing, 460 
housekeeper as a, 427 
Chemietry, 291 
Chemists, to, 302 
Cuxrss : 23, 46, 74, 97, 120, 142, 164, 184, 
204, 227, 248, 271, 294, 814, 381, 357, 
377, 400, 421, 442, 467, 488, 610, 583, 
553, 575 
Chimney rain. guard, 115 
Chinese edge-tools, 305 
Chloride battery, 808, 349, 372 
Chord, length of, 429, 439, 460 
hromatics, a suggestion in stellar, 286 
Chromic: acid, 166 
— v. bichromate, 858, 878, 395 
cell, increasing efficiency of, 485 
Chronic inflammation of nostrils, 829, 372, 


415 
Chrysalides, gilded, 57 
Chub, golden, 265 
Chuck : 291 
for Sin. lathe, 186 
universal, 202 
Chucks, wooden, 268 
Church organ, notes on the, 295, 359, 401, 
413, 464, 467, 500, 511 
O:rcuit : electric bell, 93, 505, 527 
telegraph, 221 
Circular: motion, converting into recti- 
linear, 235 
saw bench, 201 
— shaft, 484, 504 
saws, 231, 417, 504, 529 
valves, 44 
Cineres curare sepultos, et credis, 519 


J City and guilds institute, 36, 300 


Olarifying, gelatine for, 90 
Clark's: cell, 94 
gas-lighter, 225 
soap test, 482 
Clay : pipes, varnish for, 43 
porcelain, 530 
Cleft in Capuanus, 107 
Clefts wanted, 64 
Clematis, 69, 90 
Climate for chronic catarrh, 397, 417 
Olock: Garcia's electric, 397 
illuminated, 514 
monster electric, 256 N 
sundial and, 506, 519, 527, 544 


| Clock-rate, determining, 36 


Cloth, measuring, 464, 484, 504, 525 
Clothing, 375 

Clusters in Perseus, 65 

Clutch, 529 


| Coal: economy, a question in, 369, 415, 


482, 458, 480, 529, 549, 570 


gas, 22 

in the Southern States, 567 
moisture in, 434 

gupply of London, 471 


Coal-gas : or paraffiv, 291, 372 
purification of, 398 
Coal measures, westward extension of the, 


65 
Coal-tar, steam vaporiser for burning, 886 
Cobalt, 457 
Cocaine, 571 
Cocks, 439 
Coffee, power to grind, 290 
Coil: Higg's. Mr.. 414. 524 
induction. 18, 138, 176, 225, 309, 810, 332, 
398, 489, 550, 571 
medical, 78, 268 
— how to make a, 52 
motor and, 896 
resistance, 136, 198 
wire for, 506 
Coiling wire, 547 , 
Coils: medical and paralysis, 138 
solenoids and, 38 
Cold : air machinery, 185 
in Canada, 524 
Collecting and studying Foraminifera, 256 
Colleges : City of London, 68 
University, Bristol, 68 
Colliery: superstitions, 571 
winding engines, 567 
Colour: dispersion, 62 
ia violet a primary? 62, 216, 324 
vision. 54 
Coloured photographs, enamelling, 79 
Colouring : gold, 180 
gun-stock fittings, 875 
on parchment, 460 
photographs, 225 
Colours: how to make various, 104 
of metals and alloys, 34 
star, 499 
Columbia, baim of, 221 
Combination: machiner, 397 
tool for machinists, 447 
Combustion, flameless, 331 
Comet: Barnard, 801, 322, 345, 368, 431 
Brooks’s new, 520, 541 
Fabry, last of, 16 
Finley, 288 
Communications that 
manners, 800 
Companion to the Observatory for 1887, 
344 


corrupt good 


Compensation pendulum, with some sug- 
gested improvements, 79 

Compound: engines, 43, 63, 70, 92, 133, 
547 


— small, 72 
locomotives, 27, 41, 87, 188, 418 
non-condensing engine for yachts and 
launches, 14, 68, 188, 154 
on Caledonian railway, 418, 459 
on G. W. R., 484 
Compressed air grease cup, 558 
Compression, air: 482 
pump for, 571 
Concrete and cement, 874 
Condensing: benzoline, 504 
engine, 308 . 
or non-condensing, 354 
N electric, 350, 372, 457, 502, 
7 


Cone of lathe, 529 
Conic sections, 117 
Connections: earth, 225 
telegraph, 159 
Conservation : 17 
of energy, 573 
„ heating, 20, 43, 70, 72, 92, 
4 


2 
Constituents of bee! - juioe, 493 
Continued fractions, 487 
Continuous brakes : 40, 88. 110 
on slip carriages, 564 
return, 220 
Cookery, scientific, 147 
Coopering, 221 
Copper: castinge, 426 
boiler, 189, 178, 222 
coating springs with, 463, 483 
eleetro- deposition of, 290 


green, 307 
scrap cell for electric lighting, 2 10 
solution, Fehling’s, bodies reducing, 302 
wire, amalgamating, 550 
Coppering : carbons, 898 
electro-plating and, 267 
Copying: drawings on an enlarged or 
reduced scale, 112 
ink, multiplex, 311, 880, 398 
Cordage, waterproof, 113 
Corn thresher, 291, 807 
Cornwall, history ol, 222 
„Cornwall, L. and N. W. locomotive, 172 
Corundum for aluminium, 225, 267, 287 
Cost of locomotive working, 452 
Cotton: and paper, turning, 161 
making fireproof, 419 
Cotton-seed oil, 664, 572 
Coulomb meter, 551 
Couplers, organ, 508, 525 
Coupling, tight and slack, 150 
Couplings : engin», 64 
invention of railway, 53 
parting, trains and, 848, 870, 392, 412, 
436, 452 
satety, 374 
strength of, 506 
waggon, 42, 435 
Cowles process, the great Brush dynamo 
and the, 167 


cracked: gonge, 180, 199, 223 


wheel, 291 
Craft, name of, wanted, 485 
Crane chain, 116 
Crank : axles, locomotive, 497 
movement. 95, 115, 136 
— without dead point, 177 
Cranke, 808 


l Crayon drawing, 485 


Cremation, 162 

Crossings, points and, 329, 348 

Crucibles, nickel, 497, 552, 571 

Crutch slipping, 291, 328 

Crystal slides, 178 

Cube, duplication of the, 484, 458 

Cupric solution, Pavy’s ammoniacal, 347, 
433, 478 

Carative power of magnets, 16, 20, 39, 44 

Current quantity, 159, 198, 358 

Curve, adiabatic, 352 ee. 

Curved surfaces, Fric’s machinery for 
grinding, 296 

Curves : setting out, 187 

super-elevation in railway, 440, 482 

Cutter-bar, 325, 347, 368, 478 

Cutter - frame, universal, 879 

Cutters, 414 

Cutting: cast-iron, power absorbed in, 
168 


screw, 182, 226, 245, 267, 269, 288, 352, 
854, 378, 374, 550, 571, 573 


Cycles, oil for, 332, 352 
Cygni : delta, 84, 93, 190, 196 
tau, 541 


U, 260, 800, 801, 822, 345. 368, 480, 499 
V, the red variable, 217, 260, 801, 8232, 
345, 499 
Cylinder : lead, 505 
revolving, 94, 115 
Cylinders: turning emall, 202 
zirconia, 306 


DAMP : houses, 485 
very, 546 
Daniell: battery, 507, 528 
cell for electric lighting, 240, 266, 285, 
528 


vity battery, 95, 116, 157, 177 
Dork 3 Jupiter's IVth satellite, 


429 
Darning machine, 506, 569 
Day and night, what causes ? 560 
Daylight, stars in, 474 
Dead: black lacquer, 93 


point, 440, 460 
Decay of stone, 135 
Defence, torpedo, 266 . 
Definition: notes on telescopic as affected 
by the wind, 61 


telescopic, abnormal, 189, 214, 283 
Delany’s multiplex telegraph, 56 
Delphini: (1), 2.0 

(177), 200 
Denmark, new small calibre repeater rifle 


in, 567 
Density of the earth, 259 : i 
Dental composition and aluminium solder, 


418 

Dent’s meridian instrument, 519, 529 
Depoaition of aluminium, 521, 564 
Deprez's galvanometer, 364 
Design, F. A. M. s lathe, 308 
Details, engine, 396 
Developer: Beach’s, 93 

Britannia, 118, 187 | 

ferrous oxalate, 291, 807, 352 

sodic sulphite, 19 
Dewing of object-glass, 530, 570 
Dewrance’s asbestos packed water gauges, 


201 
Diabetic sugar, examination for, 302, 433, 
$78 


Diagram: horse-power and mean pres- 
sure, 174, 194, 219 
inaioutor, 548, 569 
Diagrams, canvas for, 897 
Dial, sun, 70 
Dialyte, new, 519 
Diamonds, changing colour of, 486 
Diatoms, 246, 286, 304, 826, 347 
Dichroisoope, 133 
Die -sinking, etching applied to, 268 
Diet, non-flesh, and hard work, 465, 477, 
500 


Dietetic fallacies, 342, 898 
Differential: galvanometer, 18 
feed, 896, 458, 482, 5V3, 525 

Digestion, bitters in, 234 

Dip: for brasswork, 898 

for ironwork, 503 

Dipsomania, 520, 564 

Disclaimer, 304 

Discs: diameter of star, 511 

of stars, effect of refraction on, 561 

Disease, carnation, 17 

Disinfectants: 19 

cheap, 882 ; 

Dispensing chemist, 460 

Distance of mountain, finding at sea, 519 

Dividing apparatus, 478 

Division plate, radial drilling of, 524 

Docks, large, 170 

Dootoring and tempering steel, 892 

Domes and drums, advantages of steam, 
64, 84, 155 . 

Door connection for giving rhocks, 350 

Door springs, burglar alarm electric, 297 


5 
„ 


Doors, soundproot, 44, 92 


Doppel -flöte organ pipe, 438 
Donble stars, 5 of, 171, 191, 363 
Deuble-engine running. 286, 843, 412, 436 
Draught excluder, a new, 634 
Draughtsmen, to, 182, 200, 228, 248, 287, 
D 806, 327, 349 itising, 810 
rawing-paper, sensi 5 
Drawings: copying, on an enlargod or 
reduced scale, 113 
crayon, 485 
planetary, 380.” 
plane 
Dreams: of the blind, 210 
psychology of, 84 
Drill: and tool carriers, improved, 8939 
expanding, Gillies 8, 194 
for small Work, 192, 303 
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Drilling machine, self-feeding, 174 
Drille, twist, fixtures for making, 426 
Drinks: effervescent, 20, 44 
home-ma Je wines and, 297 
Driving : bands, gut, 181, 199, 228, 289 
belts, 202 
gear, tricycle, 20, 43, 70 
— Starley’s improved, 208 
Drops, practical use for Leidenfrost's, 105 
Drums, measurement of, 506, 527 
Dry meters, 93 
Der late bad, spa atl 489, 459 
legal question. 
Dab fn B. degree, 58 5 
Duplication of the cube, 434, 458 
Durchmusterung stars, how to write the, 


214 
Durnford’s improvements in cameras, 446 
Dust and smoke, electrical deposition of, 


186 
Datch language, 200 
Dyeing canoe sails, 571 
Dves, aniline, 202 
Dynamics, question in, 202, 228, 244, 267, 
287, 806, 437, 481 
Dynamo: 18, 93, 117, 187, 198, 269, 287, 
291, 309, 882, 850, 354, 373, 876, 439, 
484, 505, 527, 580, 547, 551 + 
and continuous battery, 539 
building, 180 
capritious, 418, 438, 459 
cast-iron bed for, 462 i 
Gramme, 505, 530 
heat in, 551 
hot, 201 
hundred candle, 373 
largest in the world, 62 
Prof. S. P. Thompson's, 276 
storage battery and, 309 
telephones, Prof. 8. P. Thompson's, 838 
the great Brush, and the Cowles pro- 
cess, 167 
winding, 310 
Dynamos: 200, 248, 246 
faulty, 440 
medicinal action of, 468 
small, 180, 180 * 


EARLY telephones, 318 
Earth : age of the, 560 
alleges measurable internal movement 
of axis of rotatiun of, 174 
axial rotation of a building on, 344 
connection, 225 
cooling of the, 6 
density of, 259 
interior of the, 4 
motions of moon and, 259, 269, 307 
path of falling body through, 259 
Earthquakes and volcanoes, 108 
e; visibility of moon by, 171, 


190 
Ebonite, turning, 95 
Ebony, 19 

Eclipse of August 19, 542 l 
Economy, a question in coal; 369, 415, 432, 


Edison’s carbon for transmitters, 105 
dmunds mandrel, the, 454 
Effervescent drinks, 20, 44 
telling the age of, 335 
Egyptology, 14, 87, 66, 85, 188, 153, 172, 
191, 214, 239, 263, 288, 328 
lasticity, on the modulus of, 348 
Electric : bell indicator, 182, 327 


bells, 179 

— double, 527, 547 

boat, 381 

on 352, 395, 488, 457, 481, 502, 525, 


clock, a monster, 256 

— Garcia's, 207 

conductors, 350, 872, 457, 502 

gas-lighter, 225, 806 

Ulumination of lighthouses, 56 

indicator, 182, 827, 894, 397 

lamp, 291 

— repairing, 374, 395 

light, battery, 311, 572 

= teeta 

— on board a salvage 

— portable. 289 se 

— switch, Thorpe's, 494 

lighting, 44, 91, 94, 179, 181, 182, 246, 
831, 437, 457, 469, 462, 483, 503, 551, 
571, 578 

— by Leclanchés, 520 

— Daniell cell for, 240, 266, 285 

— wind motor for, 116, 186 

locking for railway signals, 486, 452, 480, 
501, 521, 546 

e, new arrangement of, 240, 327 


pen, 

railway signals, 416 

safety lamps, 56 

signals in a mine, 180, 199 

star lamps, 246 

telegraph, jubilee of the, 424 

tip dal Lorrain's, 881 

time-ball, 114, 198, 320, 242 

units, 898 3 

wae and door burglar alarm springs, 

Electrical ; 188, 180, 897 
apparatus, 484, 526, 517, &68 
5 z V 186 5 
exp ents, o , 61, 240, 262 
i ent making for amateurs, 100, 


measurement, 489, 551, 571 
paper, 810 * indi 4 
standards, c 10 09 
Welding, (08 


Electricity: at science and art exams., 228 
exam. in, 159 
exploding gas by, 224 
the service of man, 360 
medical, 572 
ughter by, 419, 489, 459, 482 
static, 107, 132, 156 
— experiment in, 147 
Electro-deposition : 247 
of aluminium, 470, 521, 546, 564 
Electrolysis: committee, report of, 54 
removal of superfluoas hairs by, 280 
Electrolytic separation of metals, 247 
Electro-magnet, 70, 852,417 ` 
Electro-magnetism, 70, 440 
Electro-motive force, 890 
Eleotro-motors: 45, 114, 117, 181, 463, 481 
for boat, 94, 185 
pro ss of, 406 
ckenzaun’s improvements for rever- 
sing, 27 
Stockwell, 211 
e and coppering, 267 
? 
Electro-pneumatic organ action, 254 
Electro-therapeutics, 369 
Ellipse, easy method of making an, 268 
Ellipsograph, a new, 167, 195, 219, 241 
Embossing glass, 830 
Embrocation, 508, 525 
Emery wheel, 418 
el paiat, white, 352 
Enamelling coloured photographs, 79 
Energy, conservation of, 573 
Engine: 94, 440, 462, 580, 551 
and boiler, 330, 350 
compound non-condensing, for yachts 
and launches, 14, 68, 164 
condensing, 308 
couplings, 64 
details, 896, 484, 526 
fitting, 72 
as, 245, 267, 852, 527, 517 
ot-air, 525 
lap of valve in, 819 
launch, 378 
lifting power of, 93 
speeding, 486 
Spiel's petroleum, 230 
vertical, 381, 860, 487 
wear, 875 
weight of, 440 
Engineering: 507, 528, 548, 539 
formula, 117 
Engineer’s and architect’s scale, Stanley's, 
258 


Engineers and atokers, 466 

Engines: colliery winding, 567 
one 48, 68, 70, 92, 547 

four cylinder, 286 

high-pressure y. compound condensing, 


183 ; 
launch, 89, 88, 111, 155, 173, 265 
marine, valve-gear of, 182 
non-condensing v. condensing, 133, 178 
triple expansion marine, 231 
twin screw and paddle, 371 
England: has she gone up or down? 64, 
181, 154, 287, 260 
tobacco growing in, 3 
English; aud American railways, 57 
v. foreign microscopes, 16, 39, 66, 88 
Engraving : ivory tablets, 198 
Photographie, 196 
Enlarging : lantern, photo., 70, 267 
on a small scale, amateur, 6535 
Panett shadows on the, at the equinoxes, 
1 
Equatoreal: mounting, 871 
Northumberland, 474 
Equivalents, chemical, 529, 570 
Equulei, delta, 322 
Erecting a locomotive, 110 
Ergometer, Morris’s, 25 
Erodium cygnarum, 326 
Eruption, Tarawera, 14 
Estate, annuity and, 266, 268 
Etching: applied to die-sinking, 266 
brass, 287 
glass, 310 
Ether: luminiferous, 870, $91, 413, 451, 
500, 524, 542, 564 
non-conductor insolvent in, 550 
Eupodiscus argus, 545, 564 
Evans's new book on ornamental turn- 
ing, 428, 489 . 
e aca 130, 177 
Evolution, questions as to, 505 
Exact: measures, 578 
time, 578 
Examination: for diabetic sugar, 302 
in electricity, 159, 178 
Excavations in the Hill of Tara, 69 
in technical analysis, 253, 338, 


494 
Exhaust: pipe, 852, 852 
steam, effects of on chimney, 291 
Exhibition: at Toulouse, 170 
lantern, 460 
of repoussé work, 839 
Experimental ballooning, 341 
Experiments : in static electricity, 147 
original electrical, 61, 85, 240, 362 
tobacco-growing, 124 
Exploding : gas by eleotricity, 224 
spirit lamp, 93, 114 
Exploration, Antarctic, 58 
Exposing flap and shade, Leicester, 124 
Exposure, over and under, 6 


Expression of chamber organs, limited, 16, 
87, 302 


Extemporising a straight- edge, 64 
Extension of the coal-measures, west- 


ward, 55 
Extra-mundane visitor, an, 265 
Eyepiece powers for telescopes of ift. to 
204ft. focal length, 14 
Evepieces: 70, 84, 88, 129, 504, 519 
singie lens, 800 


44 F. R. A S." : letters by, 36, 84,129, 171, 
218, 259, 300, 844, 888, 429, 474, 519, 


560 
and the discoverer of the Orion planet- 

olds, 499 

“F, A. M.'s’ lathe, 265, 808, 501, 528 

Fabry, last of comet, 10 

Face- plates, some small additions to, for 
amateurs, 565 

Fading of silver prints, how to prevent 
the, 167 

Failing axles, 377 

Fall of potential, 90 - 

Fallacies, dietetic, 342, 398 

Falling : bodies, 45, 72, 114, 135, 157, 173, 
176, 196, 221, 244, 266, 287 

body, path of through earth, 259 

Fan, blowing, 458, 492, 502 

Fares, railroad. 172, 220 

Fast trains, 479, 501, 546 

Fat, oa ae examination of butter 
and, 

Fats, foreign, in butter, determination of, 


30 
Faulte, testing for, 71, 91 
Feed : differential, 896, 45S, 482, 508, 525 
lache, 353, 
Fehling’s copper solution: bodies redu- 
cing, 302 
preparation of, 433 
value of, 433 
Fellowship of C.S. and I.C., 267 
Ferments: 46. 72 
bacterial, 38 
Ferrous oxalate developer, 291, 307, 352 
Fever, belladonna and scarlet, 173 
Fibre, Rhea, 326, 417 
Field tubes and tubulous boilers, 114 
Field-glasses, opera and, 263 
Field-magnets : 181, 200 
ding, 224 
en coach oa rig 263 
iguring specula, 1 
Filaments, carbon lamp, 334 
9 a new, 397, S 
illing, engine, 7 
Filtration of water, 341 
Finishing cast-steel, 268, 288 
Finlay’s comet, 283 
Fire: alarms, metallic, 881; 851 
brasses, getting up, 287 
hose, 201 
how the sun puts out the, 454, 477 
keeping alight, 290 
without smoke, 46, 114 


Fire-engine, 2 
Firegrates, locomotive, 483, 525 
Fireproof, making cotton fabrics, 419 
Fires, keeping alight, 181 
Firewood-cutting machinery, 319 
Fish: borated, 366 
smoking, 310 
stuffing, 157 
Fishing-rods, varnishing, 874 
Fish-plates, 94, 116, 529 
ish- . glass for, 202 
Fitzgerald's improved battery plates, 57 6 
Fixative for drawings, 226 
Fixtures for making twist drills, 426 
Flameless combustion, 331 
Flames: sensitive, and alr- waves, 89 
850ft. high, 537 
Flat: foot, 507 
music, 247, 267 
surfaces, experiments with, 536 
Flats for reflectors, 84 
Flexible paint, 113 
Florida, 72, 185 
Flow of water through pipes, 507, 528, 
547, 669 
Flue, boiler, 309 
Fluorine, 161, 198 
Flute playing, 12 
Flywheel, 244, 267 
Flywheels, moulding, 886 
Focus of lenses, 461, 474 
Folie: M., nodding, 429 
hew form of meteorological, 474 
Food: arrowroot as, 483 
for animals, 549 
of Paris, 256 
Foot, flat, 507 . 
Foot blower, pyrological, 485 
Footpaths, stopping, 419 
Foraminifera, on 
__ thod of studying, 256 
Force: electromotive, 390 
pump, 8738, 440 
dia ee v. English microscopes, 16, 39, 66, 
Forge bellows, 492 
Formuls, englneering, 117 
Foruacis, alpha, 520, 542, 561 
Fossil plants, 55 
Fossils, 46, 72 
Foundations, 5 as an aid to the 


14 o 
Exposures: photographic, 94, 115, 440, | Foundry ; s8, 861, 404, 485 


481, 507 
photometer for estimating phetographio, 


xpress runs, 870, 412, 4 
Uspres ru G. W. R., ie ii 
Midland, 14, 41, 67, 24] 


Naamyth's brass, 847 
Fractions, continued, 437 
Franoe, population of, 652 


* | Frankenstein, 


5 
i instruments, pipe organs and, 


U 


German: 


429 | 
e collection and me- 


Freewill, 86 


Freezing: as an aid to the sioking of 
foundations, 32 
French : button lens, 160 
wire or sheet gauge, 225 
Fret-saws breaking, 482, 508 
Fretwork, polishing, 529, 549 
Frio’s machinery fur grinding curved sur- 
faces, 296 
Friction ; 513 : 
researches on, and the action of lubri- 
canta, 125, 147, 188 
Frogs, keeping, 84, 95 
Frosted letters on glass, 42, 89 
Fuel, liquid, 374, 896 
ulcrum, 291 
Fuller's spiral slide-rule, 501, 522 
Furnaces, gas, 269 
Future, locomotive of the, 148 


GALVANTIO battery, 42 
Galvaniam, 182 
Galvanometer : coils for, 485 

Deprez's, 364 

differentia!, 18 

mirror, 398, 417 


Gas-burners, 418 7 
Gas-engine, 246, 267, 852, 505, 527, 5 47, 568 
Gases: kinetic theory of, 151 
preservation of over mercury, 57 
Gas-furnaces, 269 
Gas-holders, 450 
Gas-lizhter, electric, 225, 806 
Gate’s portable battery, 424 
Gauge, French wire er sheet, 225 
Gauges : high-pressure, 197 
recording, Budenburg's, 404 
G. O. 2091, 561 
: reversing, for electro-motor, 289, 


U 
Starley's improved driving, 208 
Gelatine: for clarifying, 90 
hygrometer, 547. 
— Nodon's, 426 
in sheets, 43 
moulds, 222 
Geminorum, Messier 85, 805 
Geodesical tables, Gen. de Lisle’s, 474 
Geology of the Atlantic, 4 l 
Geometrical, 160, 178, 180, 199, 459 
Ph.D., 181 
rifle, the new, 410 
root words, 504 
universities, 201 
Germs, distribution of, 57 
Gilded chrysalides, 57 
Gilding : gold, 485, 504, 547 
on glass, 419 , 
Gillie’s expanding drill, 194 
Girder bridges, 32 
irders, lattice, 187 : 
Glacial; formation of the Midlands, 83 
period, 7 , 
Glasgow and S. W. locomotives, 506 
Glass: action of on white light, 32 
art of blowing, 25 
cells, levelling, 311 
embossing, 830 
for fish tank, 202 
for Wimshuret machine, 218 
frosted letters on, 42, 89, 180 
gilding on, 419 
round, rendering transparent, 306 
ouses, those who live in, &c., 480 
microscopic appearance of after passing 
of induction charge, 891 
mirrors, simple way of making, 155 
optical, new, 286 
— Messrs. Schott's, 523, 563 
photographs on, 482 
silvering, 117, 182, 221, 238 
specula, grinding and polishing, 58, 236, 
canting, 468 483 
Spin 403, 
atoppers, fitting, 489 
taps, 327 
transferring prints to, 90 


size, 650 


416 
Gramme: armature, winding, 116 
dynamo, 50 


5 
Grape sugar, detection of, 239 
Graphophone, the, 8 
Gravitation, 507, 519, 564 
Gravity: 20, 48, 70, 91, 118, 241 


Daniell battery, 95, 116, 167, 177 
solution of high specific, 181 


Grease: oup, compressed air, 


waggon, 808 
Greasy silk, bleaching, 966 
Great Haatern ocomotives, 48, 100, §24 
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Great Western: expresses, 898 
locomotives, 110, 463, 483 
No. 9 compound, 41, 89, 484 
outside eccentric engines, 157 
Green: copper, 807 
stain for wood, 176 
Greenshield brush-holder, 514 
Gregorian telescope, 560 
Grey stains on black marble, 853 
Grinder, tool-post, 58 
Grinding : coffee, power for, 290 
oN surfaces, Fric’s machinery for, 


lenses, 819, 394 

scissors, 268 
Gumming machine, Allen’s, 128 
Gums and pastes for labels, 585 
Gun-barrels, browning, 461 
Gun-lock springs, tempering, 418 
Gun-metal : 529, 549 

casting on wrought-iron, 290 
Guns, American, 184 
Gunstock : colouring fittings of, 375 

rae 307 

350, 372, 5 
superseded, 646 


HAIRING violin bow, 552 
Hairs, removal of superfluous by electro- 
lysis, 280 

Half a century of railway work, 279 
Hammer: singing, 504 

steam, 43, 290 

tuning, know the pitch of, 163 
Hammer-blow in locomotive, 447 
Hana ad with reversed teeth, 332, 352, 


Handbells, apparatus for ringing, 94 
Hand-planing machine, 273, 315, 445 
Hardening: paper, varnish for, 181 
small saws, 459 
spring steel, 160, 178, 222 
Hardness of metals, 57 
Hard-soldering aluminium, 197 
Harmonic upper partial tones, 511, 543 
Harmonium : additions to, 506 


ating, 349 
Harari college : observatory, report of, 


stellar photography at, 129 
Headstock, new form of, 77, 191 
Hearing, sense of, 58 
Heart, work done by, 375 
Heat: a wave of, 64 

cell, the Case, 89 

in wire, 651 

of sun near horizon, 429, 460 

of water, 486 

Sir W. Thomson on sun’s, 471 
Heating : apparatus, 180 

bearings, 291 

by means of paraffin, 418 

by steam, 485 

conservatory, 20, 43, 70, 72, 92, 244 

of dynamo, 651 

surface, 180 

water rapidly, 255, 303, 825 
Heavens: structure of the sidereal, 171 

visible area of the, 129, 159 
Heberlein brake, 89 
Hedgehoge and rate as food, 304 
Hoy Frères, stellar photographs of MM., 

00 

Henry’s photographs, stars near Vega on 

one of MM, 10 : 
Herbs, 354 
Hercules wind-engine, 456 
Herschel's burning volcanoes, 661 
Hexagonal nuts, 331 
Higgs’s coil, Mr., 414, 524 
Highland railway locomotive, 288 
High-pressure gauges, 197 


Hio paz e system, the three years, 
History, early railroad, 483 


Home-made wines and drinks, 297 
Honours exam. in electricity, 159, 178 
Hook, adjustable bench, 3b, 112 
Hooke joints, 218 
Hop aphis and the phylloxera, 455 
Horizon: artificial, 218 

devrease of sun’s heat when near, 429 
Horizontal wind power, 846, 369, 389, 418, 

434, 455, 476, 499, 522, 648, 565 

Horsehair ropes, 268, 288 
Horse- power : 180 

ano mean presmre diagram, 174, 194, 


2 
of a whale’s tail, 518 
Horse’s: action, 457 
coat, stains on, 483 
Horseshoe, MoKellar’s improved, 471 
Horseshoes, steel from, 466 
Hose, fire, 201 
Hospitals, Ours for, 487 
ot necks, cooling, 486 
ot-air motor, 351, 397, 417, 438 
Hot-water : pipes, joints in, 416 
pumping, 454 
House: boat, 89, 118 s 
sewage, disposal of, 462, 503 
tricyole, 200 
Housekeeper as a chemist, 427 
Houses, damp, 485, 504 
Hydraulic ram, 415 
Hydrostatic : 20, 179 
pressure, 70, 91, 118, 135, 195 
problem, 48 
Hygienio medicine, 279 
Hygrometer, Nodon’s gelatine, 426, 547 


_ Hygrometric, 117, 177 


— 


ICE cavern, 242 

illuminant, a good, 549 

Illuminated clock, 514 

sas? cable power of gas, increasing the, 


Imperial Institute, the, 560 
Impurities in gas, 483 
Incandescent: lamps, 285, 347, 463, 483 
— mending, 374 
light, 382 
Income-tax, 267 
Incrustation, boiler, 285 
Incubation, 288 l 
Indiarubber solution, 181 
Indicator: cord adjuster, 111 
diagram, 548, 569 
electric, 182, 327, 503 
engine, 529 
quadrant lock, 339 
Induction : 417 
cor l, 18, 138, 176, 225, 309, 310, 890, 898 
489, 550 
in telegraph wires, 56 
Inertia ioe reciprocating parts of steam- 
engine, 
Inflammation of the nostrils, chronic, 308, 
328, 372, 415 
Iufluenoe machine: 309 
Wimshurst, 93, 139, 192, 200 
Inhabitant of a vitreous struocure, 519 
Ink: marking, 18, 242, 266 
multiplex copying, 311, 380, 898 
sensitive, 291 
spote, removing, 530, 549 
window ticket, 181 
writing, 372 
Inlaid veneers, 289, 307 
Insect, phosphorescent, 844, 351, 878 
Inspecting a watch, 535 
Inspeotors, boiler, 94 
Instantaneous : exposures, 440, 461, 507 
shutters, 114 
Institute, Imperial, 560 
Instrument making for amateurs, elec- 
trical, 100, 318 
Insulation, 201 
Intensifying, 18 
Interest, 528 
Intervals, musical, 160, 178, 198 
Invalid varriages, 832 
Invention of railway couplings, 69 
Inventions and Patent law, 285, 304 
Iodine, 485, 526 
Iron: and steel institute, 144 
boat, first, 168 
boot used in Junod’s treatment, 852 
cartes, 22 
compounds in tea, 433 
does it fossilise? 505 
or steel tubes, 202, 228 
poles, 508 
v. steel, 621 
workshop, 197 
wrought, casting gun-metal on, 290 
Ironing machines, 482 
Ironwork, dip for, 503 
Italian language, 309, 329 
Ivory tablets, engraving, 198 


JACQUARD harness, improved, 341 
Japanning, 198 
Jets, sympathetic vibration of, 8 
Jewe Watch, 222 
Joints: for socket pipes, rust, 180 
Hooke, 218 
in hot-water pipes, 416 
in water pipes, 419 
wiped and blown, 306 
Journal: of the Liverpool Astronomical 
Society, 259 
of the Royal Microscopical Society, 560 
Joy's valve-gear, 326, 436, 456 
Jubilee of electric telegraph, 424 
Jumbo’s measures, 344 
Junod's vacuum treatment, iron boot used 


in, 352 
Jupiter: and his red spot, 889 
self-luminous, is? 256, 283, 800 
J uperis fourth satellite, dark transits 


01, 


K AINTT, analysis of, 352 
Kaleidoscope for lantern, 505 
Kauri gum, 130, 188 

Keeping a pony, 72, 92, 114, 185 
Kine (ic theory of gases, 151 
King’s College, London, 83 
Knifeboard, 246 

Krotophone, the, 22, 584 


LABELS, gums and paste for, 585 
Lacquer, dsad black, 93 
Lacquering, 20 
Lady, vanishing, 70 
Laffitte process of welding metals, 32 
Laminated armature, 160 3 
Lamp: aro, 568 

— simple, 544 

battery for, 44, 806, 854, 895, 550 

filaments, carbon, 334 

tor boiler, 189 

microscope, 507 

petroleum, does it do work ? 562 

suggestion for safety paratfin, 477 

the wonderful, 16, 205 
Lamps: battery for, 44, 806, 854, 395, 550. 

electri: star, 246 

incandescent, 285, 347, 463, 483 

— mending, 374, 895 

low resistance, 180 

wonderful, 16, 285 
Land, patents and, 454, 477 
Landscape painting in oil-colours, 800, 

808, 329 


* 


INDEX 


Language: Dutch, 300 
Italian, 809, 329 
Tanon : e ar i 
on purchasing, 
à lighting, 397, 417 
new, 151 
0 238 
oto. enlarging, 70 
2 slides, 116 
— painting, 352, 378 
transparencies, 376, 506 
Lard, tainted, 161 
Lathe : appliances, 182 
capacity of, 397 
cast steel in, finishing, 288 
centres, lathes and, 841 
chuck for Sin., 1386 
cone of, 529 
as F. A. M.'s,” 265, $98, 501, 523 


853 
for turning spirals, 888 
headstock, new form of, 77 
matters, 155, 160, 174, 217, 290, 307, 831, 
435, 453, 478, 500, 567 
motor, battery for, 181 
polishing in the, 394 
reversing gear, 331, 372, 395, 416 
ing backwards, 224 , 
saddle with front and vertical slides, 121 
speed pulley, 182 
tool, 289, 351 
universal cutter-frame for, 379 
wrinkies, some, 127 
Lathe-carrier, doubie-driving, 53 
Lathe-work : 112, 130, 182, 291 . 
accurate, what it is, and how to do it, 


425 
Lathes: aud lathe centres, 340 
face-places for, 471 
self-acting, 50, 103, 145, 208 
speed- ing mechanism for, 78 
Latitude, variation of, 214 
Lattice girders, 187 
Launch: engines, 89, 88, 111, 155, 178, 266, 
873, 482 
propeller for, 202 
small, 202 
steam, 350 
Law: American medical, 200 
astrology and the, 218 
Laying water-pipes, 178 
Lead: and tin, alloys of, 876 
burning, 529 be is 
cement for rubber and, 291 
cylinder, 505 
hammers, 375 
valley, 202 
Leading screw, 853 
Leaks in water-mains, detection of, 321 
Leather : staining, 575 
v. gut bands, 330, 372 
Leclanché : batteries, 161, 181, 462, 488 
— waste in, 546 
for quantity, 43, 70, 118 
modified, 319 
salt in the, 391 
Legal: 44, 115, 268, 439, 459, 460, 462, 464, 
504, 578 
marriage, 156, 161 
queries, 225 
Leicester exposing flap and shutter, 124 
Leidenfrost’s drops, practical use for, 105 
Length: of belting, 809, 329 
of chord, 429, 439, 460 
Lens : measurement, 508 
portrait, 71 
shutter, 850 
Lenses : achromatism of, 500, 546, 56) 
cemented combination of, method of 
finding character of, 320 
cementing, 460 
focus of, 464, 474 
grinding, 349, 394 
photo., 69, 111, 269, 495, 517 
Letters: back, 573 
on brass, 93 
on glass, 42, 89, 180 
Level, spirit, 114 
Levelling glass cells, 311 
Liberal, very, 564 
Libration, lunar, 36 
Lick: observatory, latitude of, 300 
telescope, completion of object-glass of, 


Life: logs of amongst railway shunters, 


of the sun, 561 
pissin basis of, 183, 156 
policy, 156 
protection of, 94 
Lifeboat anchors, 390, 415 
Lifting crab, loss of power in model, 580 
Light: 131, 244 
action of glass upon white, 82 
electric, 246, 462, 483, 593, 572, 578 
— ba » S11, 572 
— cable for, 439 
— on board a salvage ship, 483 
— incandescent, 332 
. — May Island, 870 
Lucigen, 551 
polarisation and latent, 219 
polarised, 71, 117, 182, 158, 238 
relation between battery power and, 304 
standards of, 31 8 
undulating theory of and diameters of 
star discs, 519 
Lighthouses, electric illumination of, 56 
Lighting: electric, 44, 91, 91, 178, 181, 182, 
831, 487, 457, 651, 571 
— wind-motor for, 116, 186 
lantern, 897, 417 
schoolroom, 160 
street, 826, 368 
Lightning conductors, teatiog, 116, 158 
Lightning-flash, A N of, 87 ` 
Lights, railway signal, 56 


ENGLISH MEOHANIO, 
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Lilium auratum, 502 

Limbs, archeology of artificial, 421 

Lime, analysis of, 567 

Lining for accumelators, 505, 527 

Link motion, 417 

Liquid: fuel, 874, 885, 483 

gold, 287 

Lithanode, 208 . 

Liverpool Astronomical Society : 129, 560 
Journal of, 259 
observatory, publications of, 519 
researches of, 475 
the circulars of, 11, 37, 84, 845 

Loam, moulding screw-propellers in, 80 

Loans to building societies, 308 

Looks, picking lever, 571 

Locomotive : *“‘ Cornwall,” 172 


how 2 1115 a, 110 

question, 

sand-blasts, 176 

tne, of the future, 148 

work, Midland, 263 

working cost of, 452 

Locomotives: 15, 40, 41, 44, 110, 184, 155, 

223, 244, 437, 572 

Brighton, 329 

Caledonian compound, 418, 459 

compound, 27, 87, 183, 418 

G. and 3. W., 506 

G.E., 43, 160, 326, 572 

G.N., drawings of, 48 

G. W., 110, 463, 483 

7 No. 9, 4l, 89 

hammer-blow in, 447 

Highland railway, 288 

L. and N.W., 87, 134 

L. and S. W., 69, 572 

L.B. and 8. G., 19, 90, 93, 115, 118, 572 

Midland, 87, 370 

— goces 453, 479 

N. British, 91, 116 

N.E., 486, 568 

piston-valves for, 259 

recent work of old, 893 

steady running, 116 

weights and dimensions of, 442 

wheels of, largest, 463 ‘ 


Logarithms, 829 
Longan and North-Western locomotives, 
7, 134 
— Cornwall, 172 


and South-Western locomotives, 69, 572 
Brighton and South-Coast locomotives, 
19, 90, 98, 115, 118, 572 
coal supply of, 471 
Fook through the great object-glass, a, 
49 : 


Lorrain’s improvements in electric tele- 
phony, 381 3 
Lubricants, researches on friction and the 
action of, 125, 147, 188 
Lucigen light, 551 
Luminiferous ether, 370, 391, 418, 451, 500, 
524, 542, 564 ` 
Luminous paint, 387 
Luminosity of Jupiter, inherent, 301 
Lunar : libration, 86 
ray systems, 868, 481, 499, 542 
wall-plain Plato, 561 
Lyræ, alpha, 190 


MACFARLANE’S patent 
governor, 12 
Machine: Allen’s gumming, 128 
darning, 506, 569 
domeatic miucing, 90 
magneto-electric, 319, 331 
millionth, Whitworth’s, 202 
new electric, 327 
planing, 375, 896 
plate, 374 
self-feeding drilling, 174 
sewing, 188, 874 
Wimshurat's influence, 93, 139, 160, 192, 
200, 288, 309, 331, 353, 389, 414, 454, 
462, 480 
Machinery: dry cold-air, 185 
firewood-cutting, 319 
for grinding curved surfaces, Fric’s, 296 
Machines, theory of, 490, 518, 565 
Machinists, combination tool for, 447 
Magio or inexhaustiblo inkstand, 115 
ae rene : slides, painting, 162, 852, 


the kaleidoscope and, 505 
Magnet pole-piece, 20 
Magnetic obser vations, 54 
Magnetism : 20 

loss of, 398 
Magneto-electric: call-bell, 181 

machine, 319, 331 
Magneto machine, 289, 331 , 
Magnets: curative power of, 16, 20, 38, 44 

field, 181, 200 

power of, 309 

small light, 292 

the North Pole, and, 330, 350 
Magnification, stellar, 106 
Man: electricity in the service of, 880 

evidence of pre-glacial, in N. Wales, 55 

of science, work of real, 218 

primitive, 97 
Mandrel : Edmunds, 454 

nose, 501 
Manganese, carbonate of, 247, 265 
Mungel wurzel, 394 
Mangle rollers, 269, 288 
Manners, communications that corrupt 


g 800 
Manure, 198 
Map of the moon, relief, 218, 926 
Maps of the ordnance survey, 84 


safoty 


austen, A 


‘a. 
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_ Marble, stains on, 353, 373 


March and April, occultations in, 542 
Mare's nest in the camera, 429 
Marine : boiler, model, 182 
engines, triple expansion, 231 

— valve-gear of, 189 
Marriage, lag ia? 

2, 516 

Married women, 115 
Mastic varnish for oil-paintings, 268 
Materials, strength of, 468, 507 


Mathematical: 48, 71, 90, 91, 118, 185, 


136, 157, 168, 178, 228, 268 
probabilities, 17, 41, 69, 112, 185 
problems, 19, 91 

Matter, the birth of, 555 

May Island electric light, 370 
MoKellar's improved horseshoe, 471 
Mean time, sundial to show, 521 


- Mean-pressure diagram, horse-power and, 


174, 194, 219 
Measurement : of an electric current, 32 
of drams, 506, 527 
Measurements, electrical, 439, 551, 671 
Measures, exact, 573 
Measuring cloth, 464, 484, 504, 525 
Meat: consumption of the world, 24 
freezing, 78. 92, 114, 185 
liquid, Barff and Wire, 38 
tinned, American, 42 
Mechanical, 118, 187, 226 
Mecania 72, 92, 181, 199, 396, 440, 460, 


question in, 418, 488 
textbook on, 268, 307 
echanism, speed-changing for lathes, 78 
Medallions, 568 
Mediæval outlines, 438 
Medical: battery, 137 
coil, how eo make a, 52 
coils and paralysis, 138 
electricity, 572 3 
foul breatb, 485 
law, American, 200 
Medicinal dynamos, 463 
Medicine, hygienic, 279 
Medland’s portable cabinet for micro- 
scope slides, 363 
Mensuration, 2u2, 244 
Meroury, E of gases over, 57 
Meridian instrument, Dent'e, 519, 529, 570 
Messier : 346 
35 Geminorum, 805 
Metal, white, 376 


` Metallic flre-alarms, 331, 351 


Metals : colours of alloys and, 34 
electrolytic separatiou of, 217 
hardness of, t7 
Laffitte process of welding, 32 
Metamorphism, 5 
Meteor, another bright, 302 . 
Meteorological Folie, new form of, 474 
ors: 10, 36, 61, 283 
with curved paths, 346 
Meters, dry, 93 
objectives, new apochromatic, 126 
Microscope : in trade, value of, 391 
lamp, 507 
mounting sections for the, 113 
new, 497 
objectives, 246 
— recent improvements in, 279 
9855 Medland's portable cabinet for, 


Microscopes, English v. foreign, 16, 39, 66 
e advances, 165, 207, 303, 


examination of butter and fat, 340 
numerical aperture, 435 
object-glasses, 562 
Objects, seeds as, 505, 527 

Midland : expresses, 16, 41, 67, 241 
locomotive work, 268 
locomotives, 87, 370, 412 
— (700), 479 
— (804), 870 
11 double-engine running on, 286, 


Midlands: Cambrian rocks of, 33 
glacial formations of, 33 
g machine, universal, fixtures for 
„ making twist-drills on, 426 
Millstones: balancing, 376, 417 


speeding, 489, 503 f 

Mine, electric signals in a, 180, 199 
al waters, 220, 266 

. Miners’ safety-lamps, 166, 199 
Mines, safety-lamps in, 161, 176, 179 
Mincing machine, domestic, 90 
Mirror galvanometer, 898, 417 
Mirror-phinting, 516 

‘rors, simple way of making glass, 154 
Mixed trains, 39, 64, 88 
Models of builaings, 573 
Modulus of elasticity, 318 
Moist air, weight of, 504, 525, 568 
Moisture in coal, 434 
br a earth and, motions of,, 259, 268, 


for small organ, 578 
la tair, 851, 807 
the, battery for, 181 


Motor: pigmy, 44 

ssc gear for, 289, 307 

water, 115 
Moulding : flywheels, 886 

pipe, 394, 415 

pulleys, 210 

screw-propellers in loam, 80 
Mountain, finding distance of at sea, 519 
Mounting sections for the microscope, 118 
Movement: erank, 115 5 

of earth’s axis of rotation, 171 
Movements of diatoms, 847 
Mulgpfer: sail ink, 811, 880, 398 

plex : copying- , 380, 

telegraph, Delany’s, 56. 

Multitubular boilers, 20 


Mushrooms and salt, 21, 44, 71, 91 


Music: 186 
bales and musical instruments, 241, 


flat, 247, 267 


influence of on the cerebro-spinal sys- 


tem, 168 
stand, Peene’s patent portable, 3 
Musical: box, faulty, 464 
intervals, 160, 178, 198 
Mustel organ, the, 327 
Mute, piano, 21 
Mystery, railway, 115, 182 


NAME-PLATES, casting, 381 
Naphtha, wood, 182 
Nasmyth’s brass foundry, 847 
Natural philosophy, Blair's, 520 


| Nature of solutions, 32 


Nautical Almanac for 1890, 474 
Navigation, 415, 429 


10 planetary, G. O. 4878, 11, 86, 87, | Outlin 


planetary, 
photographs, 36 
supposed new, 36 
Nebule, notes on, 229, 588, 561 
Nebular photographs, stellar and, 844 
Neck, hot, cooling composition for, 486 
N eeanive element for batteries, lithanode, 
: 0 


Negutives, relief in photo., 160 
Nessler’s test for water, 73 
Neuralgia, miniature battery for, 68 
Newall’s occulter, 363 
Newcastle and Carlisle railway, 440 
Newton's doctrine of undulations, sum- 
mary of, 131 z 

Nickel: crucible, 497, 553, 571 

plating, 289, 307 

polishing, 197 
Nodon’s gelatine hygrometer, 426 
Noise in boiler, 246 
Non-condensing engines v. condensing, 178 
Non-conductor insoluble in ether, 550 
N on oih diet and hard work, 455, 477, 


00 
North: British locomotives. 91, 158 
pole, magnets and the, 330, 350 


North ie evidence of pre-glacial man 
In \ 


9 
Northumberland equatoreal, 474 
Norway and Sweden, 44, 71 
Nose, mandrel, 501 
Nostrils, chronic inflammation of, 308, 
328, 872, 415 
Notes: astronomical, 101, 186, 275, 882, 
468, 556 
on nebulee, 229, 538, 561 
on the chamber organ, 1, 11, 49, 64, 99, 
148, 186, 251 
on the church organ, 295, 359, 401, 464, 
467, 500, 511, 543 
on the process of polishing and figuring 
18in. glass specula, 516, 586 
quick writing of, 572 f 
Novelty, a, 115 
Number of locomotives, 373 
Numbering stamps, 371, 394 
Numbers, reduction of, 529 
Numerical aperture, 435, 480 
Nuts: cleaning and tapping brass, 810 
hexagonal, 331 


OAK: cantilever, 464 
old, 221 
Obedience, “strongest motive” in, 325 
8 : a look through the great, 
dewing of, 580, 570 
the great Lick, 474 
very novel form of, 429, 476, 500 
Objectives, microscope, 246, 562 
Observations: magnetic, 54 
tidal, 54 
„ companion to the, for 1887, 


tackle, 354 
Occultations : 482 
in March and April, 542 
Occulter, Newall's, 363 
Octave coupler, 625 
Oil: analysis of olive, 384 
burning, 160 
colours, painting in, 300, 309, 329 
cotton-seed, 664 
for cycles, 332, 352 
paintings, mastic varnish for, 266 
Oil-cloth, printing, 897 


‘Oils, analysis of, 258, 884 
Old and new, things, 111 
Olive oil, analysis of, 884 
Opal plates, 440 

Opera and field-glasses, 283 
Optical: glass 


„ new, 288, 628, 563 
lantern, 238, 502 à 
matters, on several, 110 
work, English v. foreign, 88 


on one of MM. Henry’s 


Ordnance : survey, maps of the, 84 


143, 185, 251,287 
church, notes on the, 295, 359, 401, 464, 
467, 500, 511, 543 
couplers, 508 
hoteair motor for, 417 
motor for small, 578 
pipes, 310, 50? 
playing, expression in, 302 
reed, 139 


— small, 487 
St. Mary-le- Bow, London, 108 
size of the largest, 11. 
soundboards, 368 
stops, 308, 467, 502 
the Mustel, 327 
tremulant, 437 ; 
Trocadéro, 461 
windchests, 288, 261, 286, 825, 368 
Organs: 
266, 348, 418 


484 


chamber, limited expression of, 16, 37, 


84, 108, 180, 152 
church, 418 
pipe, and free-reed instruments, 153 
Orion planetoids, discoverer of, 499 


Ornamental turning, Mr. Evans’s new 


book on, 428, 489 
Orthochromatio: photo-plates, 821 
photography, 448 i 
“Ours” for hospitals, 487 
es, medieval, 488 
Overhead: band, guide - pulleys for, 545 


wires, 94, 186 

Oxalio acid, 290, 302 

Oxygen: 289, 802, 307, 327, 349, 564 
liquefaction of, 564, 573 

Ozone: 44, 92 
on a modified method of producing, 


~ 


commercially, 68 


PADDLE engines, disconnecting, 371, 
3 


Paice’s boring bit, 470 
Pain’s improved sigual-lights, 186 
Paint: cleaning white enamel, 352 
luminous, 387 
white enamel of, 354 
Painting : in oils, landscape, 300, 309, 329 
lantern slides, 162 
on silk, 42, 195 
Palace, telephone, 466 
Panorama, 416 
Pancratio eyepiece, 129 
Pantanemone, 458 
Paper : electrical, 310 
varnish to harden, 181 . 
Papier-maché, 558 
Paquelio’s, Dr., automatic blowpipe, 252 
Paradox, shot, 17, 18, 42 
Paraffin: heating by means of, 418 
lamp, suggestions for a safety, 477 
oil or coal-gas, 291, 872 
or wax stains, 352 
Parallax: solar, 388 
stellar, 388 
Parallaxes of stars, 171, 388 
Parallel motion, 268, 3V7, 327 
Paralysis, medical coils and, 188 
Parchment, o louring on, 46) 
Paria, food of, 256 
Passenger trains and parting couplings, 
848, 870, 392, 412, 486, 452, 480 
Paste, polishing, 177 
Pastes and gums for labels, 535 
Patent law, inventions and, 285, 801 
Patents: Act, 1888, 488 
and land, 454, 477 


Favz's ammoniacal cupric solution: 302, 


determination of sugar in diabetio urine 


by, 4 

Pebbles and boulders in the Punj ub 
range, 83 

Peene’s patent portable music-stand, 3 

Pen, electric, 197 s . 

Pendulum, compensating, with some sug- 
gested improvements, 79 

Pendulums, superiority of zino and steel, 


1 7 
Pepper mill, 418 l 
Performance guaranteed, 218 
ene way, 109, 184, 808, 329, 849, 417, 


Peroxide battery, Roberts’, 187 
Perseus, clusters in, 66 
Petroleum: engine, Spiel's, 280 
furnace, steam tricycle with, 408 
aay pow for launch, 504 
lamp, does it do work ? 562 
spray, 289 
tank, 568 


? 

Ph.D., German, 181 
Phenomenon, sunset, 171 
Phosphorescent insect, 344, 878 
Photo.: enlarging, 267 

exposures, 572 

frame, polishing, 161 

negatives, relief in, 160 
Photograph of lightning flash, 87 
N pre waste, recovering silver 


m, 280 
Photographic : 138, 459, 572 
burnishers, 290 ib 
engraving, 196, 220, 246 
enlarging ret: 70 
exposures 
— photometer for estimating, 26 


lan slides, 289 


chamber, 162, 176, 193, 217, 245, 


Photographic: lenses, 69, 111, 246, 495 
1 (J 


517, 567 

plates, orthochromatio, 321 
. stains, removing from fingers, 268 

studio, 94 

substitutes for glass, 507 

varnish, removing, 419 
Photographs: astronomical, 160, 198 

colouring, 225 

enamelling coloured, 79 

faulty, 440, 605 

of MM. Henry Fréres, 300 


retouching, 20 . L 
stellar and nebular, 344, 520, 541, 560 
transparent, 551 
yellow, 460 
Photography astronomy by, 410, 429 
celestial, 519 - 
dry-plate, 67, 118, 188, 158, 177 
(intensifying), 18 
orthochromatio, 448 
stellar, 10, 129, 476, 520, 541, 560 
Photometer for estimating photographic 
exposures, 26 
Photometric standards, 65 
Photo.-micrography : 189 
actinic contrast in, 868 
Phylloxera, hop aphis and the, 455 
Physical basis of life, 188, 166 
Physics, 809 
Piano: mute, 21 
repairs, 159 
mass, know the pitch of your hammers, 
Picking lever locks, 571 
Pigs, keeping, 380, 844 
Pinion wire, 266 
Pipe: blast, 91 
oppel-flöte organ, 488 
exhaust, 332, 352 
moulding, 394, 415 
water passing through, 21 
Ripos : flow of water through, 507, 528, 547 


laying in, 178 

thin steel, 351 

varnish for olay, 43 
Pisten-rings, cast-iron, 202, 223 
Piston-valves for locomotives, 259 
Pitch: of teeth, 291 

striker, 571 
Pitch-pine stopping, 371 
Planetary: drawings, 530 

nebula, G. C. 4373, 11, 36, 13) 

Ea one of MM. Henry’s photographs, 


Planetoids. F. R. A. S.“ and the discoverer 
of the Orion, 499 

Planing machine: 875, 398, 445, 
tools, 331, 416 

Planisphere: 171 
novel, 259 

Plants, fossil, 55 

Plate: division, radial drilling of, 524 
machines, 374 


muffin, 90 
Platelayers, 155, 195 
Plates: casting name, 331 

opal, 440 
Plating, nickel, 289, 807 
Platinoty pe printing, 310 
Platinum, solder for, 135 
Plato: 107, 161° 

lunar wall-plain, 561 

markings on floor of, 498 
Plough, snow, 484 
Plumb-line transit instrument, 560 
Pneumatics, 460 
Pocket : accumulator, 116 

barometer, improved, 397 
Point, dead, 440, 460 
Points and crossings, 329, 3t8 
Poisonous alkaloids, 484 
Polaris, comes to, 499, 520 
Polarisation and latent light, 219 
e practical applications of the, 


Pole - piece, magnet, 20 
Polish: 169 
black, 178 
brush, 527 
Polishing : fretwork, 529, 549 
in the lathe, 394 
nickel, 197 
. paste, 177 
silvered goods, 849 
whalebone, 416 
Pollak’s battery, 71, 114, 185 
Pony, keeping a, 72, 92, 114, 135 
Poodle, teaching to read, 630 
Popular science, 429 
Porcelain clay, 580 
Porous pots, 246, 488 
Portable : battery, Gate 8, 424 
cell, 438, 459 
Portrait lens, 71 
“ Postage stamp, take a,” 70, 91, 118, 202 
Potato at rest, the, 558 
Potential ; fall of, 90 
static and, 419 
Potentiometer, 459 
Pots, porous, 246, 438 
Pottery in the United States. 45 
Po wer. bronze, preparation for mixing 


Powders : seidlitz, 20, 44 
tooth, 487 ° 
Power : absorbed in cutting cast-iron, 168 
battery, 225 
loss of in liftiag crab, 580 
to grind coffee, 290 
wind, 303, 434, 543 
Pre-glacial man in N. Wale, evidences of, 55 
Preserving : apples, 178 : 
wood, 97 


SUPPLEMENT 


President's address to R.A.S., 560 
Pressure: bursting, 397, 458 
centre of, 572 
hydrostatic, 70, 91, 113, 185, 195 
Primary colour, is violet a? 62, 324 
Prime cost, 69 
Primitive man, 97 
Primroses, early, 16 
Printing, 93 
latinotype, 310 
Prints: blue, how to make, 432 
silver, preventing fadiug of, 167 
to glass, transferring, 90 
Prism, faulty micro., 572 
Probabilities, mathematical, 17, 41, 69, 
118, 185 
Problem, 439 
Problems: hydrostatic, 43: 
in chances, 18 
mathematical, 19 
psychological, 18, 88, 67 
Products, gas, 288 
Progress: of astronomy in 1886, 879 
of electric motors, 408 
Projection, the gnomonic, 474 
Propeller for launch, 202 
Propionic acid, 247 
Proportions, locomotive, 135 
Propulsion: boat, 328 
weight and, 485, 504, 526 
Prussia, taking train speeds in, 421 
8 problem, 13, 38, 67, 84, 86, 


Psychology of dreams, 84 
Publications of the Liverpool Astrono- 
mical Society’s Observatory, 519 
Pulley, balancing a, 392 
Pulleys : lathe speed, 160 
moulding, 210 
turning, 471 
Pump: 287 
donkey, 416 
force, 878 
Pumping hot water, 454 
Pumps: air-compressing, 571 
centrifugal, 113 
force, 178 R 
pone range, pebbles and boulders in 


E. 
Purchasing lantern, hints on, 484 
Purification of coal: gas, 398 
Pyrological foot-blower, 435 
Pyrometer, max. and min., 18 


QUANTITY, current, 159, 198 
Quartz, gol 1 in, 130, 138 
Query, engine, 462 
Question : arithmetical, 828 
in coal economy, 869, 415, 482 
in dynamics, 228, 244. 267, 287, 306, 481 
in mechanics, 418, 438 
loco., 116 
Questions as to evolution, 505 
Quick writing of notes, 572 


RADIATION, sun’s, 245, 257 
Radiometer, new use for the, 409 
Rail, super-elevation of outer on curves, 


440, 482 
Railroad history, early, 488 
Railway : couplings, invention of, 53 
— strength of, 506 
fares, 172, 220 
fish-plates, 115, 529 
mystery, 115, 182, 136, 158, 157 
Newcastle and Carlisle, 440 
returns, 15 sas 
runs, apocryphal, 486 
signal lights, 565 f 
spans m 17, 40, 63, 68, 110, 134, 172, 193, 
? 
Begs looking for, 436, 452, 480, 521, 


speeds and myths, 393, 411, 486 
super-elevation of oater rail on, 440, 482 
rains, warming, 529 
Railways : American and English, 57 
loa 412 
Rainfall, temperature and, in 1886, 410 
Rain-guard, chimney, 116 i 


electro-motors, 27 . 

Recorder: new sunshine, 55 

signal, 453 
Recording gauges, Budenburg’s, 402 
Rectilinear motion, gonverting circular 

into, 234 
Red steam, 854 
Reducer, photographic, 810 
- Reduction of numbers, 529 
Reed organ, 189 
Reflectors, flats for, 84 
Refraction, effect of on star dises, 561 
Reform, road, 414, 429, 435, 455, 477, 519, 
524, 544 

Relief in photo. negatives, 160 
Repoussé work, exhibition of, 389 i 
Research, extension of astronomical, 129 
Resistance : coil or switch, 196, 198 

of battery, 93, 161 
Resting, potato, 558 
Retouching photographs, 20 
Reversing gear: for lathes, 416 

for motor, 289, 307 


Reviews: 
Abridgments af the Speolfloations reola- 
— 1 to Velooipedes, by R. B. Phillips, 


A on leto geno a o an of 755 
otographio Negatives, 
Rodert Johnson, 229 een 


TO THE ENGLISH sams 
Magron 18, 1887. 2 


| Saws: band, 277, 311 


Reviews (Continued) : 

A Textbook of Steam and Steam- 
Engines, by Andrew Jamieson, 230 

Beginner’s Guide to Photograpby, 123 

Ciroular Work in Carpentry and Joinery, 
by George Collings, 128 

Commercial Organic Analysis, by A. H. 


Allen, 316 

Electricity in the Service of Man, by 
Alfred Ritter von Urbanitzky, 360 

Gas-fittings, by John Black, 403 

Heroes of Science: Physicists, by Wil- 
liam Garnett, 317 

Hours with a Three-inch Telescope, by 
Capt. W. Noble, 403 

pres Medicine, by T. R. Allinson, 


2 

Lives of the Electricians, by W. T. 
Jeans, 408 

Miscellaneous, 123, 230, 317, 408 

Monia Steam-engines, by Joshua Rose, 

Money-making Men, by J. Ewing Rit- 
chie, 128 f 

Ornamental Turning, by J. H. Evans, 

423, 489 

Photo.-engraving on Zino and Copper in 
Line and Half-tone, and Photo.-litho- 
graphy, by W. T. Wilkinson, 123 

Practical Guide to Photography, by 
Marion and Co., 128 

Safe Railway Working, by Clement E. 
Stretton, 408 . 

Short Lectures to Electrical Artisans, by 
J. A. Fleming, 128 

The Age of Electricity, from Amber- 
fon) to Telephone, by Park Benjamin, 

The Gas-engine, by Dugald Clerk, 402 

The Life and Labours of John Mercer, 
F.R.8., by E. A. Parnell, 316 

The Methods of Glass-blowing for the 
use of Physical and Chemical Stu- 
dents, by W. A. Shenstone, 25 


Revolving cylinder, 94, 115 
Rhea fibre, 825, 417 
Rifle : new German, 410 
new repeater in Denmark, 567 
Rigel, companion of, 498 
Rivet-pitch calculator, Carter’s, 471 
Riveting tool, 211 
Road reform, 414, 429, 485, 455, 477, 519, 


524, 544 

Roberts’ peroxide battery, 187 

Roller covering, 404 

Rollers, mangle, 269, 288 

Room dark, one side of, 160 

Root words, German, 504 

Rosal Astronomical Society, president's 
address to, 560 . 

Eoyal i ee Society, Journal of 

e, 
Rubber and lead, cement for, 291 
Rule of grammar, 332, 851, 372, 395 


Rust: joints for socket pipes, 180 


on sheet tin, 331, 3&1 
Rusty kitchen boilers, 90 


SACOHARIN, 454, 525, 568 
Saddle: boiler, 398 
with front and vertical slides, 121 
Safety : couplings, 374 
lamps, electrio, 56 
— in mines, 161, 176, 179 
— miners’, 166, 196, 199, 218 
paraffin lamp, 477 
Safety-valve : 417 
spring, 286 
Safety-valves, Ramsbottom’s, 350, 398 
Sails: dyeing canoe, 571 ` 
theory of, 195 5 
Salicylic acid, 21 
Salt: in Leclanché, 391 
in steam tubes, Xc., 44 
mushrooms and, 21, 44, 71, 91 
Salts, chemical, 45 ° 
Salvage ship, electric light on board a, 


+ 


Sam, Uncle, his appeal, 111 
Sampson, St., 21 
Sand figures, 578 
Sandblast, loco., 176 
Sanitary, 178 
Satellites, Jupiter's, 669 
Saturn: 541 
rings of, 259, 429 
satellites, orbits of, 388 
Saw: hand, 332, 852, 481 
teeth, shape of, 262 
tempering, 571 


— brazing, 310 

circular, 231, 417, 504, 529 

— shaft of, 484 

fret, breaking, 482, 563 

hardening small, 459 
Sawyer, Mr, B. F., stellar work of, 560 
Saxophon’, 807 
Scale, Stanley's patent architect's, 253 
Scarf-pin, electric, 831 
Scarlet fever, belladonna and, 178, 198 
Scent, 287 
Rohoolroom, lighting, 160 
Schott and Co.'s new optical glass, 529, 


563 
Sorena and art exams., electricity at, 


popular, 429 
work of a real man of, 918 
Solentifio cookery, 147 


Sdizxtisio News: 9, 38, 60, 82, 105, 129, 
150, 170, 189, 212, 285, 258, 282, 299, $21, 
20 a 887, 400, 429, 460, (79, 497, 518; 


INDEX. 


YGLISH MECHANI 


— 
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Scientific Societies: Spectroscope, new, 430 


Engineers, 212 pectrum, circular solar, 337 
Liverpool Astronomical Society, 169, 258, N i figuring, 164 
865, 449, 569 ‘18in., 5 
Royal Astronomical, 267, 342, 449, 538 — grinding and polishing, 238 
Royal Meteorological, 281, 366, 472, 559 — notes on po ISin. glass, 515, 


Royal Microscopical, 211, 299, 365, 472 
‘Western Microscopical Club, 150, 235, 
848, 428, 539 


536 
Speed: of Atlantio liners, 448 
wheels, 506, 527 
Speed-changing mechanism for lathes, 78 


Scissors, grinding, 268 Speeding : engines, 486 


Sorap copper cell, the, 240 millstones, 439, 503 
Scraping. tool, Wright's, 281 Speeds, railway, and myths, 393, 411. 436 
Screw: cams, cross-cut, 281 3 . 3 boxes of, 17, 42, 
ing. 2 352 R 
cutting. 182, 226, 245, 269, „ 354, Soiel's p pe — i engine, 230 


373, 374, 550, 571, 578 


— apparatus, simple, 194 Spinning: glass, 468, 483 


11 Iding in loam, 80 metal, 503 
Enrends, standard, 406 i Spiral : slide-rule, Faller’s, 501, 522 
Screwing device, 218 springs, 526 


Spirals: lathe for turning, 386 
rules for, 489, 460, 503 
Spirit-lamp, exploding, 93, 114 


Screws, twin, and paddle engines, 871, 463 
Secondary batteries: E. P. S., 396 
treatment of, 57 


Sections, oonic, 117 Spirit-level, 114 
Seeds as microscopical objects, 505, 527 Spirits of wine, 290 
Seidlitz powdere, 2 Spray, petroleum, 289 


0, 44 

Self-acting lathes, 60, 103, 145, 208 
Sense of hearing, 59 

Sensitising drawing paper, 310 
Sensitive flames and air-waves, 89 
Sepultos, et credis cineres curate, 519 
Serpentis 6, and other pairs, 410 
Setting-out curves, 137 

Sewage, disposal of house, 462, 503 
Sewer, area of, 224, 244 
Sewing-machine, 116, 136, 354, 374 
Sextant, finding the time with a, 36 
Shaft, back, for sliding and surfacing, 439, 


i coating with copper, 463, 483, 


5 
un- lock, tempering, 418 
rdening steel, 160, 178, 222, 243 
spiral steel, 179, 526 
tempering, 222, 248 
window and door electric, 297 
Spur-wheel query, 486 
Stain, green, for furniture, 176 
Staining leather, 376 
Stains: on horse’s coat, 483 
on marble, 358, 373 
wax or paraffin, 352 


Shaft 440 Stamp, of a very inferior, 429 
Shaper-plates, turning with, 195 Stamps, numbering, 371, 894 
stare 5 ke 89515 551 „ musie, 3 

9 
Shae a 349 N Standards: electrical, 54 
Shellac, 130 of light, 31 | 
Ship-building, 506, 528, 547, 568 photometric, 55 


Stanley's patent architects’ and engineers’ . 
soale, 253 i 
Star: Brandenburg lucky, 190 
colours as seen with different eyes, 499 


discs, diameters of, 519, 541 
— effect of refraction on, 561 


Ships, new propelling appliance for, 259 
Shocks, door connection for giving, 350 
shot paradox and boxes of spheres, 17, 18, 

42, 89, 114 
Shunt and series, difference between, 507 
Shutter: instantaneous, 114 


lens, 350 5 9 100, 8 
ii in’ 86 amps, eleo 
a dari a ca ha magnification, 130 


new, of 1572, 214 
new variable near theta Tauri and omi- 
cron Cassiopeise, 541 
Starley’s improved driving gear, 208 
Starlight, 106 : 
Starry heavens, 130, 159 
Star 6 pinos fiom a catalogue, reducing, 
213, 
Stars : double, 190, 369, 541 
how to write the D.M., 214 
magnitudes of near Vega, 86 
measures of double, 171, 236, 260 
near Vega, on one of MM. 
photographs, 10 
parallaxes of, 171 
seen from bottom of well, 882, 344, 351, 
378, 383, 895, 487, 457, 474, 481 
Statio: electricity, 107, 132, 156 
— new experiment in, 147 


recorder, 453 . 
Signals: by means of high potential cur- 
rents, 45 
electric, in a mine, 180, 199 
railway, 15, 17, 40, 68, 68, 110, 184, 172, 
193, 220, 516 
— automatic action of, 16 
— electrio locking. 416. 512, 480, 521, 546 
Silk, painting on, 42, 195 
Sil ET ; alloys, analysis of, 92, 114, 132, 191, 
2 


bleaching, 506 

cell, 485, 527, 547, 568, 572 

chloride cell, 290, 572 

nickel, 182 : 

prints, preventing fading of, 167 

recovering from photographer’s waste, 
0 


Henry's 


28 
Silvered goods, polishing, 349 


ing: g potential and, 419 
gern 550 57 E Statues, colouring, 568 
Singing hammers, 504 Steam : 44, 92, 185, 460 
Siphon, flushing, 179 action of, 118, 116, 135 
Sirius, 283, 322, 345 boiler riveting, 439 PEN ; 
Size, gold, 550 domes and drums, advantages of, 64, 84, 
Skin, albatross, 289 155 ror ner j = 
Slack and tight couplings, 150 engine, inertia or the reciprocating par 


of a, 461 


Slate, turning, 418, 438, 459 hammer, 43, 291 


Slaughter, electrical, 419 


Sleep, how long to, 124 heating, 485 i 
Bleeplessness, 17 i won, 350 
Slide-rest : 44, 114 red, 854 


tricycle with petroleum furnace, 408 

valve, 94 

vaporiser for burning coal-tar, 386 

whistle, 94 

Steamers, steering ocean, 67, 262 

Steam-heating, 247 

Steam-propelled torpedoes, 497 

Steel: and zinc pendulums, superiority of, 
184,176, 218 

band, 488 

blueiog without heat, 178 


setting taper, 67, 132 
Slide-rule, Fuller's spiral, 501, 522 
Slides: lantern, 116, 162, 352, 873 
vertical and front, saddle with, 121 
Slip carriages, continuous brakes on, 565 
Slipping crutch, 328 
Small-pox, vaccination a preventive of, 
370, 892, 414, 481 
Smith’s work, 491 
Smoke : electrical deposition of, 186 
fire without, 45, 114 


Smoking fish, 810 carbon in, 117 

Snaps, bracelet, 397 cast, in the lathe, 268 

Snow plough, 484 from horseshoes, 466 

Snowstorm and the wires, 411 iron v., 521 

Soap-bubbles, 33 manufacture of soft, 56 
Soap-test, Clark, 482 MoInues brake, 415 

Soda, caustic, process 484, 504 1 peeves 185 

Sodic sulphite developer, 19 Mag a oning, 160, 178, 179 


5 d doctoring, 392, 480 
tempering and doc ’ 
on the equator at). welding, 898, 450 


Steering: ocean steamers, 67, 262 


yacht, 502 3 
Stellar: chromatics, suggestion in, 286 
magnification, 106 
parallax, 388 
photographs of MM. Henry Fröres, 300 
photography, 10, 129, 344, 475, 520, 541; 
5 


Solanine, 286 
Solar: shadows 
equinoxes, 218 

parallax, 388 

Solder ; for aluminium, 423 
for platinum, 93, 115, 135 

Soldering : iron, tinning a, 391, 463, 483 
lamp, 898 

Solenoids and coils, 88 

Solutions: gold, 875 
nature of, 82 

Solvent for Kauri gum, 138 

Sound ee 134 

Soundboards, organ, 868 

Soundproof doors, 44, 92 

Southern States, ooal in the, 567 

Space ales with spheres, 17, 42, 69, 89 

Spanish, 19, 458 

Spanner, adjustable, 218, 268, 848 

Specific gravity, solution of high, 181 

Spectra; stellar, 80 


speotra, 58 
Stencil plates, zino, 95 
Stevenson’s thermometer sorgen, 18 
Stockwell electro-motor, 211 
Stokers, engineers and, 466 
Stone, decay of, 136 
Stoppers, toaono, ates 
Stoppiag, pitch pine, 87 
Storage batteries, 945, 409, 826, 484, 656 
804, 848 


ENGLISH MECHANIO 


ENGLISH MECHANIC, 


Suns: heat, decrease of when near hori- 
zon, 429, 460 
— Sir W. Thomson on origin and dura- 
tion of, 471 
radiation, 246, 287 
Sunset phenomenoa, 171, 190 
Sunshine recorder, new, 55 
Sunspots, Wilsooian theory of, 260 


. Buperstitions, colliery, 571 


Supply, boiler, 268 
urveys, ce, 184 
Sweden, Norway and, 44, 71 
Switoh: telephone, 529, 648, 569 
Thorpe's new electric licht, 494 
Sympathetic vibration, 844 


TABLES, &c. : 113 

biluiard, 469 

Gen. de Lisle’s geodesical, 474 
Tablets, engraving ivory, 198 
Tail, Korat powst of a woale’s, 518 
F 

6: a postage- stamp, 70, 91, 
t- card, 202 


a pos 8 
t galvanometer, 225 

T petroleum., 618 
Tauks, water, 416 
Tannin, 372 l 
Taper, setting slide-rest, 67, 132 
Zapping brass nuts, cleaning and, 310 
Taps, glass, 327 
Tar, 3 vaporiser for burning. coal, 


Tarawera eruption, 14 
Tax, Income, 267 
Teaching a poodle to read, 53) 
cal analysis, simple exercises in, 
258, 338, 38%, 491 

Teeth: art.ficial, 247, 267 

of broken change-wheel, brazing, 225 
Telegraph : 897 

air, 281 

circuit; 221 

connections, 95, 189, 159 

Delany’s multiplex, 56 


sound, 184 
the jubilee of the electric, 424 
wires, 872 e 


9 
Telephone: fixing, 118, 187 
new transmitter, 217 
— transmitting, 185 
switch, 529, 543, 549, 569 
Telephones : acoustic, 118, 137, 486 


griy, 817 
Prof, S. P. Thompson's dynamo, 338 
Telephonic, 572 
Telephooy, Lorrain’s improvements in 
electric, 381 
Telescope : 8in., 197 
completion of the object-glass of the 
great Lick, 259 
eyepieces for a 3}in., 81 
— Spin., 504, 519 
OB., £0., 568 
terrestrial, 36, 38, 72, 92, 157 
Telescopes: eyepiece powers for, 14 
war department, 86 
opic : definition, abnormal, 189, 214, 


283 
— notes on, 61 
Temperature: 8°6 
and rainfall, 410 
Tempering: and doctoring steel 892, 483 
amall saws, and hardening, 459 
springs, 222, 248, 266 
— gun-lock, 418 


tta, 394 
Terrestrial telescope, 36, 38, 72, 92, 157 
Test : Olark soap, 482 


‘ 15-coach, 263 
Testing: for faults, 71, 91 


72, 
htniag conductors, 116, 158 
ventilators, 806 
water with Nessler, 73 
Textbook on mechanics, 268, 807 
es steamers, 42 
Theatre, 440 
m, Torricelli’s, 507, 528 
Theory: Ampère's, 811 
of machines, 490, 518, 565 
of voltaic action, 319 
o batteries, 241 
ometer : screen, Stevenson's, 18 
tube, 70 
rtmometers, improvements in pocket 
meters and, 804 
Thimble battery, 89, 116 


stee] pipes, 364 


Tinning a soldering-iron, 391, 462, 483 
Tabaco. : 3 18 
growing, 
— experiments, 124 
— in Eogland, 3 , 
Tool : rien: improvements in hand- 
or, 
for machinists, a combination, 447 
lathe, 289 
riveting, 211 
screw, 418 
Wright’s scraping, 281 
Tool-post grinder, 58 i 
Tools: Bramwell’s improved boring, 512 
Chinese edge, 305 
lathe, 506 
planing machine, 351, 872, 395, 416, 437 
sharpening carpenter's, 551 
Tooth powders, 437 
Torpedo: boat, Falke, 177 
— new submarine, 82 
defence, 266 
Torpedoes, steam-propelled, 497 
Torricelli's theorem, 507 
Toulouse, exhibition at, 170 
Tourmalines, artificial, 132 
Towns, water- pressure iu, 551 
Traction and adhesion, 28 
Train, speed and brake formula for, 243 
Trains: and parting couplings, 348, 370, 
392, 412, 436, 452, 480 
express, 412, 452, 486 
fast, 479, 510, 546 
goods, and patting couplings, 436,452, 480 
in motion, bodies falling from, 134, 173, 
194, 242 
mixed, 15, 64, 68, 88 
on Greenwich line, 503 
timing of, 393, 411 
warming railway, 529 
Tramoars, electric power for, 186 
Transferring prints to glass, 90 
Transfers, 113 
Transmitter: Anders's improved, 360 
new telephone, 217 
Transmitters, Edison’s carbon for, 105 
Transparencies, lantern, 876, 576 
Transparency, 188 i 
Transparent, rendering ground glass, 306 
Treatment of secondary batteries, 57 
Tricycle: driving gear, 20, 43, 70 
house, 290 
steam, with petroleum furnace, 408 
Tricycles, 485, 451 
Trioycling matters, 169, 198, 222, 248, 285, 
2303, 347 
Trigger, air-gun, 43, 287 
Trigonometry, 200 
Trumpet stop, 177 
Truss, timber, 266 
Tabe : for launch, condensing, 177 
thermometer, 70 
Tubes: and tuoulous boilers, Field, 114 
Field, 113 
salt in steam, &c., 44° 
steel or iron, 202, 223, 244 
Tubing, bending thin weldless steel, 44 
Tuners, to pianoforte—know the pitch of 
your tuning hammer, 153 
Turbines, 268 
Turabull’s trausmitter, 114, 571 
Turning: balls, 202 
cotton and paper, 161 
Mr. J. H. Evans’s book on ornamental, 
423, 489 
pulleys, 471 
slate, 418, 488, 459 
small cylinder, 202 
spirals, lathe for, 386 
vulcanite or ebonite, 95 
with shaper plates, 195 
Twilight, 115, 129, 158, 177, 198, 218, 222 
Twin sorew and paddle engine, 371, 463 
Twist-drills on the universal milling ma. 
chine, fixtures for making, 426 
Type-writing ribbons, 351 


UNOLE SAM S appeal, 111 
Units: C. G. S., 20, 44, 70, 91, 118 
electric, 898 
Universal : chuck, 202 
cutter-frame for use in the lathe; 879 
Universities, German, 201 
University: College, London, engineering 
department, 83 
Dublin, B.A. degree, 95 
Urine, determination of sugar ia diabetic, 
wo ammoniacal cupric solution, 


Varnish : brush, 269, 307 
for accumulators, 507 
for bright parts of bicycles, 830, 350, 895 
for clay pipes, 43 
for oil paintings, mastic, 266 
or cement, 161 
to harden paper, 181 
Varnishing fishing-rods, 874 
Vega: and its surroundings, 171 
and stars near, 214 
comites to, 84 : 
magnitudes of stars near, 38 
small stars near, 286, 260 
stars near, on one of MM. Henry’s 
pho pha, 10 
Vegeto alkaloids, 440 
Veneers, inlaid, 289, 307 
Ventilation: 224, 306 
of sewers, 394 
testing, 306 
Vergara’s slides and Woodbury tissue, 287 
Verge watch, 178 
Vertical engine, 331, 350, 437 
Vesicles, 368, 388 
Vibration : 155 


query, 394, 463 

senovation of, 462 

varnish for, 42 

worm-holes in, 417 
Vision, colour, 54 
Voloauoes and earthquakes, 108 
Voltaic batteries, improvements in, 78 
Voltmeters and ammeters, 565 
Voyage to Australia, 594 X 
Vulcanite or ebonite, turning, 95 


WAGGON: couplings, 42, 415 
grease, 308 
Walcot battery, 54 
War department telescopes, 86 
Ware, glazing pottery, 481 
Warming railway trains, 529 
Warts, removal of, 67 
Waste in Leclanché batteries, 546 
Watch: 482 
conversion, 482 
faul 


199 
how to inspect a, 535 
je 8, 222 
verge, 178 
Water : 551 
boiler, 525 
clock, 287 
filtration of, 341 
gauge, Dewrance’s, 291, 486 
heating rapidly, 255. 303, 825 
mains, detection of leaks in, 321 
motor, 94, 115 
passing through pipe, 21 
power for electric light, 462, 483 
pressure in towns, 551 
pumping hot, 454 
salt and lime in, 222 
tanks, 416, 503 
testing with Nessler, 73 
ar pec Pipes, flow of, 507, 517, 563 
w 


Water-pipes, joints in, 419 
Waterproofing double textures, 117 
Water-resisting cement, 419 
Waters, mineral, 220, 266 
Waterwheel, 529 
Waterworks pressure, 177 
Wave of heat, 64 l 
Waves, sensitive flames and alr, 89 
Wax: or paraffin stains, 352 
sheet, 349 
Way, permanent, 109, 134, 308, 329, 349, 
417, 468 l 
Weak ankles, 43 
Weather report (in Jersey) for 1886, 455 
Weight: and propulsion, 485, 504, 627 
of engine, 440 
of modern steamships, 267 
of moist air, 484, 504, 525, 568 
Welding: electrical, 408 
metals, on the Laffitte process of, 32 · 
steel, 398, 450 
Weldless steel tubing, bending thin, 44 
Well, stars visible from bottom of, 332, 344, 
351, 855, 373, 388, 396, 408, 487, 457 
sgt ? ? 7 
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Straight wires, 94 Things, old and new, 111 VACCINATION a preventive of | Westinghouse: brake, 72 
Btraightedge, extemporising a, 64 Thomsen, Sir W., on the origin and dura - small-pox, 870, 415, 431 vacuum brake, 42 
Strains on arches, 18 tion of the sun’s heat, 471 Vacuum: brake, 20 Whal-bone, polishing, 416 
Strawberries, 19, 48, 90. 199 Thorpe’s new electric light switch, 494 brakes, 69 Whale’s tail, the horse-power of a, 518 
Street lighting, 326, 368 Threads, standard screw, 496 treatment, iron boot used in Junoid’s, | Wheat-straw, 437, 457 
Strength of materials, 463, 507 Thresher, corn, 496 352 Wheel: barometer, 505 
Striker, pitch, 571 Tidal observations, 54 Valley, lead, 202 cracked, 291 
Strongest motive, 36? Tides, 849 Value of the microscope in trade, 391 emery, 222, 418, 568 
Submarine: boats, 381 Tile setting, 177 Valve: air, 21, 44 tire furnace, 327 

torpedo boat, new, 82 Timber trus a, 266 circular, 44 water, 159 
Bugar : analysis of, 239, 265, 369, 411, 454 | Time: 129, 187, 158 paper, 457 Wheels: and axle, 806 

diabetic, 802, 483, 47. effect of on chauces, 12, 41, 69 steam, 94 brazing teeth of broken change, 225 
è for removing boiler scale, 395 sundial to show mean, 521 — escape or relief, 115 general principles governing the action 

in boiler, 484 the exact, 578 Valve-gear : Joy's, 326, 436, 455 of carriage, 8) : 

sweetness of, 239 Timeball, electric, 45, 114, 157, 176, 196, of marine engines, 139 improvements in carriage, 544 
San: how it puts out fire, 454, 477 221, 242 Valves : 202 loco., 468 . 

life of the, 561 Tin: and lead, alloys of, 376 safety, 398, 417 speed, 506, 527, 547 
Sundial: 70 block, 440 Vanishing lady, 70 Whistle, steam, 94 

clook and, 606, 519, 527, 514 red rust from sheet, 331, 351 Vaporiser : 113 White: enamel paint, 352, 854 

to show mean time, 021 spangled, 21 steam for burning con!-tar, 383 light, the action of glass upon, 32 


metal, 376 
Whitworth’s millionth machine, 202 
Wickerwork, black stain for. 157 
Widener, Gillie's expanding drill or, 194 
Wilkinson, John, iron master, 307 
Will-o’-the- Wisp, 530, 549, 670 
Wimshurst's: electrical machine, glass for 

the, 218 : 
inflaence machine, 93, 139, 160, 192, 200, 
201, 225, 806, 331, 353, 305, 454, 462, 480, 
482, 507 

— an improved arrangement for a com- 
pound, 262 

— mounting plates of, 246, 288 

machine, notes upon, 389, 414 

spark from, 226 9 

to Mr., 269, 308, 3 
Wind: motor for electric lighting, 116, 

136, 158 

power, 303, 543 ; 

— horizontal, 346, 369, 389, 413, 434, 476 
Windchests, organ, 236, 261, 286, 325 
Winding : dynamo, 310 

engines, colliery, b67 

field-magnet, 224 

Gramme armature, 116 
Windmill: 267, 397, 456 

horizontal, 434, 456, 477, 499, 522, 643, 

544, 566 : 


b 
Wine: cellar, 225 
spirits of, 290 
Wines, home-made, and drink, 297 
Wiped and blown joints, 306 
Wire: coiling, 547 
copper, 550 
— amalgamating, 550 
French, or sheet gauge, 225 
heating of, &., 551 
Wires: overhead, 94, 186 
straight, 94 


t 
telegraph, 872 
the snowstorm and the, 411 

Women, married, 115 
Wonderful lamp: 16, 285 
and battery, 118, 185 
Wood : bits, 266 
boring hard, 580, 549 
carving, 182, 200, 243, 287 
cutting, and card, 181 
naphtha, 182 
stand, revolving, 306 
raring 9 418, 525, 568 
ood-carvings, ageing, 418, 525, 
Wooden chucks, 268 
Woodworms, damage by, 375 
Work : accurate lathe, 425 
battery, 245,267 
drill for small, 132, 202 
half a century of railway, 279 
` hard, non- flesh diet and, 455, 477, 500 
lathe, 112, 132, 291 
lattice, 197 
of heart, 875 
of a real man of sofence, 218 
on carpentry and joinery, 197 
repoussé, an exhibition of, 339 
Working: drawings of G.N. expresses, 48 
glass, 483 
model, 290 
the cost of locomotive, 452 
Workshop: amateur, 60, 103, 145, 208, 231 , 
277, 861, 404, 418, 419, 491 
building, 807 
iron, 197 
Wormholes in violin, 417 
Wrench : a new, 166 
with lifting cams, 9 
Wright's scrapiog tool, 281 
Wrinkles, some lathe, 127 
Writing: ink, 372 
of notes, quick, 572 
Wrought-iron shafts, casting of gun- 
metal on, 290 
Warzels, mangel, 394 


YACHT: boiler for, 69 
8815 468 481, 502, 517: 
steering 

Tarn, coir, 371 


ZINO: a 


ting, 82 

and steel pendulums, as compared with 
marcurial pendulum, on the supe- 
riority of, 184, 176, 218 

annealed, 329, 350 

battery, 93 

. st-neil plates, 65 
Zirconia cylinders, 30g 
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ACTION : of steam, 112 
organ, electro-pneumatioc, 255 
Adhesion, traction and, 28 
Advancee, microso »pical, 165, 337 
Afghan hand-saw, 332 
Air, pump for compressing, 571 
un trigger, 48 
Air-pump, an inexpensive, 125 
Air-waves, sensitive flames and, 89 
Amateur workshop, 51, 108, 145, 209, 232, 
277, 362, 405, 492 
Amateurs, electrical instrument-making 
for, 100, 318 
Anders’ tranamitting te ephone, 86) 
Apparatus: dividing, 478 
fer raising beer, 93 
simple screw-cutting, 194 
Aro lamp, a simple, 544 
‘Architects’ and engineers’ scale, Stanley's 


patent, 203 
ture, inated, for dynamo, 378 
ames parallel vice with taper motion, 


BACKSH4FT for sliding and sur- 
facing, 482, 526 

Bailly’s patent primary and secondary 
batteries, 498 i 

Band saws, 277 

Bands, gut driving, 223 

Banjo, new, 157 

Barometers and thermometers, pocket, 304 

Batteries, Bailly’s patent, 498 

: chromic acid, 288 
— simplo means of increasing efficiency 


of, 485 
Daniell for electric ligh' ing, 240 
Pollak Fitzgerald’s improved, 556 
akg , 71 


? 

portable, Gate’s, 424 
Beer-raising apparatus, 98 
Bell, faulty electric, 140 

ellowsa, forge, 492 
Bells, double elecsric, 527 
Belting, ionak ot, 22 

» 10 of, 329 

Bench hook, adjustable, 84, 112 
Bit, Paice’s boring, 470 

last pipe, 91 l 
Blowing fan, 492 
Blowpipe, Dr. Paquelin’s automatic, 253 

t, curious, 465 

Boiler : copper, 178 


range, 
Boring bit, Paice’s, 470° 
Bramwell's improved boring tools, 512 
Brass foundry, 882, 405 
copper tuyers, 420 
Brush-holder, patent Greenshield,” 514 
urg s recording gauges, 404 


CABINET for microscope slides, Med- 
land's portable, 863 A 
Caledonian engines, new, 244 
ra, stellar, 475 
Capuanus, cleft in, 107 
e wheels: general principles 
governing the action of, 81 
im vomon in, 544 i 
» double-driving lathe, 53 
Cassiopeiso, variable star near omicron, 541 
Oast-iron, power absorbed in cutting, 168 
tres, lathe, 341 
— 1 cell knie oe ino 
„simple mean! of reas 
efficiency of, 435 ag 


ILLUSTRATIONS. 


Chuck for Sin. lathe, 136 
Ciroular: motion, converting into recti- 
linear, 234 


saws, 232 
Clefts wanted, 35 
Clock: Garcia’s electric, 297 
illuminated, 614 


Cluster Messier 35 Geminorum, 305 
Clusters in Perseus, 65 
Coal tar, steam vaporiser for burning, 
Coil, how to make a medical, 58 
Combination tool for machinists, 448 
Comet Fabry, last of, 8 
Compensating pendulum, 8) 
Compressed air grease cup, 558 
Connections, telegraph, 159 
Conservatory, heating, 48, 244 
Cookery, scientific, 147 
Copper : boiler, 178 
cell, scrap, 240 
Copying drawings, 112 
Cord adjuster, indicator, 111 
Countersinking screws, 485 
Craft, name of, wanted, 465 
Crank movement, 177 
Crossings, points and, 329, 348 
Crutch, how to prevent a slipping, 328 
Cube, duplication of the, 484 
Ourved surfaces, machinery for grinding, 
Fric's, 296 
Curves, setting out, 137 
Cutter-frame, universal, for use in the 
lathe, 379 
Catters with grooves, 414 
Cutting screws, 288 


887 


DANIELL cell for electric lighting, 


Definition, abnormal telescopic, 190 

Deprez's galvanometer, 364 

Diabetio urine, determination of sugar in 
_ by Pavy’s solution, 479 

sie PT horse-power and mean pres: uce, 


Dichroiscope, the, 133 
Differential feed, 855 
Dividing apparatus, 478 , 
Door connection for giving shocks, 350 
Doppel-flöte organ pipe, 438 
Double electric bells, 527 . 
Draughtsmen, to, 200, 906 
Drawings, copyiog, 112 y 
Drechsler's organ windchest, 326 
Drill: for small work, 132 

Gulies“ expanding, 194 
Drilling machine, self-feeding, 174 
Drills: making twist, 427 

or tool carriers, improvements in hand, 


839 
Driving : bands, gut, 223 
gear, Starley’s improved, 208 
Duplication of the cube, 484 


Dast ane smoke, electrical deposition of, 


Dynamics, question in, 481 

Dynamo: armature, laminated, 378 
Edison Pacinotti, 878 
Prof. S. P. Thompson’s, 276 
telephones, Prof. B. P. Thompson's, 388 
winding, 203, 351 


EDISON-PACINOTTI dynamo, 873 
Elasticity, on the modulus of, 848 
Electric : bells, 179 

— double, 527 

clock, cia’s, 297 


Electric: indicator, 827, 441, 508 
lamp, repairing, 396 
light switch, Thorpe's new, 494 
lighting, 571 
time-ball, 196, 221, 242 
window and door alarm springs, 297 
r deposition of dust and smoke, 
1 


door connection for shocks, 350 
oo making for amateurs, 100, 
machine, new arrangement of, 241 
welding, 408 
Electricity, new experiment in static, 147 
Electro-motor: 115 
Stockwell, 211 er 
Electro-motors, Reckenzaun’s improve- 
ments for reversing, 27 
Electro-pneumatic organ action, 255 
Ellipse, easy method of making an, 263 
Ellipsograph, a new, 167, 219 
Engine, Spiel’s petroleum, 230 
Engines: dee Locomotives 
Enauiso Meonanic lathe, 545 
Erecting a locomotive, 110 
Ergometer, Morris's, 25 
Erodium cygnarum, 326 S 
Evans’s book on ornamental turning, 489 
Expanding drill, Gillies’, 194 f 
Exposing flap and shade, Leicester, 124 
Exposures, photometer for estimating 
photographic, 26 


FABRY, last of comet, 10 
Face-plates : additions to, for amateurs, 


566 
for lathes, 471 
Fall of potential, 90 
F. A. M. 's“ lathe design, 528, 545 
Fan, blowing, 492 
Fastening, belt, 350 
Faults, testing for, 71 
Feed, differential, 355 
Field magnets, winding, 203 
Firewood cutting and bundling machinery, 
1 
Fitzgera:d's improved battery plates, 556 
Flames, sensitive, and air waves, 89 
Flap and shade, Leicester exposing, 124 
Fly-wheels, moulding, 886 . 
Foundry, brass, 362, 405 
Frio’s maoa aet for grinding ourved sur- 
6 


Friction, recent researches on, and the 
action of lubricante, 125 
Fuller’s spiral slide rule, 501, 522 


GALVANOMETER, Deprez's, 864 
Garcia's electric clock, 297 
Gate's portable battery, 424 
Gauges: high-pressure, 197 

recording, Budenburg’s, 404 
Gear: motor, reversin <, 807 

Starley’s improved driviag, 208 
Gelatine hygrometer, 426, 546 
Geminoram, Messier 35. 805 
Geometrical, 179, 199, 459 
Gillies’ expanding drill, 194 
Girders, lattice, 188 
Glass specula, 18in., 59, 515, 538 
Glover and Co.'s firewood bundling and 

cutting machinery, 819 
Goods engine, Midland (1148), 453 
Governor, Macfarlane’s safety, 12 
Graphophone, the, 8 
Grease cup, compressed air, 558 
t Western No. 9 locomotive, 90 


Greenshield brush-holder, 514 

Grinder, tool-post, 58 È 

Grinding ourved surfaces, Frics ma- 
chinery for, 296 

Guard, chimney rain, 115 

Guide pulleys for overhead band, 545 

Gut driving bands, 228 


HAMMERS, singing, 504 
Hand saw, Afghan, 332 
Hand-planing machine, 278, 445 
Harness, improved Jacquard, 341 
Headstock, new form of, 77 
Heating: conservatory, 43, 244 

water rapidly, 255 
Hercules wind engine, 456 
Highland railway locomotive, 288 
High-pressure ganges, 197 
Hook, adjustable bench, 35, 112 
Horizon, decrease of sun’s heat when near, 


paar” ake windmill power, 434, 456, 522 

6 i 

Monee pover and mean pressure diagram, 
1 


5 
Hydrostatics, 179, 195 
Hygrometer: Nodon's gelatine, 426 
the gelatine, 516 


ILLUMINATED clock, 514 
Impurities met with in water, 891 
Index, lathe, 478 
Indicator: cord adjuster, 111 
electric, 327, 441, 508 
— quadrant lock, 889 
Induction, neutralising, 417 
Instantaneous shutters, 114 


JACQUARD harness, improved, 841 
Jets, sympathetic vibration of, 8 


KROTOPHONE, the, 534 


LAMP: arc, simple, 544 
electric, repairing, 326 

Lathe: carrier, double-driving, 53 
chuck for Sin., 136 
outter-frame for use in, 879 


wrinkles, some, 127 
Lathes: and lathe centres, 341 
face-plates for, 471 
self-acting, 51, 108, 146, 209 
speed-changing mechanism for, 79 
Lattice girders, 138 
Lazy tongs for draughtemen, 200 
Leicester exposing flap and shade, 124 
Lenses, finding out character of cemented 
combinations of, 320 
Lifting cams, wrench with, 9 ; 
Lighting : electric, 671 
street, 326 
Locomotive : Caledonian single, 224 
G.W. No. 9, 90 
Highland railway, 288 
how to erect a, 110 
Midland (804), 870, 412 
— (1148) 
— (712), 470 
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Lorrain’s improvements in electric tele- 
phony, 382 $ , 
Lubricants, recent researches on friction 
and the action of, 126 
Lunar wall-plain Plato, 562 


MAOFARLANE'S safety governor,12 
Machine: hand-planing, 278, 445 

influence, Wimshuist, 192, 828 

magneto-electric, 318 

planing, 896 

self-feeding drilling, 174 

Wimshurst, 100, 390 

— arrangement for a compound, 262 
machines : for grinding curved surfaces, 

2 


wood-cutting and bundling, 819 
Machines, theory of, 490, 518 
Machinists, combination tool for, 448 
Magneto-electric machine, 318 
Magnification, stellar, 106 
Mandrel nose, 501, 567 
Mathematical problem, 19 ; 
Mean pressure and horse-power diagram, 


175 
Mechanics: 92, 461 
question in, 438 
Medical coil, how to make a, 53 
Medland's portable cabinet for microscope 
slides, 863 
Meridian sundial, 158 
Messier 35 Geminorum, 805 
Microscope in trade, value of, 391 
Microscopical advances, 165, 387 
Midland engines, 370, 412, 453, 479 
Modulus of elasticity, 348 
Moon, north pojnt of, 383 
Morris's ergometer (work-measurer), 25 
Motion, converting circular into reoti- 
linear, 284 
Motor, electro, 115 
Mouldiog : flywheels, 386 
pipes, 394 
pulleys, 210 
screw propellers in loam, 81 
Movement, crank, 177 
Music stand, Peene's patent portable, 8 
Mute piano, 21 


NEBULZ, notes on, 683 

Newall’s ooo , 363 

Nodon’s gelatine hygrometer, 426 

North point of moon, 383 

Nose, mandrel, 501, 867 

Aoi on nepale 55 ii i i 

on the process of po g and figuring 

18in. glass specula by hand, and ex- 
periments with flat surfaces, 515, 536 


OBJECTIVES, method of finding out 
general character of cemented com- 
bination, 820 

Occulter, Newall's, 383 i 

Organ: action, electro-pneumatic, 255 

pipe doppel-fiste, 488 
Windchests, 826 

Ornamental turning, Evans's book on, 489 

Overhead band, guide-pulleys for, 545 

Ozone, on a modified method of producing 
commercially, 68 
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PAIOE'S boring bit, 470 
Paint-brush holder, Greenshield, 514 
Paquelin’s automatic blowpipe, 253 
Parallel vice, Ashforth’s, with taper mo- 
tion, 145 i 
Pavy’s cupric solution for determining 
sugar in diabetic urine, 479 
Peene’s patent portable music stand, 8 
Pendulum, compensating, 80 
Permanent way, 329, 454 
Perseus, clusters in, 65 
Petroleum: engine, Spiel's, 230 
furnace, steam tricycle with, 409 
Photography, stellar, 475 . 
Photometer for estimating photographic 
_ exposures, 26 
Piano, mute, 21 
Pipe, blast, 91 
Pipe-moulding, 394 
Pipes, thin steel, 351 
Planiog machine, 273, 896, 446 
Plates: drill for drilling, 182 
Fitzgerald’s improved battery, 556 
Plato, 107, 151, 499, 562 
Plough, snow, 484 
Points and crossings, 329, 348 
Polariscope, practical application of the, 


Poltak’s battery, 71 
Potential, fall of, 90 
Power absorbed in cutting cast-iron, 168 
Problem, mathematical, 19 
Propellers, screw, moulding in loam, 81 
Pulleys : guide for overhead band, 545 
moulding, 210 
turning, 471 
Pump: an inexpensive air, 125 
for compressing air, 571 
Pyrometer, max. and min., 18 


QUADRANT lock indicator, 839 
Question : in dynamics, 481 
in mechanics, 488 


RADIATION, the sun’s, 871 

Railway signals, Rabache’s, 17 

Rain guard, chimney, 115 

Ramsbottom safety-valve, 812 

Range boiler, 855 

Reckenzaun’s improvements for rever- 
sing electro-motors, 27 

Recorder, signal, 458 

Rectilinear motion, converting circular 
into, 284 

Riveting tool, 210 ‘ 

Rocking plate for lathe, 416 

Roosevelt organ windchest, 826 


SADDLE with front and vertical alides, 
121 


Safety-valve, Ramsbottom, 812 
Sanitary, 179 
Saturn: 541 
and five satellites, 384 
Saw: Afghan hand, 332 
teeth, sbape of, 262 
Saws: band, 277 
circular, 282 


ILLUSTRATIONS. » 


Scientific cookery, 147 
Scraping tool, Wright’s, 281 
Screw-threads, standard, 496 
Screw-cutting : 288 

apparatus, simple, 194 
Screws, to drive in flush, 435 
Self- acting lathes, 51, 108, 146, 209 
Self-feeding drilling machine, 174 
Sensitive flames and air-waves, 89 
Setting out curves, 187 
Shaper plates, turning with, 195 
Shocking machine, 318 
shutters, instantaneous, 114 
Signal recorder, 458 
Signals, railway, Rabache's, 17 
Singing hammers, 504 
Siphon, flushing, 179 
Slide-rest taper, setting, 67, 182 
Slide-rule, Fuller’s spiral, 501, 622 
Slides, saddle with front and vertical, 121 
suang and surfacing, back shaft for, 482, 


Slipping, preventing crutch, 828 
Smith’s work, 492 
Smoke, electrical deposition of dust and, 


186 
Snow plough, 484 
Solar spectrum, circular, 837 
Spanner, adjustable, 166, 218, 268, 348 
Spanners, 285 
Spectroscope, new, 431 
Spectrum, circular solar, 337 
Specula, 18in. glass, figuring, 59, 515, 636 
Speed-changing mechanism for lathes, 78 
Spiel’s petroleum engine, 230 
Spiral formule, 508 
Spirals, lathe for turning, 886 
. : electric window and door alarm, 


he ical, 508 
Stand, music, Peene's patent portable, 8 
Saniya architects’ and engineers’ scale, 
Starley’s improved driving gear, 208 
Stars near Vega on one of MM. Henry’s 
photographs, 10 
Static electricity, new experiment in, 147 
Steam : action of, 118 
tricycle with petroleum furnace, 409 
vaporiser for burning coal tar, 387 
Steel pipes, thin, 851 
Stellar: magnification, 106 
photography, 475° 
Stockwell electro- motor. 211 
Sto ver windmill, the, 456 
Street lighting, 326 
Sugar, determination of by Pavy's cupric 
solution, 479 
Sun: heat of, decrease near horizon, 490 
radiation of, 371 
Sundial, meridian, 158 
Sympathetic vibration of jets, 8 
Switch: telephone, 548, 570 i 
Thorpe's new electric light, 494 


TAPER, setting slide-rest, 67, 182 
Tauri, variable star near theta, 541 

Teeth of saws, shape of, 262 

Telegraph connections, 159 

Telephone: Anders’ improved trans- 


Scale, Stanley’s architects’and engineers’, mitting, 860 
253 krotophone, 534 
— @—— — 
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Telephone: Lorrain’s improved, 382 
switch, 548, 570 
Telephones: new transmitting, 85 
Prof. 8. P. Thompson’s dynamo, 338 
Telescopic definition, abnormal, 190 
Tender of Midland 800 engine, 412 
Theory of machines, 490, 518 
Thermometers and barometers, pocket, 


804 
‘Thompson's, Prof. S. P.: dynamo, 276 
— telephones, 338 l $ 
T horpe’s new electric light switch, 494 
Threads, standard screw, 496 
Time, finding, 158 
Time-ball, electric, 196, 221, 242 
Tool: combination, for machinists, 448 
riveting, 211 
Wright's scraping, 281 
e improvements in hand drills 
or, 


Tool- post grinder, 58 
Too 


Traction and adhesj 

Transmitter, Anders’ improved. 360 
Transmitting telephone, new, 85 

e 95 steam, with petroleum furnace, 


Trigger, air- gun, 48 
Turning: ornamental, Evan's bzok on, 489 
pulleys, 471 
with shape plates, 195 
Tupyers, brazing copper, 420 
Twist drills, fixtares for making on the 
universal milling machine, 427 


ls, Bramwell's 1 boring, 512 


VARIABLE star near theta Tauri 
and near omicron Cassiopeia, 541 
Vega, stars near on one of MM. Henry's 

photographs, 8 
Vibration of late, sympathetic, 8 
Vice, Ashforth’s parallel, with taper, 145 


WALNUT plank, 508 


Water: heating rapidly, 245 


impurities met with in, 891 
Way, permanent, 329, 458 
Welding, electrical, 408 


Wheels: general principles governing the 


action of carriage, 81 
improvements in carriage, 544 
imshurst: influence machine, 192 
machine, how to make a, 100, 328 
— arrangement for a compound, 262 
— notes on the, 390 
ee organ, Roosevelt and Drechs- 
er, 
Winding dynamo, 208, 351 
Wi 1: 876, 565 
power, 5 ae 456, 522, 566 
ow and door burglar alarm spri 
CC 
ood- cutting and bun machin 
Worin, and Co.'s 819 8 a 
orkshop, amateur, 51, 108, 146 
277, 862, 40, 2 209 233, 


Wrench : a new, 166, 218 


adjuatable, 218, 262 

with lifting cams, 9 
Wright's scraping tool, 281 
Wrinkles, some lathe, 127 


THE ETHER-—SOIENCE AND META- 


expressed in the first sentence in the first edition 


‘analyse and simplify our ideas of the universe of 
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imagined to constitute a living, thinking man upon] has no basis, because we have no knowledge; its 
one of two plans. Hither the primary atoms of | methods are useless, because we cannot experiment 
matter must have in themselves the power of life | in that field, therefore, the so-called man of science 
and thought, or something not included in these | isan impostor. As 1 said in a discussion some 
ultimate units must be added to them. ` | time ago, any man of science who declares that all 
It is at once demonstrable that the units or | things are included in matter and motion, and that 
atoms of matter do have “in some occult way forces | there is nothing besides them, ipso facto shows 
superadded,” although that appears chimerical” | his ignorance, and proves himself a pretender. 
to“ F. W. H. Energy is known to us only as] With equal truth it must be said that the man who 
displayed by matter; yet no one would venture to | applies, within the true limits of science, the know- 
assert that energy is matter. But energy is no] able and the provable, any dogmas or notions 
inherent property of the atoms of matter; if it | derived from the other side of the boundary, com- 
were, the atoms could not part with it. Hach atom | mits a corresponding error, What he proclaims as 
must for ever retain any property which is inherent | truth, and which in its own department may really 
in itself, or it would cease to exist. Energy is, | be such a glimpse of truth as we may hope to attain, 
however, freely transmitted, and is, in fact, for | becomes mere superstition, and defeats his own 
ever flowing through the Universe; charged now | object by repelling those whom he endeavours to 
upon one atom or aggregation of atoms, with the | control. This is the real fact as to the pretended 
speed of light it is transferred to far distant atoms | antagonism between science and de ihe There 
and aggregations. is no such antagonism ; there is a conflict between 
I said, p. 543, that the very fundamental pro- | some men of science and some of those who claim 
perty of matter, its weight, “is not a property of | to speak on behalf of religion, because neither will 
matter at all—it is a measure of force, which, for all | recognise that the two are distinct fields of thought, 
the telescopic test that he applies and recommends. | we know, may be a something 1 to in which wholly different laws and processes pre- 
I hope, as the subject of the effect of inequalities | matter, which is the remark F. W. H.” finds so | vail. Thus, in the special subject, evolution—the 
in the deposit of the silver film has now been | ohimerical. But he knows perfectly well that | physical changes the universe and its constituents 
brought forward again, it will be thoroughly | some forces, say heat, are absolutely thus super- | undergo—the laws which govern those changes 
thrashed out both by our mathematical and practi- | added to the atoms of matter which display them. | belong absolutely to “science.” The man of 
cal friends, and that in a friendly way, for I am | If they are transferred from one atom to another, | science, as such, has nothing to do with the question 
sure we all wish to get at the truth about this | they are superadded to the receiving atom, and | of creation, nor does his explaining the process of 
most important question. I have long thought | they are something external to and distinct from evolution, or his definition of the laws which 
that one of the weak points, if not the. weakest, of | the material atoms which manifest their existence. | govern the universe, affect the entirely distinot 
the modern reflector is its silver film, but I did | Truly, they are manifested only by means of | question of the origin alike of the universe and 
net think it was so weak a point as the above | material atoms, and their apparent existence is in | its laws. If he touches these on scientific grounds, 
reasonings and calculations seem to show it to be. the form of motion of such atoms. I say their he proclaims himself a pretender. But it is no 
I had certainly come to the conclusion that a varia- | apparent existence; our only measure of energy is | less an error to attempt to bar the work of science 
tion in the thickness of the film would be detri- | the quantity of motion manifested by a quantity of | within its own limits, or to condemn any of its 
mental to definition; this I. was sure of, from the | matter, and though mathematicians sometimes talk | results merely because they conflict with ideas 
fact that the sides of a scratch on the film did | about pure motion, motion apart from something | derived from an entirely distinct source. 
reflect light not to the focus but to the two sides | moved appears to be an unthinkable notion. But] As to evolution, pretty nearly everyone who has 
of it, but I had not attempted to calculate it out. | that does not prove that energy has no existence { gone into the subject has adopted that view of the 
May some mistake be found in my calculation ! of its own, that our measure of it defines its essence { processes of existence; but there remains untouched 
H. A. Wassell. also. Every action of energy indicates the thought | the fact, now proved, that no life, however humble 
Addenbrook Villa, Love-lgne, Stourbridge. that its source is not matter, but will. of 


seen, and that the irregularity is only so great as 
to be one quarter the thickness of the film in 
depth. Now as the 3in. in width will reduce the 
evil effect to one-third the above, as shown in 
Fig. 2, and the one quarter of the thickness of the 
film will further reduce the evil effeot one quarter, 
itfollows that the evil effect will be reduced to 
one-twelfth, and as I have above concluded that 
the evil as seen in Fig. 2 is 160 times what would 
be visible with a 4in. eyepiece, the one-twelfth 
of this is about thirteen times larger than what 
could be seen, it follows that such an irregularity 
would be very detrimental to definition. I must 
further cenfess that such results greatly alarm me, 
and I shall be very glad if some error can be feund 
inthe reasoning or calculations, for certainly if 
correct, then a variation in thickness of sq5) yin. 
ought to perceptibly interfere with the definition 
with a din. eyepiece. All this makes me think that 
thecontact test is, as Prismatique.” has asserted, 
not to be relied on, and that he was not mistaken in 
his assertion that he has seen a flat that stood the 
contact test well, utterly break down under 


comes into existence except as a sequence 
Here we come to the distinction between force | previous life; and the other fact, that the self- 
and energy as to which much confusion exists. | existence of material atoms with inherent powers 
Force, mathematically considered, is something | and the development of faculties of life and min 
distinct from energy ; but actually it is a manifes- 


from them, is utterly beyond our understanding. 
tation of the presence of energy—it is the relation 8 


igma. 
of energy to matter, either atomic, molecular, or 
mechanical. This is much too large a subject to 
touch on now, except to remark that while energy 
is transferred, and separate from matter, as we 
have seen, force, or some of the forces, are de- 
pendent on the nature of matter, and may be con- 
ceived as an inherent property, or as a capacity 
conferred upon the atome of each kind, or con- 
sequent upon the combination of different atoms— 
that is, the capacity to exert force depends on 
special modes in which energy can be superadded 
to matter. This is easily shown in most of the 
forms of force or modes of energy; it is not sọ 
obvious in the case of gravitation, the fundamental 
natural force. None the less, it is clear that even 
gravitation is the expression of some relation of 
matter and energy, because the interchange of 
forms which is the basis of the correlation (or co- 
relation) of the forces and the conservation of 
energy includes gravitation, which force is, in 
fact, the great storehouse of potential energy. 


. (26922, p. 14) asks us to reconcile two state- 
ments as to the doctrines of evolution. Canon Ourteis 
says the dootrine merely explains the po of 
creation or coming into being of the actual forms of 
existence, but does not affect the idea of creation ; 
but Herbert Spencer says, “If there has been 
evolution, there has not been special creation; un- 
changeable laws negative the conception of divine 
government.” Why attempt to reconcile? Different 
people form different notions on all subjeets, and 
more especially as to abstract ideas. Herbert, 
Spencer isa man of the highest abilities; but we 
need not trouble ourselves about his notions 
further than to inquire what foundation there is 
for them. No one e that his dogmas have 
infallible authority, and as he most oertainly does 
not himself know what he thinks or believes, he 
entirely fails to influence the thoughts of others. 
His intellectual tendenoy is to the hard atheistio 
school of materialism, while there is in him a moral, 
emotional force which tells him there is a some- 
thing correspondent to it in the universe. While 
he talks about material forces and unchangeable 
laws, he admits a force in the universe making for 
good. But this is a moral control outside of 
material laws—the very thing he says is incon- 
sistent. 

In all these matters relating to the boundaries of 
knowledge, to the relation of the seen and the 
unseen, the material and the mental, that is, in 
5 ; other words, to the fields of physios and metaphysios 
ow, it appears to be a fundamental principle | true wisdom lies in recognising that the modes o 

at no aggregation of units can possess powers | study are absolutely distinot, that different laws 
beyond those possessed by the individual units. | prevail, and that the very modes of thought and 
Organisation, therefore, can only exhibit and appl orders of mind which lead to truth on one side of 

the boundary are false on the other. Science 
(which is organised knowledge) is supreme on one 
side of the boundary; on the other side, science: 


PHYSIOS—EVOLUTION. 


[26962.J]—IT is very natural that F. W. H.“ 
26883, p. 564) should find my suggestion as to 
force" being superadded to matter “ chimerical.” 

He has so saturated his mind with the teachings 
of Buchner, Moleschott, and the other German 
professors of pure ultra-materialism, that he is 
unable to appreciate any idea of a power or exist- 
ence not included in “ matter and motion.” I, on 
the other hand, see no reason to change the opinion 


A METHOD FOR RAISING WATER AN 
UNLIMITED DISTANCE IRRESPEOT- 
IVE OF WHAT IS KNOWN AS THE 
32ft. COLUMN. 


[26963.]—FIX a small cylinder about 12in. long 
at an elevation of, say, b0ft. At about half-way— 
viz., 25ft., place a close vessel, to hold about three 
gallons, from the bottom of which a Zin. lead pipe 
must be continued to the pump cylinder; and 
another }in. lead pipe soldered to the top, descend- 
ing into the well or basement. A third pipe must 
be soldered to the top of the vessel, and terminate 
near the pump cylinder, having a cock soldered to 
the end. This cock being closed and the pum 
worked, the air in the pipes and the veel wi 
be withdrawn, and the latter consequently filled 
with water by the atmosphere; then open the cook 
to admit the atmosphere to act on the surface of 
the water in the vessel, and by then working the 
pump, the water can be raised and discharged as 
above; or, in other words, by using a series of olose 
vessels, water may be raised to an unlimited dis- 
tance, Irrespective of our 32ft. column. 

W. H. Wildig, Plumber, 

83, Grosvenor-street, Chester. . 


of my “ Bleotricity ?: When we endeavour to 


which we form part, we find that we reduce it to 
three distinct conceptions, which we define as 
essencea or entities—viz., Matter, Force, and Spirit. 
We cannot separate these or really conceive either 
one by itself, yet, as mathematicians abstract par- 
ticular qualities and functions, and express them 
by symbols, so we do with these primary entities, 

he first we conceive as inert in itself, the second 
as that which acts upon and moves matter, and the 
third as that which controls both, and alone 
possesses volition and intelligence,” 

A school of philosophy which pretends to under- 
stand man, but ignores the soul; which hopes to 
explain the universe, while denying God—that is 
to say, Which bases itself only on matter and 
motion, is to my mind so chimerical as not to be 
worth listening to. I should pay as much atten- 
tion to the description of the scenery of a country 
by a man born blind, or to the artistic teachings of 
& person destitute ef perception of colour. 

et us test this for a moment in the picture 
drawn by F. W. H.” of the “ether representing 
the ultimate state of matter, filling the universe 
infinitely distended, yet possessed of inherent 
forces residing in its minutest particles, becemin 
manifest and phenomenal by concentrations, suc 
as the mutual attraction or repulsion of its atoms 
would cause.” The relation of ether to matter 
being here the same as my own suggestion, of 
course, I do not touch. But we see at once that 
this school of thought has to start with some tre- 
mendous assumptions: it begins with the unex- 
plained existence of this infinitude of atoms having 
tnherent attributes which they do not manifest. It 
goes on to assume that the endless variations of 
action, of life and intelligence, arise from the 
mu actions of these atoms under concentration 
—that is, ic wholly repudiates any force or any will 
distinct from or external to the material atoms, 
saat is, in fact, the basis of this school of philo- 
sopky. 


DIVIDING APPARATUS. 


[26964.]—I SEND particulars of two ways of 

ractically universally dividing circles in the lathe. 

ne is a cylindrical apparatus, and in it “ Rey- 
mond” will find some likeness to Prof. Fuller's 
instrument. The other is a plate divided on edge 
to attain greatest acouracy and convenience, and 
also to leave face free for inspection with any 
specially-needed prime numbers, &o. This device 
is simple and inexpensive, and is more capable than 
at first sight appears. Prime numbers oan be got 
from it by dividing a cirole into one that is less and 
another that is larger (to an equal extent and 
then taking the mean.distance by diagonal. Thus, 
inthe “E.M.” lathe a temporary edge might be 
prepared on the face-plate, the number made upon 
it, and afterwards transferred’ to surface of inside 
plate. Its total capacity is very large. Two indices 
are shown in the drawing, but a third would be 
handy for large numbers, and room is made on horn 
for it. The horn may be as stout as suits the 
maker's taste; but a maximum is shown by the 
outer line and a safe minimum b the inner and 
dotted one. The horn is removable from head, 
leaving the stud as a fixture, about # or 7, diam. 
The holes all start from an axial line, that for 
appearance and convenience of numbering only, as 
any start does not affect the plate. Two or three 


for instance, but that might lead to co ion 


[Supplement to the ENGLISH MECHANIO, March 18, 1887.) ve / ee ee arr Yes loa 


— — 


circles might be divided on one line. 7, 9, 18 could, 
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—Gy Undrical Dividing 
Apparatus. 
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error, Its simplicity renders it suitable for home 


construction, and its capacity to produce other 
plates for a not too expensive lathe. 

The cylinders give every number by units from 
O to 250, and any multiple of 250 to 2502, a wide 
range, and do not require any time or trouble to 
set them, nor any. counting. If well and accu- 
rately made from the worm wheel upwards, they 
would work to great precision. One way to truly 
out a worm-wheel is to cut it with two similar taps 
or hubs on opposite sides. 

The evolutes show how the spiral (1) converts 
vertical linear units into horizontal circular, and 
the theoretical form of the linear (2) cylinder. 
Oylinder B shows how the evolute of (2), wound 
the reverse way, makes a unit-by-unit dividing 
oylinder. Practically, a number of discs on an 
arbor, spaced by diagram to take intersections on 
their peripheries, and divided one end to zero and 
other to ultimate, the divisions being joined by 
increasing spirals, would be divided into any inter- 
mediate numbers required. They could then be 


Front Clevation. 


* 
SIME 1 


Yd 


L, 
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olosed up together for a division oylinder, or kept 
for separate use. The linear cylinder is so econo- 
mised, the divisions on it being equi-distant, 250 to 
zero being represented on an equal number of lines 
bin. apart ; or the diameter may be reduced about 
lin. by bisecting all the numbers in the first 
hundred, and then adding the even numbers of the 
second hundred, and the remaining fifty in series ; 
but there are just as many divisions to mark off, 
and there is a little liability to error. The cylinder 
may be used with verniers, or a series of strips 
fixable to either frame or index ‘carriage, an 

divided 7 to 18, &c., may be substituted forit. The 
worm-wheel is supposed to contain 250 teeth ; same 
number as lined cylinder’s divided lines. Any 
number would do, of course, and when multiplying 
began, any divisor of it might be multiplied, as 
well asthe number. The oylinders are turned by 
milled portions on base, though it is possible to 
muke a strongly mounted index carriage rotate the 
spiral cylinder and worm; the spirals then being 
numerous and deeply cut, and the index being re- 
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Êdge-divided, Multiplo ~Dingion Plate 
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placed by a nut of suitable form, and polythreaded 
also; the vertical cylinder is then the only one to 
watch and set index on. The index carriage is 
traversed by a screw and milled wheel, the first 
dotted in, and the latter shown above the oarriage. 
It is quite convenient for a person of ordinary 
height, and the lined oylinder is in excellent place 
for seeing. By using magnifiers, the spiral and 
other divisions would give excellent results as marks 
only. The one cylinder might carry both spiral 
and vertical marks, with an annulus, or ring, for 
taking vertical measure, and a line or point to take 
spiral; but the rotation of the cylinder makes it 
awkward to see the marks. This whole device is, 
of course, rather a meohanioian's than an amateur's. 
I will send particulars of a oirole-dividing compass 
of great range—one that can be cheaply made, and 
as easily’ set and used as any ordinary dividers ; 
also an extra, by the use of which in combination 
any number can be got. I think it is free and 
novel; but, though of my own recent devising, am 
not quite sure, Vulcan, 
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OCCULTATION OF ALDEBARAN, 
| MAROH TZ. 


[26965.]—I AWAITED last Friday's issue of the. 


ENGLISH MECHANIC to see what other observers 
noted in this occultation. . i 

Near Gioja, and between it and the N. Pole, are 
two short mountain chains parallel with the limb 
of the moon, and leaving a narrow smooth surface 
just atthe pole. With a fine 3} achromatic Alde- 

aran was watched until it just touched the com- 
mencement of the narrow strip, then it appeared 


projected upon the strip; finally, before disappear- 


ing, mingling its light with the peaks of the 
nearer’ chain referred to. Its disappearance was 
instantaneous. | I a 
Seven minutes afterwards I looked again, and 
was surprised to see that the star had already 
‘emerged, having been occulted by a smaller portion 
of the moon’s disc than I was led to expect. I am 
curious to know if any other observer saw the 
apparent projection of the star on the lunar face, 


[26966.]—As Mr. W. G. Franks (letter 26927, 


page 32) appears to doubt whether this phenome- 


non could have been observed so far north as 
Greenwich, I may inform him that it was seen 
under very favourable circumstances from the 
northern suburbs of London, and must therefore 
have been also visible from our National Observa- 
tory. I noted both the disappearance and reappear- 
ance of Aldebaran, which in each case appeared 
to be instantaneous, and the duration of the occul- 


time for Greenwich. . 
Mr. Franks’ surprise to find that the occultation 
was not visible at Leicester, nor even at Ciren- 
cester, the latitude of which he states is only some 
14 north of Greenwich, will. perhaps be lessened, 
and his expressions of blame against the N. A. 
authorities moderated, if he considers that the 
limits of visibility as published in the N.4. do not 
mean that an occultation will be visible from 
Tear Oh point included within such limits; but 
that the extreme points touched by the curves 
representing the limiting lines of visibility will 
be represented by the figures there given. 
With the large body of observers who must have 
watohed this occultation, favoured by the clear 
atmosphere which seems to have generally pre- 
vailed at the time, this must have been an unusually 
favourable opportunity for those situated near the 
line of limit for noting any special -features, either 
of gradual extinction and recovery of brilliance, 
or of repeated disappearance and reappearance, of 
Aldebaran, due to grazing along the irregularities 
of surface of the lunar-limb, and I hope we may 
learn that some observations of interest were 
secured, | aon W. T. N. 
THE PROPER MOTION OF 
45 GEMINORUM AND STARS NEAR. 


[26967.]— THE very unequal pair O E 165, 
minorum, is entered in Gledhill and Cross- 


‘ley’s “ Handbook” as a probable binary, the change | . 
diminution in. 


in angle being large, with a small 
the distance; but the change observed actually 
arises from the proper motion of the large star. 
o comes is very small, bein 
but 12°5 or 13 in Struve's scale by Burnham and 
Hall. Some of the measures are— my 
O X 130°70° : 3:875" : (2 nights 

 119°36° ; 8-335" ; (2 nights): 185674, 

„  89°70°.: 2°895" ; (2 nights) : 187024. 

. B * 781° : 2:45" : (2 nights) : 1878-12, 
Hall 73°18° : 2'980” : (3 nights) : 1879°19, 
Dembowski failed to see the comes under the best 
conditions in 1865. I have, I think, alluded else- 
where to this ‘object; but my attention was re- 
cently drawn to it by a request -from Mr. Gore for 
its proper motion. For this Auwers gives 
~ 0°0016s. and — 0-104". æ Delphini is another 


: 1847-29, 


es oco ef 


- object of the same kind, the change in both being 


at first sight apparently orbital. In.the case of 
r Delphini the angle changed through over thirty- 
ee degrees between 1851 and 1872, the distance 
remaining constant at 10°3". | 
here are a couple of very widely-separated 
stars near 45 Geminorum, which are-moving in 
apparently the same direction as 45 itself, but with 
greater velocity. They form Nos. 66 and, 67 of 
Argelanders Untersuchungen über die Eigen- 
bewegungen von 250 Sternen, and are P. vi. 329 
and 382; the, A a, according to Wolf's measures, 
being + 11˙88. and the Aò — 25˙0˙ the p.m. of the 
being — 0:0008s. and — 0217, and that of 
F. vi. 882 being + 0˙ 0007s. and — 0'208". The 
Places of these three stars for 1866 · 0 are —ꝛ— 
ms h. m. s. n 
P. vi. 829 . . .. vi. 59 43-07 + 15 45 82:8 

: ` (Bischof) 

P. vi. 882 . .., vi. 59 6487 + 15 45 77 
' (Bischof). 
0 2˙95 ＋ 16 9 28˙8 


45 Geminorum vii. 
ie (Pulk, Cat. 1856) 


rated 10°7 by O2, 


a high sun. The accompanying sketc 


_According to Mädler, the neighbouring star, | made no mention that it was half-size? ` Since the 


Bradley 1036 (B.A.C. 2347), the place of which 
for 1855°0 is— E ; ° 


viih. 2m. 59-849. + 15° 34’ 0'4" (Pulk. Cat. 1855), 


is moving in almost the same direction and with 
the same velocity as 45 Geminorum, the secular 
proper motion of Bradley 1036 being, according to 
idler, 10°0" in 166°1°, while that of 45 Geminorum 
is 11°6 in 178°8°. The value adopted in the B.A.C. 
gives for the secular p.m. of Bradley 1036 about 
16°3" in 143°0°, Bradley, however, did not observe 
the declination of his 
fore, of the proper motion in that element assigned 
by Bailey and Mädler depends on a comparison of 
Piazzi (1800) and Taylor (1835). It is certainly 
far too large. Auwers gives for the proper motion 
in R.A. of Bradley 1036 + 0 00278., and for that 
in declination — 0°01", an almost insensible amount 
in the latter element. With ‘these values the 
modern observations agree well with those made 
at the beginning of the century. In the Green- 
wich New Seven Year for 1864 the B.A.C. values- 
are employed for Bradley 1036 (+ 0°007s. and 
— 0°13"). H. Sadler. 


HEROULES. 


[26968,]—THE faithful reproduction in current 
issue of my sketch representing sunrise on the 
lunar formations Atlas and Hercules prompts me 
to offer a drawing of the latter under higher 
illumination, and I doso.the more readily because 


pretty closely with the predicted] fa 
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Hercules is one of the- objects allotted for study 
this session by the lunar section of the L.A.S. A 
ourious feature about Hercules is a series of bright 
points forming a species óf circle just to the north 
of the large interior crater, unnoticed by Schmidt, 
but seen iby Haeckel and corroborated by our 
able selenographer, Mr. Elger. On Feb. 6 I saw 
the bpots noted in accompanying view to the N.W. 
of interior crater, but on March 6 I also glimpsed 
the spot figured on the N. H., and the whole space 
within the supposed ring seemed brighter than 
the rest of the interior of Heroules. Feb. 27 
I noticed a bright spot just on the border of the 


shadow in Hercules: it is unmarked in the sketch | 


already given inthe MECHANIC; but I mentioned 
it to Mr. Elger, who happened to be observing at 
about the same hour, and am very. pleased to learn 
that he also saw the spot which may probably bea 
formation more N. still than the “ring” above 
mentioned. But there was no sign of it either on 
the 6th of February or the same date in March 
under higher illumination. The N. rim of large 
interior crater is very bright, and next to it in 
brilliance comes the northern rim of Heroules 
itself. . The S. boundary seems to 5 

was made 
March 6th, 6—8 p. m., under tolerable definition, 
with power 60—400, on my 8$in. Calver. I wish: 


Hercules. North-east” in my last letter should 


read “south-east.” 
Llanelly, March 11. Arthur Mee. 


| SATUßNF7. 
[26969.]—May I call your attention to the fact 
that the letter accompanying my sketch of Saturn 


3 


‘nebula. 


-ent sorts—a “day” that is da 
central nebula is in sight, an l l 
rather night when it has set under their horizon. 
some other observer would give us what he sees off M 


sketch was drawn to no particular scale, such an 
expression may be misleading. I observe that the 


print is half the size of the sketch; hence, perhaps, 


the reason of the interpolation. Encke's division 
is shown too „plainly in the foreground; it is 
scarcely, if at all, visible just there, owing to fore- | 
shortening. I believe it is my own fault; in 
striking out the ellipse I must have left the pencil 
line unobliterated. A. Percy Smith. 
[We of course added the words “half size.“ 
1 as sent was too large for our pages.— 


o. 1036; the value, there- | ED 


PUBLICATIONS OF THE L.A.S. OBSER- 
VATORY, NO. 1—AN EXPLANATION 
—THE NEW VARIABLE V CASSIO- 
PELZ—A MISSING STAR. a 
[26970.J—WILL you kindly allow me space to 

explain a most unfortunate misunderstanding, 


which is causing, as I hear, some friction? Law 
No. 23 of the L.A. S. states that “members shall 


be entitled to receive all publications of the society __ 


free by post.” Members seem to have thought 
that the Observatory publications came under t 
law. May I therefore state that the Observatory 
Publication No. I. is not published at the ex- 
pense of the society at all, and therefore does not 
come under law No. 23? . 
he new variable near o Oassiopeix, for which 
Mr. Baxendell suggests the letter V, has now 
dwindled down to an extremely smali star. In 
case any of your readers are following it through 
its minimum, I give another drawing of the field, 
showing the comparison stars Mr. Baxendell and 
myself are using. The drawing was made on the 


| | night of Feb. 27th with a power of 200 on the 


174in. Equatorial. The stars marked A and B are 


STARS.NEAR V “CASSIOPEIG 
1887 FEB I EQUATORIAL 
POWER 260, 


identical with those go [marked in letter 26835, 


p. 541. The following are the magnitudes of the 
comparison stars —YorrAn! NSA 
: ava nB 10 
W D 116 
C= E. 120 
bro F 126 
Mr. Baxendell's observations and my own are as 


1886 Nov. 30 85 E 1887 Feb. 18 11˙0 B 


1887 Feb. 6 99 H 20 11˙0 E 
38 § 99 E : 23 110 E 

10 106 E 227 11˙3 E 

11106 E March 3 11:7 B 


107 B l 
Mr. Baxendell, jun., finds that the star D.M. 47°, - 
No. 192, which lies 1laec. f. the star C (let. 26835) 
is invisible in. his telescope. On Feb. 27th nota 
trace of the star could be seen with the 174in. 
ar = T. E. Espin. 
L.A.S. Observatory, 11th March, 1887. 


DAY AND NIGHT IN NEBULÆ. 


[26971.]—THERE is not a particle more ground 
for “ F., R. A. S.“ to call the day of the body in the 
Andromeda Nebula “continual” than for us to 
have had day here while passing through the tail 
of the comet of July, 1861. Nearly from sunset to 
sunrise we then had, extending from us toward 
Capricorn, at least fifty million mileg of some- 
thing as luminous as all the outer regions of that 
Yet no one considered our state other than 
“night,” though the astronomers complained of 
seeing fewer stars than usual. If the new body 
has “continual day,” it must be of two very differ- 
while the dense 
a “day” that is 


3 ; arch 14. , , E. L, G.. 
N COILS. me 
- [26972.]-—EVERY hysioist must feel more or 


less with “ R. G. P.” (letter 26942 
of producing a powerful induce 
minimum battery power. ` 

For the examination, mapping, and photograph- 


the desirability 
current with a 


‘e 
Pa 
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ing of spectra of metals, alloys, amalgams, metal- 
loids and gases, and also many of the metallic salts 
in the direction of physical and chemical research, 
a powerful coil is indispensable; but not in all 
cases does it advantageously supply the place of the 
Bunsen burner in ordinary qualitative chemical 
analysis. For such substances as are included in 
the two groups of the alkalies and alkaline earths, 
it is not advisable to go past the Bunsen burner; 
indeed, the spectrum of salts of K is incomparably 
better observed from the flame than from the 
spark, and doubtless much smaller traces of lithia 
could be detected in the same manner. The 
chlorides of manganese and copper, also boracic 
acid, give flame spectra, but as the two former give 
characteristic precipitates in the wet way, the 

e is not necessarily resorted to. Thallium and 
other more rare elements also give characteristio 
and delicate reaction best examined by means of 
the flame, 


back, perpendicularly, or nearly so; thus utilising 
some of the energy, or momentum, still remaining 
in the wind after it has passed the first mill. Has 
this experiment been tried? If so, with what 
result? If not, I throw it out for the considera- 
tion of our readers, E. W. O. 


[61452.]—Electrical Apparatus.—I am quite 
at one with Mr. Habgood so far as the use of 
secondary cells are necessary when primary bat- 
teries are employed for electric lighting; but in 
all but special cases the cost puts the use of 
primary batteries beyond reasonable reach, 
although the most economical way to use the latter 
(and, in fact, owing to the varying E. M. F. and in- 
ternal resistance, the only way they could be 
worked in a practical mannen) is in combination 
with secondary cells, when the latter can be charged 
in parallel and discharged in series. When I put 
the efficiency of acoumulators at 60 per cent, I 
refer to the very Iatest forms, both H. P. S. and 
Elwell Parker’s, and to the results of actual tests 
over some length of time in oh ga working. I am 
quite aware that if we take cells specially for test- 
ing purposes we may easily get 80 per cent., and I 
have even got higher results ; but what we want is 
practical results, and upon this base our caloula- 
tions of cost. I may say that the report of the 
Commissioners to the Colonial Exhibition bears me 
out. They put the efficiency of the accumulators 
at 63 per cent. in ampère hours, and a fall in 
E.M.F. of 6 volts in five hours, This was not due 
to the cells being too rapidly discharged, as the 
cells were stated as capable of discharging at 240 
amperes, and the actual rate of discharge was only 
169 ampères per hour. I said nothing about local 
action in the primary batteries, and this would 
certainly be considerable.—OHM. 


[61456.]—Oaustic Soda proosan ante er 
reply by Sam). Ray.)—Might I ask Saml. Ray 

the 331b. of acetate of soda is put in the foot- 
warmer dry or with some water? and if with 
water, about how much? If it is put in dry, and 
simply melted by the heat, does it, in cooling, 
expand like ice, with a tendency to burst the 
vessel? If itis used with water, would a super- 
saturated solution (in boiling water) of, say, 
common soda (which is cheap) have a similar 
effect; that is, as it cooled, and the excess of soda 
crystallised, would it give out more heat than the 
same bulk of boiling water ?—E. W. O. a 


[615380.])—Ferrous Oxalate (U.Q.)—I use 
ferrous oxalate to develop bromide paper both 
when enlarging with long exposure or priùting by 
contact with short exposure. Why not try it? 
Personal experience is better than second-hand.— 
SM 


REPLIES TO QUERIES, 


— — 


* In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
ana number of the query asked. 


[61101.]—Stars Visible from Bottom of Well. 
—Some time ago I ventured to express a doubt 
In answering the question whether such a coil whether stars could really be seen from the bottom 


j zal i _ | of a well; and “ B. A., on 20th Jan., gave as proof 
9 8 ats aon ae that they could be seen a second-hand statement by 


believe, in the market; but the makers themselves Herschel, N 1 1 of a 1 
oan only answer as to the required battery power. anae In Arago bl 155 a tronomy 1 R 

Mechanical skill is highly desirable in the con- we eum 3 e, found that work, ey at 
struction of machines of whatever kind; but the | they are really of a similar natur eig worthless. 
application of the ‘principles of magnetism and | E. A statement from some un oe lin ate ko. 
electricity as elucidated by such men as Prof, Aristotle's works. 2. A statement by Pliny, who, 
Thomson, J. T. Sprague, &c., is of equal import- Arago says, is not to be trusted. 3. A statement 
ance. In referring to a work by the latter, readers | bY one 5 l a ho says that a n 
will call to mind a description of a four section 557 5 h ad told him that eB oe 1135 
coil in which the thickness of insulating material | ; 1 5 so seen the 1 yaa lf 5 
is made to vary in direct proportion to the strains. | in fairness, have mentioned that Arago himself is 
It would be interesting to know how in 50 to 80 not convinced. I am more than ever—DUBITANS. 


section coils this principle is carried out; still, it 61131.]—Electric Cau In reply to last 
must be evident that when the insulating discs are es 5 Ta 957 1 though 15 needle 
of uniform thickness, the loss of space must be of the Bottone ammeter is directed by the earth's 
enormous, and might as well be occupied with | magnetic field, still readings taken in two different 
wire, particularly where the thinning is progressive | rooms of same house with same current may vary 
towards the primary, the convolutions being neces- | considerably. That is the case here; and as an 
sarily of smaller diameter, and thereby concen- example, I was told by an electrician in the G.P.O. 
trating the secondary as much as possible midway | that the tangent galvanometer used for testing did 
between the poles. Attention was called to this in | not give two readings alike in different parts of the 
my description referred to by R. G. P. i General Post Office. A gentleman well Rnown 

The thickness is more a matter of convenience | here uses the Byng cautery battery of the General 
and space than that of resistance, to which it] Electric Apparatus Company, and he says it does 
appears so much importance is attached by many. | admirably. On short circuit, with a cautery, it 


he difference of resistance between Nos. 35 and | gives 40 ampères. Itis clean, handy, and portable. 
86 is about 300 ohms per mile ; thisslight resistance Six plates, 4in. by 6in., are used, and two cells in 
in a 10-mile secondary is insignificant as compared | series—IOTA. ` 


it : : 
with the resistance to the secondary discharge in [61402.]—Electric Bath—To “Eos."—I am 


air of such an instrument, which amounts to many h : 

million ohms, and may therefore be almost ne- much struck with your ingenious arrangement of 

glected. the above, and having a zinc bath and 6-pint 
bichromate battery, would like to try its effeats ; 


It las been more than once stated in these : : ; 
columns that because a secondary discharge occurs | but before doing so, may I submit the following 
queries:—1. What electrical conductors do you 


at all, itis a sufficient proof that the secondary is 
therefore in one continuous length. Such is not 
the case; the extremely high E.M.F. is sufficient to 
bridge over a large number of breakages. The 
space between dischargers may be considered 
as one. 

“Sigma” and others of high authority prescribe 
silk-covered primary; but there is probably a 
limiting diameter where the slight gain in this 
direction may be also neglected. A primary of a 
smaller diameter than 12 or 13 B. W. G. is, doubtless, 
5 silk-covered; but in this, as in all other 

etails, so much depends upon individual cases, 
and the purposes for which a machine is intended, 
that no strict lines need be laid down, and much 
after all must depend on the judgment and ability 
to grasp all the conditions of perfect harmony of 
parts oomposing the whole. 

To those who are frightened at the idea of 
building on the tapering disc principle, I venture 
to say that the difficulties: exist more in the 
imagination than in actual construction, and with 
a fair amount of manipulative skill practioally 
vanish, The results referred to by “G. P. T.“ could, 
if desirable, be still further augmented by two very 
simple improvements—namely, by using hexagonal 
wire for the core and square wire for the primary, 
with corners somewhat rounded to prevent abrasion 
of the covering. S8. Higgs. 


161568. —Straightening Wire.—I am obli 

to“ No Sig.” for his ans wer to this query. He, 
however, has misunderstood it; and as this is 
perhaps due to my not having made it perfectly 
clear, I will say that by the best system of 
straightening wire I mean that which will produce 
perfectly straight wire from the most springy and 
irregularly annealed wire of different gauges, with 
the least adjustment and with the least power. . 
may say I have tried straining it straight; this 
I found answered admirably for soft or aa 
annealed, but not at all for half-annealed wire. 
have also tried drawing it through a series of ad- 
justable rollers fastened on a plate, which would 
perhaps be similar to the “drawing machine 
referred to by No Sig. This I found answered 
fairly well, but could not be relied upon to remove 
kinks, and required à lot of adjustment. The 
system of drawing it through a ee eed machine 
referred to in my query, has, I believe, none 0 
these objections. nfortunately, at present it 1s 
not convenient to refer to the mill in which I saw 
it at work. I hope, however, that with these 
additional particulars, “No Sig.,” or some other 
correspondent, will be able to put me on the right 
track.—H. C. O. 


[61548.J—G. W. R. Locos. (U. G.) —-No. 878 Sa 
Daniel) was built at Swindon, September 1866.— 
HAST ANGLIAN. 


[61570.]—Chemical (U.Q.)—I£ your BaO, 18 
ure, you can estimate the Ba as sulphate; the 
ifference will give you the oxygen. Lou can test 

for nitric acid by the usual methods—e.g., sulphuric 

acid and ferrous sulphate gives a brown colour. 

The ppt. of BaSO, will mask the reaction slighty, 

80 if the HNO, is in small quantity, fuse your 8 

with pure NaCO; extract with water, evapora 

and apply the test. SM. 


r for Grandfather's Clock, 
If this querist is wise, he will buy the set 
chimes—preferably bells—from one of the dealers 
in Clerkenwell, as he will have much trouble 5 
making them himself from steel wire. The 91 
bridge or Westminster chimes are to be foun 85 
sevekal books, and are well known to 4 ‘A, 
dealers, The order of the notes is thus: he 
lst quarter, ©, B, A, H descending ; 2nd a E. 
A, C, B, E; A, B C, A; 3rd quarter, C, A, mined 
E, B, C, A; 05 É, A, È. The hour 18 c 0, A 
„O, B, E; A, B, C, A; C, A, B, E; E, B. , 
—A. The ‘semicolon indicates a note three tim 
as long as the others; but the end notes of ea 
pee are semibreves, or what you like. N. ! 
HILD. . 
161587. —Street Medical Coil and Phon 


graph.—Directions for making these instruments 


recommend? 2, Is the elastic tape and hook to be 
submerged or not? 3. Is not all that part of the 
body which is immersed affected by electric ac- 
tion? 4. What is the reason for two terminals to 
negative pole ?—HLECTRA. 


61402.]—Electric Bath.—I quite agree with 
“ Hos“ as to the great value of above for many 
ailments; but I can see one objection to using 
salt water for exciting a Pulvermacher, and that is 
the deliquescent nature of sea salt, which would 
waste the zincs. Surely Eos is mistaken in 
calling the zino the positive pole. At least, I do 
not know any metal (commercial, I mean) positive. 
to zinc. If zinc is positive to the yellow alloy, it 
must surely be the negative pole (positive elec- 
trode). That is to say, inside the battery zinc is 
ositive to the other metal, and so the current flows 
Fon zinc to alloy, and, outside the battery, in the 
opposite direction, or trom alloy (+ pole) to 2 ino 
(— pole).—ELECTRIOIAN. 


[61452.] — Electrical Apparatus.— J quite 
agree with Mr. Habgood as to there being several 
advantages in running lamps from actumulators 
charged by primary cells, as opposed to being run 
from the batteries direct, Of course, the resistance 
of the cells must be low; but, with large cells and 
small accumulators, this presents but few diffi- 
culties. Mind, I do not advocate batteries where 
dynamos are admissible. I myself have experi- 
mented in this line, and know that Mr. Conry is 
mistaken in saying that a week’s charging is 
needed for a few hours’ lighting; for I, for 
seventeen days in succession (Sundays excepted), 
have obtained from accumulators charged by 
batteries sufficient power to run four lamps of 
120.p. for two and a half hours a night, being at the 
rate of 8 ampères 22 volts for two and a half hours, 
without any perceptible fall of E. M. F. As to 
economy, I think the waste of energy in charging 
accumulators by primary batteries is, compared 
with direct lighting by primary batteries, about 
15 percent. This, however, is fully compensated 
for by the following advantages, viz. :—Hoonomy 
of labour by having only a few cells to charge. 
Economy of first cost, as accumulators are cheaper 
than batteries giving an equal discharge. Absence 
of expensive switches, as the acoumulators are 
self-regulating, Economy of lamps, as they cannot 
be over-run, since the E. M. F. is constant.— 
ELECTRICIAN. 


HORIZONTAL v. VERTIOAL WIND-, 
MILLS. 


- [26973.]—-IN reading the letters on the above 
subject, and thinking over the action of the wind 
on the sails of a vertical mill, it occurred to me 
that all the force or energy contained in the wind 
as it strikes the sail is not utilised. Thus, suppose 
the sail to be set at an angle of 45°, and to be held at 
rest: us the wind strikes the sail it is deflected in 
aline at right angles to its course, and directly 
opposite to the direction in ‘which the sail would 
move if allowed to. Now allow the sail to move at 
half-speed. The wind will still be deflected, but 
not so much, and still in a direction contrary to the 
revolution Qf the mill. Now place at the back of 
the first windmill (on the same spindle, but to run 
loose) another set of vanes, set to move in the direc- 
tion opposite to the first. It seems evident that the 
wind when deflected from the sails of the front 
mill, will impinge upon thuse of the one at the 
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have been given many times. The phonograph is 
no use in the street, and as to the coil, it id a very 
small affair, differing from the ordinary induction 
cil by having a brass tube sliding over the 
primary. It is padded out to an enormous size, 
and the drawing out of the tube is made to actuate 
the index finger on the dial—PERIPATETIC. 


[61590.] — Electrical -Foot-warmers. — Are 
there any electrical foot-warmers in existence that 
5 ia should ask for details? If so, where? 
NUN. DOR. 


” {61592.]—Tinned Steel Spiral Springs.—If 
the springs are properly made, they retain their 
resilient powers more than pretty well.” Any 
maker acoustomed to the manufacture will guaran- 
tee them.—N. H. CHILD. 


' [61598.]—Electro-Deposition.—Nobili’s rings 
were produced by electrolysing a saturated 
solution ef acetate of lead by means of a 
strong current and a steel platinum anode 
and platinum wire cathode, the rings being 
produced on the anode. Nowadays they are 
produced on a polished steel plate, laid in 
ashallow vessel containing the acetate solution. 
The steel is connected to the copper element of the 
battery, and a small disc of copper connected to the 
zinc element is brought close to the steel, when 
ena lead peroxide will be deposited.—N UN. 
OR. ö 


161597./—Organ Scales. — Mr. B. Bolt will 
find scales in back volumes, and he will also find, 
if he tries, that the lengths will vary within very 
narrow limits for any scale. An 8ft. pipe must have 
that speaking length there or thereabouts, unless 
it is stopped, when 4ft. + will answer: it must have 
rom for the stoppers. An open diapason is 
about 8ft. 7in., and a bourdon (16ft. tone) would 
be including foot and stopper 8ft. 6in. But the 
querist should always work with a margin, and 
leave something to cut off. This refers only to 
le Reed pipes have many scales.—N. E. 
HILD. 


161598.]— Hall Mark.—It is doubtful whether 
even an expert can answer this query without 
seeing the cup, which is presumably of silver. The 
anchor is the Hall mark of Birmingham, and a 
lion passant would be the mark of the standard; 
but Argent” writes “lion rampant,” which is a 
standard mark for Glasgow. The head is probably 
the duty mark; but what “13 in Court Hand ” can 
be is a puzzle—surel 
think the querist should allow some one to look at 
it who is acquainted with the intricacies of Hall 
marking.— SAML. RAY, 


[61607.] — Proportions. of Locomotives.— 


The proportions of locomotives, or, at all events, 


the 1 between the cylinders and boiler 
and heating surface depend on the work the engine 
ls required to do, which work itself may perhaps 
be summed up in the one term “ resistance.” There 
is no simple rule, but if “ Inquirer” will turn to p. 
13, No. 885, he will find the data necessary for 
designing 2 locomotive worked into an example by 
Mr, Ed. Gobert, a contributor whose pen has been 
missed from these pages for some time. If the 
querist is really interested in the matter, and can- 
i far it the number, I will make a précis of the 
teply for him, as it will no doubt be useful to other 
readers. NUN. DOR. 


61608.) — Compound Engines. — Surely 
oco.” can do the sum himself, when he asks 
whether a goods engine makes as many revolutions 
per minute as the express. In round numbers, an 
express with 8ft. wheel makes 210 revolutions to 
cover a mile, a goods with a 5ft. about 350 revolu- 
tions. One accomplishes the distance in a minute, 

e other takes three minutes; therefore, the 
goods makes, say, 110 revolutions while the express 
makes 210, and as it is the last straw that breaks 
the camel's back, Loco. will perhaps understand 
why. compounds are more suited to goods traffic 

han to express. NUN. DOR. 


[61619.J—Varnish.—I think “Oilman” will 
amber varnish or best pale copal withstand 


heat better than others; but how it will act when 


mixed with asbestos is rather a matter for experi- 
ment than for suggestion here.—I. J. M. 


(61631.] Whiskey Distilling.—This is really 
ee queries in one. Call them a, b, o. (a) If for 

e by distiller or merchant as whiskey, 25 over- 
proof. If for sale by a publican, cannot tell. The 
minimum is 25 under-proof. e law fixes no 
maximum; but you may safely say from 5 to 25 
under-proof. (5) Taking this query to apply to 
distillers only, then whiskey from a patent still 
00 to 68 over-proof, and from a pot still from 20 to 
Over-proof, according to the distillery and 

9 70 5 of pa (0) From a patant still from 68 
over-proof; from a pot still about 40 over- 
Proof—O. H. O. i ° 


(61632.]Specifio Gravity of Spirits.—Proof 
spirit is defined by Act of Parliament 58 Geo. III. 
€ 28, as that which weighs at 51° Fahr. exactly 

of an equal measure of distilled’ water. 


18 is really some letter. I 


Practically, it may be said to be equal weights of 
water and absolute alcohol. Ten degrees O.P. 
means that 100 gallons contains as much alcohol as 
110 gallons of proof spirit; 10 U.P. means that 100 
gallons contains 10 gallons of water and 90 gallons 
of proof spirit. NUN. Dor. 


[61632.]—Specific Gravity of Spirits — When 
100 gallons of spirits contain 5750 gallons of alcohol, 
it is called (by Act of Parliament) proof 3 
and at a temperature of 51 Fahr., weigh IJzths of 
an equal. quantity of distilled water. Should the 
proportion of alcohol be 3 than stated, it is 
called over-proof; but, if less, it is under-proof— 
the letters O.P. standing for over-proof, and U.P. 
for under-proof. The strengths named are clear 
enough when similarly expressed, 30 O.P. and 
3 O. P.; the former contains 74, of alcohol, and the 
latter 588 to the hundred. To find the strength 
O.P. and U.P. from the specific gravity as shown 
by a chemical balance (query: is this what you 
want to know ?) is very lengthy, and scarcely neces- 
sary. Why not get a hydrometer ? same as used by 
the Customs and Excise, and you would find the 
strength with far less trouble.—C. H. O. 


[61637.]— Dewing of Object-Glasses. — I! 


thank “M. A.” for his reply; but I do not quite 
understand how his brass cap fits on to the cell so 
as to allow the dew cap to go on over it, and ina 
moderately large glass it is not always convenient 
to remove the dew cap when work is done. Iam 
having made to fit on to the end of my dew cap a 
shallow cap of tin, in which is out a circular 
aperture some three-fourths the area of the o.g., 
and covered with very fine brass wire gauze. This 
will give ventilation to the o.g., and still keep out 
dust.—H. A, | 


[61645.] — Portable Engine. — First of all 
things, make a good fit of everything before putting 
in rivets; don’t trust to them to pull up joints—if 
you do, you will find the rivet last put in will be 
slack when the next one is finished. As to getting 
out old box; if your outside plates are strong, get 
a sharp thin steel bar, and put in mud-doors, and 
cut off stays close to outside plate; if thin, drill 
them out. If you decide to put a new piece round 
the bottom, drill a row of holes round, and cut the 
parts left with round-nosed chisel, and let the box 
drop out. If your Z-iron.is fairly good, be careful 
in getting out rivets, or you may spoil it. Drill or 
chip off rivet heads, and hold hammer against it 
when punching out rivets. Use jin. plates, and 
put on flush, wita strap over joint inside, counter- 
sink outside, gin. rivets, 2in. pitch; fit and caulk 
up carefully, and you will. make a neat, strong job 
of it. The corners as now.—T. N. C. 


(OLS a patel Lighting by Batteries.— 
I did not notice this query; but having seen Mr. 
Bottone's reply last week, I would add a few re- 
marks to his answer. In King and Mendham's 
Catalogue there is a note as to the uses of primary 
batteries, and it says : “ Primary batteries are very 
convenient and economical where a strong light is 
wanted for a short time, as in lantern projections, 
or a very small light, either for a long time or for 
interrupted use.“ This explains the matter very 
well; but no primary battery is used for house- 
lighting continuously direct. The Upward and 
Lalande-Chaperon are often used to oharge second- 
aries. The only battery the least like direct work- 
ing is the Schanschieff; but, of course, as Mr. 
Bottone says, it is patented.—LOTA. 


(61767.|—Gun-barrel Boring.—Forty or fifty 
years ago the barrels of all firearms were bored in 
a very slow but simple manner. About that period 


. 
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BOR/NG. BAR COMPLE TE. 


A, bore of barrel; B, square bar; O, wooden chuck, 
blinding two corners ; D D, cutting angles. 
0 


I was the possessor of a Ginjal,” or huge Indian 
wall piece—weight of barrel, 70 or S0lb.; 
Zin. The metal was good, sound stuff, so I decided 
on turning the affair into a swivel duck gun. I 
had a neighbour who had served his time with a 
gunsmith, and he undertook to bore out the barrel 
for a consideration. He soon turned out a borin 

bar—that is, a square bar of very hard stee 

mounted in an iron rod 8 or 4ft. long (the barrel 
was about 7ft.) At the further end of the rod was 


calibre, 


63 


an eye or ring, into which a cross handle of tough 
wood was inserted; the barrel was put in a sheet 
lead clamp, and then tightly fixed in a large vice. 
The piece of square steel on end of rod was only a 
few inches long, and made purposely a loose fit. 
Then a scrap of wooden hoop from a cement barrel 
was taken and driven into the muzzle, choking two 
out of the four cutting corners of the steel bar, so 
as to drive the edges of the other two into close ` 
contact with the inside of the bore. Oil was 
applied plentifully to the interior; then two men 
turned the cross staff slowly round with a twistin 
motion, gradually cutting all projecting met 
The cod was worked back and withdrawn when the 
loose motion proved that the cutter required a new 
wedge. A slightly thicker one was then inserted 
in the way before described, and the same opera- 
tion repeated till the bore became enlarged to lin. 
diameter. Then the gun-barrel was reversed in 
the vice, and the interior was treated in the same 
way, until on looking through ‘it from end to end, 
the whole surface was smooth and free from specks, 
Onremoval from the vice came internal polishing ; 
a rod of iron having a short cylinder at the end 
just a trifle less than the calibre—is employed. 
his cylinder may be 2 or 3in. long. It is cast on 
the rod of tin alloy. Take off the back centre of 
your lathe and insert the opposite end of rod ina 
chnck, dress the cylinder with a paste of flour 
emery (the cutler's genuine article, not the stuff in 
packets), and olive oil. Revolve this tool half-way 
in the barrel, feeding it occasionally with the 
paste; then reverse your work, and do just the 
same thing again. Lastly, test the boring with a 
hard wood cylinder of very exact fit, and if it 
should run true from end to end all is right. The 
final dry polish is given by wiping out the barrel 
with a rag and boiling water, a little soda dissolved 
in same, When dry, run a wooden rod with a slit 
at the end, in which is secured a roll of fine emery 
cloth. This is best done in the lathe. In a few 
minutes hold your barrel to a lighted candle, or the 
sunshine—surprising you by the silvery whiteness 
of the newly-cut iron. If you want modern 
machinery, get “Harrison's Mechanics’ Tool 
Book”; page 122, figure 28, will give you a boring 
bar for the lathe, easily made, and managed.— HOS, 


[61768.]—Battery for Lamp.—Mr. Whittaker 
is right in saying that chromic acid attacks z ino; 


but so does bichromate of potash. Bichromate . 


singlé fluid batteries are the most costly batteries 
in pse, and have only one advantage, in that they 
are portable. Mr. Whittaker's form is not, how- 
ever, nor is it lasting, ascheap earthenware cracks 
and leaks very often. Bichromates are said not to he 
troublesome to charge. Perhaps not, but they re- 
quire recharging every two hours. Now, a two-cell 
chromic battery will outlive seven oharges of a 
single-fluid bichromate, and the zincs are not in 
the chromic solution, so the balance is decidedly in 
their favour; both as regards cost of running and 
economy of labour, I think them unequalled.— 
ELECTRICIAN, 


[61777.]—Ferro- Chrome. — Having obtained 
the chromium and manganese in solution by 
fusion with caustic soda and magnesia, and treat- 
ment with dilute sulphuric acid, add a few cc. of 
peroxide of hydrogen to decompose permanganio 
acid, On heating the solution for a few minutes 
the excess of peroxide of hydrogen will suffer rapi 
on sition, the chromic acid remaining un- 
affected. The analysis may then be completed in 
the usual way with standard ferrous ammonium 
sulphate.—NOBRMAN MCCULLOCH. 


61787.] — Indicator Diagrams.— 1 cannot 
make the diagrams „ and 3% scales. I presume 
these were the original scales you used; but they 
have evidently been reduced to something like 
half by the engraver. The area of the low-pressure 


cylinder = (say) 1,018 square inches, or 7'1 square 


feet nearly; the stroke being 5ft., the engine uses 
71 x 2 x 5 = 71 cube feet steam per revolution, 
or 71 x 45 x 60 = 191,700 cubic feet per hour at a 
pressure equal to that at end of stroke in diagram. 
As there appears to be a doubt as to actual soale, 
you can take this off for yourself; but you must 


measure from theoretical vacuum line = 1}in. 


below atmospheric line, and divide by relative 

volume of steam to water at the pressure. Add 

4 po Sent to result to allow for losses.— T. C., 
ristol. 


61789. —Gas-Engine.— Many thanks to Mr. 
J. Brown, Belfast, for his courteous reply to my 
query. I am well aware that the impulse is given 
to the flywheel. But the question is, is it given in 
an economical manner? I do not know the action 
of gas in the gas-engine. Is it sudden? I think, 
from the massive proportions of connecting rods, 


orank-shaft, &o., it is. It appears to me something 
like striking a blow with a heavy hammer. If so, the 


same amount of energy applied during a longar 
time would give much more available power. Thi 

is the point on which I seek information. I have 
also to thank “T. C., Bristol. But his reply is 
wide of the mark, as it deals with the invention, of 
which he can hardly form an opinion. I should be 
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pleased to show him it in connection with an 
ordinary 7H.P. steam-engine.— T. N. C 


[6 1791. -Pumps.—About 28ft. of suction is the 
extreme, even with a straight suction. pipe; for 
myself, I should not like to fix a pump with this 
length of suction, as I should not expect it to work 
well, The friction of a 1,000ft. of suction pipe 
would be much extra work for the atmospheric. 

essure. The amount of friction would much 

epend on the speed of the Linea If H. H.“ 
decides to try his pump, he should be extra careful 
to have tight joints, a good foot valve and vacuum 
chamber on suction pipe, have good fitting buokets, 
a reflux valve on the delivery side, and a tap on 
suction pipe for charging it with water if it 
should fail to catch it; the larger the better, to save 
time. The speed of pumps would be limited by the 
rate the suction pipe would convey it—in this case 
uncertain, The speed is also limited to the design 
of pump, stroke, &c.,. which H. H.” does not 
state. —RIFLE. 


[61798.]—Oondenser.—I will give “T. O, 
Bristol,” what information I can anent this query. 
Morton's ejector condenser consists essentially of 
two conoidal nozzles, one within the other, and 
pointing the same way. The inner nozzle brings 
injection water from the cold-water tank, and the 
sectional area of its outlet is, according to Rankine, 
net area of orifice L net volume of injection 

area of piston 
water per cubic foot swept through by piston 
x velocity of piston in feet per minute divided by 
810. The outer nozzle receives the waste steam 
from the cylinder; the diameter of its throat, or 
narrowest part of its outlet, is a little greater than 
that of the cold-water nozzle. Beyond the throat 
it widens slowly into a trumpet-mouthed form, its 
diameter at the mouth being about three times the 
diameter at the throat. If there are two cylinders, 
there is an intermediate nozzle, so as to divide the 
steam coming from one from that coming from 
another. The condensation goes on in the space 
between the outlet of the cold-water nozzle and the 
throat of the outer nozzle. The vacuum is at least 
as good as in the common condenser. The 
momentum of the cold water and the waste steam 
carries the whole condensation water, together with 
the air it may contain, through the throat of the 
outer nozzle, and out at the trumpet mouthpiece, 
and the power required to work an air-pump is 
saved. For further particulars see Transactions 
Inst. Eng. Scot, 1868-69. Then there is the 
Macarter condenser, which consists of two cham- 
bers, one above the other. The top chamber is for 
condensing the steam. The bottom chamber has 
two tappet valves opening into it; its function is 
to remove the waste water. The exhaust steam 
from the engine passes into upper chamber, meets 
the injection water in form of spray, and is con- 
densed, falling to bottom. To remove this water 
a vacuum is alternately created and destroyed in 
bottom chamber, by alternately raising the steam 
or water tappet valve. On vacuum being created 
in bottom chamber, the waste water which has, 
collected above in top chamber is drawn down 
through a valve; and on vacuum being destroyed 
in bottom chamber the water falls out, through a 
foot valve, into waste water sewer. There is a 
starting wheel on tappet-shaft which is used at 
starting the engines. hen thrown into gear this 
tappet-shaft is driven at seven revolutions per 
minute. The vapour used for destroying vacuum 
in bottom chamber is reduced tu two or three 
pounds’ pressure by valve. This condenser draws 
its own injection water from a depth not exceeding 
27ft.; and maintains a vacuum of from 28in. to 
29in.—J. Q. D. l 


[61810.]—Spirit Lamp.—I think the reason of 
your spirit burning so is the wick nut being packed 
tight enough into the burner. Fill your lamp half 
full of spirit ; fill the wick-holders with a compact 
mass of wiok. If wick be too loose, spirit rises 
too rapidly, ignites, and overflows. I think this 
will cure disappointment.—F. C. 


„ Gold and Silver Dials. 
— There is no satisfactory method of cleaning gold 
and silver dials, with painted figures, except 
renewing them properly and repainting the figures, 
which “Getting Oa” would hardly care to 
attempt, especially as he can get them done at a 
very trifling cost in the trade. He can, however, 
clean gold and silver dials, without painted figures 
thus: Heat silver dial gently on charcoal, or hol 
it over a gas flame, till covered with soot, then 
drop it instantly into weak sulphuric acid (1 part 
acid to 10 water), rinse in cold water. Dial should 
have a dead-white appearance, and, to be properly 
finished, should be soratch-brushed, and the figures 
reburnished. Good dials can be cleaned with 
gramair cyanide solution, or in diluted nitris asid. 
I would advisa “Getting On" to invest a few 
shillings in the purchase of S.unier’s or Britten's 
„“ Watchmakera’ Handbook”; he Would save him- 
self a deal of trouble, and“ get on” much faster 
than at present.—X. 


— A 


[61813.]J— Mechanical Support.—In The 
Surgery of Deformities, by E. Noble Smith, 
F. R. C. S. (Smith. Elder, and Co.), the author says: 
“ When a spinal apparatus is necessary, it should 
allow freedom of action to all the muscles of the 
back, and, in fact, the whole trunk . . afford 
support to the back, in a good position, directly the 
musoles become fatigued . . . Should be light, 
o. The only apparatus which thoroughly fulfils 
the above desired objects is that invented by Mr. 
E. J. Chance. It is formed as follows:—A belt 


TA 


(A) surrounds the pelvis; a single upright rod 
passes from this belt, as high as the shoulders; a 
pad (B) movable by a key 1s, attached to the up- 
right rod; shoulder straps proceed from this pad; 
an abdominal belt is attached by straps to a pad 
opposite the lumbar region, and this pad is affixed 
to the upright rod. The apparatus is so fitted 
that when the patient is seated the lower portion 
of the pelvic belt (A) comes in contact with the 
chair, so that the support in resting the back is 
complete.” SM. 


{61817.]—Battery.—The green deposit is pro- 
duced by the liberated ammonia gas from the 
battery acting on the copper. The best cure would 
be to use double cotton-covered wire, and heavily 

araffin it. The paraffin stops the little game, for 

had the same trouble, and now it is gone. All 
connections and clamps should be paraffined—it is 
far better than varnish.—IOTA. 


[61817.]—Battery.—" Bell Wire's" trouble is 
doubtless caused by that peculiar creeping-up 
observed in various solutions of salts, and known 
as “ osmose.” The sal-ammoniac solution in 
Leclanché cells is very much given to this sort of 
thing. Painting over with tallow the topsof both 
the outside containing jar and porous pot I have 
found to entirely prevent this, especially if they 
are treated in this way when the cells are new and 
clean. Use guttapercha-covered wires for con- 
necting the carbon and zinc poles.—J. T. N. 


16 1817.JI—Bunsen Battery.—I see Mr. W. 
Holder’s advice to H. J. C.“ is to use commercial 
nitric acid over and over again. I should feel 
much obliged to him if he would favour me with 
any address ut which I could obtain such acid, and 
also how often it can be used. I regret that 
hitherto I have been unfortnpate in not discovering 
any nitric acid, either pure or commercial, that was 
regenerative. Would he kindly favour us with the 
reaction of his batteries 7—ELECTRICIAN. 


|61818.]—Bunsen Battery.—What size is the 
porous pot to be, and is it to be flat to hold carbon 
plate 8in. by 4in.? The nitrio acid should be con- 
centrated—in fact, must be. No, the H. M. F. with 
zinc sulphate would not be so high, and resistance 
would be greater. The plates, however, would not 
waste if-no nitrio acid. percolated through the 
porous pot. Better use the battery as a granule or 
zino chloride form.—IOTA. i 


[61826.]—Block Signalling.—In Electrical 
Review, a few weeks ago, there was a full and de- 
soriptive explanation of these instruments. The 
querist could hardly do better than get these Nos., 
and he will find what he wants.—IOTA. 


[61829.]—Resistance Coils.—Dr. Fleming, in 
his book, gives the following:—Platinum silver 


wire — t 
lohm, 9ft. long, No. 23 = 036 dia. 
10 42: 


i * 57 97 24 — O25 77 
100 „ 183 ft. „ „ 30 = 014 „ 
1,000 „ 675ft. „ „ 34 = 010 „ 


Platinum silver is the best wire to use; but pla- 
tinoid or German silver would do. You don't need 
the 3,000 or 4,000 w. coils; let the Nos. be 1, 2, 
2, 5, 10, 20, 20, 50; 100, 200, 200, 5,000, 1,000. 2,000 
ohms gives a total of over 4,000. My detector has 
quantity coil of No. 22 wire and about 20 turns. A 
single Daniell on short circuit gives 25° deflection. 
The resistance is about ‘2 ohm.—IOTA. 


[61830.]—Galvanometer Ooils.—If your de- 
tector colls are to be compound wound—viz., for 
large and small currents, proceed thus:—Wind on 
each coil, first, two layers of No. 20 B. W. G. silk- 


white 


covered copper wire, and over this put on ten layers 
of No. 38 or 40 B. W. G. wire. Well varnish or boil in 
paraffin wax, to keep out dampness. If your needle 
and pointer are not too heavy, and the bearings for 
spindle are jewelled, or are at least free from undue 
friction, these coils will make a very effective in- 


strument, and will answer admirably for bell work 


or ordinary line testing, and if you are likely to 
meet with heavy currents, you might make an 
arrangement in your galvanometer-case for shunt- 
ing the larger coil.—J. T. 

(61845.]—Fluidity of Cast Iron.—In answer 
to your querist on the fluidity of cast iron, I may 
say that the fluidity depends chiefly upon the 
amount of fuel and blast used, for even the dns 


cupola working upon the same quality of metal can 


be made to give a thin, easily-flowing stream, 
followed by a thick, treacly metal, and vice 
versa; such is often required by the founders 
For light, hollow casting, a very hot metal is used 
obtained by a larger quantity of fuel per ton of 
pig; whereas for heavy casting a cooler metal will 
wN got by using only just sufficient fuel to melt 
the pig. As to heating oast iron in the lump tos 
heat I never heard of it being done, for it 
melts long before it can attain to that colour, as 
can easily be seen by looking through the tuyere 
(fitted with a glass eye-hole) into the furnace; the 
metal falls in beads from off the Pig, like drops of 
perspiration from a puddler's forehead, and they 
are the same colour as the metal which subse- 
quently flows from the tap hole; yet I never saw 
white fluid cast iron from a cupola, and I see 
cupolas melting nearly 2,000 tons of Nos. 1, 2, and 
3 grey hematite per week. A casting can be 
1 to a slight extent by heating to a red 
heat in a furnace or open fire, and then allo 
the fire to die out, leaving the casting to 
gradually.—GRIS DE FER. 


-(61862,]—Gherkins.—In France, where these 
are highly esteemed, special varieties are grown 
called“ Cornichons. They can be grown here as 
ridge cucumbers. Any seedsman having a French 
correspondent would supply them.—HLECTRICIAN. 


[61864.]—Butterflies—The best way to relax 
these will be to pin them on cork resting on damp 
sand in a tin vessel. If this is left in a cool p 
the wings, Co., will relax sufficiently to allow 


their being “set.” The diagram will explain the 


— 


manner of “setting” the insects better than any 
mere verbal description. th 
width to suit that of insect when extended, dep 
3in., and length to allow of three or four 3 
being set on it. It has a groove, B B, down 1 
centre large enough to hold the body of the large 
fly. CC are strips of thin card pinned to We 
board to keep the wings in position while drying 
when extended as in the out. The fly, when 8 
arranged, should be left in a dry (not hot) P 55 
for as long a time as possible (the longer the t ihe 
but a fortnight at least is desirable), and when tus 
strips are removed the wings will retain the 1 to 
tion figured. Great oare must be taken 00 nt 
injure the wings in “setting.” On no argon 4 
must they be touched with the fingers, but sho a 
be got into position with the aid of a bodi t 
needle. If when the inseots are quite dry an 355 
they are saturated (wings and all) with e 
(which may be allowed to drip on to the upper h 
face until they are covered), they will be peoe cit 
from the ravages of mites, and will regain i 
former appearance in a minute or two. his wat 
feathery bodies should be set in a gentle draugi 
blowing from head to tail to prevent the fea a 
etting matted. I shall be pleased to 8 y 
urther directions if these are not suffiole 
explicit —-SEVERGA. 
ng roses 


(61863. ]—Roses.—The month for prun bed the 
must depend upon the time when it is wis” w 
trees should bloom. Persons who are anx10 their 
exhibit rose blooms early in Jane will prune 


trees in February; whilst others who do not Te 
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a blooms till the end of June or beginning of 


uly will defer that operation until the middle or. 


end of March. Those persons, however, who prune 
their trees so early as February incur the risk of 
losing the young shoots by the frosts which fre- 
quently occur in March and April; so that it is a 
good rule to follow not to prune your rose trees 
until there is a fair chance that the frosts are over. 
The pruning should be done with a sharp knife 
not with scissors or sécateurs, The branch shoul 

be cut off just above an eye or young shoot, and 
the eye chosen should be one which is on the out- 
side of the branch, so that the new shoot will grow 
outwards. clean cut should be made from the 


inside to the outside, and as close above the eye as | °" 


possible. Ordinary strong-growing hybrid per- 
petual roses, if dwarfs, should be out back bo the 


second, third, or fourth eye from the ground, 


always choosing the one which turns outwards, 


and standards at the same distance from the stock. 


More delicate roses should be more delicately 
treated; and the rule holds good that the more 
free growing a rose is, the more it should be pruned ; 

the more delicate it is, the less should it be 
treated to the knife. The shy-growing roses, 


therefore, should be cut off further up, at the sixth 


or seventh eye. In pruning care should be taken 


: to cut out all the inside branches so as to leave the 


tree hollow, for by this means light and air pene- 
trate among the branches and nourish the blooms, 
Tea roses may be pruned at the same time as the 


fF è 
vr hybrid porpornali, but they should be more gently 
|, treated. Instead of shortening the branches down 


` inlighting the billiard 


t to the third or fourth eye, they should be left 
, almost intact, and the knife should be applied 


rather to the entire removal of such as are weak or 


of unripened wood.. The same holds good with 


the noisette and climbing roses, which must be 
rather thinned out than praned back. When the 
Pruning is finished, the bed should be forked over 
and dressed with a good coat of manure. For this 
pigs manure is well adapted, and is considered b 
many rose growers to be preferable to stable 
manure.— T. K. W. 


61876. — Prima Batte for Lighting 
ai J ry ry ghting 


Table.—I am sure the readers of “Ours” 
would all hail with pleasure a description of a 
battery to do what “Electrician” claims—viz. 
five farthings per hour for a twenty c.p. lamp. I 
trust we may have such from him.—OHM. | 


(51876. ]—Eleotrical.—“ W. E. F.” seems to be 
Under a wrong impression as to the amount of 
trouble attendant upon the manipulation of 
primary batteries, when he talks of the bother of 
prao lamps. Perhaps the following will give 

some idea of the trouble and expense incurred 

I l table. Supposing it to, be a 
full-sized one, it would take six 16c.p. lamps, or 
their equivalent, to light it well. Now £20 would 
be a low estimate for such an installation, and 2d. 
perlamp per hour a low price for the working 
expenses. The amount of attention the battery 
would require would vary according to the descrip- 
tion used; but it wonld be a very good one which 
did not require on an average at least half an hour 
aday. If in the face of this he is determined to 
tty the experiment, I shall be pleased to give him 
full particulars.— E. E. V. 


L61878. — Electric Tramway Bell. Most 
likely there is a relay to work with a 100 per cent, 
‘Current more than usual on circuit. The H. P. S. 
ompany use that ide with accumulators. The 
ck tension of the relay spring prevents working 
currents ringing the bell, but a short circuit 
attracts the relay armature.—1OTA. 


i 161881.] — Tangent Galvanometer. — The 
orce (/) exertéd on the pole of a magnet in its 
neighbourhood is proportional to the magnetic 
strength (m) of the pole of the magnet, and to the 
strength of the current (C); and if the conductor 
at all points equi-distant from the pole, f is 
Rae enn to the length of the conductor (L), it 
di inversely proportional to the square of the 
tance (r) of the pole from the conductor, 


f= Clim The two poles of a short magnet 


r2? 
hung ìn the centre of a ciroular coil, with its 
— axis in the plane of the coil, will experi- 
(wh equal and opposite forces, each equal to fm 
ere m is the! strength of each pole of the 
aat) If is the distance between these two 
Poles or forces, then the magnet is influenced by a 
“tple, the nioment of which is fm] = ÖL m! 
, r 

8 of magnet in plane of coil, let N, S, be posi- 
i le 0 mar, oc under influence of current making 
ge e with NS. _Since poles of magnet (being 
main: remain sensibly in centre -of the coil, f re- 
distance 6, Same; but Ni C the perpendicular 
o ce between the poles on which the equal and 
posite forces are exerted = l 008. 0, and hence the 
uple is now = cos, 0 umi This couple is 

ebposed by that earth’ i 
torce dre. at due to the earth's magnetism ? the 
Ue to its action on each pole = Hm; the 


ndicular distance S,C separating the two 


Y | 14, III., Dresden. 


‘lime-wash, and let it 


Vw e ˙ . . 
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(61895. ]—Moulding.—The proportions we use 
in the foundry I am working at are these: For 
light and medium castings, 6 parts of old to 2 of 
fresh sand, adding 1 part of coal-dust; for heavy 
castings, 1dipart of coal-dust, and 3 part of sea or 
sharp sand. We always use plumbago for facing 
the moulds, and so prevent the metal burning the 
sand, and thus we obtain castings with a perfect 


) l sin. 0; the whole couple 
= sin. C Hm“. When magnet is in equilibrium, 
under the forces of the courrent and of the earth's 
magnetism, then— 


Cos, 9 CUM! ein. O E mi 


= sin. 0 Hmlr? 


parallel forces 


cos. 0 Lim d skin. Our plumbago comes from Battersea, and 
- CO = tan. 0 E” the sand from Charlton. All facing sands should 
i L be ground.—W. W. . 


[61897.]-—Expansion Gear.—They being old 
engines, I presume they are somewhat out of order. 
At any rate, the expansion valves are, as they do 
not act as such if steam’ is admitted throughout 
the stroke; and yet you say boiler pressure is 50lb. f 
and pressure in cylinder (I presume average pres- 
sure) is 18lb., which looks as if you have expansion 
valves; so I suppose you mean they leak. (1) An 
efficient expansion valve will, of course, save fuel, 


Se — o . 


E. H. 


{61881.]—Tangent Galvanometer.—The for- 
mag for the solution of this question is as fol- 
ows :— 


— 


; 26 Kr 
units = 2°46 ampères.— W. 


C= Hr tan. 0 and if automatic regulate the speed. (2) We 
2 77 1 should all differ as to the “ best expansion valve; 


— 
— 


but Corliss is perhaps the best. Then there is a 
good one of foreign design used by, I think, 
Robey. The plate on top of main valve is also 
good, especially if regulated by governor. Apply 
to engineers for estimated cost.— T. C., Bristol. 


[61898.] Hard Water.—Grains of carbonate 
of lime, £0., per gallon = degrees of hardness 
(Clark). To find degrees of hardness: Make a 
standard solution of soap, 10 grammes Castille soap, 
1 litre of weak alcohol; lco. of this solution wi 
precipitate 0001 grammes carbonate of lime. Take 
5000. of sample water to be tested, add standard 
solution till lather forms on shaking, and remains 
for five minutes. The number of co. of solution 
required to do this will give the grains of carbonate 
of lime, &., per gallon or degrees total hardness, 
Lime water will only remove temporary hardness. 
To find temporary hardness, boil 50cc. of rampie 
for half an hour, then make up to 50cc. with dis- 
tilled water, and take hardness as above, whioh 
will be the permanent hardness which, subtracted 
from the total hardness first found, will give the 
temporary hardness. Then for every degree of 
temporary hardness add 1 per cent. of saturated 
limewater. To remove permanent hardness add 
1 grain (per gallon per degree hardness) of com- 
mercial caustic soda of 60 per oent. strength. Thus, 
if a water is examined, and found to have 18° 
total hardness—permanent hardness, 8°; temporary 
hardness, 10°; every 100 gallons would require 10 
gallons limewater, and 800 grains of caustic soda 
to render it soft.—ELAG, ` 


[61898.]—Hard Water.—I quote Barff :—Hard 
water contains lime, and its degree of hardness can 
be determined by Clark’s test, which consists in 
the addition to the water of a solution of soap in 
alcohol. The quantity of soap in solution is known, 
and, according to the quantity of soap used in pro- 
ducing the desired results (frothing), so the degree 
of hardness of the water is determined ; each degree 
of hardness represents one part by weight of car- 
bonate of lime in 100,000 parts of water. It is well 
known that soap curdles when used with hard 
water, This is because the lime in the water forms 
a chemical compound with one constituent of the 
soap, which is insoluble in water. When a 
measured quantity of Clark’s solution is added to 
a measured quantity of water containing lime, on 
shaking them up in a bottle no permanent froth 
will be produced, because the soap is decomposed by 
the lime; but, on addition of more soap solution, 
when enough has been added to combine with the 
lime, then, on shaking the bottle strongly, a per- 
manent froth lather will remain, and the quantity of 
soap solution to effect this tells the quantity of lime 
in the water, and therefore its hardness. The quan- 
tity of lime to be added to soften water dependson 
the amount .of carbonio acid it contains, and this 
must be ascertained by trial.—S. BOTTONE. 


[61900.]—Resistance of Wire.— suppose the 
querist means pure copper wire, then he may take 
the resistance of 1ft. of such wire one mil. (the 
mil. =°00lin.) in diameter as 10°33 ohms at 60° Fahr. 
Now the resistance of any pure copper wire is 
10°83 per foot—e.g., No. 36 = 0076 in. diam., and 


E 


Where C current in electro-magnetic units 
{10 ampères = 1 electro-magnetic unit), H = hori- 
zontal intensity of the earth’s magnetism in dynes 
(C.G.S. units) at the place of observation, r = mean 
radius of the coils in centimètres, 0 = angle of 
deflection, m = 3°1416, or the ratio of the circum- 
ference of a circle to its diameter, and n = number 
of convolutions on the coil. Working upon the 
‘given data, mean diameter 26 centimètres (mean 
radius 13 5 mean horizontal force 17, 
and number of convolutions 1, we have— 

17 x 13 x 7 
2 x 31416 x 1 
= 2°46 amptres.—HOSEIN IMRU. 


BEE in Slide-Rest.— Saw nut 
in half and screw together with four screws. Cast- 
iron or steel nuts are better and more durable than 
gunmetal—A. F. SHAKESPEAR, Luttichaustr. 


= ‘246 electro-magnetic units 


(61886.]—Backlash in Slide-Rest.—If in 
top slide this should not trouble you when screw- 
cutting, as you can tighten the slide until it is 
nearly a fixture. The greatest trouble is with 
bottom slide. This can also be tightened some- 
what; but is very troublesome if slide is at all 
worn, The only effectual cure is new nuts and 
screws.—T. C., Bristol. 


[61886.]—Backlash in Slide-Rest Sorews 
and Nuts.—You can cure it by chambering your 
nut and running in (with the screw in place) some 
tin, zino, or any other mixture, as antimony and 
tin, Babbit’s metal, or even lead will do, but will 
not last long. The usual way in the shops is to 
set up the slide as tight as possible to be workable 
by the set screws for that purpose; but in some 
you cannot set them up, as they get worn beyond 
the limit for adjustment, and some cheap makers 
make no provision at all for adjustment. One I 
worked on was of this class, and it wasso bad that 
when cutting I used to. block it with piece of wood 
dropped in the hollow in slide, and bring carriage 
up to it by screw; so if you want to give tool 
little more bed, you can force the wood, as you are 
apt to smash tool if taking full cut of any size.— 
LUMSIE. 


[61888.]|—Electric Lighting.—The “ inoan- 
descent lamp filed with carbonic acid, with a wire 
at each end, was most likely an ordinary vacuum 
tube filled with carbonic acid. These were used 
in France for miners, &c., attached to a small in- 
duction coil, and gave a soft glow. Thereare in- 
candescent lamps made with a “carbonic-acid 
vacuum,” but these have a carbon filament. A 
battery can be made as described, with a zinc and 
a carbon element immersed in brine. No porous 
cell is required, but the current is very small. 
Placing the zinc in a porous cell and using chromic 
acid with the carbon plate greatly improves mat- 
ters. I do not know anything about Chaudron’s 
thermopiles.—S. BOTTONE. ö 


[6 1892.]— Uncovered Wire.— There is no 
advantage in using naked wire for coils, the object 
being cheapness.—H. AUSTIN. 

[61892.] — Uncovered Wire.— TO MR. 
BOTTONE.—I believe there is no other reason 


but cheapness. The uncovered wire is quite as poe = 10°38 =: 1788 ohms per foot, and 39 
efficacious, as may be seen by the shieap French | 76 57°76 . , 1788 
coils (also made of uncovered wire) which are] = 838°72ft.in 150 ohms, Of course this is upon 


the supposition that your wire is pure copper; and 
you should have no difficulty in getting it = 98 
per cent, conductivity —OHM. 


[61900.] — Electrical Wire Resistance. — 
Obtain a table of resistances from wire-maker. 
The resistance of pure copper-wire per mile at 
165°C. equals the square of its diameter (mils.) 
divided into 63087:9. Or, in short— 

R = £80879 ohms 
at 15°5° Centigrade per mile.—ELECTRICIAN. 


[61900.]—Electrical Wire Resistance— ` 
According to Dr, Matthiessen, one foot of pure 
copper wire, 001in. diameter, at 60° Fahr., has 


really very effective—S. BOTTONE. 


[61893.} — Gas Firing.— There are several 
methods of gas firing in use—the Wilson gas pro- 
ducer, Siemens, Dowson, and others. I cannot 
tell you very well which is the best through this 

aper, as it would be as good as an advertisement; 
but if you will advertise your address, I shall be 
glad to send full particulars of the best known 
system at present in use.—GAS FIRER, 


„ in Hot Water Cisterns. 
— Wash over the inside of boiler or cistern with 
two coats of Portland cement of the consistency of 
get quite hard before filling 


the cistern.—O. R, 
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_ 10°32811 ohms resistance. Nearly all calculations 
are made from these figures. The resistance varies 
with the temperature at abont 0'21 per cent. per 
degree Fahr.—H. AUSTIN. 
[61900.] — 1 otioa Wire Resistance.— 
R= T (Paget Higgs), 
where d = diameter in decimals of an inch, 
1155 r = resistance for pure copper per mile.— 
LAG, 


61900.|—Electrical Resistance of Wires. 
—In its present form this query is too vague to 
admit of any definite reply. No. 36 wire may be 
copper, silver, iron, or German silver; in each of 
which cases the resistance must differ from the 
others. Even supposing that the metal of which 
the wire is composed were specified, only roughly 
approximate figures could be given, as the conduc- 
tivity of wires of the same metal.and of the same 
auge varies extremely, especially in the case of 
rman silver. Taking pure copper as a standard, 
and checking the wire-gauge by its diameter in 
1,000ths of an inch, the following gives arough idea 
of its resistance :— 


No... . 14. 16. 18. 


Mils..|85° 65 50 40 
R. ...| 1°4479| 24465 41346 


24. 


: 32° 25° 
6°4603/ 10-094] 16:539 


30. 


No....| 26. 28. 32. 34. 36. 
Mils.j19° {16 l- |10 96 79 
R. 28633 40-377 52-7 103·3 112˙16 165 


In pure copper, therefore, at 60° Fahr., No. 36 runs 
about 6ft. to the ohm. R. in the above, means 
“resistance in ohms for each 1,000ft.” For 
formule for calculating resistances see Sprague's 
“ Hlectricity."—S. BOTTONE. 


[61902.]/—Miniature Battery.—Would not a 
modified Leclanché suit, or a small oxide of copper ? 
— ELECTRICIAN. ` 


(61902 1 Minia tire Battery for Bell-work. 
—Provided your bell be wound with suitable fine 
wire so as to ring with little current, you will have 
no difficulty in ringing it off and on for a year 
with a well-made Leolanché cell of the dimensions 

ou name. I have had one cell about Gin. by 3in. 

y 3in. running for two years without any atten- 
tion except the addition of a little water. I need 
not say that the cell is carefully sealed with pitch, 
except at the little funnels which serve to intro- 
duce fluids into the cells.—S. BOTTONE. 


[61902.]—Miniature Battery.— Tor” should 
get one of Judson's corrugated carbon cells; a very 
good cell can be made from one of these. Get a 
square cell 5$in. by 25 in., put in a soft porous pot 
that will just clear the four sides, fill the corners 
with grain manganese peroxide, place the zinc rod 
in porous pot, and fill the whole cell with a nearly 
saturated solution of sal-ammoniac. This will cost 
‘about 3s. altogether, and will give about as good 
results as any battery I can recommend.—H. 
AUSTIN. 


{61908,]—Ink for Stylographic Pen.—Make 
a saturated solution in water of aniline black. It 
costs 1s. 6d: per oz., and an ounce will last for 
years. I use it for ordinary pens. If it does not 
flow readily, add a drop or two of spirits of wine.— 


[61912.]—Felspay.—This substance is a double 
silicate of aluminium and potassium, having the 
formula K,0A1,0,6Si0,, According to Cooke's 
“ Theory of Normal Aci 8, it may be considered 
as a salt of the eighth anhydride of hexasilicic 
acid. In fusion with sodium carbonate, it is de- 
composed with formation of sodium silicate, and, 

ossibly, aluminium silicate—-WM. JOHN GREY, 

C. S., Newcastle-upon-Tyne. 


[61912.]—Felspar.—To “S, R. C.“ Felspar is 
a rather complicated compound, and a good deal 
would depend on the amount of sodio carbonate 
added. Supposing a just sufficient quantity added, 
I beg to suggest the following. The felspar 
(dipotassio aluminio hexa-silicate) would be con- 
verted into sodic silicate, potassic silicate, sodio 
aluminate, and the carbonio acid of the sodic car- 
bonate would be set free, or the reaction might be 
somewhat as follows :— 


Si,0,Ko,Al,ovl + 12CONao, 
"  (Felspar) 

+ Al,O,Ko, + 

(Potassic aluminate) 


This latter is probably not far wrong.—ELECTRI- 
CIAN. 


[61918.]—Lemon Soles.—All flat fish develop 
-a colour on their superior surface to imitate the 
colour of the sea bottom upon which they lie. 
Lemon soles are lighter in tint than the ordinary 
sole, because they select a paler-tinted sand upon 


6SiNao, 
(Soluble glass) 
1200. 
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which to repose. I do. not know if there is any 
8 difference between them; I believe not.— 
M. 


[619 18.JI—Lemon Soles.— The lemon sole, as 
figured in Couch's Fishes of the British Islands,” 
is much lighter in colour than the common sole. 
Their markings are different, and the upper eye is 
much in advance of the other, whereas in the 
common sole the eyes are level, Brixham fisher- 
men say that they have caught lately in their 
trawls, south-west of the Eddystone, a good many 
lemon soles, or Mary soles, as they also call them. 
Their market value is, as “ Sceptic ” says, far below 
that of the common sole. Itis possible that they 
are sometimes confounded with another species, 
the thickback, or variegated sole.— W. M. B. 


[61919.]—Cleaning Indian Brass Salvers.— 
Take a lemon, cut it into slices about an inch thick, 
rub the brass all over with one of the slices; then 
take an old toothbrush, and brush the lemon juice 
well into all the interstices, put it under a tap and 
rinse it well, dry with a clean linen cloth, and polish 
up with a clean washleather; if necessary, repeat 
the operation. I have two small Benares’ewers, 
they look like real gold.— W. A. S. 


[61919.]—Cleaning Indian Brass Salvers.— 
These will certainly tarnish if not polished and 
immediately lacquered. Some of the high-class 
work I had gilt is beautiful after eight years’ ex- 
posure to the air and coal smoke. The more 
common specimens are easily renovated by immer- 
sion in boiling water, then scrubbed with a hard 
brush, and rinsed in cold water; afterwards a 
lemon is cut in pieces, and well rubbed into the 
engraved parts, the juice and pieces of lemon are 
spread over the salver, and left for some hours. 

oiling water is again poured on to cleanse them; 
they are dried before the fire. Finally, they are 
panes with any powder or paste used for house- 

old brass. Lacquering is a very cheap process, 
and the brass finishers will do it for you. The 
above mode of cleaning dirty brass is practised by 
the Indian workmen who make the goods.— Eos. 


(61920.]—Screw-Cutting.—Although not ad- 
dressed to me, “One Deeply Interested” will 
probably have noticed Niblett’s apparatus illus- 
trated in same No. in which his query appears. My 
object in writing is to tell him that Holtzapffel 
describes one somewhat similar as regards tool and 
bar; but instead of the swash plate the mandrel 
carries a few guide screws on it. The bar being 
fitted with a suitable comb to fit the required guide 
screw, the tool is used as in Niblett's; but at end 
of stroke is drawn clear of guide screw, moved 
end ways for a fresh start by hand, and then pushed 
forward for outting.— T. C., Bristol. 


(61921.] — Soldering Lamp.—A very good 
soldering lamp is one of the following desorip- 
tion :—In a case similar to an ordinary small bull's- 
eye lantern (with the lens and front removed), a 
spirit lamp is placed at the bottom, over which is 
fixed a round or cylindrical copper vessel, the only 
outlet from which is a small copper tube, bent in 
such a way as to form a blowpipe. The action is 
this: the spirit lamp heats the air inside the 
copper vessel, which expands and blows out of the 
tube against the flame, thus blowing it out on to 
the joint. This forms a very light and handy 
ere the most suitable Ve is ordinary methyl- 
ated spirits of wine.—W. H. H. 


{61922.] — Cement. — Plaster of Paris is 
generally used. Perhaps stucco (i. e., putty made 
with plaster of Paris in place of whiting) might 
answer.—HLEOTRICOIAN. 


[61925.]—Sorew Taps.— Friend Shakespear, I 
am also very unbelieving. They are certainly 
stronger, if that is a recommendation; but then 
you require stronger muscles to use them, and then 

erhaps burst the job in hand. They-are better 
or under g in.ä— T. C., Bristol. 


61929. Double Star near Castor.—If Mr. 
Holmes will locate his star with more precision, I 
may be able to help him. There are so many small 
stars in the neighbourhood, and I have not time to 
search. I looked but could not see a 4’ star, Can 
he give R.A. and Dec.? Castor is 7h. 27m., and 
32 9. Ora sketch might suffice,—SM. 


5 Valve.—An expansion 
valve to a compound acts the same as in a simple 
engine —viz., cuts off the steam in the cylinder to 
which it is fitted. Set the main valves in the ordi- 
nary way, and as to cut-off, yon can bar the engine 
round to the point at whic 
and shift ecnentric of cut-off valve to suit this 
position. Now bar round until in corresponding 
position in the other stroke, and see if eccentric 
cuts off the same; if not, alteration is required in 
screws of cut-off spindle. Repeat until correct.— 
T. C., Bristol. 


[61983.]-— Logarithms. — Chambers's Mathe- 
matical Tables, price 3s. 6d., are the best for 
logarithms of seven figures.—SM, 

[61933.]—-—Logarithms.—The best cheap set of 
tables, suitable for all ordinary purposes, is that 


‘whether it stands water well or not. Steep gluein 


ou desire to cut off, 


ublished at 3s. 6d., by the Messrs, Chambers, of | 
dinburgh.—S. FORD. 


[61933.] — Logarithms, — For multiplication, 
find the log. of the Nos., and prefix the proper 
index and add, Find natural No. of log. so found, 
For division, subtract instead of adding. Of 
course the book of tables gives an explanation of 
how to use them, and as to prefixing the proper 
index.—T. C., Bristol. | 


| 61933.]—Logarithms.—I think the book tha `- 
you want is Bottomley’s Mathematical Tables” 
(price, I think, 1s.). It is a very useful little book ;; 
to have, especially if you have much calculation 
to do, as it is arranged in a very simple and on. 
venient manner; all the logarithms, from-1 to 
10,000, are seen at a glance, and on the next two 
pages are the corresponding antilogarithms. This 
is preceded by a very clear explanation of their 
manipulation, which is very simple. I can tho 
roughly recommend this little book to those who 
have many calculations to work out, and are con 7 
tent with four places of decimals. I have used it “= 
myself for several years now with great satisfac * 
tion.— W. E. H. . | 


[61938.]—Book of Logarithms.—Buy or bo- 
row Chambers's Mathematical Tables”; this * 
will give you all you require.—OHM. z 

| 61934.]—Modelling.—The following wil, I `‘ 
think, suit C. North; but I cannot positively 377 


water and then dissolve it; melted rosin and 
linseed oil are then poured into it; the whole i: 
then incorporated with pounded whiting till of the =. 
consistency of putty. It can then be easily -” 
moulded, and sets hard in a few hours.—A. R. 


[61935.]—Valves of Air-pump.—Leather is 
generally used, stiffened by metal plates.—ELAG,.. :. 


[61940.]—Rear-driving Safety Bicycles— 
In my opinion there are very few disadvantages , 
over the ordinary bicycle. The chief disadvantage 


is, perhaps, the little extra friction, incurred bythe `= 
use of the chain, instead of direct action. Toone . 
accustomed to the ordinary, the steering of the ` 
safety at first isa peculiarity, but is easily mastered = 
with a little practice. I have not yet heard ofa „ 
“self-steering ” cycle. If you mean an “ automatis” 5 
steerer, that is, one which will run in a straight 21 
line without the. rider steering, I should not „ 
recommend that arrangement on a rear-driving v 
safety. The loosè steering is just the right thing ed 
for it, as it is not beneficial to the rider's comfort 1 
to let the machine go without steering. I have had p 
some practice in this respect, and find it is not ex- | 
pedient to ride much without steering. The saddle 
is placed so that the maximum of power may be ` 


obtained for driving, that is, right over the pedal. 
The rider's whole weight and strength, conse- 
uently, are both gained, and more power sec 
than on the ordinary, riding up-hill, this will 
very soon be discovered, and an ascent is more ; 
easily ridden on account of the driving and ste 15 
wheels being separate. On account of the 8 x 
wheels, a chain allows the machine to be “geared y 


2 


up” or down, if “Quis Est” understands he y, 
terms, and were the pedals and cranks directacting, .. 
the machine would not be what it is, neither as ` 
regards speed, nor safety, nor comfort. The“ true ., 
tangent wheel” is certainly the best driving wheel ~, 
for any kind of cycle. Much of the strain essen . ., 
to “direct-spoked" wheels is saved the spokes of y 


the tangent wheel. There is, of course, less friction — 
on chainless machines, but the extra friction ofa y 
chain is not a great matter. With regard to a r 
I may say about four years ago, when I purchas 
a machine—not my first one by any means—I r ‘i 
recommended to have one of Lamplugh an 
Brown's long-distance suspension sad a ia i 
I have used, and am now using on a safety. F 
have ridden on it over 9,000 miles, on all kinds au 
conditions of roads, and have not felt the alight t 
inconvenignoe from its use. I might also say n. 
my wife uses, always, a saddle similar in roa 
struction, either on her single tricycle or ¥ 
accompanied on the tandem, and she can confidently 
recommend its use after a three years’ experience: , 
SARDONYX. 5 


ö 161948. — Steam.— Novice” has either mis 3 
quoted, or his textbook must be very unretla 
His first formula should stand SX? = twice the 


thickness. This will make both formulm give te 
same results.— J. Q. D. à 


[61943.]—Steam.—The following is Mr. Wi- 
son's formula taken from “Templeton :— 
T= PxD 


C 8 
where C = stress = 4,888 for single riveting 
= 5,488 for double „ 


= „/, . 


75 — 
1 


B af (ae ek ee ee See 


W. 
iron 


° or 
Substituting values of C we get 692 eer i 
take C = 56,000, as in your oase, we 8° 
ELAG. 
late for s 


61948, ]—Steam.—The thickness of p 
boller 670 Ain. diameter, to work at 40 Ib. pres sure, 


fle 
7. 


F, 


af 


to exist. If single riveted, 3 bare woul 
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is 804in. You may depend upon the following 


t: Se 
role being correct: T = 10000 Where T 


-= thickness; D = diameter in inches; P = pres- 


sure in pounds per square inch.—J. F. W. 


(61943, ]—Steam.—Never mind about the books, 
but take the question as it stands in the examina- 
tion paper. The whole pressure on a ring of the 
boiler lin. wide tending to burst it is 76 x 40 
= 3,040lb., and if yon require not to strain the 
metal beyond 6, O000lb. the thickness contained in 
the two sides must equal 1085 or, say, 3 in full. 
Half of this will be in each side, so the plate 
would require to be f,in. thick. This neglects all 
consideration as to jomts, which are supposed not 


have to 
be used, and I should say so.—T. C., Bristol. 


{61944.]|—Piston for Gas Engine.—I fear 
your packing rings, if of harder metal than your 

linder, which you say is brass, would cut it 
about very much. That is the only objection I see 
to them.—ELECTRICIAN. 


[61946.] — Niaudet’s Battery.— To MR. 
BOTTONE OR MR. CoNRY.—The strength of 
the salt solution should be: Water, 402. 


| by 
weight; salt, 10z., by weight. The usual form 


ven to the zino is that of a plate, but a rod would 
o just as well. Yes; the carbon is a plate in a 
porous cell, stuffed in with coarse fragments of 
carbon and chloride of lime. The battery will 
run for bell-work — say, six months—withont 
attention; but there is much smell at the begin- 
ning, and the chlorine given off attacks metals, &o. 
BM. F. at start, 1°65; after some months, 1'5. R. 
for the ordinary size, 6in. by 3in. by 3in., about 8 
ohms.—S, BOTTONE. 


61946. —Niaudet's Battery.—This cell is 
constructed as follows :—Make a zinc cylinder, and 
leave a narrow strip on for connection; put a retort- 
carbon plate in a porous cell, and fill in with 
broken pieces of carbon. Place an indiarubber 
ring nearly at the top, and one near the bottom of 
porous cell; make the zino cylinder to fit tight on 
these, so that it will keep it from falling to the 
bottom of outer cell. Fill the porous cell with a 
saturated solution of chloride of lime, made by 
scalding ordinary bleaching powder, and then seal 
up with a paraffined cork; place these in a glass 
cell, which fill with a saturated solution of common 
salt, Seal this up also; but make a small hole for 
the escape of any gases that may be generated. 
The E.M.F. of this battery is 1°6 volt, and it will 
ring a bell a long time under ordinary circum- 
stances, But why not use a Leclanché, which will 

5 far more satisfaction in the end ?—H. 

IN. 


USEFUL AND SCIENTIFIC NOT Es. 


An Electric. Light Installation.— The 
Edison Electric Illuminating Company, Lawrence, 
Mass, runs a plant of a capacity of 5, 400 l 00. p. lamps 
including 1,000 municipal lamps, The power plant 
includes two 120H.P., two 80H.P., and one 35 H. P, 
engines ; 65 miles of wire are used in the street 
circuits, The underground system embraces over. 
six miles of tubes, aggregating 18 miles of single 
conductor. Current is alse supplied for 28 electric 
motors; ranging from 3H. P. to 6H.P., and running 
prin resses, elevators, lathes, Co., in various 
pre e city. There are the following isolated 

ghting plants in Lawrence: Pemberton mills, 650 
lamps; Arlington mills, 425 lamps; Russell paper 
mills, 200 lamps; Naumkeag mills, 550 lamps; 
Upton's Glue Works, 150 lamps. 


Mk. BURCHARD, American Consul in Honduras, 
pi i that the pita plant, which has never been 
cultivated, grows spontaneously and in apparently 
inexhaustible quantities by the. margin of every 
river and lagoon, and, indeed, anywhere below the 
altitude of 2,000 ft. It can be had for the cost of 
cutting, The fibre is susceptible of a thousand 
wes. The people of Honduras convert it into 
thread for sewing boots and-shoes, and into nets 

-lines, and cordage. The finest hammocks and 
most costly are also made of it. The small quan- 
tities which have been sent to the market have 

n manufactured into handkerchiefs, laces, 
ribbons, false hair, and wigs. The difficulty is to 
decorticate the plant without rotting or otherwise 
injuring the fibre. 

Castings, Filling for.— An alloy named 
Mock Iron is used for filling blow-holes in castings. 
It is made of one part of bismuth, two parts of 
antimony, and nine parts of lead. It is claimed 
that this alloy will expand in cooling. A hole 
filled with melted alloy will not show any cracks, 
and the plug will be tight. 

Goal in New ‘South Wales.—A diamond 

boring for ‘coal on the Holt-Sutherland 
Per, fifteen miles from Sydney, struck a seam at 
227ft, This, in connection with other bores, 
wae the continuity of the main coal seam from 


Wollongong t : 
in sub 8 — 0 e right under Sydney and 


- 


9 
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I would like to know, before investing in the appa- 
ratus, if any kind reader knows anything about this 
process, or is it genuine, and if it is easily learned, as 
if it would be easy to learn, it would suit my purpose 
just as well as the apparatus referred to in my former 
query. Replies to both queries will obliga.— D. J. 


UNANSWERED QUERIES. 


The numbers and tities of quertes which remain unan- 
swered for five weeks are inserted in this list, and if stin 
unanswered are repeated four weeks afterwards. We trust 


our readers will look over the list, and send what information 
they can for the benefit of their fellow contributore. 


Since our last Sm.“ has replied to 61530, 61570 ; * Kast 
Anglian,” 61543. 


61337. Brazing Copper Water Tuyeres, p. 420. 
61343. Milling Machine, 420. . 

61344. Lathe Matters, 420. 

61359. Engine Brasses, 420. 

61861. Orthographic Lens by Ross, 420. 
61364. Driving Lathe, 420, 

61369. Gedge's Railway Coupling, 420. 

61371. Tempering and Doctoring Steel, 420. 


61578. Walnut Plank, p. 508. 

61580. Helical Spring, 508. j 
61582. Chloride of Mercury for Battery, 508. 
61584. Stamping, 508. 

61591. Lifeboats, 508. 

61596. Goniostat, 509. 

61602. Pile Driving, 509. 

61605. Jerusalem, 509. 8 
61611. Improving Olay for Pottery, 509. 
61618. Variable Pitch Propeller, 509. 

61621. Dividing a Circle, 509. 

61625. Chemical—Ozonic Ether, 509. 
61628. Lard Oil, 509. 

61629, To Analysts, 509. 

61631. Whiskey Distilling, 509. 

61636. Feed Wick for Paraffin Lamp, 509. 


QUERIES. 


[61947.)—Electrical Query.—In static or frictional 
electricity we find two kinds of electricity, plus and minus, 
either of which can be collected and stored (though not 
produced) irrespective of the other. True, 
nothing with it when stored but let it go. In current 
electricity, on the other hand, we seem to be concerned 
with electricity of one kind only. A current flows 
in a certain direction, whether from battery or dynamo, 
and the signs plus and minus are now used to indicate 
direction only—for instance, plus would be marked 
at the terminal of a lamp by which the current enters, 
and minus at that by which it leaves the lamp. We are 
told it is impossible to produce one kind of electricity 
without the other. Which kind is produced in a battery, 
and what becomes of the other ?—AJAX. 


[61948.])—Induction Ooil.—I have an induction coil, 
and will be glad if one of your friends will render me a 


little information upon one which, when the battery con · 


nections are fixed, will not act. The battery is composed 
of zinc and carbon plates, I tried àlb. of bichromate of 
potash, and put three-quarters of a pint of boiling water 
in a glass cell, to which, when oold, I added dlb. of sul- 
phuric acid, and placed the two plates in. I then had the 
spark at the contact breaker, bat no shock or anything 
else. If my adviser thinks fit I should change the battery 
for different plates, &c., I will instantly do s0. Also, if he 
will give me the right recipe for chemicals enough for 
one battery I will be much obliged.—IdNORAM Us. 


[61949.]—Boiler Gauge Glass.—Can any of“ ours” 
explain the following phenomena? Most observant prac- 
tical engineers know that a water gauge glass in work has 
a tendency to become dirty; and they also know that if 
any attempt be made to clean the glass with an iron wire 
probe and waste, fracture usually takes place soon after ; 
but experience has shown that fracture does not take 
place woen a piece of cane or other wooden material has 
been used as the probe. I have heard it said the fracture 
is because the glass has been scratched by the iron wire ; 
but I know it will happen when the glass has not been 
scratched. Again, what is the cause of the corrosion and 
wasting away of these tubes? I recently took one out of a 
boiler that had been in some three months, and I found it 
completely guttered inside longitudinally, and the ends 
where the indiarubber packing rings had encased it were 
reduced to the thickness of tissue paper, so that the 
greatest care had to be taken to prevent the glass falling 
to shreds. I may say that the boiler is a marine one, and 
the practice has been to fill with fresh water, and not let 
them exceed a maximum density of 3-32. I have heard it 
stated that if an iron wire be passed two or three times 
freely through a thick barometer tube, and the tube be 


then laid aside, fracture nearly always takes place within 


an hour or so. I have heard the following explanation 
offered for this, but it does not seem satisfactory to me: 
In cooling, the outside obtains prior strength to resist 
compression, and compels the portions yet soft to shrink 
to its own standard of dimensions; therefore, in the sub- 
sequent mutual contractions, while cooling down, con- 
strain them to contract among the particies in a more 
rapid rate than itself. Oonsequently the outside is in a 


. state of compression, and the inside ina state of extension, 


the one reciprocally inducing the other. This antagonism 
sometimes 80 closely approaches the limit of strength of 
the material, that the slightest shock or injury to the 
inside of tube is sufficient to cause fracture. However 
true this explanation may be as regards barometer tubes, 
it will not hold water as regards gauge glass tubes, for 
they are subjected to shocks in their daily work infinitely 
greater than the passage of iron wire freely through them 
could effect. As to the corrosion, is there anything in the 
decomposition of the rubber packing rings to account for 
it. Pure rubber is, I believe, carbon 87'2 and hydrogen 
12°8 in 100 parts; but vulcanized rubber will at least oon- 
tain sulphur in addition, and possibly other sophistications. 
—GIL BLAS. ‘ 


(61950.}—Photo. Enlargement in Orayon.— 
Since my query (No. 61663, p. 531), and which is still un- 
answered, appeared in the B. M., I have seen a circular 
with afriend of mine from a gentleman in Southampton 
who offers an apparatus and outfit at 10s. 6d. for enlarging 
any photo. to life-size in crayon, and he further guaran- 
tees to pay 2s. for each picture finished for him; but as 
there are so many impositions practised nowadays, 


you can do 


should also be glai of advice as to reading 


KEEGAN. 


[61951,]—Legal.—Will one who knows kindly answer 
me the following question? I am a dental agsistant 
(operating and mechanical), but was unable to get regis- 


tered because I did not begin learning dentistry antil a 


few weeks after the passing of Act, which is very hard, as 
I have served my time with a good man, and am morally 
more qualified than many on the register. I am ina 
good berth, but have a deal of spare time, and want to do 
a little on my own account, and if I have a few cards 
with my name, and put ‘‘dental mechanician,” will it be 
infringing the Act? I only want the oards for a few 
friends, &c. Of course, I am able to do both mechanical 
and surgical dentistry, and am not an amateur. If some- 
body who knows will, kindly answer the above they will 
be doing a good turn. Or perhaps I could put something 
else onthe card. Will someone suggest 2—DENS, Peck- 
ham, S.W. 


(61952.)—-Hot-air Engines.—As the subject of hot- 
air engines has been discussed very much of late years, I 
should like to ask if any of our readers oan give any par- 
ticulara as to the success or failure of an experiment with 
hot-air engines on a large scale, which was tried some years 
ago. I quote the following extracts froman old magazine 
(1853), which I came across lately, and which had copied 


.| them from the New York Literary World: On Tuesday, 


the 11th day of January, in the year 1853, the caloric ship 
Ericsson made its first public essay. The Ericsson got 
under way from her anchorage off the Battery at half- 
past nine o'clock, and, proceeding out of the harbour 
through the Narrows into the lower bay to a distance of 
about 12 miles, returned at half-past twelve, having 
accomplished the trip without a stoppage or hindrance 
or any untoward result. The invited guests on board 
were principally members of the press of New Tork. 
The single fireman and the single engineer on duty had 
nothing to do but to answer questions. . The caloric 
ship is over two thousand tons, has an engine of six 
hundred horse-power, a speed of cight or nine knots, and 
consumes only six tons of coalin twenty-four hours, and 
will pay.” I will not trespass on your space by quoting 
more, but should like to ask what became of the vessel, 
and how the experiment succeeded ?—E. W. O. 


[61953.] — Loco. Engines—Narrow Gauge. 
Oan any reader give a description of the locomotives of 
the North Wales Narrow-gauge Railway? Also the weight 
and coal consumption per train mile, and what speed can 
be obtained from them ?—G. D. H. 


[61954.)—Lamp and Belldws for Glass Blow- 
ing.—Will any reader be so kind as to give me sketches 
and dimensions of an oil lamp (not gas) ard bellows, suit- 
able for glass blowing, or blowpipe suitable for using with 
an oil lamp ?—A Two YEARS’ SUBSCRIBER. ` 


[61955.)—Soience and Art Egxams.—I wish to 
compete at these exams. next year, Will some reader who 
has passed kindly advise what books I should use for the 
Elementary Theoretical Mechanics and SBlementary 
Applled Mechanics? There ara three books in the market 
by Goodeve, I see—‘ Manual of Mechanics.“ “ Principles 
of Mechanics,” and “ Elements of Mechanism.“ Do these 
all treat of the same subject, only at different stages ? 
Are any of them suitable for either of above exams.? I 

. up for the 
Elementary Machine Construction Exam.—EL. 


[61956.] — Physical. — I read the other day of 
* Guthrie's conducting cones.” Can any reader inform me 
where I can find a description, or will they give one, 
as I can find no mention of the apparatus in textbooks ? 
—HL. g 


[61957.]— Engine Query.—Diagram annexed of high- 
pressure cylinder of compound engine; cylinder, 12in. 
diam. Will be pleased to hear how I can improve it. 


What part of valve should be altered, or how to alter 10 
from eccentric P—ENGINEMAN S. ae 


161958.) — Photographic, — Will some subscriber 
kindly inform me how to put gold paint on to the back of 
glass to show up crystoleum photo. painting? Also how 
to apply gold leaf to same purpose; also silver paint ? 
What is the best size for sticking photos.on to glass? At 
present I use starch. What is the beat way of making 
photo. transparent before avplying paint? In rubbing 
down, I experience some little dificulty through breaking 
the paper. Also, I should be glad to know how the 
photos. are coloured by the chemical process.—J, T. 


[61959.]-—Olearing and Cultivation of Forest 
Land.—A missionary abroad has written to his friends 
for books giving information as to the foregoing. Would 
one of “ours” kindly give the titles and publishers of 
books treating on the above, and thus enable querist to 
send him one 7— BOM EO. 


(61960.]—Boiled Oils. — Will someone oblige with 
recipes and instructions for making good quick-drying 
boiled linseed oils, the same as used for varnish making? 
I should also be glad to know whether there are any books 
published on it, and who by.—PITOH BOILER. 


161961.]J— Blue Brick.—Will any reader be kind 
enough to tell me what kind of material to obtain and how 
to mix to repaint a hard red Leicester shear briok to 
imitate a blue band across the front of a house, as the 
builder did this instead of laying a course of blue bricks © 
when the house was built, 12 months back, and the blue 
colour is now turned to a very (nasty-looking) light 
appearance, and I should like to repaint it ? Woo - 
OROFT, _ . : 


68 


161962. —Windmill for Pumping. — Forming the 
boundary of one side of our cricket-gTound is a small 
brook, banked in by a bank about 4ft. high. I wish to 
erect a small windmill to pump up the water to fill a tank 
placed on the bank (about 6ft. above level of water), so as 
to always bave conveniently at hand a supply of water to 
water the cricket pitch. The apparatus must be portable 
(it could be fixed upright by four wire stays to stakes in 
banks of stream). It must work in a fairly light breeze 
and cischarge two to four gallons a minute. I shall be 
much obliged to any reader of the “E. M.“ who can give 
me a few hints as to carrying out this. Also size of flaps, 
and angle to the wind, diam. of suction pipe, throw of 
plunger, and hints as to material and construction.— 
MECHANICAL POWER. 


[61963.)—Cable.— Will any subscriber give full par- 
ticulars and formula for ascertaining strength wire cable 
ought to be to do the following work? Cable to be 
stretched about 1,600yds,. without middle supports; size, 
Ain. dia. ; load carried, 10cwt.; hauling rope to draw load 
along cable from one point to the other (extremities), ĝin. 
dia. What should the actual breaking strain of the cable 
be, and what security would such strain give? What would 
be the actual strain on the cable stretched the above 
distance without any load on except its own weight? 
How does the 10cwt. load act on the strain of cable? I 
assume when near the end the strain on opposite end is 
1 It is impossible to have middle supports. 

EMO. 


161984. Battery, Coil, and Dynamo. — What is 
oe a in the character of tue spark of the three 
above 
dynamo, zin. spark coil, and three quart bichromate 
batteries, two carbons and one zinc, immersed surface of 
zinc 4 by 24 by . and twice that of carbon? (3) After 
the mixture in a bichromate battery bas got weak by 
standing, and crystals have formed at the bottom of cell, 
should ic be thrown away, or other chemicals added to 
bring it back to its proper strength, and how should the 
crystals be removed from bottom of cells? (4) Would it 
improve a coil if soft iron wire were placed between the 
layers of the secondary-say two or three layers of secondary 
wire, then a layer of iron wire in lengths. (5) The 


10 — 
! 


sketch is an illustration of three circuits; a and b are two 
battery circuits, and e isa complete circuit of its own. 
What would be the result in the c when a and b are sud- 
denly—I mean at the same time, one is made and the other 
18 8 as one causes an inverse and the other a direct? 
— B OUR. 


[61965.]—Boiler.—To “T. 0., BRISTOL.” Will you 
kindly help me with the following? I am thinking of 
making a boiler for portable engine (Iike one described on 
page 154, Vol. XLI. of “Ours”) of the following dimen- 
sions : Shell, 15in. long (including smoke-box), diam. 7in.; 
fire tube, 4in. diam., with four croes water tubes, fin. bore ; 
fire bars, 4in. long. Would this give draught enough for 
charcoal fire to work at, say, 20lb. pressure? Would there 
be steam space enough? Also, would 1-16in. copper be 
thick enough, and which is the best way for testing same? 

+ —R. A. L., Devon. 


161968.J— Balancing Fast- Running Pulleys.— 
Will any correspondent inform me as to the best method 
S balancing very fast-running pulleys and fans? — 

OLTON. . 


[619687.]-—Pressure Gauge.—To “T. C., BRISTOL.” 
—Will you kindly oblige with sketch and dimensions of 
small pressure gauge to indicate up to 30lb., and a way of 
testing it ?—R. A. L., Devon. 


[61968.] — Woodward's Spongy Lead. — Will 
someone kindly tell me how this lead is prepared for use 
in storage batteries, as mentioned in Messrs. shippey 
Bros.’ reply to query 61748? I-should be glad to know 
how I can make such cells.—W. E. H. 


(61969. ]—40-Candle-Power Dynamos.—To MR. 
BOTTONE.—I am making a dynamo, Mather and Hopkin- 
son type, with pole-pleces on top and bottom of F.M.’s. 
The size of the two F.M. cores is 1fin. dia. by Sin. long; 
armature, 3gin. dia. by 2in. with 12 cogs. Will you please 
staté the quantity and gauge of wire for the F. M. s and 
armature for a shunt-wound machine to light four 100. p. 
lamps, or eight 50. p. in parallel? Also the speed to drive 


(61970.);—Oasting Zinc. Would some of our kind 
readers inform me how I should treat zinc when casting 
small articles, so that they shall not be so orystallised aud 
consequently 8o brittle 7—AVARD. 


pun pramme Dynamo.—To MR. BOTTONE. 
I am making a small Gramme dynamo. The armature 
is wound with 11b. of No. 22 wire in 18 sections. The two 
cores of field magnets are each 54in. long, 13in. wide, and 
gin. thick, of wrought iron. hat quantity and size of 
wire should fields be wound with for shunt and series 
respectively, and which would probably give best results ? 
—JOHN O’GAUNT. 


[61972.]—Safes.—I am thinking of making a safe, fire 
and thief proof, and a few practical hints would be of great 
service to me, especially regarding the following points : 
How is it made burglar proof? The door may be strong 
enough ; but what is to hinder anyone so {nclined to enter 
by the side, either by springing the rivets and taking off 
the whole side, or cutting a hole in it, somewhat after the 
way meat tins are opened? Is there any unpickable lock? 
What is the best fireproof material, and in what propor- 
tions? What gauge of iron would be suitable for a safe, 
say, sft. high? What part is put together last, and how? 


2) What are the volts and ampères of a 50. p. 


It seems to me that the door frame must be the last part 
put on, and that the rivets go through inner lining, door 
frame and outer lining. Is that so 7—PLUMBER. 


[61973.J— Gaseous ‘Silicon. — I want to obtain 
gaseous silicon. What apparatus and what temperature is 
necessary 7—CHEMICAL ENQUIRER. 


(61974.}—Aluminium.—Will any reader tell me if 
I can produce aluminium in small quantities, say 40z. ata 
time? If it can be done, I should like directions how to 
proceed—i.e., kind of furnace required, £c. Clay would 
be the substance I should extract it from. Full directions 
required.—J. G. BARTEL. 


(61975.]—Singing Flames.—I should like to experi- 
ment with singing fumes, but cannot do so as gas is not 
used at my home. Can a gas-bag filled with coal-gas be 
used ? Can all the air be got ont before putting in gas, so 
as not to cause an explosion ? What weights on bag are 
required? If there is any other method of producing 
singing flames I should like to know of it.—J. G. BARTEL. 


(61976.]—Galton’s Whistle.—Can any reader give 
me a description of the construction of this whistle ? It 
is used in acoustical experiments.—J. G. BARTEL. 


(61977.]—To Mr. Wimshurst.—I have nearly 
finished a 9in. plate machine, modelled after the one illus- 
trated and described in Oct., 1885. I find I cannot get the 
Leyden jars so small as would do with it. Would you 
advise as to a substitute, and if glass tubes would do, 
what size and kind ? The woodwork is all done to suit four 
jars of 1}in. diam. ?—SCHOOLBOY. 


(61978.}—Perambulator Wheels.—I have had an 
order for a quantity of small wheels. 14in. and 20in., for 
perambulators, the rim to be about f. round iron spokes, 
nave or boss of ash. I would like some of ours to tell 
me how to fasten the spokes on rim to get it true. Also 
the best way of bushing the nave, I havea 6in. lathe.— 
A COUNTRY WHEELWHIGHT. 


(61979.]—Seibert's No. 7 Water Immersion.— 
TO MR. NELSON.—Will you please to say what is a fair 
test for the above lens, both for penctration and definition ? 
—A. B. 


(61980.]—T wo Puzzles.—30 oranges at three for a 
penny cost 10d.: 30 at two a penny cost ls. 3d. ; that is five 
for 2d. Now 60 at five for 2d. cost 23. Can you tell me 
where the penny comes from in the first 60 ? The next is 
how to get a band to go through every room in the house 
ani not through one room twice?—A SUBSCRIBER's 

IFE. 


[61981.]—Pocket Accumulator. — Would anyone 
who knows kindly tell me if it would be any advantage 
(or the contrary) to completely cover the surface of accu- 
mulator plates with red lead as well as filling the holes ? 
I am afraid I don't understand the use of the red lead, or 
I should not need to ask.—HARRY FRIVOLI. 


161982.J—Gas-Engine Bag.—What ought to be the 
size of the indiarubber gas-bag of a H. P. gas-engine? By 
what rule should the size be regulated ?— SEXTON. 


(61983.]—Transmitter.—Would some reader kindly 
heip one who is at a standstill by informing him if it is 
necessary that the spring which lies between the metal 
diaphraghm and the smooth surface of carbon (as used in 
Blake’s transmitters) must have the two contact points 
made of platinnm, and, if so, what would be the best 
means to put them on, or if the platinum could be done 
without, what would be the best substitute for it ?— 
STAND STILL. 


161984.—2 H. P. Gas-Engine.— Will someone assist 
me in making a 2-horse non- patent gas-engine (a principle 
will suffice) r—H. W. 


161985. Latitude. - Would someone kindly explain 
the Tables I., IL, and III. on pages 64 and 65 in Whitaker's 
Almanack, for this year, and give an example worked out 
(showing the working) as to how they are applied 7— Eos. 


(61986.}—Thermopile.—I am desirous of construct- 
ing a thermopile that will give a current of 3 ampéres, 
with an E.M.F. of 15 volts. Will any reader describe such 
a one, with best material for elements 7—J. H. B. 


[61987.]— Bore-holes.— Will any correspondent please 
give a description of tue following: (1) Brandt's hydraulic 
borer, (2) apparatus for testing the perpendiculurity of 
bore-holes ?—MINER. 


[6 1988.J— Peroxide of Hydrogen.—This is now 
used for bleaching oil and fabrivs. Can anyone say how it 
is used in dealing with either of these ?—DANDIB DIN- 
‘MONT. e 


, (61989.]—Caloulating Speed of Launches.— 
Will somebody kindly give a rule for caloulating app. oxi- 
mately the power required to propcl a boat of given 
dimensions a given speed 7—HOSLKIN IMRA. 


` [61990.}—Turret Olock.—I have to protect a clook 
face from snow, which gives a great deal of trouble every 
winter. I thought of putting a convex glass face outside 
the hands, Willsome of our readers be kind enough to 
tell me the amount of convexity and thickness the glass 
should have? The present face is 30in. dis.—Essrx, 


(61991.)—Haur.—Sir David Brewster, writing on 
atmospheric polarisation, uses this word thus: Barometer 
80°14 with Eastern haur.” Can any reader tell me what it 
means? All sorts of dictionaries have been searched in 
vain—technical, provincial, and others, including Jame- 
son's Scotch.—G. H. . 


[61992.] —Mushet’s Steel. — Can Mushet's self - 
hardening steel be annealed for lathe use, like all other 
kinds 7— os. 


161993. Cotton Belting.— Would someone be good 
enough to inform me how to prepare cotton belting for 
driving a machine ? Have folded up the canvas and stitched 
it together in the same, manner as some belting I bougbt 
recently, but I do not know what preparation it ought to 
be soaked in or covered with in order to protect it.— 
MOGILLIGAN. s 


(61994..—Prof. Rowland's Water Battery.— 
How does the power of this battery vary with the number 
of the elements, and the size of them? What is the best 
solder to use? About what is the power of the size 
described (no electrical language) ?—Boy. 


161995.J—Casts.— What are the casts used in schools 


of art made of? What is the cost of the material about, 
and could I make blocks of the same kind of material, 
only a little stronger and harder ?7—Boy. 


(61996.]— Legal. Will some of your legal correspond- 
ents kindly answer these questions ? A market gardener 
holds two and a half acres of land as yearly tenant, with- 
out a written agreement. Does he come under the Agri- 
cultural Holdings Act, which requires 12 months’ notice 
to quit, or will six months’ notice do? Also, can he remove 
all trees, &c., large and small, which he has planted on 
this holding ?—TIRW&. 


[61997.}—Moulding.—Can any reader tell me what 
points a moulder has to consider, so as to determine in 
what position the mould should be cast? Are steam 
cylinders cast horizontal or. vertical? Also, what is the 
use of feeding a casting, and what are its advantages and 
disadvantages ?—A. R. 


161998. Reversions. — Will any contributor en- 
lighten me as to the present value of two reversions? (1) 
A freehold house, lease 88 years, rent £150, to revert to 
buyer after two lives—viz.,a male aged 56 years, a female 
aged 43 years. (2) Two freehold houses, with shops, 
annual value £85, but let for 18 years at a peppercorn.— 
JONQUIL. 


161999. Force Pump.—Will anyone inform me 
whether Í can force 20cb.tt. of air into a cylinder Hin 
high and 4in. diam. with a hand force-pump? II m, 
please give a sketch of band force-pump requisite for the 
purpose, and say how long it would take me to fill the 
cylinder ?— FORCE PUMP. 


(62000.]—Oleograph Pictures.—Can any reader 
tell me the proper way of mounting oleograph picturesen 
canvas? The great difficulty that I have experienced is 
that I can’t get rid of blisters rising on the picture abou 
an hour or more after it is pasted on to the canvas. 
BALFOUR. 


(62001.}—Hydraulic Machinery.—In a press the 
plunger is zin. dia. and the ram 94in. dia. The plunger is 
worked by a lever. The distance from the pump to th 
fulcrum is 3}in., and that from the fulcrum to the power 
P is 78in. Show that W = 2682 P, and prove it on the 
principle of work.—STUDENT. 


(62002.]— Centrifugal Pump.—Can such a pump be 
used to produce a vacuum in a vacuum pan, and, if n 
why not, and could one, by reversing the direction 
rotation, be made to draw water in through discharge 
orifice, and to discharge at the centre ? Farther, how are 
such pumps started, charged, cleared of air, &., and in 
what way does the presence of air affect them? Any 
information on these pumps and their general applica 
will be much appreciated by—SHINY BOOTS. 


[620(3.] — Irregularity of Watch. — I haves 
§-plate English lever, with compensating balance, of first 
class make, which, after going regularly for some tims, 
suddenly gains more than a minute a day. Will an 
correspondent say the reason and remedy? I think : 
have seen a reply to asimilar query in the “ B. M.“ before; 
but although I have taken and have all the vols. except 
the first five, I cannot find it.—CROYDON. 


[62004..—Comets’ Orbits.—In ‘Annuaire par ie 


Bureau des Longitudes” (for 1877, for instance), and in 
that part devoted to comets, they give what is called the 


new method of stating a comet's orbit. That is, for a 8 


retrograde comet they use the supplement of the inclim- 
tion, and also make— 


n * 283 * 


where 7; is the tabulated value. Would someone inform 
me who proposed this method, and when it first came into 
general use, and also the reason why en = 293 — should 


have been fixed upon as the tabulated value? Also, has 


a table ever been formed for. comet's elliptio motion 


similar to that for parabolic motion called “the table of 
109 days.” Pratt, in his “Mechanical Philosophy, 1836, 
p. 253, gives a, method of forming such a table by tabu- 


lating the value 7 found from the formula 
. — e 
n — 2 Z 4 
T ban. a V f4 - 3 008.23 V 6o08 iv} 


Can this formula be simplified by reducing it to logarithmic 
computation? Where to find such a table (if one has 
found) will greatly oblige.—COMET. 


[62005.]—Battery with Non-conducting Fie’ 


thing about the 


— tell i 
ments.—Can any one me any pa 


tery ? It consisted of iodine and phosphorus 
When, and by whom, was it devised ? 
action takes place ?—LONDINIENSIS. 


(62906.)—Daniell Battery.—What chemical 5 
takes place in this battery when water is used with 
zinc (equations)? - LON DINIENSIS, 


[62007..— Plaster Trusses.—I want to casha F 
ber of trusses in plaster. They will have to be run 
mould which divides in order to get all the members pet 
fect. What composition should the mould be made 
and how am I to proceed 7—0, R. 


[62008.]—Bright Parts of Machinery.—! hi" 
some machinery in hand now that req 1 ait- 
brightened, and some parts of the cast iron are full o 


holes. I have heard there is a composition used which 


used to fill these holes, so that when the iron 18 a this 
they cannot be seen. Gan anyone tell me any 1— 
composition, or kindly help me out of the difficalty 


(62009.)—Legal,—I live in the country Ina house of 
my own, and on one side of my garden I have a wall 9 8 
is gradually falling over towards land belonging i at 
neighbouring landowner, in consequence of a di 
being properly levelled, so as to allow the water to 
off as it used formerly to do, said ditch belonging 
neighbour and being on his land. Can I com ae 
neighbour to remedy this state of affairs, as 
remedied my wall will in all probability event 0 by the 
over through the foundations being undermines 9 and 
water in the ditch? My neighbour is a solicit, 
he and I are not upon friendly terms.— P. Q» 


[62010.]—The New Herz Telephone ud a new 
of your readers give me any information abor lowing 
Herz telephone, which I find referred to In the fo), 
paragraph in the Weekly Times and Echo — E 


any 
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. have deen made between Paris and Brussels, a distance of 
„ gver 200 miles, with a new telephone, invented by an 
~ american, Dr. Cornelius Herz. The entire apparatus is 

remarkably compact, and though scarcely bigger than an 
v ordinary electric push button, transmits the human voice 
* asefficiently as the best microphones in general use at 
* Every word of a oonversation which lasted over 
. an hour was rendered with remarkable distinctness, and 
: throaghont the experiment there was not a single hitch. 
a Tg appears that this tiny apparatus can be produced for 
= less half a crowa.”—TELEPHONER, 


21L.) — Earthquake Predictions. — Would 
“Eos” (“ H. M, 4th March), or A Fellow of the Royal 
Soclet) (“ F. M.,“ 11th March), kindly quote the words, 
and give the date, of Prof. Falb's (query Fabl) prediction 
of the Iste earthquake in the Riviera? Itis pleasant to 
have at least got hold of a real genuine prophet, and a 
' peleatific one to boot.—TRITON. 


: [69019.J—Horizontal Sundial.— Would any of 
Jour readers kindly inform me as to the most practical 
„method (not involving trigonometry) for a country 
n: amateur of making the above. square shape? Also mates 
~ mial and instruments used. A sketch would be valued.— 
‘z AQUA. 


(62013.)-Silica and Alumina.—Will some chemi- 
x cal friend kindly say how I could test a lump of ordinary 
» Clay to find ont the relative quantity of each in any given 
- lamp of clay; and also how to analyse lime, to find out 
z What it contains? Are there any simple works relating 
to the same 7—CONSTANT READER, 


_ [03014.)—Guttapercha.—Can guttapercha by any 
process be made to resist heat (i.e., not to melt when ex- 
„posod to heat), and still retain its other characters of 
kun ein pliability, &o.? If not, is there any substance 
= that can be so treated, that would have the above 
„qualities (excepting fndiarubber) ? It is necessary that it is 

capable of being liquefied in the first instance. The 

formula will be greatly esteemed by—ONE IN A FIX. 


12 i A 
E „ enz]! — Engine and Boiler Power. — To 
~ J. 0, Bristol."—Kindly favour with the following in- 
2 on, I have an engine, horizontal, and vertical 
, baler, gin. stroke, and 5in. bore. Boiler is 30in. from 
firebox, and 2lin. diameter, 10 tubes, Please say if the 
boiler is powerful enough for engine. When I. start it at 
‘2 701b. steam, and only work a small plani g machine, it 
t: runs back to 201b. in about 30 minutes, and as soon as I 
= apply the pump it stops altogether. Engine is 60ft. from 
3 baller —AMATERUR, 


ANSWERS TO CORRESPONDENTS, 


— — 


% AN communications should be addressed to 
of the ENGLISH MEOHANIO, 332, Strand, . C. 


the EDITOR 


HINTS TO CORRESPONDENTS. 


1, Write on one side of the paper only, and put drawinga 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers. 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries as for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
ma the names of correspondents are not given to in- 
quirers. 


% Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such a3 are indicated above, which are only of indi- 
vidual interest, and whioh, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &o., of letters to hand up 
to Wednesday evening, March 16, and unacknowledge 
elsewhere 


OTTWAY AND SON. — B. Wheeler.—Maj.-Gen. Cunning- 
bam. —A. J. P.—Norman Bros.—L. Walton.—A Fellow 
of the Royal Astronomical Society.—H. J. Hardy.— 
H. O.—Student»—Orthochromatic.—H. D.—John Currie. 
—Excelsior—J. W.—P. H. Kempthorne.—-R. Dobson,— 
G. H., Bristol—H. H.—Old Subscriber of 20 Years.— 
Gerard Smith—O. M. Gandibert.—One Interested in 
N P. Slade.—Eos.—Jason.—S. Bottone.— Dr. F. 
erby. 


F. S. W. (You should have stated in what point you 
failed to obtain satisfaction, as the method of making 
camera bellows has been frequently described. There 
are two illustrated methods in No. 894, p. 224.)—COUNTY 
DURHAM. (Any turner having a suitable lathe could 
make them ; but he would find a great difficulty in pro- 
curing wood properly seasoned. Itis better to buy a 


Y 
2 
E 
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r 
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,, (8016.)—Preserving Food in Tins, &c.— 
Although I know there a good deal of information in eck thine . r a ch 
iu Pee concerning various methods of preserving | large Leolanché battery will be required, and the con- 
om, 1 would ask those of your readers who fully under- | nections must be so arranged that the persons stand on 


sand the various processes to describe them in detail.] metal while attempting to touch the other metallic sur- 


i: Fot instance, how are mutton, salmon, lobster preserved face. Rather troublesome and ex i 

: f pensive to carry out 
n tins? How are fruit and vegetables preserved in | efficiently, and then it might lead to awkward results 
n tins with liquor? It seems to me that if it occasionally.) — PRIMUS. (Ohloralum is an impure 
. aya Americans to preserve greengages and send the aqueous solution of chloride’ of aluminium, which any 


|z Over here, our fruit-growers ought to be able to take ad- 
r vantage of so abundant a crop as they had last year of 
Hum and at least dry them into prunes. So with peas 

and beans, which are 555 green —the latter being 
„Allied “ haricots verts l'Anglais,” and largely imported 
" tom France. Why not preserve them here ?—T. J. M, 


+ [09017.]—Odio Force.—Would “Odometer” (letter 
x diy give further particulars as to how he carried 


of the dealers in chemicals advertising in our pages can 
supply.)—A OONSTANT READER, Norwich. (If you 
mixed a bronze powder with the varnish as directed, 
you obtained a bronze paint. What effect did you 
expect ?)—AMATEUR. (Try what effect a weak solution 
of chloride of lime has. See No. 912, p. 44, and No. 917, 
p. 169, for methods of cleaning soiled engravings. Many 
plans have been described in back volumes.)—H. C. M. 


, ont his ex riments ? too, saw the magazine article h (Your idea is a good one, except that so long a “tunnel” 
lallodes tor L too, 1 odometer (gold ring 224 silk would be disadvantageous. We think you: will find 
thread); but to my disappointment I could not verify Mr, | mention of something similar in this number.)—J. H. 


(A similar query inserted on. p. 43.)—M. (You will find: 


ons. If the odometer was at rest — 
pees nO at Pu several methods in back volumes. See pp. 330, 354, 422, 


uro 
kin af mine (putting metals under it, taking a lady’s hand, 


v éo), would start it. It will undoubtedly swing backwards | Vol. XXXIX, for instance. The simplest plan is to 
d forwards, or rotate ; but this, in my opinion, is due] clean off all flesh and immerse in cold water, preferably 
i tounstendiness in holding it, combined, perhaps, with | running, for some weeks; then expose to sun under 


glass.) ELECTRICAL. (The answer given was ‘an 
answer to the question, and you were raferred to the 
lists in the books, so that you could adopt which you 
please, for they vary, much depending on the compara- 
tive purity of the metals. The question is of no special 
interest.) — G. C., Olapbham. (How can any one answer 
such a question? It is purely a matter for experiment. 
If you mean bas it ever been tried? - we do not think it 
has—at all events, with success; for cooking seems to 
be essential.) —R. AMPSON. (We believe we answered 
you last week; but, however, for several recipes for 
luminous paint, see No. 1062, p. 467; but see also No. 
774, p. 471, where you will find a description of Bal- 
main’s, which is the best.)—SANITAS. (For an article 
on the physiological effects of massage, see p. 273, No. 


„ Meonsciong muscular action. Nor could any manipula- 
; tm of mine (as above) change one kind of motion for 
. Mother—Le,, cause it to rotate, when it had been swing- 
, hg, or vice Yersd.— TRITON. 


— 


Brazing Compound. A new method of pre- 
„Pring solder for brazing consists in mixing suit- 
“able Proportions of pulverised brass solder and 

verised borax, then grinding the two together 
Pt the borax will set or harden, and the mixture 
"S Wholly free from lumps, and slowly adding water 
Wmake a paste. The moisture is then dried from 


: vein whereb cakes are formed which will | eae ae 363 TE Baani caine h fase 
| P any length of time. brown” or dark brown in colour. The better qualfties 


are, however, blue and greyish-blue; but they are 
known as corundum, It is the common brown emery 
that is used for the purpose mentioned.)—GamMMA 
SIGMA. (Should you not procure a handbook of the 
game? Considerations of space prevent the setting out 
of the solutions in full; butas a matter of fact problem 
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PAYABLE IN ADVANCE. 


' TERMS OF SUBSCRIPTION. 


uU for Six Months 

of the United K nag For the outed Batas tages solvers do not require them. The key-move is all they 
wapi; to France or Belgium,, 13s., or 16f. 500. ; to In need. The problem in question (1031) seems quite 
Ng i 3 W ae Care, Fer Weat sound, and you have Sorreatly made the sy more; but 
15 l , , ustralian e mating move depends on which piece Black moves. 
N remittance should be made by Post-office Order. Back The solution says a Queen, a Rook, a Knight, ora Bishop 
S cannot be sent out of the United om by the mates; but there is another alternative, for a pawn 
1 post, but must be remitted fer at the rate of] may be enabled to move and so “discover check.” If 
sa Meum, Jaren W. OUDEN, and 00., of 924, Chestnut-atreet, Phi. | yOu select as Black's move advancing the pawn to the 
Bi bras ENGLAR MECHANIO ai aces for the Pauted | fauare from which the W. Queen bas just moved, mate 

. , at the 0 glven g awn, oblem 
10 or Thirteen Shillings per annum, post free.’ The copies the pieces are, as you suggest, often in positions not 

ed direct by mail from blishing office { 8 

Loson Ai} ona will commence with the ponve are | generally seen in games; bat if pieces are put on the 
ketal tar the pt of the subscription. If back number are] board merely to confuse, then the problem is not oon- 
Tan to complete volumes, they must be paid for at the rate of sidereda good one. Halfan hour with a chess-player 
Vols + © cover extra postage. would teach you more than a dozen columns in our 
f mr VIL, XXVI, XXVIIL, XXX, XXXIL, XXXIIL Replies.)—O. W. F. (You want a slip of wood over the 
a H AY XXXVI, XXXVIL, XXXVII, XXXIX., back ends, or a little rail to enter the slot in the ends if 
NN XIII. and , bound in cloth, 7s. each. Post free, they are so made. In No. 662, p. 290, both methods are 
"All the oth, illastrated.)\—A LABOURER. (he query is just as in- 
WVU eder eet Volumes are out of print. Subscribers would | comprehensible as before. In fact, it is the same, Read 


volum 
Ged half yearly do ca as soon as possible after the conclusion of 


lume in February and August, as only a limited some textbook of electricity—say, Mr. Sprague’s work.) 


stake are bound up, and A. SOUTHGATE. (See the diagram and table for the 
aaen can be had singly, priog fl. G, Bong! ag bak. identification of Saturn's satellite in No. 1136 b. 84. = 
hier ambos oo 8 Ha each, post 5 the office (exoept | TERBOT. (They are salted more or less and smoked. 
Nr tor Vol. L, VL, VII. Ville ond I., H. dach. Post tree | See p.310, last volume.)—STUDENT. (The usual method 
d paiere to Vol XL, and to subsequent vola., 8d.each, or | is to press the oil out by means of hydraulic machines, 

trv, . Cases for binding, Ia. 6d. each, . putting the nuts into bags. See any cyclopwiia fof a 
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ENGLISH MEOHAN TO AND WORLD OF SCIENOE,. 


is teed to last a lifetime.—Address : 
COMP 
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general description, and then put queries on any points 
hot understood.)—A FOREIGNER. (We believe scraping 
was done in 1863 to a certain extent; but it is not done 
periodically. M. Taine is not exactly an authority on 
such matters. 2. It means investigation, inquiry, from 
Greek zefeo, to seek.)—VIOTIM OF FASHION. (Brush 
well and iron on a block.)—YouNG HAND. (Procure 
Michael Reynolds’s “Stationary Engine Driving.“ 
Orosby Lockwood and Oo., Stationers’ Hall-court, E.O., 
4s. 6d.) —OUIDA. (Official information can now be 
obtained from the Emigration Office; but there are mang 
hints in back numbers.)—FESTINA LENTE, Bath. (A 
query on the subject appears this week. If it were as 
wonderful as the Times correspondent announced, you 
would have heard something about it before now. It it 
is worth anything, you may be sure it is patented, and 
you will not get it for half a crown. 2, No one can 
suggest the cause; but you can varnish over the putty. 
3. Most likely it would kill the fish, ualess the tank 
were sunk in the ground.)—TRAVELLING EXHIBITOR. 
(See the letters on “ Ethoxo Limelight,” which appeared 
a few years ago, and especially a reply in No. 1,072, 
p. 128, in which Mr. Pamphrey offers to send directions 
for making it safe and simple. See the indices of Vols. 
XXXIV., XXXV., XXXVI.)—O. H.G. (It is public pro- 
perty. The ascent is dangerous at times; but you will 
find fall information in the guidebooks. 2. Carbolic 
acid will generally induce them to quit; but a mixture 
of red lead, dry flour, and a little sugar will clear them 
off, if placed in their haunts.)—A. S. (By “salol” you 
no doubt refer to salicylic acid, which has, we believe, 
been used with advantage in cases of acute rheumatism 3 
but amateur “physicians” had better leave it alone. 
See “Salicin,” p. 244, No. 1,103, and the indices.)—B. 
LONNEN. (Send the question to the editor of the 
Phonographic Reporter, London. All sorts of extra- 
, ordinary speeds have been claimed: but you, we pre- 
sume, want well-authenticated instances.)—-HARDMAN, 
South Australia. (There are none that we know of; 
but several papers often have articles on the subject, 
and you will find a. few in our columns. Chadwick’s 
“ Magio Lantern Manual,” London: F. Warne and Oo., 
Bedford-street, Strand, Is. 6d., would be useful. Also 
Wood's “ Magic Lanterns,” H G. Wood, 74, Cheapside, 
H. O., ls. Have you Vols. XXXII. and II., con- 
taining Mr. L. Wright's articles on “Optics with the 
Lantern,” and Vols. XVIII. and XIX, containing Mr. 
Woodbury’s “Science at Home” 7—TTRO. (Hatto was 
Archbishop of Mentz, and was devoured by mice or rats 
in the: Mouse-tower erected on an island in the Rhine, 
near Bingen. Southey, not Wordsworth, tells the story 
in a ballad entitled “God's Judgment on a Wicked 
Bishop.” The story is told ia many forms. Other query 
inserted.)— AQUA. (The storm-glass referred to is 
made thus: A clean glass tube, 12in. long and ŝin. 
. diameter, is three-parts filled with a solution made up 
in the following proportions. Camphor2 drachms, nitre 
14 drachm, sal-ammoniac 1 drachm, proof spirit 240z. 
The open end of the tube is closed witha brass cap, 
having a very minute hole in it, or covered with a piece 
of bladder. The indications are not trustworthy.)—A 
GREAT DRAWBAOK. (Read the medical column in the 
Weekly Times and Echo.)—HEREWARD. (Replies to 
such a query might come from those interested in the 
machines. See what has been said in back volumes 
about them, and judge for yourself. 2. Au artiole on 
pastes and gums appeared in the No. for Feb. 18, and 
there are many recipes in back volames.)—IGNORANOK. 
(Tar is used, water-glass, and silicate paints; but par- 
ticulars should be given if useful advice is required.)— 
E. HOLMES. (Impossible to reproduce drawing sent.) 
—PROFESSIONAL ETIQUETTE. (No. Itrefers to the 
medical editor of the Weekly Times and Echo, a fully- 
qualified practitioner whom his confrères are, as usual, 
trying to boycott.)— L. W. D. (Only for three years.) 


A New Truss.—An Important Invention.—Harness 
Xylonite Truss is the most perfect appliance ever invented. It 
ives complete comfort and support without irritation. It hasa 
eautifally smooth, flesh-coloured, washable surface, and each truss 
MEDICAL BATTERY 
ANY (Limited), 53, OXFORD STREET, LONDON, W. 


CHARGES FOR ADVERTISING. 


Thirty Words ee ee oe 
Every additional eight words .. ee 
Front Page Advertisements Five Shillings for the first 40 words 
afterwards 94. per line. Paragraph advertisements One Shilling 
r line. No front page of paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for àù 
s & 


Twenty-four words ee ee oe ee ee ee 0 8 
For every succeeding Hight Words.. oe oe oe O 8 
ADVERTISEMENTS in the SIXPEHNNY BALB 88 

f 8. 
Sixteen words ee ees oe ee oe ee oe 0 6 
For every succeeding Eight words .. æ. >œ o. 06 
% It must be borne in mind that no Disp advertisements 
can appear in the “ Sir Sale Column. advertisementa 


must be prepaid; no reduction is made on repeated: nsertions 
aod in cases where the amount sent exceeds One 


Publisher would be grateful if a P.O.0. could be sent, and not 
stam Stamps, however (preferabl halfpenny stamps), may bs 
cent where it is inconveni to o F. O. O. a. i 


, The address is included as part of the advertisement, and harged 


01. 
Advertisements muss reach the office bys p.m. day, 
nsure insertion in the following Friday's number. : 


NOTICE TO SUBSCRIBERS. 


Subsaribers receiving their copies direct from the office are re- 
uested to observe that the last number of the term for which 
their subscription is paid will be forwarded to them in a PINK 
Wrapper, as àn intimation that a fresh remittance ia necessary, if 
it is Reaived to continue the Subscription. | 


Holloway’s Pills —These famous Pills purify the 
blood, and act most soothingly on the liver, stomach, bowels, and 
kidneye—the great mainsprings of life. ey are wonderfully 
efficacious in all ailments incidental to females. To the emigrant, 
Carella; oe and sailor, they will be found invaluable in the 

e of nee 
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CHESS. 


ALL Communicatfons for this department must 
addressed to J. PIERCE, Langley House, Dorking, 


PROBLEM MXXXV —BY “NEMO.” 
Black. 


— ä Z— 
— — — ͤ 


Wy WY, 
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å 


eee, 
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=, 


Watte. 


(10 + 8 
White to play and mate in two moves, 


SOLUTION TO 1,083. 


Whtte. Black. 
1, Kt takes Q P. 1. Anything. 
2. Kt mates. 


(Six variations.) 


NOTIOES TO CORRESPONDENTS. 


CORRECT solutions to 1,033, by G. A. A. Walker (very 
good, with a piece of originality about it), E. C. M. 
(Ipswich), W. Hewson-Kilbee, J. Mackenzie, A. Dean, A 
Beginner (very pretty and clever), Cotswold, J. J. Spence, 
F, Krasser, Major, Link, A. Bolus; to 1,082, by Link (4). 
Hensing (5), J. J. Spence (5), Avon (5), Ootswold, and 
O. L. Bright (Genoa). 


BLACK PAWN.—The first 2-er of yours (W K-K R 7; 
B K-K 5) can be done by 1. R-Kt 4 (ch), &c. No. 2 is 
correct, but too easy. 


MAJOR.— The loss is indeed great to the whole chess 
world. 


We shall be glad of some more two- and tbree : move 
problems. i 


THE MODERNISED “TEMPLETON.” 


This 1 +» Es. leather, (posta d.) 
MPLUTON'S PRACTICAL ME. 


CHANIC’S WORKSHOP COMPANION. Fifteenth Edition, 
Revised, Modernised, and considerably Enlarged. By WALTER S. 
HUTTON, C.B., Author of The Works’ Managers’ Handbook of 
Modern Rules, Tables, and Data.” 

its modernised form Hatton's ‘ Templeton should have a 
wide sale, for it contains much valuable Information which the 
mechanio will often find of use.“ — ENGLISH MEOHANIQ, 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall-court, London, E.C. 


HANDYBOOKS FOR HANDIORAFTS. A NEW SERIES, 
This day, crown 8yo., price 2s. cloth (postage 4d.) 
HE METAL TURNER'S HANDY- 


BOOK. A Practical Manual for Workers at the Foot Lathe. 
By PAUL N. HASLUCK, ALME., Author of ‘ Lathe Work,” 
Ko. With npwards of 100 Hiustrations. (Being tho first volume of 
the above series.) 
CROSBY LOCKWOOD & CO., 7, Stationers’ Hall-court, London, EC. 


MR. STRETTON’S NEW BOOK. 
Just published, Crown 8v0., 4a, 6d., cloth (postage 5d.) 


AFE RAILWAY WORKING: a 


With a a ne of Modern Avelisnecs and Systems. By 
CLEMENT E. STRETTON, C.K. ith namerous Llustrations 
, and Folding Plates. em 
“ The author has treated h's subject in a practical and exhaustive 
manner. The volume will be found interesting and profitable 
reading for pas as well as old railway men.“ — Radway Times. 
CROSBY LOOKWOOD &CO.,7, Stationers’ Hall-court, London, E. O 


WEALE'S CAE BRIC AW 6d. (postage 2d.) 


RACTICAL BRICKLAYING. By 


ADAM HAMMOND. Sixth Edition. With 68 Woodou ts. 
CROSBY LOCKWOOD & Co., 7, Stationors’ Hall court, London, E.O 


a E 


Great 
Thoughts 


Containing Literary Gems from the 
World’s Best Minds. 


1” Weekly. 6° Monthly. 
. OF ALL NEWSAGENTS. 
SEND FOR SPECIMEN COPY, FREE. 


A. W. HALL, PUBLISHER, 
182, FLEET STREET, LONDON, B.O. 


MERICAN ORGAN ‘REEDS: Voiced 


and Tuned for the Trade and Amateurs. Patent American 
Tibratos for Harmoniums, Organ Bellows, Ko. Advice to ama- 


teurs. — F. R. SW 5 
Regent's Park, N. * (from Boosey and 00.), 52, Park- street, 


[IMPORTANT NEW SERIAL WORK, | 


Just Commenced in MONTHLY PARTS, 
price 7d., entitled, 


OUR EARTH AND 
ITS STORY, 


Dr. ROBERT BROWN, 
F. R. G. S., F. L. S., &. 


WITH 


Coloured Plates, Maps, 
Numerous Illustrations. 


With PART I. is issued a Large Tinted 
Plate, printed separately, entitled, 
| j ICEBOUND.” 
(Tobe Completed in about THIRTY-SIX Parts.) 


and 


1 rapid advance which physical geography 

has made during the last few years induces 
the Publishers of OUR EARTH to think that a 
work embodying the latest and most important 
of these researches, and written in a style at 
once popular and rigidly accurate, will meet a 
want which no existing volume, or series of 
volumes supply in a satisfactory manner, 


The structure of the rocks beneath our feet, 
the wondrous phenomena of the earthquake and 
the volcano, the story of how the rivers and 
the ocean, the winds and the waves and the 
glaciers, are wearing away that which in a 
former era they have laid down or raised up, 
will be traced in ample detail by the light of 
the most recent discoveries, 


The strange tale of the transformations 
which have embedded the remains of long 
extinct animals and plants in the earth’s crust 
will be explained. 


.The sea and its endless features will come in 
for their share of attention, and the causes 
which have led to the different sections of the 
earth’s surface being characterised by such 
varied types of plants, animals, and human 
tribes will furnish materials for many interest- 
ing chapters. 


Finally, the heavens and the heavenly host 
will form the closing portions of this compre- 
hensive survey. 5 


Illustrations in the finest style of chromo- 
lithography, maps executed after the same 
fashion, and an abundance of wood engravings 
elucidate the text wherever necessary, while 


references to the latest researches will enable’ 
the reader to put himself abreast of the modern | com, 


standpoint of every section of the subject. 


“tt Our Earth and its Story,’ by Dr. Robert 
Brown, will doubtless prove the best and most 
complete popular treatise of physical geo- 
graphy.” —danchester Examiner, 


“ Dr. Brown undertakes to make clear, even 
to those who have had no scientific training, 
how complete and constant is the interdepend- 
ence of the various forces of nature one upon 
another, how they act and react so quickly 
upon each other that—however diverse and dis- 
connected they may at first sight have appeared 
—they are in reality so intimately associated, 
both in operation and effect, that any variation 
inanyone of these forces must immediately 
influence the others. They all form one vast 
system, every part of which is necessary to the 


harmony of the whole, The work is admirably | 


got up, both as to the letterpress and illustra. 
tions, the latter including a number of coloured 
plates.” — Noo R. 


CASSELL & COMPANY, Limited, Ludgate-hill, 


> London ; and all Booksellers. 


| SON, Devoran, Cornwall. 


change for Tools, Lathe, &o., or cash offer. -d. MO 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 8d. for the 1 
24 words, and àd. for every succeeding 8 wor 


2 Good Value Offered (cash or {nstramenta) for all 
Bclence Depot, Chenler-street, near eum. — 


Wanted, Launch Engine, Propeller, Lathe, Tu. 
oyole, Perambulator or Parte, for new Tools, Cutlery, Plate, Misce- 
laneous Hardware, Sewing Machine, Revolver, Air Gun—HARRI. 


Will exchange 56in. Matchless Bicycle, good condi- 
tion, balls both wheels, for Lathe, with slide-rest, c. -P, 
Highcroft, Dyke-road, Brighton. 


Steam Gauge, 2in. water gauges, safety-valy 
„ gaug EAn 5 yo al 


new; Sin. Invincible Lawn Mower, cost 5a, 
Letters to W. SMITH, Bilston-road, Wolverhampton. 


Phonograph.—Wanted, a first-class loud- 
instrament. Must be low in price and on approval. Cash or e- 
change.—F. H. D., 36, Shrubland-road, Dalsten, London. 


Slides, many different, Pleurosigmas, &c. Ex 
others. Also exchange two samples inf usorial earth for any 
185, Colt man street, Aull. 


Life in australia. —Slides for Lanterns and Lee 
ture gratis.— W., Silsoe Villa, London-road, St. Leonards-on-Sen 


Exchange 3ft. Telescope, on stand, by Dollond, tin, 
o.g., 6 eyepleces, vertical and horizontal rack work motions, far 
ood Zin. Slide-rest and Eclipse Jaw or similar Chuck, or Mien 
pparatus.—M., 16, King-street, Reading. 


Turner's Tools wanted in exchange for tin. Oarved 


OAK PANBL, in. by 14, female head (outline sent), valus lu l. 
H. KNIGHT, 20, Linnarth-street, Newport, Mon. 


Wanted, Steam Launch Hull, iron or wood, about sf 
long, must be sound. Exchange new 3H.P. engine, 15in. fan, i 
cash.—BARTBAM, Engineer, Tunbridge. 


Nine new Electric Incandescent Lamps of l. 
and 20c.p. Will exchange for smaller incandescent lamps of about 
50. p., or other electrical apparatus.—R., 82, Brook-green, W. 


Modern tourist Photo Set, cabinet size. Hxchange 
for tools or scientific apparatus, or models in or out of ord- 
HOWE Newbury, Berks. 


Wanted. a Kipp’s Gas Apparatus and other chemi» 
oal instruments, also a small Hand Dynamo, all in good condition. 
Good exchange.—I838 BLS, Coral-street, Saltburn. 


Burgin Series Dynamos, for 4 arc lamps. 1 i 
for good Screw-cutting Lathe, or Vertical Drilling et 
MOLUSKEY, 697, Duke-street, Glasgow. s 


Burgin Shunt Dynamos, to light 50 60watt inean- 
descent lampe. What offers in Machinery 7—G, MCL. 


Compound Crompton Dynamo for 75 „ight Er. 


Crompton H Arc Lamps sent on approval iner 
change for Tools, &o.— G. MCL. l 


Set of fonr Aro Lamps, Crompton DD, and 100 yards; 
7-16 cable, Silvertown make, and Dynamo for same, What ofen? 
. MOLUSKBY, address above. ` 


’ 
Woodturner's Foot Lathe (Shield's). small Fam, 
Grindstone and Frame, capital Drilling Machine, Boller, sft. high 
Seon a n Offers. — W. SMITH, Bilston- road, Wolverbamy 
ton. mp. 


Youth’s 26in. Trioyole, not quite finished 
size Bicycle Rims, § scotion Shoemaker's Fly Press, 
new, cost £6,—W. SMITH. ` 


Small steam-jacketed copper Boiling Pan, with out 
lot tap, also 12in. Blackman Fan wanted for good exchange,- T.A. 
CAWLEY, Fairfield House, Warrington. 


Double Cylinders, Engine gin. by bin., ärst-rate, 
condition. Are uge for Silent Fan to blow three fires —J. For», 1 
Cyole Works, Macclesfield. 


; | 

Second-hand Lathe, complete, in good conditions, 
wanted, 7in. or Sin. contres, 8 or 101 feet bed. Exchange, and 0 | 
to order 34 pound list price Tricyole, latest pattern. Guarantee! i 
give satisfaction.—J. FORD, Cycle Works, clesfield. . 


Wanted, 24H.P. Engine (Vertical) in exchange for 
13H.P. and part cash.—W. REZUBRTDG R, Wimbourne. 
XXXIII. to 


“English Mechanic,’ 10 volumes, Ta 
XLII. ; “Engineer,” 4 Vols, LIIL to LVL, good con an 
bound in oloth, Grindstone, 22 by 4, goad oak trough, han 4400. 
treadle, Lot of good Fishing Rods and Tackle. GF. br. 
revolver, in case, obst £5 òs., never been used, Will exchange 
Sin. Lathe or what offer 713i, Queen s- road, Peokham. g 


To Noblemen and Gentlemen.—Magnificent Stem; 
BHIP to scale, complete, beautifully cased, suit hall, cost £120. \ 
change. Photograph.—SEEL, Clarence-street, Bolton. 


Lantern Slides, original set of 15, iostreting: 
Silas Hocking 8 story Dick's Fairy,” nover exhibited . — 
Electrical Apparatus and Micro Slides. DIXON, Photog 

E 


30 variow 
dy Hopwood, 


Boe — 


-gl 
Half-plate Instantograph, leather bellows, fon 
ists, iau lintan doui shutter, =. 255 £4 48. weten r 
Magic Lantern.—Address,-MCOANN, 24, Kirkpatrick-street, 1 


Ameri- 

“Photographic News ” and “ Soientido aura 

can,’ 19 Amateur Photographer,” unbound, 1880, and fr) Wat’ 

Bones 1 anything usefal.—J. B., 55, Taviatock rod, i 
urne Fark. 


{ 

68in. Bicycle, balls all round, hollow steel, complet 

also medium Singer Sowing Machine; both quite new. 
A. LESSBE, Longton, Staffs. 


i 
: ony 
Six Locomotive Working Drawings, | Baker oa 
Steam Engine,” “ Knight's Dictionar Mechanics,” 17 paroh kigi 
condition, for modern Marine Engine, Boiler, or Propeller, | 
Dra Books.—D., 24, Wellington-terrace, Falmoa 


of} 
Wanted, fount of Rubber-faced Type 1, 
second-hand. Exchange.—Dr. MOORHEAD, Sotet, Ireland. 


Wanted, a Lathe and Vice. Give in exchange stor 
now K air Musical Box, all latest improvements, cost foc ha À I. % 
and Co. Patent Wringing Machine, coat 30s. Also T ( 
Chatham-atreet, Walworth, S.E. { 

Wheels, 
Exchange for Joiner’s Tool { 


Perambulator Fittings.—Lot’ of rabbet 
china handles, jointa, springs, &c. ! 
LOWE, 86, Kirkwhite-street East, Nottingham. vou! 
n 0 


“ English Mechanic, Vol. XXIX. boud, 
XL., unbound i 32 monthly parts “ Dictionary of LAPTBOBYA 
mon Popular Educator.” What oller. J. . ; 
122, New Church-etreet, Jamaica-road, Bermondsey, a 

” 
sf 


141 numbers of ‘‘ Knowledge.” comprising Healt) 
lete Vols. L, IL, ZIL, IV., V., VI., VII. o numbers u 
What offers ? or would give tho above for the Joan o on 
“ Descent of Man ” and “ Origin of Specles, —J, LATS SI 
New Charch-street, Jamaica-road, Bermondsey, Lon 


jo 
Grand sailing Model Yacht to exchange fot ypa 
oa „Guitar, Lute, or Musical Box, or any offer 
00D, Beverley. 
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NOTES ON THE CHURCH ORGAN. - 


VI. 
By GEORGE ASHDOWN AUDSLEY, F. R. I. B. A. 


F my remarks on the tonal scheme of 
the Great organ in the preceding Article I 
omitted to again dwell on the importance of 
the introduction of a stop of 16ft. pitch. 
But after what I have said in Article LV., it 
is, perhaps, unnecessary to do more than 
refer the reader to the three opening para- 
graphs of that article, just remarking here 
that no Great department of any pretension 
towards completeness and dignity should 
be schemed without a Double of appropriate 
character, 


Swell Organ. 


From all my preceding Notes it will have 
been gathered that I lay more stress on the 
proper appointment and location of the 
Swell department of the Church Organ than, 
perhaps, any other writer upon the subject 

as hitherto done. The Swell certainly has, 
ever since its inception in the year 1712, 
undergone a gradual but very decided develop- 
ment; but it would be rash to say that it 
has reached at the present time its highest 
point of excellence. In mere matters of 
construction and mechanical adjuncts it has 
become fairly satisfactory. With the con- 
struction of the swell-box, however, I have 
nothing to do at present; but I have a few 
very decided words to say relative to its 
position in the instrument, and with refer- 
ence to the stop appointment or tonal struc- 
ture of the department. 


In an instrument specially designed for 
accompaniment, like the. Church Organ, it 
must be obvious that its most important and 
effective division should be rendered capable 
of the greatest possible gradation of tone, 
and be endowed with the highest possible 
powers of expression. Unless such is the 


_ case, I hold that both the beauty and utility 


of the whole instrument are seriously im- 
paired. Asarule, the Swell organ is hardly 


accorded its true dignity and importance by 
our organ builders in any class of instrument 


constructed: by them ; and even when it is 
fairly well appointed, it is too often relegated 
to a position in the depths of a chamber or 
some other objectionable locality which is 
fatal to its effectiveness. Serious complaints 
are levelled against the swell, because the 
stops placed within the box are believed to 
suffer a species of annihilation. There may 
be some reason in such complaints in certain 
cases, for, unquestionably, swell-boxes are 
frequently sorry affairs, constructed with 
insufficient means for the free emission of 
sound when their shutters are fully open. 
Under such circumstances a general ineffi- 
ciency obtains, and nothing but an undefined 
crescendo and diminuendo can be produced. 
Great care should always be exercised in the 
construction of the swell-box, and it is 
highly desirable that a better arrangement 
and a far greater area of shutters should be 
adepted than is generally the practice. It 
ìs argued that a swell with a large area 
devoted to shutters fails to produce a very 
soft ox distant effect. Granted ; but do we 
want in a Church Organ anything approach- 
ing that mile-away sound annihilation? 
Certainly not. We want pure, distinct tone 
when the shutters are hoth closed and open, 
with a well-marked gradation from a per- 
fectly clear piano to a brilliant forte. This 
can only be secured, firstly, by properly con- 
structing the swell; and, secondly, by locating 


it in a position where it will not be surrounded 
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or hemmed in with obstructions to the free 
egress of its sound. Want of space prevents 
my enlarging upon this most important sub- 
ject here ; and I must turn to the considera- 
tion of the stop appointment or tonal struc- 
ture of the Swell organ. 


As the Swell organ is an expressive depart- 


ment, it is obvious that the considerations. 


which obtained with so much force in rela- 
tion to the Great have no direct bearing in 
regard to its tonal structure ; nevertheless, 
the important elements of dignity, purity of 
tone, and proper harmonic structure must be 
fully acknowledged. It will be remembered 
that, in my illustration of the divided 
orchestra, I ventured to believe that a 
musician would decide that the unexpressive 
section should be composed of those instru- 
ments which produce the purest, roundest, 
and quietest tones; and that the expressive 
section or sections should embrace all those 
pungent, loud, and assertive instruments, 
as well as the greatest number ‘and variety of 


instruments, which must be played with ex- 


pression to be tolerated by the musical ear or 
to reach the musical sense. From these words 
it will be gathered that I hold that the ez- 
pressive section of an organ should contain 
louder and more assertive stops, and also a 
greater number and variety of stops than any 
other (unexpressive) department. Such is my 
firm conviction. . It is not too much to say 
that, while the Great organ, in its dignity and 
refinement, is of immense importance, the 
Swell department should be chiefly resorted 
to for the highest class of accompaniment : 
and were Sweil organs properly schemed and 
appointed, few organists would question this 
statement. If the vocal music is required 
to be expressive, surely the accompaniment 
should be equally so. This, I think, may 
go without saying. 

In advocating the introduction of louder 
and more assertive stops in the Swell than in 
the Great department, it must not be under- 
stood that I mean coarse, screaming affairs, 
such as one only too frequently hears in 
Church Organs. I merely require stops 
which are of sufficient power and clearness 
of intonation to be thoroughly effective 
under the conditions in which they are placed 
and used. A Great organ, such as I have 
endeavoured to describe in the preceding 
article, would be altogether ineffective if 
inclosed in a swell-box and treated as a Swell 
organ. 

To secure the brilliancy of tone desirable 
in the Swell department, stops of medium 
scales, specially voiced, with copious windage 
at a pressure slightly higher than that of 
the Great—say 3in. or 3iin.—should be 
adopted. 

In scheming the tonal structure of the 
Swell department, care must be taken to 
secure the preponderance of true organ 
quality, by the introduction of the full com- 
plement of foundation and chorus work. It 
ìs even more important here tkan in the 
Great that the full harmonic structure should 
be present and assertive ; for that ringing 
brilliancy which is so desirable in a Swell 
organ can only be attained by the development 
of a true harmonic scheme, based on prime 
tones of great fulness, and justly tempered 
throughout. To this may be added, accord- 
ing to the size of the organ, as many 
imitative and solo stops, of 8ft. and 4ft. 
pitch, as can be accommodated or afforded, 
and one or two stops of 16ft. tone. It must 
be realised, once for all, that the resources 
of this important department cannot be over- 
done. The more varied and flexible the re- 
sources are, the more efficient the entire in- 
strument will prove in all classes of 
accompanimental music. In speaking of 
imitative and solo stops, I allude to those 
which impart a refined and characteristic 
tone colouring to the combinations in which 
they enter, or which are satisfactory and 
effective when used with some soft accom- 


paniment—stops which, in short, throw an 
orchestral reflection on the solid background- 
of true organ tone, varying it without 
destroying it. Such fancy stops as the Vog 
Humana and Voix Célestes I lay no stress 
upon. They may be adopted or not according 
to taste ; but I do say they are not necessary 
in a Church Organ, and should never be 
introduced to the exclusion of important 
and infinitely more valuable stops. After 
having devoted so much space, in Articles 
III. and IV., to the consideration of 
the speaking stops suitable for the Church 
Organ, it is unnecessary for me to give here 
anything in the nature of a list of those suit- 
able for the Swell department. With what. 
I have just said, and with reference to my 
remarks on the speaking stops and the ap- 
pointment of the Great organ, the intelligent 
reader can easily develop a satisfactory scheme 
for the Swell department of an instrument 
of any dimensions. z 


Choir Organ. 


I now come to the consideration of the 
third and least important manual department 
of the Church Organ. As the so-called Choir 
organ is commonly met with,. it is open to 
grave question if itis nota mistake. That 
a third department, properly schemed and 
presenting a decided individuality, is of con- 
siderable importance in itself and a great 
convenience to the organist, cannot be 
doubted. All that can be said against its 
insertion is that in a Church instrument, 
provided with a Great and Swell such as I 
have sketched, it is not a necessity. 


Seeing that both the Great and Swell organs 
are based on and furnished with true harmonic 
structures, it may be taken for granted that 
the third department may be schemed on freer 
lines, and partake partly of the nature of a 
soft accompanimental organ and partly of a 
solo organ. This dual character at once 
ushers in the question—should the choir 
department be expressive or not ? My answer 
is simple, and, I venture to think, logical— 
its soft accompanimental part need not be 
expressive, any more than the normal Great 
organ; but its solo part must be inclosed in 
a swell-box. The too common practice of 
placing imitative stops—notably Clarinets— 
in the Choir, without any means of con- 
trolling or imparting light and shade to their 
tones, is to be condemned from every 
musical and commonsense point of view. 
When it is decided that the choir organ is to 
be unexpressive throughout, let all imitative 
and essentially solo stops be omitted. The 
great advantage to be gained by inclosing 
the Choir, partly or wholly, in an independ- 
ent swell-box has been altogether overlooked 
in this country ; but on the other side of the 
Atlantic a different state of affairs exists. 
The late Hilborne L. Roosevelt has, in all 
his important Church Organs, introduced the 
Choir as an expressive department. The fol- 
lowing are the specification of the fine Choir 
organ of the instrument built by him in the 
Church of the Incarnation, New York, an 
his remarks thereon :— 


“ CHOIR ORGAN 


“ (Inclosed in a separate Swell-box). 


1. Contra Gamba 16ft. 
2. Geigen Principal 8 
3; lee, soresesoris 8 
4, Voix Céles tes 2 . 8 
5. Concert Flute 8 
6. Rohr dee asses cece 8 
7. QUiNtadenn:cc. ccoccsicscectscssuscevhececees 8 
8. Fugara .......ssssorsessosososecooesecos seus 4 
9. Flute d' Amour 4 
10. Piccolo Harmonique . . 2. 
11. Dolce Corne . q V. Ranks. 
12. Mine . 8ft. 


“ The pipes of the Choir organ are placed 
in an independent swell-box, an expedient 
which more than doubles their intrinsic 
value, and admits of such telling effect, when 
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than this, as will be seen by the following|monic structure, and certain of its stops 
list :— should be made expressive by being inclosed 
in one or other of the swell-boxes. These 


coupled to the Swell, produced by gradually 
opening one box while closing the other. 
The two swell pedals are assigned a position 


Manual Pedal 


to the right of the organist, their elevation Stops. stops. considerations brin me, of necessity, to the 
or depression being governed by a ratchet gies e „ $ a system of organ building introduced by my 
mechanism, controlled by the position of the St. Bavon, Haarlem. æ.æ. 46 15 Friend, Mr. Thomas Casson, of Denbigh, and 
foot upon the pedal.” * Cathedral, Antwerp . .. .. . . . . 34 10 [cannot do better than conclude the present 
In the builder’s organ in the First Con- 85 1 A F s 10 i series of Notes with a few remarks on it; 
Mass. ehe Church, at Great Barrington, | St, Paul, Kranker .... 52 gg |indeed, no article on the Church Organ 
Mass. (the case for which I had the pleasure | Parish Church, Muhlhausen 42 18 would now be complete without some allu- 
of designing in 1883), the whole of the stops Oe church, Microbe MEEN el 20 9 this most ingenious and useful in- 
1 ris ure sch Dñuer g.. ; vention. 
of the Swell and Choir dep prements end Catholic Church, Peitz e 22 11 Whether all Mr. Casson's theories be 
seven stops of the Great organ are inclosed St. Catherine. Salzwedel 28 14 i : 
Ar. Roosevelt Speaking of this instrument | St, Mary, Wismar ..... 89 7 [200epted or not, it must be admitted that 
Mr. Roosevelt says :—“ From the above it Holy Cross, Dresden 40 16 some of them are bound to exercise a great 
will be readily seen that, with such an un- Cathedral Church, Breslau ............ 42 18 influence on the art of organ building in the 
precedented proportion of the whole instru- | St. Vincent, Breslau 30 15 near future. The system is based on 
ment placed within swell-boxes — viz. 38 Lutheran Church, Warsaw . . 18 9 Ithe necessity, musically, of’ having 
8 ’ St. Stephen, Vienna. 28 13 [each of the de artments which go to 
stops out of 55 (exclusive of the Echo), a| Lutheran Church, Vienla 15 8 P N 
crescendo or diminuendo of startling inten- St. Emmeran, Ratisboen EUY 18 g Ferm a perfect organ complete in itself. 
sity becomes feasible to an extent impossible | Pariah Church, Botzen 22 8 Mr. Casson says: — Since it is necessary to 


under other circumstances ; besides which, a 
beautiful and novel effect is produced by 
gradually closing one swell while opening 
the other.” + 
Considerable freedom, as I have already 
hinted, may be exercised in the appointment 
of the Choir department. As it is not neces- 
sary to construct its tonal scheme on the same 
scientific lines as are imperative in regard to 
the Great and Swell organs, individual taste 
may have free scope in the selection of the 


stops to be inserted. It may be made partly: 


a soft accompanimental and partly an effect- 
ive solo organ; it may be schemed as a solo 
organ only, in which case it must be expressive 
throughout; or it may be entirely planted 
with string-toned stops, producing an effect 
corresponding to the collective stringed in- 
struments of the orchestra—again it must be 
expressive throughout. In the last case it 
becomes a very valuable and effective accom- 
panimental department. I think it should 
always be borne in mind, in scheming the 
Choir department, that it is more useful as 
an auxiliary to the Great and Swell organs 
than as a free and independent department. 


Pedal Organ. 


It is quite safe to say that of all the de- 
partments of the Church Organ, as it is 
commonly coustructed in this country, the 
Pedal is 
perfect. The lamentable shortcomings of 
this department are attributable to several 
causes—viz., shortness of funds, deficiency 
of space, want of a proper conception of 
the true office of the Pedal department, &c. 
Now, it is not too much to say that, without 
an adequate Pedal organ, it is hopeless to 
construct a well-balanced and satisfactory 
Instrument. Judging by the generality of 
Charch Organs constructed in England, it is 
obvious that the true office of the Pedal de- 
partment is altogether misunderstood or 
ignored, and that it is sacrificed or denuded 
of its true glory for the sake of the manual 
departments. Nothing could be more short- 
sighted than such a method of procedure. 


The true office of the Pedal organ is to 
provide a perfectly suitable bass for all the 
Important stops and combinations of stops 
of the several manual departments. To 
fulfil this office in a satisfactory manner, it 
is necessary that the Pedal organ should be 
furnished with well-selected stops, number- 
ing about the fifth part of the entire list of 
stops contained in the instrument. In many 
Continental organs the proportion is greater 


* It is right to remark that Mr. 
favoured the central position and 


+. This was in 1883; but in the year 1870 I had antici- 
pated the novel effect here commented on by placing 
portions of the Great department of my own Chamber 
Organ in two independent swell-boxes, and the Choir de- 
partment alzo in a swell-box. As I have already pointed 
out, my organ still remains unique in the respect that its 
oneG reat department has two distinot expressive sections 
and one unexpressive section, all commanded from its one 
keyboard. By this arrangement, the crossing effect of 
_ three swells is obtained while the hands are performing 
95 125 two key boards, and the feet are operating fwo levers 


Roosevelt subsequently 


1— 
E D 
I 
i 


name of art and common sense, it is surely 


the most deficient and radically im- 


balanced swell pedals, ' 


An examination of the above list will 
clearly show the importance attributed to 
the Pedal organ by the great masters of 
organ-building in Germany and elsewhere. 
And it is not too much to say that we need 
never hope to have satisfactory Church 
Organs in this country until we follow the 
lines laid down by these old artists in this 
direction. 

I am perfectly aware that the large-sized 
pipes ‘necessary for the stops of the Pedal 
organ are both costly and cumbersome affairs, 
and that deficiency of funds and the blunders. 
of architects generally militate against a more 
liberal introduction of them. But, in the 


more advisable to scheme an organ with all 
its departments properly balanced and fitted 
for each other, however circumscribed they 
may be, than to have the manual depart- 
ments enlarged at the expense, if not to the 
total ruin, of the Pedal organ. Where is 
there an English Church Organ schemed on 
such lines as those followed in the appoint- 
ment of the moderately-sized instruments 
in thé Lutheran churches of Warsaw 
and Vienna? The former organ has 18 
manual stops and 9 pedal stops; while the 
latter has 15 manual stops and 8 pedal stops. 
Eight or nine pedal stops are considered 
by English organ builders to be ample for an 
instrument of four manuals and forty-five or 
fifty manual stops. By far the greater num- 
ber of Church Organs, at present in existence 
in this country, have only one, two, or three 
pedal stops. I have already commented on 
the absurdity of depending on one master- 
of-all-work, “deep booming” 16ft. Open 
Diapason, or, what is still worse, a “ tubby ” 
Bourdon, to supply an appropriate bass for 
fifteen or twenty manual stops, and need not 
enlarge on the subject again. But I may just 
say that it is truly melancholy to note the 
shifts organists are commonly put to in per- 
forming on instruments with totally inade- 
quate Pedal organs: and the expedients they 
resort to, in doing their utmost, by a timid, 
staccato style of pedalling, to make their 
solitary booming 16ft. stop serve for the bass 
of some soft combination, just, as a moment 
before, it served for the bass of the full 
organ, are worthy of all praise. l 

Will tbe day ever come when the true 
nature and the proper appointment of the 
organ will be generally understood ; and the 
present absurd style of building become a 
thing of the past? There certainly is, at 
the present time, a growing interest in 
matters relating to the “king of instru- 
ments” ; but I am afraid the day of complete 
knowledge and reformation is still far dis- 
tant. | : 

In scheming a Pedal department on proper 
and scientific lines, the fact that it must 
provide proper basses for all the manual 
departments, and, indeed, for all the more 
important manual stops and combinations, 
must be held steadily in view. In addition 
to this, it must within itself have a true har- 


have separate manual organs, and since the 
pedal stops are or should be the basses of 
the manual stops, it follows that there should 
be as many Pedal organs as manual depart- 
ments—one for each—together with a coupler 
to unite each manual organ to its Pedal 
organ. Each such Pedal organ and coupler 
is called a Pedalier ; and its draw-stops must 
be grouped with those of its corresponding 
manual organ. Since it is impossible or im- 
practicable to have more than one convenient 
pedal clavier, the Pedalier required must be 
readily attachable to it to the exclusion of 
the Pedaliers not required. This is con- 
veniently done by a pneumatic stud, placed 
under each manual, and called a Pedal 
Help. On touching this the Pedalier be- 
longing to the manual is at once brought on 
to the exclusion of all others. When two 
manual organs are coupled, the Pedal Help 


‘of the controlling manual brings on the 


Pedaliers of both. 


“ Couplers must, for the purposes of com- 
bination, be regarded as mechanical stops, 
adding to the resources of certain manual or 
pedal departments. They are, therefore, 
grouped with the stops of the department 
which they augment. Thus, Swell to Great 
must be treated as a stop of the Great organ ; 
Choir to Pedal as a stop f the Choir 
Pedalier. 

“ Combination actions govern the entire 
stop-group of each separate’ organ—i.e., 
manual and pedal stops and couplers. Thus, 
for ordinary combinations the pedal stops are 
always ready. Pedal obbligato or solo. 
combinations may be readily prepared by 
hand. , 1 
“By these methods of preparation, the 
freedom and versatility hitherto confined to 
the manual stops are imparted to those of the 
Pedal organ, entirely abolishing the usual 
worry with the pedal stops and couplers. 
The pedal clavier, under such conditions, 
becomes a great mechanical hand, applicable 
at will to any of the Pedal organs. . 

“Tf several manual departments are attach- 
able to one manual clavier (as in the ventil 
system), each organ must have its separate 
Pedalier, couplers, and combination actions. 
The changes of these are effected by Manual 
Helps. Thus, in a two-manualled organ, the 
upper clavier may have Swell and Echo, and 
the lower Great and Choir, the one coupling 
action drawing and moving separately with 
both Great and Choir, being: thus equal to 
four. The two Pedal couplers draw and 
work separately, becoming equal to four. A 
simple contrivance enables two departments 
on the same manual to be coupled, so that, 
for instance, the Choir can be governed by 
the Great, though the Great cannot be 
governed by the Choir, and the same holds 
good as regards the Swell and Echo. Thus, 
with only three coupling actions the work 
of ten are secured, with an enormous simpli- 
fication of mechanism. 

“Since the pedal stops are the basses of 
the manual stops, it is permissible (although 


— — ey me 
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it is no part of the principle) to borrow their 
upper range from the corresponding manual 
stops. For instance, the upper range of a 
pedal Trombone, 16ft., from the manual 
Trumpet, 8ft. And since the pedal stops 
are the basses of the manual stops, it is im- 
perative that the pedal basses of all stops in 
a swell-box be in that swell-box.” 

Such is a short résumé of Mr. Casson’s 
admirable system; and I seriously recom- 
mend it to the careful consideration of all 
interested in economical and efficient. organ 
building. „ 


NEW MILLING MACHINE, DIVIDING 
APPLIANCE, AND MACHINISTS 
VICE. ` . | 


N the engravings annexed we illustrate 
1 three new appliances recently brought out 
by the Britannia Company, of Colchester. The 
milling machine is especially suited to the 
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work. of makers of ‘small machines, the slides 


,. | FF\HERMOSTATS are so useful in many of 
can be relied upon is of great interest, and we 


| thermostats recently patented by G. Westing- 


traversing longitudinally 11}in., transversely į 


4tin., and vertically 12in. The work table is 
8in. by Gin. with T-grooves. The spindle is of 
steel, and has a conical neck; the nose is 
screwed and coned for chucks, and the machine 
is self-acting longitudinally by means of im- 
proved worm and wheel feed, while the 
vertical movement is effected by the wheel 
and screw seen in front. When required for 
milling squares, hexagons, &o., as nuts or brass 
cocks and fittings, a convenient dividing 
appliance can be had, as shown in the sketch. 
The approximate weight of this machine is 
pride Sewt., and its total height is only 
Bft. 2in. 


The dividing head shown in the- annexed 
engraving is.especially adapted for shaping, 
milling, and similar machines, and is a strong 
pattern for engineers’ work. The bed is planed, 
and has T-slots so that it can be bolted to the 
machine ‘table, while the quadrant: slots allow 
of adjustment to any desired angle for cutting 
worm wheels, angled-tooth cutters, &c. The 
fast head is constructed for the spindle to be 
elevated and locked at either the horizontal or 
vertical, or any intermediate angle, and it has 
a. graduated quadrant. A steel worm and 
wheel moves the spindle for dividing, and the 
worm shaft carries a division plate with five 
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rows of holes capable of dividing, with the 
worm gearing, up to 3°600 to an inch. A piston 
stop and sextant finger are provided, and the 
main spindle is hollow, and coned so that 
different mandrels may be used. 

The improved engineer’s or machinist's vice 
shown in the engraving is sufficiently explained 
thereby. It is of a strong pattern, with swivel 
bottom, and is adapted for use with milling 
machines, planers, and shapers. It is made 
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with jaws of d5}in., opening to 4in., but is con- 
structed in other sizes. to.order. Like the 
dividing appliance above described, it is in use 


at Woolwich Arsenal, a sufficient guarantee of 


its value. 


WESTINGHOUSE AND MOORE'S 
"IMPROVED THERMOSTAT. 
- the arts that any simple apparatus which 
accordingly illustrate one form of the improved 
house, jun., and F. Moore, of Pittsburg, 


Pennsylvania, The object of the invention is 
to provide an apparatus of small compass and 


simple and inexpensive construction whereby 


the temperature of an apartment may be main- 
tained at a substantially uniform temperature 
by the automatic regulation of the supply of 
heating medium coincidently with and propor- 


| tionately to variations of temperature above or 
below the desired and determined degree. To 


this end the invention, generally stated, con- 
sists in the combination of a closed case or 
chamber for the reception of a ‘readily expan- 
sive liquid, the chamber being connected to the 
chest or body of a regulating valve, a ‘movable 
abutment, closing one ‘end, and, æ, follower | 
adapted to bear against the movable, abutment, 

and to fransmit pressure therefrom to the 
regulating valve. The figure is a, vertical 
central section through a thermostat. con- 
structed according to the invention. A thin 
metallic chamber or receptacle,.1, is designed 
to be filled with any suitable liquid having a 
high degree of expansibility, as, for example, 
alcohol, benzine, or other liquid, which vaporises 
at a low temperature, which chamber is most 
conveniently made, as shown, of cylindrical 
orm, and is closed at one end by a cap, 2, 
having an opening fitted witha suitable plug, 
8, through which the liquid may be introduced. 
The opposite end of the chamber 1 is fitted 
with a movable abutment adapted to be moved 
outwardly by the pressure of the contained 


desirable form of such abutment being a 


the end piece, 5, of. the chamber 1. The end- 


the body or casing, 7, of a regulating valve, 8, 
controlling the passage of a heating medium, 


imparted to the apartment in which the appa- 
ratus is located. The end-piece 5 of the liquid 
chamber may be connected adjustably to the 
follower chamber, as by a screw thread on the 
periphery of the former engaging an internal 
thread in the latter in order to enable the dis- 
tance between the flexible diaphragm and 
regulating valve to be increased or diminished 
as desired. The movable abutment 4 bears 
against a follower which moves freely in the 
chamber 6, and which, as shown, is composed 
of a section, 9, having one of its ends abutting 


10, connected to the section 9 by a, nut, 11, 
engaging a thread on a central stem on the sec- 
tion 9, which passes freely through the adjacent 
end of the section 10. A helical relieving. 
spring, 12, interposed between the sections 9: 
and 10, and of sufficient tension to resist com- 


liquid when expanded, and to be returned to 
position upon the contraction of the liquid, a. 


flexible diaphragm, 4, soldered at its edges to 


piece 5 is connected to a follower chamber, 6, 
which is formed integral with or connected to 


as gas, to the apparatus by which heat is ete . 
is fixed without adjustment to the follower . 


against the movable abutment 4, and a section, 
‘liquid contained in the chamber 1, is trans- 
‘mitted by the follower 9, 10 to the regulating 
valve 8, to wholly or partially close the same 
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pression under the pressnre of the movable 
abutment during such period as the regulating 
valve is raised from its seat, maintains the 


outer faces of the sections 9 and 10} at the. 


maximum distance apart ‘permitted by the 
adjustment of the nut 11. To prevent leakage 
of fluid from the valve casing 7 past the fol- 
lower, a flexible diaphragm, 13, may be inte- 
posed between the central opening of the fol- 
lower chamber 6 and the movable abutment 4, 
said diaphragm being secured centrally by a 
nut, 14, to the follower section .9, and ita 
periphery by a nut, 15,to the chamber 6. 


In certain modifications ‘the liquid chamber 
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chamber, the follower is formed in a single 
piece having a broad head or upper face bearing 
against the movable abutment, and the re- 
lieving spring is located at the opposite end of 
the. liquid chamber, and bears against a seat on 


the inside of the cap 2, and against a supple- 
mental follower abutting against a flexible 


diaphragm, closing the upper end of the liquid 
chamber, and confined at its periphery between 
the same and the cap 2. ` 5 

The pressure of the movable abutment 4, 
when moved outwardly by the expansion of the 


as may be required to maintain the desired tem- 
perature, and, for the purpose of increasing the 


74 


ENGLISH MECHANIC AND WORLD OF, SCIENCE: No. 1,148. MAR OR 25, 1887. 


sensitiveness of the apparatus, an increased 
degree of movement is imparted to the regula- 
ting valve relatively to any given movement 


of the movable abutment. In the instance 


illustrated, such increased tra verse is. imparted 
to the valve through the intermediation of a 
lever system, the lower section 10, or lower 
end ofthe follower, bearing upon a lever, 16, of 
the third order, pivoted by a pin, 17, in the 
valve body, the outer end of lever bearing in 
turn upona similar lever, 18, working on a pivot, 
19,.and the outer end of the lever 18 bearing 
upon a central projection on the top of the 
regulating valve 8: It will be seen that by the 
employment of a system of levers as above, a 
slight degree of movement of the abutment 
and follower will induce a materially increased 
movement of the valve, and, consequently, that 
comparatively slight variations of temperature 
will act effectively to regulate to the required 
degree the passage of fluid through the open- 
ing controlled by the valve. It will be further 
obvious that a lever system of different con- 
struction, or a single lever of unequal arms, 
may, if preferred, be employed to similarly 
effect the result of giving greater traverse to 
the valve than.that of the movable abutment. 

Upon the contraction of the fluid in the 
chamber 1, as induced by decrease of tempera- 
ture in the apartment, the regulating valve 8 
is opened to correspondingly increase the 
supply of heating medium by a helical supply 
spring, 20, the tension of which is less than 
that of the relieving. spring 12, which bears 
against the supply side of the valve 8, and 
against the end of a central recess in a stem, 


21, fixed in the valve casing 7, in line with the 


regulating valve. The stem fits a socket, 22, 
-on a bracket, 23, which serves to secure the 
-apparatus to any suitable support, it being 


held in position, with the capacity of ready 


removal when desired, by a nut, 24, engaging 
-a screw thread on the end of the stem 21. 


-O tA NEW LABORATORY TROMP. 


‘ 1 

Pe suction apparatus formerly usea in 1abora- 
tories consisted of a bottle from which water 

was allowed to flow, and which had the inconveni- 
ence of being cumbersome. For obtaining a 
~vacuum, recourse was had to the air-pump—a 


_. costly apparatus; and for forcing air into the blow- 


. pipe, the device used was a bellows operated by 
foot. All this is now replaced by the suction and 
Force tromp, which merely requires to be connected 
with the faucet of a water pipe. With this 
remarkable apparatus, one has nothing to do now 
but open and regulate two cocks in order to obtain 
a continuous supply of air under pressure. The 
apparatus is shown in its entirety at T, in Fig. 1, 
where are also shown some of its applications. In 
the first place, it communicates with a safety 
bottle, F, which is provided above with a valve to 
prevent the water from entering the vacuum 
. apparatus—an event that would occur should the 
pressure of the water happen to diminish suddenly 
in the pipes. Ris a board, to which are affixed 
two glass cocks, forming a double T. This arrange- 
ment permits of obtaining a vacunm in two differ- 
ent direotions. M is a pressure-gauge that shows 
the degree of the vacuum produced in.the various 
apparatus, 
moved from place to place. These two instru- 
ments are so constructed that they can be easily 
filled and cleaned, and their scales are detachable. 
C is a bell glass with polished edges, and which is 
provided at the top with a polished glass cook. It 
rests upon a base which has been polished with 
. emery, and which is cemented to a metallic frame 


M is a pressure-gauge that can be f 
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mixed with air. The suction of the tube T is very 
strong, and upon putting the tube in communica- 
tion with a bell glass it is possible to obtain a 
maximum vacuum, which varies in winter and 
summer according to the tension of the aqueous 
vapour, The apparatus may be made of metal. 
Mr. Alvergniat, in his new apparatus, has con- 
nected the two cones at G (2, Fig. 2), aud left but 
one aperture, H, or two apertures, asshown in the 
section of the apparatus, Fig. 3, which represents 


FIG. 3. 


FIG. 2. 
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air isiregulated through the cock D'. This exceed 
ingly practical apparatus is destined to render 
valuable services to physiologists, botanists, and 
all laboratories of soience.— La Nature. 


RUSSIAN KITES.—A MUSICAL KITE. 


HE mode of constructing kites is very different 
in various countries. The following is the 
mode in Russia:—Selection is made of quite a 
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. Supported by four legs. This bell glass covers a 
„stand upon which capsules or vessels containin 

extracts may be placed. Under the lower shelf 
of this stand is placed a vessel containing sulphuric 


-acid. The degree of vacuum is ascertained through 
a small manometer, ; 


In the foreground may be seen the gas burner 


that the tromp converts into a blowpipe when air 
is forced into it. It only remains now to explain 
the mode of operation of the apparatus, The 
tromp is based upon the principle of the Giffard 
injector, and was devised in 1872 by Mr. Lane, a 
pupil of Deville's. Shortly after that period the 

rothers Alvergniat put the first models of the 
apparatus into the market, and the use of them 
has now become general in laboratories. 

The tromp, which is made of glass, consists of 
two conical nozzles, A and B, arranged as shown 
in the diagram in Fig. 2. The water enters 
through the faucet R, passes from cone A into 
cone B, as in the injector, and, on making its exit, 
garries along with it the air that it has sucked in 
at T. The water that flows out at E is thus 


one of the metallic tromps at r ?“. The tube through 
which the water flows is prolonged in a metallio 
cylinder, G. If the lower cock, D', be nearly closed, 
a certain quantity of water will accumulate in the 
cylinder and compress the air therein, and the 
latter will escape under pressure, through the cook 
at the top. It is possible to obtain a pressure of 
0˙10m. of mercury. The discharge of compressed 


Figs. 1 TO 4.—THE RUSSIAN KITE. 


tough paper of rectangular form, whose length is 
from 14 to 13 time its width. To the edges of 
this are glued four light strips of wood and two 
diagonals (Fig. 1). For greater strength, the ends 
of the three strips that cross each other at the 
corners are connected by strings. The cord is 
divided into three branches, one of which holds 
the kite by the centre C, the two others by the 
corners A and B (see Fig. 2.) To this effect the 
centre of the kite is punctured by making a hole 
through the two diagonal strips which cross at that 
point. A string is pasen through this hole, and 
fixed by means of a large knot formed in the end 
of it. The length of this string should be equal to 
the distance from the centre to the upper edge. 


a — — i , 


about from 2in. to 4in. radius. 
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Another string is attached by one end to the corner 


A,and by the other end to the corner B. The 
length of this string should be equal to AC + CB, 
C being the centre. After this, the middle of the 
string is connected with the middle of the one 
starting from the centre. In this way we havea 
skeleton prism whose edges are represented by the 
strings united as has been explained, and the base 
by the portion A BC of the kite. The cord is 
ed to the point where the three strings meet 
Fig. 2). We now proceed to affix the tail. 
aking quite a long string, we fix one end to the 
corner and the other to the corner: F. The 
len of this string is usually made equal to 
ED +- DF. The tail of the kite is attached to the 
middle of this string, and usually consists of a 
long string, to which pieces of paper are fixed at 
intervals, and at the end of which is attached a 
heavier piece of paper ora rag. The weight to be 
given these tail appendages is to be found by ex- 
periment. If it is too great, the kite will not rise, 
and if it is too little, the kite will have no stability 
in the air, and will be apt to dive. One important 
thing to see to is that the tail be not too short. It 
might almost be said that the longer it is, the 
better. In order that the kite may have more 


stability and more resistance to the wind, it is 


made convex at its upper part. To this effect, the 
two upper corners, A and B (Fig. 3), are drawn 
slightly backward by means of a string that is a 
little shorter than the upper edge, A B. If to this 


string there be attached a piece of stiff paper in 


the 
two, this paper, when agitated by the wind, and 
atriking the ite, will make quite a loud hummin 
noise, Kites constructed according to this metho 
have great ascensional force. A kite about a yard 
in length is capable of easily lifting a Chinese 
paper lantern. If a lighted candle be put into this 

atter, and the kite be sent up at night, the effect 
will appear very curious to those who, from a 
distance, observe this species of moving star in the 
heavens. 

An artillery captain at Toulouse sends to a 
Frenoh paper the following information in regard 
to the musical kites used in Tonkin by the 
Annamites: — “I have the honour of send- 
ing you some sketches of a kite (Fig. 5) 
that I have seen operating in the vicinity 
of Haiphing, in Tonkin. large number of 
Annamites, children and men, amuse themselves 
in sending up this kite, which, when once in the 
air, is fixed to the ground by the curd, and left to 
itself, It is not rare to see an urchin seated upon 
the back of a buffalo (to whose horns the kite is 
attached), and moving about to the sound of tke 
reed pipe fixed to the kite.” | 


ape of a double crescent (Fig. 4), folded in 


FIG. 5.—MUSICAL KITE. 


The annexed sketch (Fig. 5) shows the construc- 
tion. From M and N, the kite has a curve of 
This curve is ob- 
tained by tautening the string extending from M 
to N. A reed pipe, E, is fixed on the opposite side, 
above the kite. The air rushes into the two 
apertures of this, and produces a sound that can 
be heard from afar. The reed is fixed to the kite 
with a small piece of bamboo that traverses it in 
the centre like the principal piece, B, and is about 
2in. distant from the body of the kite. Sometimes 
the Aunamites use two reeds, one placed above 
the other, the upper one being smaller than the 
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Fire Extinguisher.—A Munich manufacturer 
formulates a compound consisting chiefly of 
common salt, alum, soluble glass, and tungstate of 
soda, which has been introduced with great success 
in Austria and Switzerland for the extinction of 
fires, and is now being used in Germany, where the 
Admiralty have recommended it to their navy 
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SCIENTIFIC SOCIETIES. 
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ROYAL METEOROLOGICAL SOCIETY. 


1 usual monthly meeting of this Society was 

held. on Wednesday evening, the 16th inst., 
at the Institution of Civil Engineers, 25, Great 
George-street, Mr. W. Ellis, F. R. A. S., president, 
in the chair. Mr. G. Eyres, Mr. J. T. Hotblack, 
and Capt. G. H. M. Kensington, R. E., were 
balloted for and elected Fellows of the Society. 
The following papers were read :— 

(1) “ Notes on taking Meteorological Observa- 
tions on Board Ship,” by Capt. D. W. Barker, 
F. R. Met. Soo. The author makes various sugges- 
tions as to-the placing of meteorological instru- 
ments on board ship with the view of securing 
uniformity. 

(2) “Marine Temperature Observations,” by 
Dr. H. R. Mill, F.R.S.E. After briefly sketching 
the principal historical methods of observing 
temperature beneath the surface of the water, Dr. 
Mill discussed in detail the relative merits and de- 
fects of the two instruments now in common use for 
this purpose. The self-registering maximum and 
minimum thermometer on Sixe’s principle, even 
with the addition of an outer bulb to protect it 
from pressure, has certain inherent defects, It 
merely shows the highest and lowest temperatures 
passed through, the indices are liable to be shaken 
from their proper position, and it requires long im- 
mersion in order to attain the temperature of its 
surroundings. Mr. J. Y. Buchanan has shown how 
by the use of mercury and water piezometers the 
actual temperature at a given point may be ob- 
tained, no matter how the temperature between that 
point and the surface may vary. Such instruments 
have not been much used, and now a modification of 
the mercurial outflow thermometer, patented by 
Messrs. Negretti and Zambra, as the “standard 
deep-sea thermometer,” is largely used. When fitted 
in a frame which admits of the thermometer re- 
gistering at a precisely known depth, admirable re- 
sults are obtained by it. The manner of using 
these thermometers in the Scottish frame, and of 
conducting temperature trips in comparatively 
shallow water, were described, and the best ways of 
recording the observations and elaborating the re- 
sults were alluded to; the work of the Scottish 
Marine Station on the Clyde sea area being taken 
as an illustration. The importance of marine 
temperature observations as bearing on submarine 
geography, on navigation, on the distribution of 
animal life, and consequently on fisheries was 
alluded to. The paper was illustrated by diagrams, 
and by the exhibition of the apparatus, which was 
described. 

After the reading of these papers the meeting 
was adjourned in order to afford the Fellows an 
opportunity of inspecting the Exhibition of 
Marine Meteorological Instruments and Apparatus 
which had been organised under the auspices of 
the Society (see p. 85). 


ROYAL MICROSCOPICAL SOCIETY. 


HE sixth meeting of the Session was held on 
the 9th inst., at King's College, Strand, 
3 Mr. T. W. Suffolk, vice-president, in the 

air. 5 

Mr. E. C. Bousfield’s note accompanying photo- 
micrographs of Amphipleura pellucida and salicine 
crystals presented by him was read as follows :— 

“The photomicrographs of Amphipleura pellu- 
cida presented to the Society are not offered as ex- 
amples of first-class photomiorographio work, for 
which mere accuracy of focussing and proper cor- 
rection of the objective used are by no means suffi- 
cient. They will suffice, however, to show what 
may be expected from the employment of Prof. 
Abbe’s new lenses, and in that respect may prove 
interesting. The objective employed was a very 
fine zin. apochromatic homogeneous-immersion, 
N.A. 11 projection eyepiece 6—and the illumina- 
tion was obtained by a small pencil of very 
oblique rays from the margin of an Abbe con- 
denser of 1'4 N.A. The illumination of the ob- 
ject, as shown by the darker central portion of the 
negative, was by no means all that could be de- 
sired, but the sharpness of the negative, as testified 
by the considerable enlargement which it bore, 
leaves little to be desired, and I hope shortly to be 
able to bring still more perfect examples before 
the Society. Mr. C. Lees Curties effected the reso- 
lution of the object; for the remainder I am re- 
sponsible. The plate used was a Hunter and 
Sands Premier,’ giving about thirty on Warnerke's 
scale, and the exposure was half an hour, though 
less would probably have sufficed. The light was 
obtained from a Paragon lamp, using, of course, 
the edge of the flame. 

“ As an evidence of progress in another direction, 
perhaps equally important to the photomiocro- 
grapher, the negatives which accompany the 
Amphipleura specimens may not be without in- 
terest. They represent salicine crystals as viewed 
by polarised light, and the colours were purposely 
selected to test as severely as possible the capacity 


15 


of the plate used—a Dixon’s orthochromatio.~ I 
have employed these plates for such work, with 
growing satisfaction, for a considerable time. 
They fail, from exigencies of manufacture and de- 
velopment, at the red end of the spectrum; but 
even there are far superior to any others with 
which I have met. The objective used was Zeiss's 
A, with eyepiece, exposure three minutes or there- 
abouts. Neither negative has been retouched,” 


Mr. H. Watts’s letter was read, accompanying a 
slide of a rare foraminifer found by him in the 
Miocene deposits of Victoria, believed to be some- 
what unique, as it is the first time it has been 
found fossil. It was, however, seen on one or two 
occasions in the Challenger dredgings, but then 
only two specimens, A second slide sent by Mr. 
Watts was of the last new species of Marine 
Hydroida found in Victoria during 1886, named, 
after the discoverer, Plumularia Wattsii. 

Dr. Crookshank exhibited two photomicrographs 
of flagellated protozoa in the blood. These photo- 
graphs were taken with Zeiss's 1/18 homogeneous- 
immersion from a preparation stained with 
magenta, The amplification (1750) was obtained 
by enlargement from the original negatives. They 
illustrated the employment of the Eastman bromide 
paper, and the value of photomicrographs for 
teaching purposes. The flagella and the delicate 
longitudinal membrane were clearly demonstrated. 
The negatives were not retouched. i 

Mr. J. M. Turnbull's sliding nose-piece and 
adapter, which was awarded a silver medal by the 
Royal Scottish Society of Arts, was exhibited and 
described by Mr. Crisp. It consists essentially of 
a small face-plate or “chuck,” which screws into 
the ordinary “nose” of the microscope. On its 
face this has a slide, which has fitted into it another 
sliding-piece, and into which the objective is. 
screwed. As many of the other objectives as belong 
to the instrument are fitted with similar sliding- 
pieces, which also fit into the first. Once, there- 
fore, an objective is fitted and centred with one 
of these sliding pieces, having a sufficient length 
of tube to bring it very nearly into foous, it can be 
substituted in a moment for one of lower or higher 
power, as the case may be; and if an object has 
been previously centred on the stage with a low 
power, it will be found accurately centred .in the 
field of that of the higher. 

Mr. W. A. Haswell’s description of a rotating 
stage and oircular slides for large series of sections 
as Tead, and the photographs sent by him exhi- 

ited, l 

The apparatus was more especially designed for 
the purpose of enabling students conveniently to 
examine series of sections of objects which they 
have not the opportunity of sectioning for them- 
selves. It is thus more particularly intended for 
special type-series of sections of such objects as 
when out into thin seotions would occupy a v 
large number of slides of the ordinary form—suc 
as the earthworm, leech, fluke, Amphiozus, chick, 
mammalian embryos, and the like; but besides its 
use for demonstration purposes it is also claimed to 
be of the greatest service in investigation. The 
sections are mounted on circular discs of glass Yin. 


to llin. in diameter, with a circular aperture of 


din. or din. in the centre, and they are laid round 
the outer edge of the disc in concentric circles. A 
series containing thousands of sections may be 
arranged on one disc. The apparatus for enabling 
the series to be examined is a brass revolving table 
carried on a horizontal arm, which is fastened to 


the right-hand corner of the stage of the micro- 


scope by a screw. The glass disc is centred on 
the circular table and fastened with a pair of spring 
clips. The table, carrying with it the disc, is 
rotated by a rack and pinion worked by a milled 
head underneath. The concentric circles of sections 
are brought under the tube by the movement of 
the horizontal arm, by means of which the centre 
of the revolving table is brought nearer to or 
carried further away from the centre of the stage. 
Mr. A. Frazer's centring nosepiece for use with 
double nosepieces was exhibited and described by 
Mr. Crisp :—“ When the nose- piece is moved in the 
usual way, and one objective put in place of 
another,” writes Mr, A. Frazer, “it seldom 
happens that an object which was in the focus of 
one power is also in the focus of the other. This 
defect may be remedied by making the sides of the 
nosepiece which hold the objectives of unequal 
lengths, or by putting an adapter on either side, 
and so correcting for the difference of adjustment 
for focus. When this correction has been made 
the convenience of the nosepiece is much in- 
creased; but the error of want of concentriocity 
may still remain —i. e., a partioular point in the 
middle part of the field ot the lower power may 
not also be in the centre of the field of the higher. 
The appliance now described has been designed to 
remedy the defects both of want of centre and 
error of focus. It consists of an outer brass collar, 
which in its upper part is provided with a screw 
which fits one of the screwed ends of the nose- 
piece, and in its lower part consists of a brass 
collar, which is provided with three mill-headed 
steel screws placed at regular intervals in its oir- 
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cumference. These screws control an inner ring, 
into which the objective is screwed, and which 
may be moved laterally by means of the steel 
screws. This inner ring, and also the outer ring 
which supports it, may be made of any suitable 
length, and by this means the acourate adjustment 
for focus is effected; while the inner ring being, 
as already mentioned, capable: of a lateral move- 
ment, the adjustment for ‘centre’ may also be 
accurately made.” 

Mr. W. Watson exhibited and described the 
Watson-Draper Microscope, a new instrument 
which he had made on the designs of Mr. E. T. 
Draper. The microscope is an elaboration of the 
Watson-Crossley form, and the idea of the designer 
is “that when the object is on the stage either it 
may be made to rotate in any direction, horizontal 
or vertical, round a fixed beam of light, without 
the light even leaving the spot, or the stage may 
be kept fixed while the light is revolving round it 
in any direction, horizontal or vertical, always 
however, remaining upon the spot.” 

Mr. J. Mayall, jun., described the Nelson 
Model Microscope,” exhibited by Mr, Baker (see 
ENGLISH MECHANIC, Vol. XLIV., p. 497). 

Mr. G. Massee gave a résumé of his paper “On 
the Differentiation of Tissues in Fungi.” 

Mr. A. W. Bennett spoke of the interest attach- 
ing to Mr. Massee's paper, inasmuch as so much 
attention had not been paid to the differentiation 
of tissues in fungi as in the higher algw, where we 
often get diatinct tissues adapted for assimilation, 
for conduction, and for strengthening. He did not 
think, however, that this affected the primary 
classification of the vegetable kingdom into cellular 
and vascular plants, since it is doubtful whether 
any true vessels exist in thallophytes. The n 
of the basidiomyoetes he did not regard as having 
any sexual function whatever. They frequently 
contain large orystals of calcium oxalate. 


Prof. Stewart said that, although the interest of 
any structure is naturally greatly enhanced when 
we are able to recognise the function it performs, 
we must bear in mind the fact that it may have no 
duty to accomplish, but be only the result of certain 
forces acting on the organism, or be but the re- 
mains of something of use in past times. Might 
not the oystidia be produced by the more abundant 
ascent of fluids through the laticiferous tubes at 
certain periods, causing an expansion of their free, 
unsupported extremities ; the fluid contents finally 
escaping either by exuding through the thin walls 
of the cystidia or producing their rupture ? 

Drs. H. J. Johnston-Lavis and G. C. J. Vosmaer's 
paper On Cutting Sections of Sponges, and other 
similar structures with soft and hard tissues,” was 
read by Prof. Bell. 

Mr. B. B. Woodward gave some further expla- 
nations as to the specimens exhibited in illustra- 
tion of the paper, which were of exceptionally 
large size. 

Prof, Stewart said that large and thin sections of 
sponges were often of great use by enabling one 
to determine the natural relationship of distant 
parts to one another, so that the method described 
would probably be of chief use in making such 
sections of the harder sponges. He thought, how- 
ever, that the simpler freezing method would suf- 
fice in most cases. For investigations into the 
more minute structure, he had obtained the best 
results by hardening in osmic acid and alcohol, 
freezing, and cutting with a microtome, and mount- 
ing in a solution of acetate of potash, without 
further staining, or staining with carmine or log- 
wood, and mounting in Canada balsam. 

Prof. Bell considered that large sections would 
be found useful in the systematic examination of 
sponges, as an assistant to classification. 

Mr. F. Kitton’s note on “ Styrax and Canada Bal- 
sam was read :— For the last few months I have 
been using a mixture (equal parts) of styrax and 
Canada balsam. The latter was pure, but hardened 
by exposure to a gentle heat. The styrax (‘strained 
styrax of commerce’), dissolved in benzol and 
filtered, should be of the consistence of olive oil or 
a trifle thicker, The refractive index is of course 
less than that of pure styrax, but higher than that 
of Canada balsam; it is admirably suited for all 
the more robust diatoms, from Eupodiscus argus to 
Pleurosigma angulatum. It can be hardened-over a 
Bunsen burner without the formation of air- 
bubbles until it becomes brittle, which, however, 
is not desirable. Hardening does not materially 
alter its colour, For the delicately-marked diatoms 
Ihave found nothing better than tolu. Prepara- 
tions made two years ago are still free from orystals 
of cinnamic acid. Prof. H. L. Smith, in the be- 
ginning of 1886, kindly sent me some of his own 
preparations of bromide of antimony in boro- 
glyceride, together with a score of slides in various 
other media; many of them were beginning to 
show crystals; and at this date (December 18th, 
1886) the diatoms are obscured by dense orystals. 
The slides prepared by myself with his bromide of 
antimony and boro-glyceride, the covers cemented 
with litharge and red-lead mixed with gold size 
(the most durable of all cements—I have some 
insect preparations, mounted in cells nin. deep 
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the indefatigable exertions of the secretaries for 
the subjects brought before the Society, the 
varied character of which has contributed largely 
to the interest of the meetings. 


LIVERPOOL ASTRONOMICAL 


SOCIETY. 
4 sixth meeting of the session was held 
W. D 


filled with dilute glycerine and spirit, as perfect as 
they were when first mounted twenty-five years 
ago), are all full of crystals and perfectly useless. 
This is much to be regretted, as in every other 
respect this medium left nothing to be desired. 
With adry zin. of Ross the lines on Surirella 
gemma were easily resolved into dots, and those on 
P. angulatum could be seen with an old Ross gin. 
of 74°, Ihave several of Dr. Meates’ sulphide of 
5 mounts, but they are spoilt by crystallisa- 
ion.” 

M. L. Chabry's capillary tube slide and perforator 

of cell elements was exhibited and desoribed. 


At the annual meeting the by-laws were sus- 
pended for the purpose of re-electing Dr. Dallinger 
as President for another year, his re-election being 
proposed by Mr. Carruthers, President of the 

innean Society. 

The following were elected Council and officers 
for the ensuing year :—Vice-presidents: Robert 
Braithwaite, M.D., M. R. C. S., F. L. S.; J. William 
Groves, John Mayall, jun., F. Z. S.; William 
Thomas Suffolk. Treasurer: Lionel S. Beale, 
M. B., F. R. C. P., F. R. S. Secretaries: Frank ve 
LL.B., B.A., V.P., and Treas. L.S.; Prof. F. 
Jeffrey Bell, M.A., F.Z.S. Twelve other members 
of Council: J oseph Beck, F. R. A. S.; Rev. Edmund 
Carr, M. A.; Frank R. Cheshire, F. L. S.; Edgar 
M. Crookshank, M. B.; Julian Deby, G. F. Dowdes- 
well, M. A.; James Glaisher, F. R S., F. A. A. S.; 
Albert D. Michael, F. L. S.; John Millar, L. R. C. P., 
F. L. S.; Urban Pritchard, M. D.; Prof. Charles 
Stewart, M. R. C. S., F. L. S.; Charles Tyler, F. L. S. 


i The report of the Council for 1886 was as fol- 
ows :— 

Fellows.—During the year forty-four Fellows 
bave been elected, a number which is a little below 
the average of preceding years ; the deaths, however, 
have been somewhat exceptional, so that these, 
added to the resignations and removals, have 
reduced the list by thirty-three Fellows. Of the 
Honorary Fellows, one vacancy has occurred during 
the year through the lamented decease of Mr. 
Busk, whose death was noticed by the President at 
the October meeting. This vacancy has not yet 
been filled. The list at the end of last year stood 
as follows:—617 Ordinary Fellows, 49 Honorary 
Fellows, and 82 Ex-officio Fellows, or 748 in all. 


Finances.—The revenue of the year for interest 
admission fees, and annual subscriptions, exceede 
£1,000. The net increase of annual subscriptions, 
due to elections of new Fellows, during the year, 
amounts to £24 3s., the invested funds standing at 
the same amount as last year. The arrears of sub- 
scriptions are small, and the Council believe that 
this Society will compare favourably in this respect 
with any other society in London. The composi- 
tions received during the year have been applied 
in part towards payment of the costs of the por- 
traits of the presidents, which it had beenintended 
to defray out of the invested funds. 


Library and Cabinet.—The Council are glad to be 
able to report that the catalogue of the library is 
in the hands of the printers, and will be issued 
during the present session. In going through 
the books, it was found that there are many which, 
whilst valuable in themselves, are not, in the 
opinion of the Council, sufficiently useful or 
interesting to Fellows of the Society to make it 
desirable to retain them, having regard to the fact 
that the space in the library is rapidly being ex- 
hausted, and there is but little room to provide for 
the necessary books to be purchased in future 
years. Under these circumstances the Council 
recommend that they should be authorised to dis- 
pose of such books as they may consider it unde- 
sirable to retain. The examination of the cabinet 
has been continued, and is still in progress, An 
exhaustive inspection has been made of the slides 
and a considerable number have been repaired 
and otherwise put in order. For this work the 
Society are largely indebted to Mr. W. H. T. 
Suffolk, who has been unremitting in the attention 
which he has paid to this matter. 


Journal.—It having been found practically im- 
ossible to compress the Journal within narrower 
mits, the Council have consented to an enlarge- 
ment of the page, so as to give more matter 
within the same number of pages, andit is hoped 
that by this means any necessity for an increase 
in the latter may beobviated. Arrangements have 
also been made for providing a somewhat thinner 
paper, so that the bulk of the Journal as a whole’ 
will be reduced. The Fellows will understand, 
however, that the volumes, although apparently 
smaller than hitherto, will contain in reality more 
matter. The subdivision of the summary has 
been carried still further by subordinate headings 
being given to the anatomy and physiology of the 
botany section, and also to both divisions of 
microscopy, thus facilitating a reference to the 
notes relating to any given subject. 
Meetings.—The interest in the evening meetings 
has been extremely well sustained during the year, 
the attendance having been larger than in any 
previous year. The Sooiety are much indebted to 


on Monday evening, the 14th March, Mr. 

. D. H. Deane, M.A., inthe chair. The election 
of 28 members was confirmed, and 10 candidates 
were nominated. Mr, Thos. Gwyn Elger formally 
proposed that the annual general meeting be this 
year held in London. The 128 ER though 
nominally associated with the city of Liverpool, 
had assumed a national character, inasmuch as it 
included members from ail parts of Great Britain 
and Ireland, and, consequently, ceased in any way 
to remain a local institution. For the future 
welfare of a society constituted on this basis it 
was desirable that an annual conference of members 
be held at some place conveniently situated for 
such an assembly. A large proportion of the 
members resided within a radius of 80 miles from 
the metropolis, and it was in every way desirable 
that the annual meeting for 1887 be held there. 

Mr. C. A. Defieux seconded, and he was sure it 
would receive the support of all local members. 
(Applause.) The annual meetings had hitherto 
been anything but a air A few members 
had met in a friendly way to pass the accounts 
and, after a few mutual compliments, the annual 
meeting of that year was a thing of the past. No 
doubt all this was very pleasant, but it tended to 
make things run too much in one groove, and a 
little outside oriticism would be beneficial in every 
way. 

Mr. S. M. Baird Gemmill opposed the resolution. 
He thought it would be quite out of keeping for 
the annual general meeting of the Liverpool 
Astronomical Society to be held in London. It 
could not promote the intercourse of members, 
since it would only be those residing in the metro- 
polis who would benefit. It would, he thought, be 
detrimental to the Society to do anything which 
could interfere with the continuity of its history. 
The imaginary difficulty of its being supposed to 
be a mere‘local affair had not prevented its rising 
in the past, and was not likely to do sọ in the 
future, i : 

Mr. James Gill, a vice-president, heartily sup- 
ported the resolution. Whatever benefit there 
was ought to be shared equally, and London had 
certainly the first claim. It was impossible for 
non-residents to appreciate the difficulties pre- 
sented by the supposition that it was a mere local 
affair, or they would see they were far from 
imaginary. Se us y 

Mr. Walter Sang thought it might be as well 
next session to hold ordinary meetings in different 
towns on the lines of the British Association, the 
preference to be given to those towns which 
contain most members. i ; 

A paper was read on the “ Absolute Dimensions 
of a Star Cluster by Mr. J. E. Gore. The gło- 
bular star clusters, consisting of thousands of 
minute stars, were some of the most interesting 
objects. It was not easy to understand on what 
dynamical principles such an immense assemblage 
of bodies could exist without interfering with each 
other. They could not be at rest, and it was 
possible that each of the components described an 
ellipse about the centre of gravity, which would 

robably be situated near the centre of the sphere. 
Dne of the most remarkable of these objeots was 
13 Messier, which lay between 7 and 2 Her- 
oulis. The number of stars in this cluster was 
estimated by Sir W. Herschel at 14, 000, and 
Admiral Smyth stated that its central condensa- 
tion must be subject to no known law of aggrega- 
tion. This might convey the impression that the 
component stars near the centre were almost in 
contact. If, however, they considered the cluster 
as a sphere filled with stara, the apparent conden- 
sation at the centre was easily accounted for. Mr. 
Proctor was of opinion that the whole cluster need 
not exceed in mass an average first-magnitude star, 
If they assumed the total mass as equal to twice 
the sun’s, it would give an average diameter of 
45,218 miles for each component, and a very simple 
calculation on the above assumption would show, 
that so far from the closeness of their positions 
being real, each star in this wonderful cluster 
might be separated from the next by a distance of 
9,000 million miles! y 

Ina paper on the “Temperature of Stars,” Mr. 
W. H. S. Monok inoluded all bodies in space 
whether Luminous ọr not. That there were dar. 
bodies in stellar space the existence of meteors 
afforded conclusive proof, since many of them 
described parabolio, or even hyperbolic, orbits. 
Again, there was a class of variables, known as the 
Algol type, which strongly suggested the periodical 
transit of a dark satellite across itsface. Further, 
the immense body of telescopic stars offered strong 
indications either that the entire stellar system 
was confined within a measurable distance from 


—— 
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been reduced to a smaller number of concepts 
namely, 120—and with these 120 concepts and 
a few demonstrative elements the whole of our 
language could be accounted for. As the 72 

chemical elements of the universe accounted 
for the whole of nature, so these 120 elements, 
by being combined again and again, explained 
the whole of our language and the whole of 
our thought. Whatever we think, we think 
by means of 120 fundamental concepts—pos- 
sibly with even fewer. . 


At a recent meeting of the North British 
Branch of the Pharmaceutical Society of Great 
Britain, a paper, having reference to the chemi- 
cal action of freezing solutions on ice-cream 
machines, was read by Mr. J. H. Fisher, of 
Dunfermline. In consequence of a case of 
poisoning by ice-cream, the author was in- 
duced to examine some of the machines 
employed for its manufacture, which he found 
to be made as a rule of zinc, and that the best 
of them, although coming in contact merely 
with ice and salt, were nevertheless constantly 
becoming worn and needing repairs. ` He then 
conducted a series of experiments, and came to 
the conclusion that the products of the reaction 
he obtained were chloride of zinc-ammonium 
(which was insoluble in water), chloride of 
zinc (which was readily soluble in water), 
nitrate of potassium, and ammonia gas. The 
symptoms of poisoning by ice-cream correspond 
closely with those produced by chloride of zine ; 
put the author thought that it would not at 
present be prudent to hint at such an origin 
for the known cases. Meanwhile, he thinks it 
necessary that manufacturers of refrigerators 
who recommend freezing mixtures to be used 
should understand the dangerous nature of the 
compound which might be formed, and also 
that the certain destruction of the machine 
itself may be only a question of, at most, a few 
weeks, Owing to the comparative cheapness 
of zinc, it is now largely employed in the 
manufacture of quite a number of vessels and 
utensils, and on that account it is desirable 
that as much of its chemistry as possible should 
be known. 


Ata meeting of the French Société de Théra- 
peutique M. Martineau stated that he had treated 
diabetes for the last 10 years with almost in- 
variable success, by a method borrowed froma 
deceased practitioner. The treatment consists 
in using as a beverage aérated waters, to which | 
a solution of carbonate of lithia and arseniate 
of soda is added. Prof. Semmola, of Naples, 
believes in the chloride and iodide of sodium, 
followed by the phosphate of sodium or of 
calcium ; but apparently puts more faith in 
the inhalation of oxygen. 


A telegram from New York, circulated) 7 
the Central News, reads :—“ Dr. M‘Olaughlin, 
head physician of the Philadelphia Hospital, 
reports the marvellous and unprecedented cure 
of thirty patients in the last stage of consump- 
tion, solely by means of rectal injections of 
carbonic-acid gas. The gas is prepared accord- 
ing to the system outlined in a recent paper by 
a professor of the Lyons University. The 
medical authorities at the hospital express the 
belief that an absolute cure for consumption 
has been found. 


An elaborate paper on “ Railway Brakes,” by 
Mr. W. P. Marshall, was read the other week 
before the Society of Arts, and was followed 
by a lengthy discussion. It was generally 
conceded that there are only two forms of 
brake worth consideration—the automatic 
vacuum and the automatic compressed air ; but 
no further light was thrown upon the subject. 


the solar system, or that the light was absorbed by 
some medium. The great difference in the mass 
of known bodies confirmed this conclusion ; from 
Jupiter downwards the scale was regularly pro- 
gressive. Some of the asteroids were very small, 
and the satellites of Mars still smaller, whilst 
recent observations went far to prove that the 
zodiacal light and the rings of Saturn were but the 
concentrated reflection from very small bodies 
indeed. There were also other grounds for ex- 
tending these conclusions beyond the limits of the 
solar system. The masses of several binary stars 
had been determined, and these differed very con- 
siderably from each other. Now, a difference in 
size meant a corresponding difference of tempera- 
ture, and consequently of light, for it was evident 
that small bodies would cool much quicker than 
larger ones, and there was no reason for supposing 
a greater initial temperature. A remarkable in- 
stance occurred in the case of Sirius and its 
satellite, for, if we could rely upon the computa- 
tions of their masses, the satellite is only one half 
the size of Sirius. The relative intensity of their 
brilliancy was still more conspicuous, for the 
satellite was fully 12 magnitudes below Sirius 
in the usual scale. Assuming, then, that both 
bodies are spheres of equal density, Sirius gives 
1,000 times the light of its companion for each 
unit of surface. Spectroscopic evidence would 
tend to the same conclusion, for they knew from 
practical experiment that the more highly a body 
was heated the more its spectrum was developed at 
its violet end ; and such difference in stellar spectra 
might reasonably be referred to the effects of 
temperature. 

Capt. W. Noble contributed a note of his obser- 
vations made during the recent occultation of 
Aldebaran. The star had disappeared almost at 
the true north point of the moon's limb absolutely 
instantaneously. Its reappearance at the bright 
limb was a beautiful sight, as it flashed into view 
in a valley among a small range of mountains, and 

, 80 exquisite was the definition of its diso that the 

first diffraction ring was visible in contact with the 
limb of the moon, a conclusive proof to him of the 

‘non-existence of any atmosphere whatever. The 
pronounced orange tint of the star was very 
apparent as contrasted with the silvery light of the 
moon. Nothing in the slightest degree resembling 
projection or clinging to the moon's limb was 
apparent, As the Society. had an educational 
branch, he would call attention to the marked 
differences daring the times of occultation, caused 
by relatively minute displacements on the earth's 
surface. His observatory was situated not quite 
32 miles from Greenwich, but this relatively small 
distance made a difference of 7m. 7sec. in the dura- 
tion of the occultation ; whilst at the Crowborough 
Observatory, which was only 44 miles to the N. E, 
of his own, there was a difference of duration of 
Im. 27sec. 

Mr. Thos. Gwyn Elger continued his description 
of the moon’s surface by an account of Petavius. 
This was one of the formations which might 
profitably be studied with even a 2in. telescope, 

and was entitled to rank as one of the most im- 
portant lunar formations. 

Mr. A. J. Whalley suggested the delineation of 
lunar features on a large scale. This would avoid 
the difficulty of representing minute details, often 
in a very inconvenient position at the telescope. 
The sketch might afterwards be reproduced on a 
smaller scale. Large charcoal sketches of Coper- 
nicus and of some sunspots were handed round for 
inspection, together with photographs of the 
sketches on a much reduced scale, 

In a continuation of his articles on telescopic 
work, Mr. W. F. Denning treated on “ Method 
and on a Persistent Hnthusiasm in Observation.’ 
Nearly all the most successful observers had been 

z men of method, and recognised a certain purpose 
in every observation. He deprecated the too 
common practice of amateurs of looking up an 


“Suspected Variable Stars,” and on “ Quelque 

Considerations sur Etude des Etoiles Doubles,” 

97 . Lihou. The meeting adjourned at 
. 30m. ` 


SCIENTIFIC NEWS. 


— — 


TS death is announced at Buenos Ayres of 

Mr. William Denny, one of the partners 
in the firm of Denny Brothers, Dumbarton, the 
famous Clyde shipbuilders. Mr. Denny began 
his career twenty-three years ago, and since he 
arrived at manhood has devoted much of his 
time to the promotion of technical education, 
and talents of no mean order to the further- 
ance of scientific shipbuilding. His death, at 
the early age of thirty-nine, will be lamented 
by a wide circle of friends, and regretted by 
all who can appreciate the work he did in his 
too short life. = 


M. Alexander Borodin, professor of chemistry 
at the Medico-Surgical Academy at St. Peters- 
burg, but more widely known as a musical 
composer, died recently. 


We have received from Admiral Mouchez a 
copy of his “La Photographie Astronomique 
à la Observatoire de Paris et la Carte du 
Ciel“ (Paris: Gauthier-Villars). It contains 
several photographs by MM. Henry, including 
Jupiter and his bands, Saturn and his ring, 
nebule, and views of the moon. The work will 
be welcomed by astronomers in all countries. 


M. Bigourdan has pointed out that the 
motion in R.A. of minor planet 265, discovered 
by Dr. J. Palisa, of Vienna, on Feb. 26 last, is 
unusually rapid, amounting to — 1m. 40s. As the 
planet is relatively near the earth, it is probable 
that it may be employed in future determina- 
tions of the solar parallax. 


The British Association meets this year at 
Manchester, on August 31, under the presidency 
of Sir H. Roscoe, M.P., F.R.S. The following 
are the selected presidents of the different 
sections :—Section A, Mathematics and Physics, 
Sir Robert S. Ball, Astrenomer Royal for 
Ireland; B, Chemistry, Dr. Edward Schunck, 
F. R. S.; C, Geology, Dr. Henry Woodward, 
F.R.S.; D, Biology, Professor A. Newton, 
F.R.S. ; E, Geography, General Sir Charles 
Warren, R.E., G. C. M. A.; F, Economic Science, 
Dr. Robert Giffen: G, Mechanical Science, 
Professor Osborne Reynolds, F.R.S. For 
Section H, Anthropology, a president has not 
yet been obtained. One of the public lectures 
will be given by Professor H. B. Dixon, on 
“The Rate of Explosions in Gases”; the 
lecture to the “operative classes” will be by 
Professor George Forbes, 


The annual meeting of the Institution of 
Naval Architects will be held on March 30 and 
5 days in the Hall of the Society 
of Arts. ! 


The University lecturer on geography at 
Cambridge will, it appears, not be appointed 
until 1888, and the contribution from the funds 
will be limited to £50. Lectures on geography 
will, meanwhile, be delivered by gentlemen ap- 
} | pointed by the Royal Geographical Society. 


In the first of a course of three lectures on the 
Science of Thought,” at the Royal Institution, 
Prof. Max a hag Lis sealers 3 
: : ; ; language was formerly deemed so comp icate 

object Lor the simpe 5 of seeing it, gad qondertal that it seemed impossible to 

In a second series of the micrometrical measures | asoribe to it a merely human origin. The 
-of 25 double stars, Mr. K. J. Tarrant acknow- | natural elements of language, or the so-called 

. valuable assistance he had received predicative roots had, however, been reduoed to 

. 1 Sadler. His experiences in the about 800, and the formal or demonstrative > l 

measurement of T Cygni formed an interesting elements to about three score. With these The famous triple valve oamein for condemna- 
example of the liability to error in this class of elements everything existing in human speech | tion; although it was demonstrated that it did 
5 In a former measure he had given | © y F] E g f Pir do all that.is claimed for it. In course of time, 
08“ as the distance of this pair, but though he could be accounted for. Roots must ulfil three it will, no doubt, be in use on all railways 
had since watched it very carefully, it had always conditions. They must be intelligible, not only ’ A i ° 
been noted as single. It seemed quite impossible | to the speaker, but to all who listened to him ; An examination of the eyes of drivers on the 
that it would have closed up in one year, so it at | they must be embodied in a definite number of | northern division of the North-Eastern Rail- 
once led to the conclusion that the object he had | consonants and vowels; lastly, they must ex- | way has disclosed the fact that about a dozen 
measured in 1885 must have been a spurious image. | press general concepts. These three con-jout of nearly a thousand have more or less 
ditions were fulfilled if, with Noiré, we ac- defective vision. It would be interesting to 
learn how this examination was carried out, as 


This was corroborated by the observations of Prof. 
C. A. Young with the Prinoeton refractor of 23in., cepted a root as the clamor concomitans of 
primitive acts performed by peoples in] persons have before now been pronaunced 


a ian aes Hall with the 26in. refractor 

a n j i wpa R 

ade ps st have een 95505 e tom 55 common. Roots received their conceptional colour-blind who could distinguish between 

inequality of the components, would be too small | Character from the fact that primitive men were | colours as well as those possessing normal 

for his aperture. This pair had since closed to | more conscious of their acts as the same though | vision. 

0:40’, which gave a period of less than 50 years, slightly changed and repeated again and again. It is stated that the Arrow Steamship and 

probably the shortest in the Northern Hemisphere, This was the first historical step leading Shipbuilding Company, of New York, are about 
‘Papers were received from Mr. M. C. Gaudibert towards a concept, ora comprehension of many 


by rae k l À to construct the ways for their first steamship, 
on“ Shickard,” from Mr, S. M. Baird Gemmill on | things as one. The 800 roots, however, had the Pocahontas, She is to be 540ft. long, 40ft. 
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wide, and have a draught of 254ft. The engines 
will be of 27,986 horse-power, and be supplied 
by twenty boilers, the estimated speed being 22 
knots an hour. The vessel will not carry 
cargo, and only a few express packages, and 
altogether she will have 1,060 watertight com- 
partments. 


High pressurés and multiplied expansion of 
steam are not to be confined to steam vessels. 
The North-eastern Marine Engineering Com- 
pany, Sunderland, are making for the Wands- 
worth pumping station of the Sonthwark and 
Vauxhall Water Company engines of the ver- 
tical marine type having cylinders of 13}in., 
19in., 26in., and 32in. diameter respectively, 
with a stroke of 3ft. Steam is to be admitted 
to the smallest cylinder at a pressure of about 
2001b. per square inch, and will pass through 
the others consecutively to the condenser. 

ere are several novel features about these 
engines, and their performance will be looked 
forward to with interest. 


Two proposals have been submitted to the 
Minister of Works, New South Wales, for 
tunnelling under Port Jackson, in order to 
connect Sydney with North Shore—one a 
double tubular tunnel for road and railway 
purposes, 


Fish-hatching at the National Fish Culture 
-Association’s establishment, Delaford Park, is 
being carried on with gratifying success, special 
-attention being devoted at present to the 
American whitefish, Curegonus albus, the ova 
-of which were forwarded by the United States 
‘Government. Some fry of this species turned 
into the water at Burghley Park last year have 
-thriven well, and are now about eight inches 
long. At Delaford Park the Californian or 
rainbow trout, Salmo irideus, have grown more 
rapidly than any other fish, and the land-locked 
‘salmon, S. sebago, which is of especial value for 
: stooking lakes, have proved worth the attention 
bestowed upon them. The land-locked salmon 
is practically the same as Salmo salar, except 
that it rarely, if ever, migrates to the sea. The 
white fish is, however, the most promising, as 
it is described as being sweet and juicy, and 
equal to salmon, 


There is at present no proof that the efforts 
to acclimatise the sole and the turbot in 
American waters have succeeded, as the U.S. 
Fish Commission dredging last October failed 
to catch any flat fish. In 1880 five soles reached 
New York alive, and were deposited outside 
Sandy Hook ; in 1881 three soles and six turbots 
‘survived the voyage, and were turned into the 
sea at Sheep's Head Bay. 


At a recent meeting of the Paris Academy of 
Sciences, M. Frémy read a paper describing the 
‘successful researches made by him, with M. 
Verneuil's assistance, for obtaining artificial 
rubies. Some years ago he discovered a method 
of producing rubies, but all the specimens ob- 
tained were pasty, and wore away in scales. He 
adopted another process, and by letting alumina 
dissolve in fluoride of calcium he obtained 
crystals of alumina—that is to say, perfect 
rubies defying the closest scrutiny, and even 
higher in value than natural stones. They can 
be made of large size. 


The fifteenth annual meeting of the San 
Francisco Microscopical Society was held on 
‘Feb. 9, when mounted slides were presented by 
Mr. Howard and Mr. Breckenfeld showing the 
general character of the diatomaceous deposits, 
‘samples of which had been received from the 
‘State Mining Bureau. The deposits proved to 
be rich, but not equal to the famous Santa 
Monica fragment, which contained upwards of 
à hundred perfectly distinct species. The frag- 
ment was found on the beach in March, 1876, 
and although many efforts have been made to 
discover the deposit from which it was detached, 
they have been unsuccessful. The retiring 
president, Dr. Mouser, delivered his address, in 
the course of which he congratulated the 
members on the position of the society, and re- 
ferred to the great value of the microscope in 
the everyday purposes of life. 


An improved battery, for which a patent has 


been recently granted to Mr. G. F. Rose, con- 
sists of any number of containers and porous 
vessels, one containing an acid solution of 
bichromate of potash and a set of electrodes, 
the other containing water and the opposite 
set of electrodes, 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that ali 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the EDITOR of 
he ENGLISH MECHANIO, 332, Strand, W.C. 

All Cheques and Post-ofice Orders to be made payable to 
J. PASSMORE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, witli oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects: For such a person may have 
some cular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his undertake 
to write the whole body of physicks, a vice from whence 
grea. inconveniences derive their original.”—Afontaigne's 

tat. 
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ERRATUM — THE OCCULTATION OF 
ALDEBARAN, 1887, MARCH 2 — 
MEASURING OCCULTATION ANGLES 
ROUND THE MOON'S LIMB — CON- 
JUNCTION OF THE PLANETS — 
DRIVING AN EQUATOREAL FOR THE 
PURPOSE OF DRAWING — ENCKE'S 
DIVISION IN SATURN'S RING—INK 
FOR STYLOGRAPHIC PEN—LEMON 
SOLES — DOUBLE STAR NEAR 
CASTOR— VELOCITY OF PROPAGA- 
TION OF AN EARTHQUAKE WAVE— 
HIGGINS'S ‘‘ANACALYPSIS” THE 
CATASTROPHE OF FIFTY OEN- 
TURIES AGO (D— DAW AND NIGHT 
IN NEBULZ— LATITUDE — EARTE- 
QUAKE PREDICTIONS—HORIZONTAL 
DIAL. 


[26974.]—SEEING letter 26923 in print, I notice 
a slight typographical error in the penultimate 
paragraph, Where E ON = 38° 30” should, quite 
obviously, be EOS = 38 30. 

I am certainly not concerned to defend the 
Nautical Almanac, and in limine will say that the 
fixing of 54° as the northern of the limiting lati- 
tudes between which Aldebaran would be occulted 
by the moon on the 2nd instant, on p. 409 of that 
work, must have been the simple result of a very 
perfunctory piece of computation. But having 
made this admission, I feel a little surprise that 
the very sensible and measurable amount of the 
lunar parallax seems to beso unfamiliar to so many 
amateur astronomers; in fact, that they have quite 
failed to notice how the separation of any two 
given stations on the earth's surface, even by a few 
miles, suffices to alter her apparent position in the 
sky. Of course, as the occultation occurred so close 
to the true north point of the moon's limb, an 
observer at Southampton like “A. H. S.“ ae 
26924, p. 32), who would see her higher up than a 
man at Greenwich, would for the same reason 
witness the disappearance of the star, and its re- 
appearance, both further from the north point than 
the Greenwich observer, and, of necessity, the chord 
described by the star being longer, it would remain 
longer behind the moon at the southern station. 

If “F. B. A.“ (letter 26925, p. 32) will turn to 
p. 388 of your last volume, he will find a diagram 
and description of the manner in which angles are 
reckoned round the moon's limb for the calculation 
ofoccultations, and will ascertain that “south” means 
north, and “north” south, in the remarkable nomen- 
clature of our national ephemeris. I have more 
than once protested against this senseless technical 
inversion of familiar words, and asked why the 
universally employed method of reckoning angles 
in the measurement of double stars cannot be 
applied to the angular division of the moon's limb 
too ?—though without any result. But the editors 
of that excellent little shilling annual, the Com- 
panion to the Observatory, do give the angles of 
disappearance and reappearance of ocoulted stars 
from the true north point of the moon round by E. 
S. and W. It moreover contains much that renders 
the American Nautical Almanac of ‘such great value 
to the observer, but which is wholly absent from 
our own, and I strongly advise F. B. A.” (and 
every other observer) forthwith to invest the very 
limited amount of capital needed for its purchase 
in. the work referred to. 

I do not know which edition of Chambers's 
“ Descriptive Astronomy,” E. E. M.“ (letter 26930 

. 82) possesses; but certainly the conjunction o 

eroury, Venus, Mars, Jupiter, and Saturn be- 
tween Spica Virginis and Libra on Sept. 15th 
1186, is referred to on the top of p. 49 of the Third 
Edition now lying before me. The whole sub- 
ject is an attractive one to those who have at once 
ample leisure and an aptitude for monotonous 
calculation. Dn Ideler, the German chronologist, 
in his Handbuch,” alleged that of three oonjuno- 
tions of Jupiter and Saturn, which ocourred in the 


year B.C. 7, the planets were so close together dur- 
ing the third that they must have been seen asa 
single star; and that in that and other respeots 
they fulfilled the conditions of the phenomena of 
the Star of the Magi (Matthew ii. 2, 7, 9, and 
10). Professor Pritchard, however, in the year 
1856, undertook the computation of all three of 
these conjunctions, with the result of showing that 
during none of them were the planets so close as to 
appear as anything like a single star to the naked 
eye; and that, hence, Ideler’s hypothesis- broke 
down. Prof. Pritchard’s paper will be found on p. 
215 of Vol. XVI, of the R.A.S. Monthly Notices, 

If “Jason's” stand (letter 26934, page 33) is 
merely an altazimuth one; there is nothing for 
him but to set his telescope in advance of the ob- 
ject to be delineated, and make the best of the 
time it ocoupies in crossing the field of view. If, 
however, the telescope be mounted equatorially, 
however rudely, then he may drive it by the very 
simple means described by Mr. Vallance in these 
columns one-and-twenty years ago (ENGLISH 
MECHANIC, Vol. II. p.394), and so, keeping the 
object in the field, sketch it at his leisure. 

Are we really to understand that Mr. A. Pere 
Smith sees Encke’s division right round Saturn's 
ring A, as delineated in letter 26987 on p. 847 

“Suaor” (query 61908, p. 42) does not need any 
special ink for a stylographio pen. I always use 
common writing-ink in mine, the sole precaution 
needed being that of seeing that it is quite free 
from dust. 

In reply to “Sceptic” (query 61918, p. 43), the 


Lemon sole for, as the Channel fishermen sometimes 


call it, the French sole) only differs from the ordi- 
nary variety in being not larger, but actually smaller 
than the common sole; albeit it is wider, and its 
skin is orange and drab, with dark-brown spots. 
It is taken in the trawi with the common sole. 
For sole au gratin they are quite equal to the 
ordinary kind. ; 

The only star n.f. Castor which at all answers 
the description by Mr. Holmes (in query 61929, 
p. 43) is = 1123; but that is more than 1° off. Struve 
gave as its position angle 162°73°; the distance of 
its components 3°66", and their magnitudes 8'8 and 
9°6 


‘I see, from a statement of M. Lancaster, of the 
Brussels Observatory, that the shock of the earth- 
quake which did such damage on the Riviera on 
the 23rd ult., took about 35 minutes to travel to 
Brussels, and affect the instruments there. Asthe 
distance between Nice and Brussels is somewhere 
between 497 and 528 miles, the undulation must 
have been propagated through the earth at an 
approximate rate of 1,313ft. per second. 

“FB. L. G.“ (letter 26953, p. 55) knows perfectly 
well that the reason why I referred one of your 
correspondents to Higgins’s Anacalypsis was 
that he might get some inkling of the story about 


Khrishna and the rock sculptures, without enter- 


ing into a discussion at once unprofitable and 
singularly unsuited to these columns. I no more 
believe in Higgins's fads than I do in the 
orazes of E. L. G.“ himself; and it is 
as fair and legitimate to allege that I re- 
gard Higgins as “one whose whole sweepings 
should be read,” as it would be to assert that I 
endorsed E. L. G.'s wild notions about watery 
comets and the like, were I to recommend anyone 
to consult some of his pee on mathematical 
subjects, I really do not feel called upon to dis- 
cuss so utterly preposterous a notion as that 
advanced inthe letter on which I am commenting— 
that all the gravels to which reference is made are 
ooe val! Why, they may well differ in date by 
fifty or a hundred thousand years; while some ma 
be water-borne, and some ice-borne, and so on. 
should really like to be present at Burlington 
House, if “ E. L. G.” were to propound so baseless an 
hypothesis before the Geological Society, and hear 
what such indubitable authorities as Geikie, Ram- 
sey, Bonney, Judd, &o., had to say about the con- 
temporaneity and identity of mode of deposition of 
the various gravel patches referred to. One would 
also be ourious to know what became of the abso- 
lutely innumerable billions of tons of water which 
filled every water-course and stream “ once for & 
few days... many thousand fold”? E. L. G. 
is a mathematician. Has it ever oncurred to him 
to attempt to calculate the dynamical effect of the 
sudden addition to the earth’s mass of a volume 0 
water covering the entire globe to the depth of 
600ft.? “E. L. G.'s” letter is, however, more suo, 
a simple mass of absolutely unsupported ere 
tion from beginning to end. I do not fee 
called upon to reply to the personal claim 
of quasi-infallibility which he advances in that 
sentenve in the concluding paragraph where 
he asserts that because practicully every 915 
petent living geologist and astronomer differs wit 
him, that hence “nobody but fools are alivo 
to-day.” But it is the old, old story. Ifa 
facts are against him—so much the worse for the 
facts, : A 
4H. L. G.” (in letter 26971, p. 61) again quietly 
ignores a few elementary considerations, The iain 
in Andromeda appeared in the midst of the brightes 


MARCH 25, 1887. ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,148. 


part of the Nebula, which — according to his 
original oontention— formed its sun. I should 
myself have thought that a world“ surrounded 
by a sun would have had perpetual daylight. E is 
comparison of the condition of things during the 
passage of the earth through a tenuous mass 
millions of times less laminous than the body 
_ lighting only one side of our own globe is utterly 
irrelevant and misleading. 
“Eos” (query 61985, p. 68) will find the ex- 
planation. he requires on Pp. 509 and 510 of this 
ear's Nautical Almanac. It is too long to extract 
ere. t 
In reply to “Triton” (query 62011, p. 69), the 
statement I made in letter 26923 (p. 31) was 
‘founded on this paragraph, which appeared in a 
London morning newspaper of the 24th ult. :— 


“ (From our Correspondent.) 


“ Vienna, Wednesday night. 
“Several of the Vienna papers draw attention 

tothe fact that Herr Rudolph Fabl (a misprint for 
Falb) predicted to an hour the earthquakes which 
have just occurred in France and Italy. Several 
days ago he published a statement to the effect 
that the annular eclipse of the sun, which com- 
menced yesterday evening at forty-seven minutes 
past seven, and lasted till twenty-eight minutes to 
two this morning, and which was visible only in 
Eastern Asia, Australia, and Western South Ame- 
rica, would be accompanied by extremely strong 
atmospheric and seismic disturbances owing to the 
‘coincident influence of the sun and the moon on the 
earth.” 

_ L cannot for the moment lay my hands ou that 
in which Herr Falb is alleged to have predicted 
‘future ‘ critical days“; but I copied those words 
at the time. I possess no further details. 

Aqua (query 62012, p. 69) will find his query 

fully answered on p. 316 of your XXXVIth 
Volume. A typographical error in the reply 
there is subsequently corrected on p. 356. The 
numbers are 924 and 926 of the ENGLISH 
MECHANIC, | 


A Fellow ofthe Royal Astronomical Society. 


SATURN. 


126975. — JAT le plaisir de vous adresser d 
inclus un dessin de Saturne, d’après mes observa- 
tions avec un huit pouces de Grubb (réfracteur), 
monté équatorialement et avec des grossissements 
de. 150 to 650 fois; ce dessin a été fait en Février, 
1887. Il montre notamment: la division d’Encke, 
de trait brillant de MM. Henry dans l'anneau A, 
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ALL: 


la division de Struve entre les anneaux B et C, 
des masses sombres dans l'anneau obscur, surtout 
à l'Occident, la dentelure de l'ombre du globe sur 
la division Cassinitnne, une dentelure grise isolée 
également sur la division Gassinitnne, à 1 Ouest; 
Yombre du globe sur l'anneau obscur, la trans- 
parence de l'anneau obscur qui lait le voir le globe 
% travers sa masse. 
Dr. F. Terby, F. R. A. S., A. L. A. S. 


` - 


- [26976.J—Mr. PERCY SMITE’S lotter encou- 
Eee me to say that I saw clearly on March 2nd 
what I often thought I saw before, a division in 
the exterior ring of Saturn. It was quite distinct 
on the following, less so on the preceding ansa. It 
seemed to me, however, nearer to the outer thah 
the inner edge of the ring, not as represented in 
the sketch. If there is any notch in the shadow 
now it is not visible in my mirror (with 8}in.), for 
T have seldom seen a clearer line than that whioh 
bounds it. The boundary is slightly but quite dis- 
tinotly convex at present. The belt nearest the 
bright equatorial region of the planet appears to 
me more definite and conspicuous than it was last 
year, and of a deeper brown. It shades off rapidly 
towards the south. : 
Would Mr. Watson be so kind as to refer me to 
the recent observations of the notch, and the con- 
cavity of the shadow to which he alludes? 
Mareh 15. P. H. Kempthorne. 


t 
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them, may have something to do with it; but these 

are points in connection with comets about which 

very little is really known. l 
Huddersfield, March 14. 


[26977.]-—WHILST observing with a friend, on 
the night of the 12th inst., we turned the 6in. re- 
fractor on to Saturn. We noticed that the outline 
of the shadow of the planet on the ring was de- 
cidedly “notched,” or, as described by Webb, 
“ourved the wrong way for its perspective.” It 
appeared to follow close to the line of Cassini's 
division and then suddenly curve inward on touch- 
ing ring B, then continued its line of perspective 
on that ring to and through ring C. This was con- 
firmed by my friend a few evenings afterwards. 


Excelsior. | 


ATLAS AND HEROULES—CLEOMEDES. 


[26979.J—IN reply to Mr. Mee (letter 26938, 
age 34), the small craters referred to on north-east 
? south-east) borders of Atlas and Hercules, are - 

not delineated in Neison’s * Moon ” ; and I cannot 
say at present, from personal observation, if they are 
correctly represented in Mr. Mee's drawing. In 
Neison's map there is a crater on the extreme south 
wall of each of these ring-plains. 

On the 26th and 28th February I spent a short 
time in examining the beautiful walled-plain Cleo- 
medes—moon four to six days old—and the inclosed 
drawing is a fair representation of the scene as it 
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Powers used 215 and 260; definition good. I 
venture to inclose a rough sketch, as the two last 
drawings of Saturn in “E. M.” do not note this 
peculiarity. T. R. Clapham. . 


COMETS 1887, D AND B. 


[{26978.]—1887 D (Barnard).—I obtained my first 
view of this very faint object last night. I had 
several times swept for it previously, with both a 
Zin. and a 4}in. refractor, in the positions indi- 
cated in the Dun Eoht Circulars, which I receive 
direct from Dun Echt, but never could pick it up 
before ; however, its position for last night, 
according to the ephemeris, was so near to the 4th 
appie star o (Omicron) Persei, that I knew it 
would be in the same low-power field, so I pre- 

ared for another search, and immediately on 
bringing that star into the field of the 4}in., and 
settling down for.a steady look, I detected the 
comet a short distance from it about due north, and 
I afterwards picked it up with the 3in. in the same 


appeared in my small reflector, powers 150 to 300. On 
the 26th the terraced walls of this plain to west, and 


north, and east, were grandly defined, those to 
north and east being very bright, that on the west 
rather dull. All the details were not olear on 
26th. For instance, only one crater was defined 
on the south, and two on the north. On the 28th 
they were plainly visible, and the formations, 
which I have numbered 1 and 2 on the sketch, were 
glimpsed on this night; but I am uncertain as to 
their true character. Number 1 is either a small 
crater on the wall, or the shadow of some promi- 
‘nent mountain mass; and 2, either a small crater 
or crater-like depression on the floor. 
Unfortunately, the moon, from my look-out 
sinks down too soon into the smoke of London; 
was, therefore, unable to make a satisfactory 
examination of these formations, which do not 
appear decidedly in Neison's Moon.’ Perhaps 
r. Mee, or other friends, will report on this at a 
convenient season. Jason. 


SELENOGRAPHICAL. — ATLAS — MER- 
CATOR—ALMANON—ENCKE. 


[26980.J—IN. answer to Mr. Arthur Mee's 
question (letter 26938) about the existence of a 


way. 

tt was very small and faint, with no perceptible 
tail, but a slight condensation of light to the 
centre. Its brightness is stated to be decreasing 
daily, a rather unusual ciroumstance, seeing that 
it does not pass its perihelion until the 28th of 
this month, at. which time it will be situated 
about 5° south of Algol. The cause of its apparent 


fh, 3 
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decrease of brightness being, I presume, that 
although it is approaching the sun it is receding 
from the earth. i 

1887. B (Brooks).—I have observed this comet 
many times since its discovery, never having ex- 
perienced any difficulty in seeing it with either the. 
Zin. or 4zin., although it is also a faint object, Its 
brightness is also stated to be decreasing as it 
approaches ‘perihelion, no doubt from the same. 
cause I have given in the case of the other 
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one; yet, eee it last night with my 3in., I 
thou ht it seemed brighter than I had ever seen. 


— ape 


it before; but this might be owing to the state of 
the atmosphere, which was exceptionally trans- 
parent here, a very keen frost prevailing, an un- 
usually large number of stars being visible, and all 
remarkably brilliant; a night such as we rarely 
see here. This comet has a very decided stellar 
nucleus, but no perceptible tail. Its position last 
night was in a blank space between e and p Persei, 
about half-way on a straight line joining these two 
stars. It passes its perihelion on the 17th inst.; at 
which time it will be situated about half a degree 
north-west of the fifth-magnitude star 52 Persei. 
In the case of both of these comets the point of 
perihelion is apparently situated at a great dis- 
tance from the sun, which no doubt accounts, in a 
great measure, for them being such faint objects 
when really at their brightest, though probably the 
relative smallness of the substance of the comets, 
if such a word is admissible in connection with 
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orater on the S.E. wall of Atlas, I am induced to 
send you a sketch of this formation I made on 
February 23, 1882 My crater 10 is the nearest to 
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the place he assigns; but it is too far, and it lies 
on the floor itself. Schmidt has a small crater 
almost at the very place, but it is not likely 
Arthur Mee's eye has been attracted by so very 
small an object, almost lost among the terraces of the 
wall, while other markings on the floor far more 
likely to attract attention, do not seem to have been 
noticed by him, with the exception of the central 
mountain. If Arthur Mee makes Atlas the object 
of his study, will he try to identify the objects re- 
presented in my sketch and seek to add others, as 
details are what is really needful at present in 
order to increase our knowledge of our satellite? 
Will he specially observe the cleft 1 and its pro- 
longation S.E. of the ring-plain, and also the cleft 
0, which is not a valley as Neison suggests, but 
a true cleft, though there is a ridge at 5, but quite 
distinct from the cleft. 4 and 6 are two small 
craters, one of which is doubtless the one suspected 
by Schröter. As the rest of the objects speak for 
e I shall not take space to describe 
them. 

Mercator.—Just N. of peak & of B. and M.'s map 
on the E. wall, I saw an easy white crater not on 
the Mappa Selenographica, nor on Schmidt’s map. 
It seems almost impossible that such a close and 
careful observer as Schmidt could have missed it. 
Will any one say if it is represented by Schröter or 
Lohrmann ? 

On March 1, 1887, I found a cleft W. of 
Almanon about as long as the diameter of the 
formation, and about as far from its W. wall. It 
is not shown by Schmidt. I was observing the 


same region on January 1, but no cleft was seen | C 


then. 

On March 8, Pictet, Pictet a, Sasserides, and the 
N. and N.W, region of Tycho, were seen pierced 
by minute craterlets like a sieve, and on March 5 
the region between Encke and Kepler A was seen 
covered with minute hillocks, seen once before as 


craterlets. 
March 12. C. M. Gaudibert. 


HERCULES. 


5 Feb. 27 J was observing Hercules, 
and I also saw the spot just outside the shadow 
(referred to in letter 26968, p. 61), whilst another 
spot appeared in the midst of the shadow. 

There also appeared to be too craterlets, con- 
tiguous to one another, on the S. E. wall of 
Heroules. Mr. a says that no one, to his 
knowledge, except Schmidt, records the smaller of 
these objects. It would be interesting to know if 
any other observer has seen it. These observations 
were made with powers 210, 300 on a 6}in. Calver. 


MERCURY—NAKED-EYE OBSERVA- 
TIONS. ö 


26982.]—1I FIND my record of observations of 
this planet for the past fortnight to be the best I 
ever made—viz., eight consecutive nights, on which 
it was not only visible, but brilliant, beginning 
Feb. 26th and ending March 5th; also observed it 
on 7th and 11th. Ona former occasion I observed 
it on seven nights; but only four consecutive. 

On Thursday, March 8rd, there was a rather 
bright afterglow, but it was of brief duration. Is 
there anything of the nature of the Aurora about 
this ? hen these afterglows were at their 
brightest, I have at different times distinctly seen 
rose-coloured streamers shooting up from the bank 
of crimson below. ‘ 

While ne of the Aurora, one of “ours” 
some time ago doubted if anyone ever heard the 
noises said to be made by them at times, I can 


assure our correspondent that, though rarely, they 


are yet occasionally heard. It is a peculiar rush- 
ing, orackling noise, like the rustling of new silk 
when quickly moved about. It gives one a peou- 
liar creeping sensation, which is difficult to 
describe. 

When that brilliant and ever-memorable display 
of 81st August, 1881, took place, it seemed as if a 
million goddesses of ‘the air, clothed in silk raiment, 
and with trains 1,000 miles in length, were rushing 
from every quarter of the heavens to keep an ap- 
pointment somewhere overhead. I can compare 
the noise to nothing else. 

Definition during the first week in March was 
superb ; the views of the moon and Saturn I never 
saw better; but it has been followed by severe 
frosts, and a heavy fall of snow. 

Perthshire, March 16. J. D. 


ALPHA ARIETIS. 


[26983.]—IN the ENGLISH MECHANIC for 
November 10th, 1886 (Vol. XLIV. p. 328), Mr. 
Gaudibert published a drawing of the stars near 
Alpha Arietis (made, I presume, with his 8}in. 
reflector), and remarked that if it was compared 
with the MS. one of Admiral Smyth's, given by 


myself on page 222 of the same volume, it would. 


be seen that the stars had changed their places 


considerably since the date of the “ Cycle ” draw- 


ing. Comparison, however, with the diagrams in 
the “ Cycle” or the Bedford MSS. should never be 
relied on as evidence of change. As I believe that 
Dr. De Lia Rue and others stated this publicly in 
January, 1874, some time before I had ventured to 
question the accuracy of the “Cycle ” measures, it 
is to be hoped that none of Smyth’s cousins or 
aunts will take offence at this statement. On 
seeing, however, that if the stars lettered C, F 
and D in Mr. Gaudibert’s diagram were identica 
with the three shown by Smyth (as I presume 
Mr. Gaudibert supposed), the change since 1835 
in the position of F, as also in its magnitude, was very 
large indeed, I asked several friends who possessed 
3 of considerable size to look the matter 
up. eanwhile I had found a sketch of Alpha 
and the stars near by Bianchi, made with the 
Modena circle about 1839, which seemed not at all 
unlike Smyth’s of 1835, due allowance being made 
for the fact that both Smyth's and Bianchi's were 
rough attempts only, and not finished sketches. 
Owing to the prevalent bad weather and other 
causes, only Mr. Hunt seems to have been able to 
examine Alpha, and then under not very 
favourable atmospherio conditions. With very 
great kindness, however, he sent me numer- 
ous notes on the stars in question, and three 
sketches, the last of which, and the one which he 
considers to be the best, is reproduced in the 
accompanying diagram. It is evident at first sight 
that Mr. Gaudibert has not shown the southern 
one of Smyth’s stars (numbered 1, 2, and 3 on the 
diagram) at all; but only 2 and 3, lettered by him 
and D. F would have been far too faint 
an object to have been noticed by Smyth. “6” 
and “7” are too near Alpha in Bianchi's diagram; 
“5” on Mr. Hunt’s diagram is evidently Mr. 
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QARIETIS AND COMITES 


Gaudibert's G, and “9” his F, if the modification 
of Mr. Gaudibert's sketoh, given in letter 26594, p. 
845, be borne in mind. “8,” the nearest comes of 
all to Alpha, was discovered by Mr. Hunt in full 
moonlight with his Sin. refractor. Of “9” (Mr. 
Gaudibert’s F.) Mr. Hunt writes:—“I am not 
certain about its position, as the powers necessary 
to show it at all had fields too small to take in it 
and ‘2’ and 3 at the same time; but I made 
out that it is nearer to ‘8’ than to ‘2? . . , 
At the telescope I estimated the position angle 
from ‘3’ at 185°, whereas in my diagram it is about 
112°.” Mr. Hunt considers it the faintest object 
in the whole group, and“ 7“ as much the brightest. 
A set of measures of the angle of Smyth’s comes 
(Mr. Gaudibert’s C., Mr. Hunt’s “2"), made by 
Mr. Hunt under very unfavourable circumstances, 
gave 0 = 99°2°, Epoch 1887:13. The change in 
angle since 1835 is probably owing to the proper 
motion of Alpha, Bianchi's diagram was made 
with a power of 72 on 44in. aperture. Evidently 
tbe smaller stars have undergone no change in their 
relations to each other since 1835. 
H. Sadler. 


CONSERVATION OF SUN’S ENERGY. 


1 26929, E. M.,“ page 82, by- 
“F. G. LL,” exactly represents my idea of force. 
It cannot exist per se in vacuno: force leaving one 
body must be received or absorbed by another 
body; or, speaking in general terms, force must 
reside in matter, and pass from matter to matter. 
Force or matter, separated from each other, repre- 
sent themselves to my mind as nonentities. 

“F, A., letter 26952, E. M.,“ page 36, considers 
my ideas of heat rather loose, by contesting not 
“my” ideas, but the theory of Büchner, from 
whom I quoted. I gave this quotation verbatim, 
“quod valeat.” I think F. A.” should rather 
excuse me, if I say he read my letter somewhat 
oosely. 

I should myself object to Bay that “heat” is 
s2paration, & c. I would define “heat” as a mode 
of motion, this particular mode of motion acting 
in matter asa separating force; whilst cold, being 
the opposite mode of motion, 1 should call a con- 
centrating force. Prof. Huxley, I think, as quoted 
by “F. A., seems to go further than oan be de- 
monstrated by experiment, in my humble judge- 
ment—viz., that force is the cause of motion. 
% F. A. will see what I mean when I say that by 
experiment we can only demonstrate that there are 
various modes of motion, and that there is matter 
which moves in various ways; but what is the 
ultimate “cause” or “reason” why particular 
modes of motion take place in matter we cannot 
demonstrate. 

In conclusion, I wish to protest against matter 
being considered inert, if thereby is meant, devoid 
of force: we have no such thing existing to our 
knowledge. All matter we know of moves, and is 
therefore possessed of force. Neither can I oom- 
prehend of either force or matter being externally 
—i.e., existing independently of each other, even if 
in practically empty space. 

our able correspondent “ Sigma” (letter 26962 
“E. M.,“ page 59), proceeds to demolish a school o 
philosophy which ignores the soul, &c. As he in- 
cludes therein my humble self, I wish to tell 
“Sigma,” with your permission, that I know not 
one German philosopher, materialists pure or 
impure, ultra or supra, who does ignore the “soul” 
of the humblest living organisation. All“ Sigma's” 
elegant arguments are therefore wasted in fighting 
a phantom, a creation of his own fertile brain. 

hat these materialistic professors hold, and as 
far as I am able to interpret them, is simply this 
and I believe it cannot, all the clamour o 
spiritualists and theologians notwithstanding, be 
disproved : 

1. What is called spirit, soul volition, &c., 
does not manifest itself except by and through 
“ matter.” ; 

2. That spirit or volition, per se is a nonentity, 
does not exist, at all events cannot be experi- 
mentally proved to exist outside or independent. 
of a material organisation. s 

3. That whatever proof we have of its existence 
tends to show that it is a “force” or “property” 
attached to all “living matter in a more or less 
developed state of perfection or complexity.” 

4, That what is called “soul” follows the laws 
of evolution—i.e., that it is developed in close re- 
semblance to the development of material organisa- 
tions: Like in man, from the brute-like instincts of 
savages upto the highest intelligence of civilised 
races. Or in each individual, from the mere animal 
instincts of infants, rising in a gradual almost in- 
sensible ascent, up to the astounding intelligence 
a Newton, Spinoza, or Kant, who no doubt once 
sucked their bottles like any other infants. 

5. That its rise and decay corresponds exactly 
with the rise and decay of our bodily organs. 

I therefore cannot resist the logical conclusion 
that ifthere is no longer “senses” existing, what 
is called “soul” must vanish also. If I have no 
brain to think, no eyes to see, no ears to hear, no 
nerves to feel, taste or smell, my “soul,” if it should 
still exist, would have something to do of which at 
present I can form no conception. But perhaps 
“ Sigma” can enlighten me thereon. ’ 

Considering “heat” as a mode of motion, L will 
give in to Sigma if he considers that matter 
on being moved or moving, has something super 
added thereto not previously existing elsewhere in 
matter. F. W. H. 


THE CATASTROPHE OF FIFTY 
CENTURIES AGO. 


[28985.] — YOUR correspondent “B, L. Q.” 
26953) fights very hard to prove the reality of the 
eluge, but, as usual, wholly in vain. The history 
of no ancient civilised people permits us to suppose 
that the population of tho earth was reduced to & 
single family 5,000 years ago; but, on the other 
hand, we know that several ancient States, such a8 
Egypt and Babylonia, were then flourishing an 


a ea 9 the greatest monuments Ps . 
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gypt were erected about that time. As E. L. x 
insists that his elaborate calculations prove tha 
the whole world was then under water, he 2 
the publio in the painful position of having to 
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where: but Genesis contradicts him flatly. 


1 26986.]J—0 r late years there have been great 
strides made towards the lighting of mines with 


adopted—ie., by using electricity. By this method 


bas constructed his lamp in this manner. There is wild waves are of curly rimu, the grain of which 
an outer glass in which is placed a float (another (exactly reproduces the dulating and troubled 
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globe in which is the lamp) acted upon by the 
water. The water may be introduced by means of 
a funnel and a tap, or by unscrewing the top. To 
the inside of the top is affixed a block of wood or 
vuloanite, to which are fixed contact pieces, which 
are in contact with the main conducting wires 

which enter through a stuffing-box, and are inclose 

in an elastio tube filled with water. The float has 
also two similar contacts in electrical connection 
with the lamp. Iffrom breakage of the outer glass 
or leakage, the level of the water lowers, the 
float falls from contact, and the incandescent lamp 
is extinguished. When contact has once . been 


broken and the light extinguished, & 8 ring bolt 


sp tails of the ship a star—the time will be found, 
locks them in that position until released by hand. the copper, first streak, second strea shear streak, 


The lamps are carried to the face of the coal by a |.top-sides, jib-boom, bow-sprit and dolphin-striker, 
main cable inclosed in a water pipe. The miner figurehead, anchor, long-boat, wheel, seaman, flag. 
gets an 80. p. lamp, and the main roads are lit up with | masts and sails, yards, studding-sail booms, and all 
160. p. s, and the pit bottom with 32˙8. the necessary rigging. The frame is very elabor- 
one Interested in Mines. ate. Eos. 


ive up this well-attested historical information 
or hia calculations, and must not be very angry if 
his caloulations are considered the less valuable of 
the two. 

I snmmarise a few of the main objections to the 
views put forward by E. L. G.,” which I think 
are fatal to his statement that an unusual cata- 
strophe occurred. 5,000 years ago. 

iat. In extreme antiquity, as at the present day, 
numerous well-marked and differently-coloured 
races of men existed. Their production or develop- 
ment Ae required a lengthened period, 
whereas E. L. G.” allows no time for this. 
wonderful result. Various races appear in the 
ancient sculptures, proving that then they were 
fully developed. 

2. The existing local fauna of various places, 
such as South America, Australia, &c., are peculiar 
to those localities, as are also the fossils of similar 
groups in the same place. These could not have 
come from Noah’s Ark nor anything like it. 
4 H. L. G.s “ notion that they were saved on 
natural rafts and were propagated on newly formed 
hills, is too childish for serious consideration. | 
` 8, It is well known that if our air was saturated 
with moisture to the utmost extent possible, and 
if its whole contents were precipitated, it would 
only cover the surface to a trifling extent and for 
a very limited time. We also know that no large 
amount of water could at any time be hidden in 
the depths of the earth, as its internal heat would 
turn it into steam and produce earthquakes and 
violent explosions. So it is impossible to conceive 
where the extra waters of the Deluge could come 
from, or go to. E. L. G.” says they went no- 


surface of the deep. The 1 was commenced 
in May, 1866, and complete in Kohnen last year, 
since which it has been exhibited and much ad- 
mired in most of the principal towns in New 
Zealand. To give some idea of the elaborate 
finish of Mr. Pry's work, we will enumerate the 
different objects represented in his unique “ Marine 
View.” They are as follows: — The sea, two buoys, 
a small boat, piers, castle, town or village, hills at 
the back of the town, cliff and rooks, ighthouse 
light, albatross on the wing, two sea-birds on the 
water, land on the coast, a flook of gulls, the sky, 
the moon, and, being just after sunset, in the de- 


ROBERT FULTON’S FIRST STEAMER. 


[26987.|—AN Irish gentleman has very kindly 
sent me a cutting from the Boston Journal(U.S.A.) 
of the 8th of last January, which is of historic 
interest. 

This paper states that Dr. William Perry, of 
Exeter, New Hampshire, celebrated that day his 
ninety-eighth birthday and is the sole survivor of 
those who were on board Robert Fulton’s steamboat, 
the Katherine of Clermont, on her memorable trip 
down the Hudson, seventy-nine years ago, On the 
10th of August, 1807, the first steam-boat voyage 
‘in America. i 

Dr. Perry is now the oldest surviving graduate 
of Harvard, to which college he went in pre- 
ference to the Union College at Chennectady, 
where he had been studying. On his way to New 
York he had to go to Albany to take a passage 


EVOLUTION. 


[26989.]—I HOPE somebody better qualified 
than I am will reply to letter 26922; if not, the 
following crude remarks may be useful to C.” :— 
The theory of evolution asserts that all the earth's 
fauna, past and present, are but modified descendants 
of afew primitive forms. If this be the case, it is 
self-evident that horses, cattle, sheep, and so on 
were not immediate or special creations. 

So far, there is no difficulty, as theorists: who 
accept the theory of evolution are necessarily at 
one with Mr. Spencer in this matter. : 

The next point is not at all similar nor self-. 
evident. Great as Mr. Spencer's ability is, scientific 
men as a body have not appointed him to speak for 
them. What I think some of the ablest of them 
would say is, that if special providences occur it is 
through no Violation of any law of nature. Nor is 
it necessary. We ourselves act upon the chain of 
cause and effect in nature from without, and pro- 
duce results that would not have happened but for 
our interference. It would be strange indeed i 
the Creator had not the same power. The origin of 
matter and force is a question with which a 
scientific man as such does not need to concern 
aia a at a ` ae may pe pep infer, and a may 
„ yes . we, from the results which we see acoomplishe 
Dr. Perry left her to visit his brother who lived through them; but certainty on the point must 
come from another source than solence. J. A. 


4. I specimens of all animals were contained 
in the ark no such number of persons as are named 
could have kept them fed, cleaned, and managed. 
Neither would they fit in it; and unless all their 
natures were changed, the fieroe animals would 
have made short work of the rest. The various 
kinds of food for the mere insects could not pos- 
sibly be gathered by twenty Noahs, and the food 
for the carnivorous animals would have required 
an ark for itself. The lighting and sanitary 
arrangements were apparently forgotten, or are 
absurdly inadequate. 

5. If a deluge of deep, water covered the earth 
for a year, all the plants would be killed; yet 
nothing of the kind seems to have ocourred. 

6, The reason given for the alleged wholesale 
destruction of men, animals, and plants is ex- 
tremely unlikely and utterly unreasonable. 

' It is unlikely that the Creator of man should be 
dissatisfied with His own workmanship, and un- 
reasonable to suppose He would not radically 
correct it if He were; whereas, it is alleged He 
angrily destroyed all but a few, and then promised 
not to do so again, as apparently there was no use in 
doing so, as mankind was so evil that no change could 
be expected. The other reason given—namely, the 
gweetsmell of Noah's sacrifioe need not be dwelt on. 
Such reason and guch actions might seem right to 
an ancient Jew; but for us to ascribe them to the 
Eternal Father seems to me a sort of blasphemy ; 
I therefore regret them, in spite of “E. L. Q.'s” 
careful consideration. 

As “E. L. G.“ does not rely on the story as to 
the deep water over the high hills, why should he 
do so respecting the rest of the narrative ? Has he 
had a private account for himself? 

It is highly probable that the Mediterranean 
Sea was formed later than the Atlantic, and may 
have sunk when the Sahara rose, but that it 
happened only 5,000 years ago is quite another 
thing. Idare say various changes on the earth's 
surface occurred 5,000 years ago, as well as 4,000, 
3,000, 6,000, 10,000, &c., years ago. We see by the 
raised sea beaches of Scotland that the level land 
has there been lifted, and may have sunk in twenty 
places. As the earth is slowly cooling, we must 
expect its surface to contract and wrinkle from 
time to time, and so deepen the sea, which also was 
added to when the Glacial period ended. I re- 
commend these agencies to „HE. L. G. s notice, 
and advise him to leave Noah to his fate. 

Memnon. 


and was kindly received on board. All went we 


boiler burst, and she had to be. laid up for several 


days for repairs; but afterwards ran regular trips [26990.]—MR. SPENCER, in saying that creation 


and evolution are mutually exclusive, means that 
they are exclusive as acoounting for the origin of 
the various species of animals and plants which 
exist now, or have existed in geological time. 
Take, for instance, the dog and the wolf. The old 
view was that they came into being by separate 
special acts of creation. Modern science says they 
are descendants of some common ancestor. If one 
of these views is true, the other dies a natural 
death. Thoroughgoing evolutionists hold that all 
forms of animal and vegetable life may have 
originated in, and been gradually evolved from, one 
primordial simple form of life, such as an amoeba, 
h | or some still simpler form, if such there were. But 
evidently this leaves the existence of the 
primordial form to be accounted for. How did it 
arise? Sir W. Thomson suggested it might have 
come to the earth on some fragment of a broken 
world. But again that only puts off the question, 
how did it get on to this prior world? Not a few 
now believe that the properties of life in organic 
beings are the properties of the protoplasm o 
which they are made, in the same sense as urning 
in air is a property of sulphur, and that life ma 
have arisen from dead matter by ordinary, thoug 
as yet unknown, laws. We look upon a nebula as 
a world, or system of worlds, condensing from a 
atate of gas. When the fit time comes, life may 
arise there by natural law, or by creative edict. 
All that we are now learning of nature points to- 
wards the rule of law. But even so, how came the 
nebula to have these properties? Who framed the 
laws and made the matter ? Science gives no 
answer now, and will never give one. We still 
have to choose between a Creator and the eternity 
of matter. ir 
A very similar answer may be given to C. 8 
second question. By Divine goyernment is 
generally meant actual interference from day to 
day in the events of this world. The villagers of 
Bajardo took refuge in the church, and prayed to 
be saved from the earthquake, and the church fell 


Fulton had a great deal to contend with, both as 
to his patents (which appear to have been very 
loosely drawn) and from the sailing-craft interest, 
under the pretence of their having a concession of 
the monopoly of the river traffic. Congress, however, 
set the matter right, and he built their first steam 
war-vessel in 1814, called after him, the Fulton. 


Atlantic. The Savannah made her voyage in 26 
days, but was wreoked on her return voyage. 

The poor Katherine of Clermont came to & de- 
plorable end: her boiler burst and blew her to 
pieces. . Robt. J. Lecky. 


HIGH ART IN WOOD WORK. 


[26988.]—I INCLOSE a cutting from a news- 
paper printed two years ago: 4 r. J. R. 
Dry's pioture, exhibiting a “Marine and Coast 
View” (executed in nineteen different kinds 
of the woods indigenous to New Zealand) is now 
on exhibition in Australia. This extraordinary 
work of art is composed of not less than 4,000 
pieces of wood, 540 of which are in the frame alone. 
A large ship is represented in full sail, with a bold, 
rocky coast on the weather beam, and with a light- 
house and seaside village in the perspective. The 
size of the picture is 3ft. 10in. by 2ft. 10in., the 
surface everywhere is as polished as that of a 
mirror, with all the innumerable lights and 
shades of a first-class photograph. The hull of the 
nobly-proportioned vessel is exquisitely formed of 

ds of different shades of colour; the swelling 
sails are of snowy whiteness ; the rigging, all of 
black fern, let into the background; the figure- 
head of holly, maire cedar, and fern; the wheel of 
black maire and gold. The ensign is of New 
Zealand cedar, maire, and holly, with just four 
tiny spots of blue in the union, the only point in 
the whole picture where artificial colour has been 
used. The border of the picture is of honeysuckle 
containing 1,340 pieces, and the outer border of 
ake-ake. It is impossible not to be much struck 
with the representation of the sea, in which the 


ELECTRIC LIGHTING OF MINES. 


safety. Many man have gone in for the gauze 
safeties (such as the Mueseler and Morgan) ; but, 
up till recently, the true safe plan has not been 


you have a good light combined with safety. A 
well-known gentleman, Mr. Miles Settle, of Bolton, 
Lancashire, has devoted much of his time towards 
the above, and has been successful in his attempts. 
He now has put down his system in his North 
Staffordshire collieries, and up to the present time 
it has worked very well. He has special lamps 
which, if by any mishap the glass should be broken, 
the light is at once extinguished. To effect this he 


is the point. Year by year more events come under 
the rule of natural law, and we cease to ask for 
special intervention. It is in the region of the un- 
known as yet that Divine government is chiefly 
recognised. With a perfect knowledge of meteoro- 
logy, we should predict our storms, and guar 

against them, and cease to pray that they might 
not come. So in disease, Men used to pray in 
times of plague, and left their festering heaps of 
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filth untouched. We trust more now to sanitary 
arrangements, 
oases of illness that-many still trust more to prayer 
than to remedies. But even if this too comes 
ultimately under the realm of law, there will, as 
in the first case, remain a realm which science 
cannot touch. F. G. S. 


DRILLS AND BITS—LATHE TOOLS 
FOR AMATEUBS. . 


[26991.]—To “bore a hole seems to have been 
a primary object with manufacturing man even in 
the.“ Stone Age, judging by my collection of pre- 
historic heads, a strikingly hard variety of onyx, 
sufficiently refractory to the modern lapidary. 
However, as we may call this the “ Iron Age,” we 
will stick to our subject of perforation on a small 
scale. Here the necessity of genuine steel is very 
goon taught to the amateur, and the art of temper- 
ing the same forced upon him, unless he be a towns- 
man with a full purse who can throw away his 
breakages and buy anew. This I call but being 
half a workman. I have an unusually large stock 
of drills and bits, chiefly home made. A small 
forge, besides revolving wheels, both emery and 
stone, render me independent of tool-shops, oc- 
casional Morse drills and twisted augers excepted. 
From my youth upwards, books, workshops, and 
manual practice have put me well up in drillin 
nearly every substance besides metals an 


wood. will now communicate some of 
my favourite forms such as I use daily 
on iron and soft steel. Square steel I employ 


‘preferably to rod. Forging down the angles 
of the former produces a tougher tool, and as I use 
auges, I always have a good fit, the lathe and the 
le soon reducing all inequalities of surface. 
Having marked off the end of the bar to length of 
cutting part, I hammer steadily along the shank, 
leaving the further end square for an inch or two, 
O; this holds better in a Beach chuck,” as it does 
also if worked by feed of the back centre. I then 
beat the point end into rough shape, finishing with 
the file. Having got a lot together, I proceed to 
tempering, from }in. to the least sizes. I plunge 


them at cherry red heat into a one pound jar of 
cold tallow, occasionally examining the colour, and 
moving rapidly into the cooler parts of the grease. 
I must now explain my “ universal drill,” which 
can be made by a schoolboy at a parlour fire. No 
levels or facets here. C is the abovoid form for 
4 in. holes; D, more elongated, for j,th ditto. Iam 
continually boring pieces of metal gin, thick; 
breakage very rare; a little rubbing on an oil 
stone the only sharpening ; it even works fairly on 
-brass. A gradual slope of the blade from heel to 
oint forms the cutting part. The lubricant I 
lately mentioned must be used abundantly—as 
with every known drill, moreover—as a “round 
nose ” will “ wobble,” and quit the centre of your 
work. You will first with a centre punch makea deep 
indent on this mark, with a hand drill make a small 
circular depression to hold the curved point*; 
this I always do with a rose-bit. Next on my list 
of favourites cqme the hollow drills. E is the 
usual blacksmith's drill of 90° (try them in the 
angle of your workshop square), to forge and file 
into shape is an easy matter: it has the usual 
cutting bevels on opposite sides, but from heel to 
point runs a deep triangular notch ; when very cor- 
rectly made it will throw spiral shavings like the 
T-drills. I prefer this to any other for enlarging 
holes of small size—gth or so. Another good one 
is an entirely hollow head, difficult to draw cor- 
reotly ; but the section of some is very intelligible, 
F—two sloping segments of a sphere. To do this 


But we know so little of individual | h 
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figure correctly with a round file is a slow job, so I 
ave made a outter with round outline to work ona 
spindle in the lathe, which will polish off halfa 
dozen in the same time; hardness and strength are 
absolutely necessary as a combination in these two 
last boring tools. I seldom have a crack in any 
kind of steel work, for I use leather shavings (old 
boots and shoes), and if your bit of work is the 
product of much labour heat it in a muffle—i.e. 
a Wrapper of tin-plate or thin sheet-iron full of 
leather. Lately, a very old drill of the renowned 
Indian sword steel was becoming edgeless and dila- 
pidated—it has been about the world with me 20 

earsor more. I reforged it, and to my surprise 
it stubbornly refused to harden; I was about 
to throw it into a scrap-box when I re- 
solved to try an experiment. I brought it 
to a heat, nearly scaling point, and plunged 
it with a slow circular downward movement in a 
saline liquor I keep for heavy dips. On with- 
drawal, though covered with numerous cracks, the 
metal is hard and strong. Lastly, for boring 
smooth, deep holes in solid metal come the D- 
bits. I keep them from lin. diameter, with crook 
necks for making chucks, down to „th umbrella 
rib wire for hollowing stems and mouthpieces of 
emo ag pipes in the lathe. I only use “silver 
steel for the intermediate gauges, though expen- 
sive. The amateur has only to anneal the rod, 
then with a centre punch and square mark the 
half circle. Secure in a leather clamp on your 
parallel vice, and having measured 2} diameters 
from the end, file down to the punch dent and no 
further. Finish the curve part with a “rat-tail’’; 
then cut a square and make taper-centre hole at 
other end, all which is easily and quickly done. 
Now for tempering. Extreme hardness combined 
with elasticity is necessary, so you have to be cau- 
tious. At a cherry-red, harden nearly throughout 
in a saline dip. Get a wrought-iron crucible 
rub it with mare | inside and out, put half 
a pound or so of lead therein, and put on any 
clear fire. After covering the lead with charcoal 
dust, melt the lead to redness. Put a piece of 
hoop-iron with a hole in the centre across 
mouth of iron pot. Put the square end of 
the new. bit through this hole till it 
settles down in the molten lead. Now look 
sharp for colours. Violet-brown at the foot of the 
curve will give you warning to lift and quench 
that end in a saline bath if your piece be heavy ; 
if light, in the cold tallow „pot. For very straight 
shining holes in solid metal nothing can equal the 
cutting power of these bits, as long as you keep 
the edge square and sharp to the 3 angle 
of clearance. In using the oilstone, move the 
entire tool surface so as to preserve the same. If 
too hard the square edge will crumble away by 
pressure ; if too soft the corners are worn off, and 
cutting action ceases. I wipe out the shavings 
constantly with a dry wing-feather of a duck, and 
apply the lubricant in the same way. I have just 
bored a 1}in. deep hole in the centre of a revolving 
steel chuck with a jin. D bit, being the chamber 
to receive a self-centring arrangement of spring 

oint. A few rubs on the stone, and the tool is 

t to do the same again. These bits must not be 
rotated; they must always be worked by back- 
feed. I have always found the “ American Screw 
Augers” fine things for boring tubes in hard wood, 
and the shavings sent out from them are pleasant 
to see. I like the “ Morse Drills” when very sharp 
but I did so much work before they were invented 
88 not being a machinist, I still do much without 
them. 


The “hooked chisels (I am uncertain of 
their technical opper ation) are prime ‘favour- 
ites with me as hand tools; they are so easy 
of manufacture and of repair, too, that I keep 
them of all sizes in my workshop, only requiring 
some practicé in their use, the cutting edge being 
very susceptible of fracture. Ist. The tool rest 
must be very carefully adjusted to line of centres. 
2nd. The cutting part must be tempered very hard. 
3rd. The steel must be well annealed, of the work 
to be cut. 4th. The work must be previously 
reduced with a roughing tool—within zin. of 
the final size. Under all these conditions the 
operator will derive great pleasure and much profit 
in seeing the cylinder or rod become very smooth 
with a silvery gloss. I have made a large stock of 
these indispensable tools from 1}in. broad, forged 
from carriage- epring, grease tempered, to a tiny 
1-16in. thick, łin. broad, for turning out small 
sorew blanks. I even face discs of metal with the 
same. The rest cannot be too near the revolving 
work, or there may be a “catch in” and then a 
breakage. For brass or other soft stuff it is un- 
suitable—it will dig into them. I have given you 
a small sketch showing an angle of 8° clear- 
ance from the outer edge. They are sharpened on 
a slowly-revolving emery wheel. I have a shifting 
handle with a thumb-sorew, three or four sizes, to 
suit these chisels, My best lot are of choice Shef- 
field flat bar steel, lin. by in.; thus I avoid much 
heating, and shape out with the file. Ofcourse 
very careful tempering is necessary, some old 
leather surrounding the cutting end when I am 
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bringing it to “cherry red.” Another hook chisel 
I use for lighter work usually (is here figured 
markéd B), still easier to make than the above, I 
keep this ‘also in many sizes, and employ them 
mostly in reducing rods of iron or steel; Th 
must be carefully managed under the rules before 
desoribed. The file is the chief tool necessary; 
the inside curve is made the whole way to 
edge ; the outside one has a bevel of 3° to meet it, 
I need hardly remark that any steel withouta 
trade mark should be rejected. Bad stuff spoils 
your temper, its own, and your work, with loss of 
time to be added. Eos. 


ANOTHER GOOD DRILL. 


| 26993. |—I ACCIDENTALLY omitted, in my late 
communication, an excellent drill, which not only 


S/ OE VIEW 


cuts well, but clears its own shavings. I 
larly recommend this one to a “Country 
as no bad substitute for the “ Twisted.” The 
hammer and half-round file will soon set him up 
with many sizes. Herewith a sketch of same. 
Point angles, 90°; edge bevels, 3°. 

NoTe.— All tools with a hollow or curve should 
be whetted on their inside edges with a taper 
gouge slip. I keep these in three sizes. 1 
os. 


THE OLAW WEEDER. 


[26994.]—VERY long ago I came across an old 
Hindoo gardener weeding a bed of seedling plants 
with a piece of flat iron cut into rude points, I 
watched its effect in loosening the soil without 
injuring the fibrous roots of the flowers. I adm 
the action of this rough implement, and at once 
manufactured one of good steel and better shape. 
Ihave ever since employed it in my gardens at 
home and abroad. A piece of old carriage spring 
is suitable metal for the purpose, only the prongs 
moderately hardened. Grease tempering is the 
best. The steel should be pa in so as to taper 
from zin. thick at square shoulder, B, to }in. at 


rongs, A; Gin. or 7in. long, the tang or point to 
eater handle about 3in. more. Having forged the 
piece, give it a curved bend at the point C to D, as 
represented by the side view F, Mount in a hard 
wood handle, with iron ferrule. This I carry in 
my tool- bag, for hand weeding and loosening soil in 
tubs and pots. I have a similar claw weeder 
mounted on a light ash pole to reach far into 
the borders, where my foot would do damage. 
This one eradicates old thistles, docks, nettles, 
and dandelions in fine style. When the earth 
is soft from rain, I drive in the prongs 
with a hard thrust; then, with the arm 
pressing on the pole as a lever, the obnoxious weed 
is lifted from the ground. Tt also did some duty 
as a snake destroyer when I lived in anny lands, 
for it isthe gardener who has generally the first 
interview with those pests! I have also another 
useful auxiliary in my bag—an old carving fork 
(minus the cross guard) for weeding delicate sab- 
jects, and stirring the soil in very small pots pre- 
vious to giving plant food ; thus it is carried down 
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to their roots. In spring I have to give peat dust 
to my Himalayan primaat when the loosening 
operation is of much importance, Eos. 


LATHE MATTERS. 


[26995. -— WITH reference to“ F. A. M. s invi- 
tation for contributions towards a model lathe, as I 
see that my idea of the single I form of bed is pro- 
posed, I venture to offer the following notion 
regarding the fitting of chucks which is adapted to 
the generally approved form of standard mandrel 
noses (see diagram). The chuck A A A is turned 


up with a recess and taper pin to fit accurately 


the plug hole ; the female screw portion and flange 
B B is separately fitted and finished on the mandrel 
to fit the recess on back of the chuck, thus combin- 
ing the ‘cone centring with the large flange 
bearing checking the concentricity of the ordinary 
screw connection, and providing a perfect protec- 


tion to the cone. 


I take this opportunity to point out that for 
those who wish to do occasional ornamental work 
on a lathe that is not specially built as a first class 
ornamental lathe, that in lieu of piling up com- 
pate chucks and appliances on the mandrel, a 
ong spindle at the back of the lathe in the plane 
of the screw of the lower side of the slide-rest, 
and capable of being driven from the mandrel by 
the change wheels, will, with the aid of a pair of 
mitre wheels, do surfacing and surface spiral work 
—fitted with eccentric right cone, rosettes or 
suitable cams acting on one of the slide-rest slides 
and with suitable speeding between mandrel and 
spindle, all sorts of oval, cycloidal, rosette pattern 
and pump-motion work can be turned out. With a 
191 mandrel and eccentric cutting frame on 
the slide-rest, the change wheels can be used with 
link connecting bars between the drill mandrel and 
the back spindle for geometric chuck work; the 
back spindle, moreover, can be used in many cases 


to take the place of the overhead. This is the |P 


arrangement in my own lathe, and although there 
are some constructive defects, it answers very 
fairly all round. J. A. Armstrong. 


N WAS glad to see the letter from 
F. A. M.“ in the ENGLISH MECHANIC for 
January 14th, and I hope that his remarks may 
elicit some further contributions from corre- 
spondents on lathes and iathe work. 

I would be very glad to see Mr. Hartley's book 
published, and would willingly become a sub- 
scriber, 

I think it is very probable that there are many 


amateurs who have never heard of the manascript, 


but who would be willing to subscribe if they 
knew of its existence. I knew nothing about it 
till I saw “F, A. M.'s” letter, and I did not know 
where to apply for information. Could not 

. Hartley's executors advertise, and make some 
effort to have the work published > It ought to be 
of interest and value to amateurs. 

had Mr. Evans’ new book before I saw the 
teview of it in the ENGLISH MECHANIC. 
One feature in the book that will recommend 
it to amateurs is, that Mr. Evans, in many cases, 
describes not only the apparatus, but the construc- 
tion of the apparatus. 

e plan, however, of drilling the zero line of 
holes in the division plate on an arc, instead of on 
a radial line, is by no means new. 

Mr, Holtzapffel in Vol. V. page 11, if his work 
refers to this, and says thatthe terminal holes of 
ail the circles to be correctly arranged should fall 
upon an aro, and not in a radial line upon the 
division plate, which latter has been gravely, but 
erroneously recommended.” 
Inthe Journal of the Amateur Mechanical Society 


Tol. I., there is an article on the divisior plate by 


Mr. Sebastian Bazley. In the engraving of a 
segment of a division pae on page 202, the 
arrangement of the final holes of each cirole on an 
aro is very clearly shown. 
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I have always understood of late years that it 
is the custom of lathe makers to arrange the holes 
the division plate in this way. 

With reference to the letter from A. Gray, on 
Jan. 21st, about the Edmunds mandrel, has 
A. Gray seen the last number of the Journal 
of the Amateur Mechanical Society, published in 
December? In it there isthe report of the sub- 
committee appoint ed to look into the question of 
a Standard screw thread, &c; but I regret to see 
that it does not appear as if anything were likely 
to be done in the matter. E. B. F. 


SELF-CENTRING SLIDE PUNCH. 


[26997.]—I SEND you a sketch of a little tool I 
contrived to facilitate a correct line of drilling 
metal, In. making chucks I disliked the tedious 
measurement with dividers and compasses—espe- 
cially in boring the heads of screw bolts—of the de- 
scription like B in this tool. It may be constructed 

N o 


of any desired size; but I find this one suits most 
of my requirements. A bar of steel 6 or 7in. long, 
by zin. broad, and Ain. thick, is bent into above 
shape. The upper hole is drilled first for a gth 


Whitworth screw tap, and the internal screw cut, 


accordingly. The bolt B is next turned from 
good steel rod in the lathe and then tapped to fit; 
the point E is then turned to an angle of 60°, an 
the piece grease-hardened at the tip. On working 
it round downwards to the bar till quite tight, this 
pressure will leave a true mark for drilling the 
lower screw hole, Geta small bar of zin. square 
steel, turn one end in the lathe to screw and sharp 
oint. Having drilled the hole, tap it with 
thread, and then fit this bar till the point D (pre- 
viously hardened) projects łin.; width of bend at 
I is lin. It will be seen that any rod, bar, or sheet 
of metal of lin. thick can be inserted. First with 
a common indent punch stamp a small hole in the 
desired position, insert the mark on the point D 
very steadily, the bar C and projection A resting 
tightly in the jaws of a vice; then screw down the 
bolt slowly till it stops hard, unscrew and with- 
draw your work, when you will find both centres 
in a truly straight line, by which you can bore 
half way and insure an accurate hole in your metal. 
I have had this little tool in my workshop for 
more than twelve months. 1 
os. 


RADIATION AND REFLECTORS. 


[26998.]—MANY users of reflecting telescopes 
complain of their bad performance in cold, dry, 
east winds. Can alteration of figure, produced by 
the cold from radiation from front surface when 
pointed to clear sky, be the cause? Mr. Madsen, 
of Sydney, see “E.M.” Feb. 18, 1887, describes 
clearly the alteration of surface of 5in. glass planes 
by the application of the point of finger to centre 
of plane: result was the parallel diffraction straight 
bands became circuiar. Mr. Madsen remarks that 
this shows the necessity of keeping both sides of a 
mirror at same temperature. 

Tyndall on Hind Head, E. M.,“ May 11, 1883, 
found a difference of temperature of 10° to 17° 
between athermometer lying on a cotton-wool pad 
onthe ground and a thermometer suspended 4ft. 
above in air—this on clear, cold, dry-air nights— 
the lower always the colder on such nights; on 
warm, ‘moist-air, clear nights, no such differ- 
ence. 

When we point our telescopes to stars, does not 
the face of mirror radiate its warmth to space, and 
glass being a bad conductor, the back of mirror 
remains warmer than the face, and alteration of 
figure must ensue. I have many times in last two 
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dry months found fair definition just at first alter 
for the worse in ten minutes and remain worse for 
an horr or two. 

Herschel and Kitchener both assert that a re- 
flector should be exposed a quarter or half an hour 
before beginning, to equalise mirror temperature, 
&o. Their mirrors were of metal, and the conduct- 
ing power being so much greater than that of glass, 
m might find the advantage. 

ev. Mr. Godfrey, of: Southsea, told me that he 
had a 7in. hole in back of his 124 mirror, and it 
performed admirably in good air. Mr. Calver 
often, if not always, sends out ring cells to his tele- 
scopes. Rev. Mr. Webb told me that one sause 
of the ill-shaped star rings was the unequal tem- 
perature of different parts of the mirror. 

Will any users of large reflectors tell us their 
experience of the advantage or disadvantage of 
cells with openings at back? Till now my 124 
mirrors have not had openings. In fine air they 
divide ô Cygni, 0 Aurige well. Bramley. 


ELECTRIC CAUTERY AND AM- 
METERS. . 


[26999.]—THE tests given by Mr. Bottone in 
last week's issue are very interesting, and especi- 
ally the result from them of half an amptre for 
each foot-grain. The only objection at present to 
trying to calculate the current required for a 
cautery is that most makers flatten or file their 
cautery points so that the actual current is very 
different from the calculated amount. It will be 
curious if Dr. A. D. Stewart takes the hint that 
Mr. Bottone gave him about the resistance coils ; 
certainly the results come out concordant as to the 
conductor resistance, and the question naturally 
follows: Why is the resistance marked on the 
base of the ammeter as 00034, when it really is 
"0041w.? I was very pleased to see the testimonial 
to Mr. Bottone from such a far-away place as 
Calcutta as to the accuracy of his instruments, and 
must say they have a very good appearance for 
the money. Also referring to Mr. Bottone and 
“Ohm” in Reply Columns, might I ask Mr. B. 
why he uses a “rough affair to calibrate instru- 
ments to be sold to the public? As tothe moment 
of magnet changing, I may thank Mr. Bottone and 
“Ohm” for their kindness in enlightening me, but 
I knew the fact they gave before: it is mentioned 
in nearly all the textbooks I have, and a full de- 
scription is given in “Culley’s Telegraphy.” 
When I first got a 5s. ammeter I saw that, accord- 
ing to that, the readings should remain constant’; 
but where the couple acting on the needle is small 
friction comes into play and spoils the readings. 
I have just checked the ammeter I used for my 
experiments, and find it correct; besides, I may 
tell Mr.“ Ohm” that it was not a Bottone. Iuse 
the Bottone ammeter often, and at present it is 
quite correct; but I do not use it for tests to be 
made public in the columns of the“ E.M.” Ithen 
use an Ayrton and Perry or a Sir W. Thomson 
current-meter, which I am using to repeat my tests 
given last week, and find no difference. As several 
correspondents have given a lot of time and labour 
to Dr. Stewart's query, I think the least he can do 
in return is to tell us how he has got over his diffi- 
culty. Iota. 


A VERY SIMPLE HYGROMETER. 


[27000.]—PROCURE a small paper or chip box 
not less than 1ġin. deep; also a piece of fiddle 
string, middle size, well twisted; with a drop of 
sealing-wax fasten one end of the string to the 
middle of the inside of the lid; pass the other end 
through a hole in inside of the bottom; with 
‘another drop of wax fix a neat paper or cardboard 
pointer; this pointer will nearly travel round the 
box in extremes of moist or dry atmosphere, which 
seldom occur ; but if well placed it will be found 
continually on the move. Do not place it in a 
sitting-room with a fire; in the entrance hall or 
passage willdo. A few holes pricked in box will 
assist its action. This simple instrument will, in 
my opinion, give much better indication than a wet 
and -balb thermometer, as it is not affected by 
wind. Do not expect it always truly to predict 
the weather; a correct forecast can only be found 
by observing the hygrometer, barometer, and the 
part the wind is in; if the wind isnot in the east or 
north-east, and the two former are favourable, you 
may safely leave your umbrella at home. ; 

If our Editor has not put the“ closure on wind- 
mills, I should like to add. a few words. Over fifty 
years ago I made several small-power windmills. 
Experimenting with them some time, I came to the 
conclusion that wind-power in whatever way 
applied is very unsatisfactory. The wind never 
blows steadily even in the finest weather, which is 
a great drawback to its usefulness, ahaongh my 
mills all struck their sails automatically. Wind- 
mills, although very troublesome, have succeeded, 
to some extent, for pumping water to drain land. 
Water is as rigid as iron. The wind being un- 
steady, every pipe should be as large as the barrel 
of pump, valves also if possible. I think the old- 
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fashioned mill facing the wind will be found to 
give the best results, Advocates of horizontal 
mills appear to overlook the fact that they are 
always leaving the wind. A wind going ten miles 
an hour would give a fair amount of power with 
the ordinary mill, where the horizontal, at the part 
that should be most powerful, would be going about 


that speed. 
Wm. Grimshaw. 
The Cedars, Sunderland. 


RAISING WATER AN UNLIMITED 
HEIGHT. 


[27001.] How can your arrangement (let. 26963) 
be irrespective of the 32ft. column, seeing you have 
in no part of the apparatus an unbroken vertical 
column of 32ft.? hat a complication of pipin 
in order to raise three gallons of water in stages o 
about 25ft. Quite provocative of “strong lan- 
guage,” and for my part I would much prefer a 
piece of rope and a bucket. I hope you don't hope 
to raise the wind by the invention.“ 

T. ©., Bristol. 


A OHEAP AND GOOD FLOOR. 


[27002.]—-WHEN I took possession of my present 
workshop, detached from my dwelling-house, I 
found it paved with rough stones, called here 
This is about the most uncomfortable 
footing a workman can imagine, so I got a cart- 
load of clean, pugged clay from the brickworks, 
being fireproof, as my forge had to be accom- 
modated under the same roof. The clay was 
beaten and rolled, and looked serviceable ; but in 
twelve months time holes began to appear, and 
much dust, so I looked into an American recipe 
book for what I wanted: here it is, and a better for 
all purposes cannot be found. Take of clean quick- 
lime, free from stones, two parts, through a garden 
sieve add to the heap one part dry coal ashes (very 
coarse) and a small amount of loam clay; mix well 
together with a spade, temper well with water, 
and make up intoa heap; let it lie a week or ten 
days, then repeat the tempering very high till it 
becomes smooth, yielding, tough, and gluey. 
could not get any cow’s hair to stir in, or I should 
have added it. My gardener, with a bricklayer's 
trowel, having wetted and levelled the old clay 
floor, spread this compost about 3in. deep, smooth- 
ing it well afterwards. The weather was hot, and 
& few cracks appeared. These were removed by 
a plank across the work, and 
eitting thereon while he repaired these with some 
fluid stuff, pressing it in with the trowel. Two 

ears have elapsed, the flooring is sound and hard. 

y book adds: “ If anyone would have their floor 
look better, let them take lime of rag-stones, 
well tempered with white of eggs, covering the 
floor about zin. thick with it before the under- 
tect Be too dry. If this be well done, and the 
work thoroughly dried, it will look, when rubbed 
with a little oil, as transparent as metal or pla 

os. 


BURNT ATR. 


[27003.]—* J. Q. D.” EVIDENTLY confuses 
together aqueous vapour” and “steam”; they 
are totally distinct forms of water. 

Steam is a vapour, and can only exist at tempera- 
tures above 100° C. (or thereabouts, according to 
barometrio pressure), When steam issues into 
the air it ceases to exist as steam, and suffers con- 
densation. 

„Aqueous vapour is a gas, and can exist at 
widely different temperatures; it oan be cooled 
until it deposits in a frozen condition. Aqueous 
vapour cannot be decomposed by contact with the 
external surface of a hot stove. Steam can be de- 
composed by many metals, and in the case of iron 
ared heat is not necessary, but the temperature 
liye be considerably above the boiling-point of 
water. 

“J. Q. D.’s” illustration concerning the action 
of steam has nothing whatever to do with the 
original question about “ burnt air.” 8 

4 l A. P. 0 


LOCOMOTIVES. 


[27004.]—IN accordance with the wish expressed 
by “Inquirer” (p. 420) and“ Rover (p. 465) of 
last vol, I now forward a diagram of the engine 
named Comet, which was constructed by Messrs. 
Hawthorn and Co., Newcastle, and conveyed one of 
the trains of passengers on the opening of the 
Newcastle and Carlisle Railway, March 9th, 1885. 
This engine had four coupled wheels 4ft. diameter. 
The cylinders were 12in. diameter, and the stroke 
16in., and were placed inside and under the smoke- 
box so low down that the piston-rods worked under 
the leading axle. Heating surface of firebox, 
8b6sq.ft.; of tubes, 2878. ft. Pressure of steam, 
60lb. per square inch, The tender ran on four 
wheels, and carried 680 gallons of water. 

This and other engines of a similar class worked 
for many years upon the Newcastle and Carlisle 
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Railway with the greatest efficiency, and I am now 
glad to be able to place upon record in your 
columns the details of such an interesting link in 
locomotive construction. ' 
Clement E. Stretton, 
Consulting Bognes Amalgamated Society of 
ailway Servants. 
Midland Grand Hotel, London, N., March 10. 


RAILWAY SIGNAL LIGHTS. 


[27005.]—YOUR correspondent “ P., p. 35, very 
truly remarks that it is“ very confusing " to engine- 
drivere who have to run over various lines where 
different signals are in use. 

At several stations and junctions, where the lines 
of two companies join, a white light in one direc- 
tion is the all-right signal to start; but in the other 
direction it implies “signal out of order—danger.” 

On the Great Northern Railway a purple light is 
the all- rigit signal for slow or additional lines of 
rails, On the London and North-Western Railway 
a purple light ts the danger signal for bay platform 
lines, and to regulate trains running to or from 
sidings. The directly opposite use of the purple 
light is a source of confusion when men of one 
company work over the line of the other, and in 
the case of joint lines, of which there are many, 
the drivers must be especially careful to remember 
under which system they are working. It would 
be far better and safer if red were made the only 
danger or stop-signal. 

“Green,” when employed both as a back-light 
and as an all-right signal, is very misleading, 

For a number of years I have examined cases 
where engine-drivers have made mistakes in 
signals, and in all these, without exception, I have 
found the defects existed in the signal itself, 
which misled the men. 

In some cases a white light from the window of 
a house has been found to be in the direct line of 
sight of a white signal ; the signal has gone out, and 
the light in the house has been taken for it. 

Only recently it has been my duty to examine 
several signals, and I have found the green back 
light on a post placed on the wrong side of the 
railway, was directly in the line of sight, and 
absolutely for a time blocked the driver's view of 
the proper green all-right signal on another post. 
When, on several occasions, I have pointed out 
such defects, I have been met with the reply, “ Our 
drivers ought to know the road, and not be caught 
by such traps.” 

In theory that may sound very well; but in practice 
it would be much better and safer to adopt one 
standard system of signals and positions, and thus 
avoid the traps entirely. 

Olement E. Stretton 
Consulting eng Amalgamated Society of 
ailway Servants. 

40, Saxe-Coburg-street, Leicester, 11th March. 


[27006,]|—YOUR correspondent “P.” (page 35, 
26949) calls attention to the above subject. Almost 
all the drivers of our large railways incline to the 
opinion that there should be only two lights em- 
ployed on railways for fixed signals applicable to 
trains; that is, Line Clear” (green) and Line 
blocked” Ca: On some railways, notably the 
London and North-Western, purple lights are em- 


ployed at junctions as “danger” signals and 

as “all rights.” This is a great anomaly, and has 
led to many mistakes through the lights being 
mistaken for each other. There is nothing 20 
easily mistaken as a purple light for a green one 
during foggy seasons. , 

I don’t at all approve of P. s idea of employ- 
ing purple as a back light, because where two 
or three signals applicable to both lines are placed 
near each other on dark, foggy nights, these back 
lights may be easily mistaken for the green 4 All 
right” signal. I am quite at one with him about 
signals being placed on the side of the line te 
which they apply; that is, the left side. Of oo 
there are some odd places where this rule co 
not be carried out, but wherever possible it should 
be done. His remarks re Midland signals only 
apply to junctions; nearly the whole of the start- 
ing and home signals are white “ All right 
lights. 

1 am sorry to say that instead of this com 
taking the initiative in bringing about a reform, 
they are taking a retrograde course as far as Carlisle 
and Appleby are concerned, at any rate, By an 
order dated March 7th, issued by Mr. Noble of 
Derby, we are informed all the distant signals that 
have been worked“ green” at Petterill goo 
Durran Hill Junction, and Appleby North Junction 
applicable to trains from Carlisle and N.E. line, 
will be changed from green to white for “ All right 
lights. i 

It would be a great deal better to abolish all 
lights except red and green on fixed signals, and 
thus make the signals and the block agree in these 
terms and colours. , i 

The white might be used for a back light without 
a great deal of alteration, especially as the signals 
are off so short a time before put back to danger. 
The disappearance of the light should always indi- 
cate to the signalman that his signals were of 
whenever the light went out. It woald be an 
incentive for him to see to it at once. 8 


AOCIDENT AT OARLISLE. 


[27007.]—MR. STRETTON (26951, p. 36) oals 
attention to the report of General Hutchinson on 
the collision that occurred at Citadel Station on 
Deo. 21st, between the London and North- Western 
Limited Mail and a Midland engine, 1880. 

It will be seen from the inspector's report that 
Midland engines arriving at No. 2 island platform 
uncouple and go about 200 yards further nor 
oross to the up line in order to go to the Midlan 
sheds, and by so doing foul the junction from 
No. 1 island platform at the point where the 
collision took place. It is, you will see, a very 805 
satisfactory mode of working, as whenever the 
London and North-Western brake may fail thes 
engines and the North British and d. an 8. k 
trains are in danger. If the L. and N.W. ado 
the Soati vacuum, vee is to preter 
same thing happening if the pipe betw 
engine and Londer were to freeze up gradually the 
same as this on No. 410 appears to have done? th 

The necessity for Midland engines fouling we 
Caledonian Junction would be obviated if, gre 
of as at present, the engines were turned on H A 
up line through the facing points known as No. 


j ` be saved., 
and 28, and much time might thus be Bover.. 
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THE SIBRUOCTURE OF ARACHNOIDIS- 
CUS EHRENBERGII. 


(27008. |—I AM glad to find that Mr. Morland 
(letter 26932, p. 33) confirms my observation of the 
sructure of one side at least of this diatom, as it 
shows what a push: forward the production of oil 
immersions of large N. A. have given us. 

I am not prepared to contest the point of the 
two rings, but must confess that their appearance 
is very real to me; and as the difference between 
us is reduced to the ultimate structure of the inner 
side of the valve only, will confine my remarks to 
that side. I admitted that I could not always see 
the membrane; but also said that I was puzzled at 
not being able to see the fine markings from that 
side, and found out the cause by meeting with one 
specimen that had some fine granulations imbedded 
in the membrane, which revealed its character. 
Mr. Morland accounts for this by the valves being 
stuck to the cover-glass by a thin layer of gum or 
gelatine; but, granting this, why should it allow 
the markings to be plainly seen on one side and 
confuse them on the other ? 


In no case can I see the fine markings when the 
disc is mounted with the Gothic-window side up, 
but only indications of the structure, which con- 
vinces me that there is a membrane on that side of 
sufficient thickness to throw the rays of light 
passing through it into confusion. I have not 
confined my observations to one or two specimens, 
but have six slides of this diatom altogether con- 
ang t specimens of different species, and in all 
cases the results are the same. One diatom I have 
with a bit chipped out of the edge, and the fracture 
on the inner side is perfectly straight, showing that 
there is a membrane, and that it is smooth. Of 
course I cannot say that it is always there; but the 
N is, Is its absence normal or abnormal? I 

o not think I should have any difficulty in con- 
vinoing Mr. Morland that my view is right if I 
could show him my specimens; but I am not a 


member of any microscopical society, and, there- 


fore, not likely to meet him. But, if he lives in 
London, and would make an appointment by letter 
to call any evening at 12, Campdale-road, Tufnell 
Park-road, N., I shall be most happy to go through 
them with him, or I should be pleased to wait upon 
= if he prefers it and will kindly give me his 


ess, 
T. F. 8. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Exhibition of Marine Meteorological, In- 
struments.—An interesting and instructive ex- 
hibition of marine meteorological instruments, 
organised by the Royal Meteorological Society, was 
opened on Tuesday, the 15th inst., in the library of 

e Institution of Civil Engineers, 25, Great 
George-street. Specimens of almost every kind of 
instrument used for taking meteorological observa- 
tions at sea are included in the exhibition; sets of 
instruments, as supplied to the British, French, 
Dutch, and other navies, being shown. There are 
numerous forms of deep-sea thermometers, in- 
cluding Johnson's registering metallic, the records 
of which are obtained by the varying expansion of 

s and steel bars acting upon indices, Miller- 
sella maximum and minimum, and Negretti and 
Zambra's reversing thermometer. Special interest 
attaches to the instruments which were used on 
board the Challenger, many of which were con- 
structed by Mr. Buchanan during the voyage of 
that vessel, The instruments and apparatus used 
at the Scottish Marine Station, Granton, near 
Edinburgh, and at the Lochbine Marine Institute, 
Ulle of Mull, are also shown. In addition to the 
above there are various forms of anemometers, 
min- gauges, logs, current meters, olinometers, &c., 
for use on board ship. The exhibition also includes 
1 number of diagrams, photographs, &c., showing 
the meteorological conditions prevailing over the 
Various oceans of the globe. The mest interesting 
and complete charts are the specimens of the Dail 
chronous Weather Charts of the Nort 
Atlantic, exhibited by the Meteorological Council. 
nples are given showing the meteorological 
conditions (1) in summer, (2) in winter, and (3) 
m early spring, illustrating the persistence of the 

Uropean anticyclone, producing cold dry winds 
8 England. A number of new instruments 

Tought out during the past twelve months are 

shown. The exhibition remained open till 
y evening, ö 


puuminiferous Ether.— Arguing from what is 
own of the transmission of light and heat to the 
farth, Mr. De Volson Wood concludes that the 
han erona ether, supposed to pervade all space, 
a density such that a volume of it equal to 
Sout twenty volumes of ‘the earth would weigh 
mij o tension such that the pressure on a square 
P would be about 11b., and a specific heat such 
it would require as much heat to raise the 
emperature of lib, 1° as it would to raise about 
000,000 tons of water that amount. 


REPLIES TO QUERIES. 


— 2 — 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[61173.]—Varnish for Fishing-Rods.—The 
best varnish for rods is unquestionably coach var- 
nish. If old and good, there wili be little trouble 
in drying it, while it will remain tough and elastic. 
Brittle varnishes are useless, on account of the 
incessant bending of the rod. I have seen shellac 
varnish become covered with a network of minute 
cracks, easily visible with a common magnifying- 
glass. In wet weather the incessant bending of 
the rod makes these cracks act like so many small 
pumpsto introduce the water into the wood, and 
the unfortunate fisherman finds his rod become as 
limp as a green twig. I have never tried any 
japan, but should expect the additional trouble of 
all the ferrules loosened by the dry heat. Coach var- 
nish can be polished, if appearance is an object, as 
may be seen on any panel. I send these two notes 
because the only pepe to both questions have 
been so unmeaning.—V. 


{61401.J—Oval Ohuck.—I have referred to 
the sketches mentioned, and can see no reason why 
your work should not turn out well. I would 
advise you to try again, and probably with practice 
you will be able to avoid the “rings.”—C. L 


[61401.]—Oval Ohuck.—It is most probable 
that Churchill's chuck is all right, but that he 
does not yet quite understand its action. Turning by 
hand with an elliptic chuck is difficult, because 
any variation in the height of the tool alters the 
position of the ellipse. For this reason, elliptic 
work can only be accurately performed with the 
slide-rest. If“ Churchill“ will mount a flat wooden 
chuck on his oval chuck, and draw on the face of 
that with a pencil three or four ellipses of nearly 
the same radius, at different heights, he will better 
understand the action of his chuck. He might 
finish by reversing the conditions, fixing the pencil 
on the chuck, and holding firmly some plane sur- 
face to receive the curve.— HYDE, Florence, 
March 15. 


[61402.]—Electric Bath.—1. I always em- 
loyed annealed copper wire 7, (or even thicker is 
better), covered with raw silk, and insulated with 
one or more coats of warm varnish, pitch or gutta- 
percha ; terminals flat, of plated copper; conductors 
either small, smooth cylinders, or minute brush- 
like bundles of finest wire, for special application. 
2. Elastic tape and hook to be used above water. 
3. The whole body is affected by submersion, as 
long as the terminal plates are kept moist. 4. 
Two terminals, I think, have the effect of localising 
the electric force—i.e., supposing a strain of the 
muscles in shoulder or chest, the metallic buckle 
will be fixed on the affected part with one of the 
terminals attached thereto, the other on opposite 
side of body. Undoubtedly constant immersion of 
zinc in sea-water would end in total destruction of 
that metal; but there are many other battery 
forms more applicable to this bath, and more eco- 
nomical in use. I have always thought I was 
right in my reading of Smee’s “ Hlectro-Metal- 
lurgy, pp. 4, 5, in calling zinc poles positive; but 
I am not a scientist, only a“ dabbler. — Hos. 


[61456.]—Acetate of Soda Warmers.—I do 
not know what plan is adopted in this country; 
but the original directions were to melt the acetate 
of soda and pour it into the warmers, leaving a 
space of about lin. from the top clear. The lid is 
then soldered on and the vessel hermetically closed. 
It crystallises as it cools; but does not expand so 
much as ice. An immersion of 90 minutes in boil- 
ing water is sufficient to remelt. I believe about 
331b. is used in a footwarmer; but I think a little 
hyposulphite of soda (about 10 per cent.) is mixed 
with the acetate. A super-saturated solution (boil- 
ing) of common soda would give out more heat 
than simple boiling water; but the acetate is use- 
ful mainly because it can be used without water. 
—SAML. RAY. 


[61539.J—G.W., L. and S. W., and L. and 
N. W. Locomotives.— L. and S. W. R. 185 class 
are numbered 135 to 146 inclusive. 348 olass con- 
sist of 20 engines; they are numbered 348—367 
inclusive. There are 12 of the 445 class. These 
engines have 7ft. four-ooupled driving wheels and 
leading bogie. The cylinders are 18 by 24. Num- 
bers of this class 455—456 inclusive —OLYDE. 


[61539.] — G. W., &c., Locomotives. — 2201 
class are four-coupled, 6ft. 6in. wheels, 17 by 24 
cylinders, and had no domes to boilers, but I 
believe have had new boilers lately. Nos. 2201— 
2210 had open splashers, Nos. 2211—2220 have 
different framing and closed splashers; weight 
about 32tons; built in 1881-2. 806 class are 
older; same dimensions for wheels and cylinders, 
inside bearings for coupled and outside for lead- 
ing wheels, They are numbered 806 to 825.— 
GORGON. 


[61548.]—G.W. Locos.—Sir Daniel was built 
at Swindon in 1866, and rebuilt at the same place 
in 1883.—GORGON. 


[61590.]—Electrical Foot-Warmers. — That 
is just what I want to find out—viz., if there are 
any such; and if so, what are the details? A 
reply on the subject appeared some three months 
ago signed Selim, and referring to some appa- 
ratus of this sort by a Mr. Rabache. If this meets 
the eye of “Selim,” would he kindly reply or com- 
muniocate through the post ?—EDWARD CONRY. 


[61590.] — Electrical Foot-Warmers — M. 
Tomasi’s Method.—The foot-warmers, filled 
with acetate of soda or other salt capable of 
occluding much heat, are, before starting, plunged 
into boiling water. When starting, they are con- 
nected in parallel to a dynamo driven from axle of 
luggage van, and the current sent through the 
solution so as to maintain its heat. The latent 
heat is given out from the salt crystallising from 
its solution, and it is found that even after a three 
hours’ stoppage, it is unnecessary to change the 
foot-warmers. (Condensed from The Electrician 
for July 28rd, 1886.) ELECTRICIAN. 


[61596.] — Guthrie’s Cones. — See Ganot, 
Eighth English Edition, page 323, WM. JOHN 
GREY, F. C. S., Newoastle-on-Tyne. 


[61626.]—Ohemical (U. Q.) — There is no com- 
pound of ozone and ether; but hydrogen dioxide 
is easily soluble in that liquid. If an aqueous 
solution of H,O, be shaken with ether it dissolves. 
The etherial is more stable than the aqueous 
solution, and it can be distilled without decom- 

osition. I suppose this is what the querist means 
y “ozonic ether.”—SM. 


[61628.]—Lard Oil (U.Q.)—I doubt if you can 
extract any oil from American lard. I believe 
that the lard is already pressed and the oil re- 
mires in order to increase the firmness of the fat. 
—p»pM, 


[61629.]—To Analysts (U.Q.)—The most ap- 
proves method of examining the arsenic is to 

istil once or twice to dryness with strong HOL. 
The arsenic distils as Alz, non-volatile elements 
remain in the retort, and can be separated by 
filtration. Strychnine may be removed from flour 
by solution in chloroform, and is left upon evapora- 
tion of the solvent. If the quantity of flour is 
large, alcohol might be substituted. Strychnine is 
soluble in 120 parts cold, and 10 parts boiling, 
alcohol of sp.gr. C833; chloroform, 6 parts.—SM. 


[61639.]—Dry Rot.—The only radical cure for 
dry-rot is to remove the wood and replace with 
new, for which advice your correspondent will not 
thank me. Incipient dry-rot may be stopped or 
stayed by means of antiseptic solutions, such as 
corrosive sublimate, sulphate of copper, sulphate 
of iron, applied hot and as strong as possible. Coal- 
tar thinned with mineral naphtha or even paraffin 
oil would probably act as a remedy, and almost 
certainly as a preventive. Anything, in fact, that 
will destroy the Merulius lachrymans, or dry-rot 
fungus, should be effective, consequently some use 
merely a solution of sulphuric acid. The only real 
remedy is prevention, and it should be :emembered 
that it is necessary to cover the earth with con- 
crete or with asphalte over the whole basement of 
the house.— SAML. RAY. | 


[61645.]—Limelight.— Would it not be as well 
for “J. L.“ to look through back volumes for the 
information he requires, or failing them consult 
the illustrated price lists of makers? Perhaps the 
diagram on p. 247, No. 1,078, may suit him; if not, 
try Nos. 951, 858 (Khotinsky’s patent), 798. The 
query is really much too general to meet with 
many replies, or in faot to deserve them, though 
no doubt specific questions would be answered. 
Chadwick's “ Lantern Manual” might be of some 
assistance to the querist.—J. T. M. 


[6 1646.]— Winding Rope.—This query should 
have been headed Analysis of Steel, for it is only by 
elaborate and very special analysis that the distinc- 
tion between the metals named can be discovered. 
[61647,.|—American Organ.— A. C. W.” is 
not likely to get a useful reply to his question on 
p. 38, for the simple reason that “2ft. 4in.” is 
only an imaginary dimension. Make it 21in. as 
directed. “ A. O. W. and others may take the hint 
to always make scale drawings before commencing 
jobs of the kind, and, if the present querist 
does that, he will find that when he bas allowed lin. 
to olear the floor, his middle board will be 29in. 
They may make them like that in Swansea, but I 
doubt it. I don’t know -how high he likes his 
keys, or what he wants to put between them and 
the top of this wonderful middle board ; but if he 
has not puzzled himself, he has fairly puzzled our 
old acquaintance, whose method of getting out of 
difficulties is really sublime, vide reply 61684, p. 551. 
—N. E. CHILD. 


[61657.])—Hypopus Vulgaris.—I believe this 
is a name of the fresh-water mussel, but I am no 
gure.—N UN» DOR. - 
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[61663.]Photo, Enlargement. — If this 
querist will but look through back volumes, he 
will have some difficulty in determining which 
method he will adopt. Let him try that described 
in an article entitled “A Cheap and Simple En- 
larging Apparatus in No. 1097.—I. H. J. 


[61667.]—Tempering Tools.—The tempera- 
tures for tempering steel range from 420° to 
570° Fahr., the former being for fine-edged in- 
struments such as razors, the latter for springs; 
but if “tools” are the only things the querist re- 
quires to temper, about 430° is the scale mark.— 
NUN. DOR. 


L616 70.]— Theory.—I would suggest to this 
querist the advisability of procuring some of the 
examination papers already issued; he will then 
be able to answer his own query in the most 
satisfactory manner.—FINSBURY TECH. COL. 


61695. Aromatie Burning Ribbon of 
Bruges.— The ribbon is. soaked in the perfume 
first, I believe, and then in a solution of saltpetre ; 
but it is silk ribbon that ought to be used. VOL. 


{61696.J—Oil Stains in Photographs.— 
These may be extracted with ether or Fuller's 
earth, placing blotting-paper and a warm iron over 
them.—I. H. J. 


[61698.]—Laundry Blue.— Artificial ultra- 
9 is the blue generally used for this purpose. 


[61716.]—Electric Lighting by Batteries. 
Surely “Iota” has not considered the subject of 
lighting by primary batteries very deeply, or he 
would have been more careful as to his statements. 
Before saying that “no primary battery is used for 
house lighting continuously direct” (rather a curious 
expression), he should have been certain that this 
was true. I think either Messrs. Johnson and 
Phillips, or Messrs. Laing, Wharton, and Down 
have numbers of such installations. What does 
he mean by saying that the Upward battery is 
“often” used for charging acoumulators? I 
understood that this was a new battery, sol fail 
to see where the often comes in. How does he 
know that the Schanschieff (a very good battery, 
but costly to use) is “the only battery the least 
like direct working ?—ELECTRICIAN, 


[61789.]—Gas-Engine.—I shall be pleased to 
see the arrangement of T. N. C.“ if it is any- 
where in this neighbourhood.—T. C., Bristol. 


[61789.]—Gas-Engine.—In a properly con- 
structed compression gas-engine there is not a 
sudden explosion, but rather a rapidly inoreasing 
expansion, so that the impulse is not a sudden 
shock, as T. N. C.“ imagines. This is, I think 
what he wishes to ascertain. In old-fashione 
engines the explosion was a sudden shock, and in 
these the engines were always going wrong. The 
power in these engines was in the back-stroke, due 
to a vacuum being formed, so they were really 
atmospheric engines. Perhaps he is mixing these 

up with the modern system.— ELECTRICIAN. 


[61798.] — Condenser. — I am perfectly ac- 
quainted with the drawings and published descrip- 
tion of Morton's injector, as described by “J. Q. 
D.“; but may I ask him if he has practically used 
it? I want to know if there are any hitches when 
at work, and whether a very small leak completely 
stops it? Also if it lifts itsown water any height? 
and so on—full particulars from one who has used 
it. The “Maoarter” is new to me—T. C 
Bristol. 


fs 1824, |—Lining for Wooden Cells. Wooden 
cells may be made quite impervious, and are un- 
affected by acids or bichromate of potash solutions, 
when thoroughly dried, and their insides coated 
over with melted parafin wax. This covering 
may readily be run on with the assistance of a 
hot iron.—J. T. N. 7 


” 


[61798.]—Condenser.—Perhaps the following 


tracing and particulars of Morton's patent ejector 
condenser, taken from Winton's Modern Steam 
Practice, may be useful to Joiner and “T. C., 
Bristol.“ The instrument represented is for a 
double engine; the injection enters at C, and the 
exhaust from the two cylinders at A and B. The 
rush of steam takes the water with it, after the 
manner of an ek hee through the combining 
nozzle F and discharge nozzle G, to the hot well 
through H. The nozzle G is gradually enlarged so 
as to check the velocity of the issuing stream, and 
a reflux valve L is provided to prevent any water 
from running back into the engine cylinder from 
the hot well, should the latter be the higher of the 
two, when the engine is standing. Itis found that 
the suction produced is amply sufficient to lift the 
injection some 6ft. or 8ft, When, however, it has 
to be 80 lifted, a steam valve I is provided, in order 
‘to start the flow by means of live steam from the 
boiler, after any stoppage. This valve can, by a 
simple arrangement, be made automatic. The in- 
jection supply is regulated by the spindle J and 

and-wheel K. In contrast to the ordinary con- 
denser, this instrument can lift its own discharge 


it is said that a vacuum of 25in. is easily obtained, 
even with piston speeds of over 500ft. per minute. 
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More information on the subject can be found in 
Engineering for Dec. 11th, 1885.—M. M. 


[61829.]—Resistance Coils.—(1) Grouping is 
rather different to that proposed, with obvious 
advantages. That usually adopted is—1, 2, 2,5; 
10, 20, 20; 50, 100, 200, 200: 500, &c. (2) The 
wire should be German silver silk- covered, and of 
fine gange. No. 30 will do; but finer, if it can be 
readily procured, is to be preferred. (3) Its 
resistance must be then ascertained by testing it 
with a Wheatstone’s bridge and a standard ohm. 
If “ Linesman " has not a standard ohm, IIin. of 
No. 30 German silver wire has a resistance of one 
ohm. (4) The winding is best done on a piece of 
wood H-shaped, cut out of a piece of flat wood 
about Zin. thick, the horizontal crosspiece being 
about lin. or more in depth ; the pieces should be 
made of size suitable to the amount of wire to be 
wound upon them. The wire is then doubled in 
half; the bight fixed over a pin on the edge of the 
wood, and then wound evenly on. Half an inch 
should be allowed on each end of the wire, over 
and above the length which equals one ohm in 
resistance, for the purpose of connections. (5) 
The insulation for the lower numbers should be a 


dip into melted paraffin. For the higher numbers 
dip each layer, and separate it from the next by a 
thickness of paraffined paper. (6) The connec- 
tions: Flat wood is used, so as to be conveniently 
stowed side by side in an oblong box. The lid of 
this box should be of hard wood or vulcanite. 
Upon the lid are screwed pairs of brass qin. thick, 
zin. wide, and jin. long, with a space o gin. be- 
tween them. A semicircular notch is filed on the 
edge of each brass block upon opposing sides, to 
serve for the reception of a brass plug. A binding 
screw is fixed upon the initial and finial block. 
When the pairs of brass blocks are arranged upon 
the lid of the oblong box, a fine hole may be drilled 
through each, so that the end of the wire coiled 
upon the reel may be threaded into it and then 
soldered. If any of the half-inch allowed is over 
it may then be cut off. The coils are then attache 
to the brass blocks upon the lid of the box in the 
manner of the diagram. When the plugs are out 
the current must pass through all tho coils; when 
they are in, the current passes through the brass 
blocks only from one binding-sorew to the other,— 


to a height of several feet above its own level, and] K. C. B 


chinist oould do nothing with them. I took ae 
I 


| which you can lift.—GLATTON. 


[61845.]—Softening Cast Iron.—I have ven- 
tured to alter the heading of this reply with a view 
to the index of the current volume. The follow- 


ing appeared in the American Machinist :—“ I saw 


in your valuable paper a few weeks ago a receipt 
for softening hard cast iron by heating it red-hot 
and dipping it in water. I thought it was a big 
thing ; very simple, and would try it some day, as 
I often have light castings brought in, sometimes 
so hard we can neither drill nor file them, and we 
have to break themup. About three weeks ago 2 
man brought in two carbon holders of cast iron to 
be filed out a little in the hole to make the carbon 
slip through easily. They were so hard my ma | 


heated one red-hot, dipped it in water, tried it, 

it was as hard as ever. Not being discouraged, 
thought I would try again. This time I heated it 
almost to a white heat, and dipped it again in 
water. Taking it out when cold, I could see by its 
colour being white, that it was harder than ever. 
I tried it on a file; but it was as hard as glass, and 
made a wide soratch on the file. I was disco 

and concluded that the man who wrote that article 
either did not know how to do it, or else he would 
not tell how it was done. I then thought I would 
try a way of my own. I heated it red-hot, and then 
held it in a dark corner between the water barrel 
and the forge until I saw the redness of the iron 
leave it. then dipped it in water, holding it 
there till cool. I then tried it with a file, and 
found it soft enough to be filed. I tried the other 
the same way with the same result.” If your oor- 
respondent tries this plan, I should like to hear if 
it proves sucoessful.—GLATTON. 


[61847.]—Eccentric.—If turned on the same 
centre as before, no difference. If turned so as to 
reduce the throw, the valve will admit steam too 
late and cyt off too early. Lap must be reduced to 
cure this; but even then the steam will be wire- 
drawn. Ifa reversing link is fitted, the travel of 
link could, perhaps, be increased so as to make the 
travel of valve the same as before.—GLATTOX. 


[61849.]—Wheel-cutting Engine.—Multiply ©“ 
the diameter of wheel by 3˙1416, and divide by 
double the number of teeth required. will 
give the width of cutter for equal teeth and spaces, 
the proportion mostly required in olookwork. 


Example: Diameter of wheel 2in., 60 teeth tj 
2x 31416 _, 8 3i 
es n 005236in.; 2 of an inch. The. à 


metric system is more suitable for this kind of 
calculation.—J. MEEK. 1 


[61850.J—Crab.—By means of a spring balance, , 
try what pressure p you put on the handle to lifta 
known weight w. Now try a similar experiment 
with another weight W, and call the pressure du | 
handle P. Plota “curve” as follows: Taking any | 


q 

Q 

X Re 
5 

i 
8 
de 
Wy 
R 
é i Al 
convenient scale, say, an inch to a ton, meadure d 
a straight line A Ba length A w equal to the land d 
w. Draw a line p perpendicular to A w, the length ceg 
of which represents the pressure p pounds to mt tal 
scale, say, zin. to a pound. In the same way m P * 
A W equal to the load W, and the vertical line 17 
U 


equal to the oorresponding pressure on the andle, 
Jain the tops of these lines, and produce the line .. 
joining them. Knowing that your strength repos 
sents a certain pressure S on the handle, a 
point æ on the sloping line at a height above 
corresponding to this pressure. A al area do 
from this point cuts A B in L, and A L is the > 


[61857.] — Proportions of Model Engine 
and Boilersa—The rule given on p. ibe 
Vol, XXXIX. is as follows: j 


Heating surface in’ _ qp:Lrn. h 
square inches.) j 142 ` 

Where C = a constant (varying from 2 

wto 16) = say, 15. 12 

D = diameter of cylinder in inches. ` 


L = stroke in inches. 
4 = proportion of 


‘ys 
stroke posse X 


through before steam is ou a 

n = No. of cylinders to be fed by È 

` boiler. eer 1 

As this rule does not take the rechner oe U 
account, ìt evidently represents an average wal itt 
d | running. The working stress on a thoroug aly per 8 
brazed copper model boiler may be J, ressure R 
square inch. This gives a working ds) 2 000 N 
for a circular boiler (with well-stayed en 1 N 
4 Pounds per square inch, where t = t 11 N 
2 2 2 i 25 

in inohes, and d = diameter in inches As 8 


| | 
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not ey to make a good joint if the plate is very 
thin, the plate should never be less than 20 
B. W. G., or, say, 035in. thick. For boilers work- 
ing at 201 b. per square inch, this gives as the rule 
` for thickness of copper 035 + [(D — 35) x 01 

> inches, For any other pressure the thickness shoul 

pos at least d x pounds per square inch of steam 


f 2.85000 

: snd not less than ‘035in. thick. See p. 243, 
t Vol. XL., for a few hints on the proportion of 
vertical model boiler.—GLATTON. 

„  [61876.]—Primary Battery for Lighting 
„ Billiard Table.— Ohm will find what he asks 
l for in a paper I am sending to the Editor, if he 
„ sees fit to publish it. The 20-candle lamps are 
A really sold as 160. p.; but, since zing is dearer than 
, ool, I find it pay to slightly overrun the lamps. 
z Take 8 160. p. lamp, taking lamp. at 40 volts. This 
run at 44 volts, taking I‘llamp., will give 20c.p. 
„ The shorter life of the lamp is more than compen- 
, seted for by the saving in oxidant and zinc. 
„E. E. V.“ seems particularly unfortunate in the 
art thought five far- 


matter of cost. I for my 
ut twopence—that is 


things an hour too costly ; 
beyond me.— E LECTRICIAN. 


z: 461885. Amerioan Organ.— J. S., p. 21, 
zk my opinion of the arrangement described. It 
2 it easily given. I don't think anything of it. 
i? Take a piece of peper, a penoil, and a foot-rule, 
i god “J.S,” and set out your organ in proper 
bi proportions, and see where you are going before 
rx you start. I don’t know that there is any“ best” 
va method of fixing the fan tremolo. I gave adescrip- 
tion of it with diagram in No. 732, and if J. S.“ 
vill do what I suggest above, and state his difficul- 
ties ina definite manner, I will do what I can to 
help him, though I have an aversion to nondescript 
instraments.—-ORGANON. 


{61895.J—Stencilling on Glass.—The chief 

iculty in stencilling on glass is to keep the 
stencil perfectly close to the glass whilst per- 
n forming; also to wipe the stencil perfectly olean 
each application; to dab the work, rather 
z than brush in the ordinary way of painting. Of 
“ure, the judicious consistency of the material 

has a great deal to do with non-covering.—W. W. 


[61898.]-—Hard Water.—One of the most con- 
venient and precise methods of testing water for 
hardness is that made use of by Prof. 
' ee described by him in his very useful book 

“Water Analysis.” In estimating the total 
hardness of a sample of water by this method, use 
is made of a standard soap solution (10 grammes 
* of Castile soap dissolved in 1,000c.c. of weak 
. alcohol), This solution is of such a strength that 
one cubic centimètre of it precipitates exactly one 

gramme of carbonate of lime. A gallon of 
water being too large a quantity to work upon 
(and results are best given as per gallon), the fact 
in made use of that one gallon of water weighs 

40,000 grains, and 70 cubic centimetres of water 
_ Weigh 70,000 milligrammes, from which it will be 
seen that if 70c.c. of water are taken to work upon, 
_ We have a sort of miniature gallon in which the 

e corresponds to the grain. If, b 
running the soap through a graduated burette, it is 
fomd how many o. o. of soap sol. are required to 
_ form a permanent lather with 70c.c, of water, we 
mall know how many milligrammes of lime car- 

bonate are present in the water, and consequently, 
from the foregoing, how many grains of carbonate 
e, or salts equivalent to the same, are pre- 

; Sent per gallon in the water under examination. 

e number of c.c. of soap sol, used, as read off 

from the burette, can be regarded as degrees of 
ess (minus one degree, consequent upon 

„ Moc. of distilled water requiring 1c.c. soap sol. 
1 bo form a lather), or grains of carbonate of lime or 
", uta equivalent to same per gallon. This gives 
, ‘tal hardness, If a water charged with carbonate 
o of lime be boiled, the excess of CO, escapes, and 
yı Wuzequently there is a deposit of more or less car- 
nate of lime, and the water is rendered softer. 
Ifthe water now be n to the foregoing 
test for hardness, the result obtained will be the 
rent of permanent hardness, and the difference 
tween that and the total hardness will be the 
waere hardness. — W. H. S. S., Steel-works 
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„  _ (61900.]—Electric Wire Resistance.—In my 
auwer to this query last week, “r = resistance for 

ure copper per mile” should be “r = resistanoe 
555 copper per knot = 6, O82ft., which makes 


ih eae wire required to give 150 ohms as 


61908.)—Harmonium.—If “Queen's” reeds 
— freely through the apertures when tested 
inthe open air, they ought to do the same when 


34 : 

g ge Pan is closed and they are on their wind. 
t ether broad or narrow, it makes no difference in 
y t matter. Try if the tongues pass readily 
$ h the apertures, and give them a slight lift 


a are the wind can enter between the reed an 
int ock. The query does not give too much 
ormation, and there is no intimation of whether 


° A. Wank-. 


Well is properly constructed, with a valve to the ! 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,148. 


register that does not speak 
size of, valve supplying win 
ORGANON. 


[61905.])—Telegraph and Telephone Line 
Laying.—Let W.G. Jackson secure his wire at 
one end, and going to the other end, secure a piece of 
wire, say, 5ft. long, one end round the pole or arm 
of same; pat other end in the hole which is in the 
drum of the vice and lap, say, a turn round. Pull 
as much of your slack wire in by hand as you can; 
then put on your vice, and wind up with key. 
you are running a wire, say, a mile or two long, 
the quickest way is to pull up at the foot of the 

gle, one man coming behind and binding in. 
Pulling at the top is a lot of unnecessary labour. 
If you write to me I will be glad to give you any 
information and sketches you will require, if you 
gay whether you want tools for house or road con- 
struction. I will send through post, as it will take 
too much space of this paper.— JOHN CURRIE, 
Flatgate, Howden, Yorks. 


61911. —Temperature.— The best way for 
“ Liquefaction” to determine the melting point of 
his mixture would be to make a mixture of 94 
parts of water, four parts of soap, one part of 
starcb, and one part of glue, and place some of it 
in a small tube to about the height of 5mm. The 
tube, which should have thin walls, is made by 
drawing out in a flame a piece of ordinary soft 
glass tubing. A length of the small tubing of 
about 12 to 15c.m. long, and having a bore so that 
an ordinary pin can pass into it, is used. The sub- 
stance having been placed in the tube to about the 
height mentioned is then fastened by means of an 
indlarubber band cut from a pice of tubing to a 
thermometer. The band is placed near the upper 
part of the tube, and the lower part containing the 
substance placed near the bulb of the thermometer. 
The thermometer, with the tube and contents are 
then placed in a bath of water, melted paraffin, or 
sulphuric acid. The bath is then heated very 
gently, and as soon as the substance is seen to melt 
the temperature indicated by the thermometer is 
noted—this is the melting point—HENRY J. 
HARDY, F. C. S., Sheffield. 


[6 1917.]J— Painting on Glass.—Are not the 
direotions given on P: 516, last volume, sufficient 
for this querist, or has he failed to notice the 
article —4. M. 


61918.) — Lemon Soles. — “SM.” is mis- 
taken in thinking that the common and the Lemon 
(or Mary) sole are the, same species. They are 
uite distinct, and separated by well-marked 
characters. Yarrell points out that “the Lemon 
sole is wider in proportion to its whole length than 
the common sole,” and he states that the fin rays 
and the number of vertebre differ, the common 
sole having 47 vertebra, and the Lemon sole only 43. 
The latter is often to be had in South Devon; but 
it is not so good a fish in flavour as the common 
species.—D. 
eres Soles.— This is a name now 
well known in London markets for one of the 
Pleuronectide which more nearly resembles the 


properly. What is the 


y | true sole than any other fish. It is broader, in 


comparison with its length, than the black or 
Dover sole, and the Minnie or Mary sole is still 
broader and darker, for the Lemon sole is always a 
lightish-brown or pink-brown, and does not exhibit 
so much aged of colour as the P. solea, which is 
said to be “obscure brown,” but is often light- 
brown, and sometimes a black-brown or sepia. 
Lemon soles are often found in the market reports, 
the usual price being 6d. a pound, though a few 
years ago I have often bought a pair, an 
about ald, for a shilling. They are not so delicate 
eating as the Dover sole; but are, neverthelegs, 
second to that. They skin readily on both sides, 
which serves to distinguish them from the Merry, 
Mary, or Minnie sole—at least, to me, for I never 
could succeed in getting the skin off that. J wrote 
a reply on this subject in No. 959, and asked about 
bergyllts and latchetts. What is roker? Several 
other unfamiliar names often appear in the 


London market reports. Perhaps some reader may 


be able to tell us what the fish are like. - NUN. 
DOR. 


[61923.]—Hot-Air Oven.—To MR. BOTTONE. 
The accompanying sketch needs no explanation. 


It is made of No. 21 sheet copper, with a rather 
coarse wire grating, resting on ledges as a shelf, 


to the 16ft. reeds ?— | 1 


.| awkward position over the handle bars. 
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It may be stood on a trivet, and heated by a spirit 
amp, Bunsen burner, or a paraffin stove. Oost to 
make, of the dimensions given, about 3s. to 38. 6d. 
—S. BOTTONE. 


[61929.]—Double Star near Castor.—The 
pair alluded to by Mr. Holmes may be 2 1119, 
whichis 8m. 44s. f. Castor, and 1° 50 north; or pos- 
sibly E 1123, 6m. 46s. f, and 1°32’ north. For 2 1119 
Dembowski gives (1869°5) 7'8, 9:0 : 348-7° : 2°77", 
and for 2 1123 (1867-9) 8'9, 9'3 : 160:8° : 8°63".—H. 
SADLER, 


B Automatic Air-brake.— 
“L. and N.W.” will find on p. 397 of Vol. XLIII. 
Mr. Webb's own description of this brake, though 
it is difficult to understand without diagrams, 
which I have not been able to obtain. It will be 
seen that the principle is the same as the West- 
inghouse, though, of course, the construction is 
entirely different. Can any correspondent say if 
the brake has been fitted to any of the North- 
Western stock? And if so, an account of its per- 
formance would be acceptable.— RETMOND. 


[61910.]—Rear-Driving Safety Bicycles.— 
I see no disadvantage in rear-driving bicycles to 
high machines, only that you cannot break your 
neck so easy, if that be called a disadvantage. I 
certainly must say I prefer a safety to high 
machine, though a little tricky in steering at first, 
which soon wears off with a few hours practice. 
It should be straight steerer; I don't mean auto- 
matic. The saddle can be adjusted to your own 
fancy. The nearer you get to the handles, the 
more your arms are cramped, and your legs, instead 
of having a straight down thrust, will have a kind 
of back pedalling, with your body in a most 
As in the 
ossibly do without chain- 
isregard speed as an ad- 
vantage. You may as well go back to the old 
bone-shakers, and have the cranks on front wheel. 
The friction of chain is scarcely perceptible. 
Tangent wheel ; I suppose you mean an ordinary, 
laced spokes. . If so, the only advantage I see you 
can have is very thin hubs, which must be thicker 
for direct spokes to screw in, If spokes get broken 
laced are more expensive to put in. ith regard 
to saddles, there are several good ones. I prefer 
the“ buffer.“ I will now point out a few disad- 
vantages which a few readers like yourself when 
buying might not have noticed. The main point 
is the perfect adjustment of the chain, which can- 
not be done with anything like accuracy by pull- 
ing the driving-wheel back, which, if not done 
true, the wheel will not trail well. The best plan I 
have seen is by drawing the crank-spindle for- 
ward, which is made adjustable by bolt, &oũ. I 
have ridden several kinds of safeties, includin 
“ Rover,” “ Rudge’s bicyclette,” “ Ivel,” “ Apollo 
“ Swift, No. 2.“ The last two machines are ad- 
justed that way, which is a great advantage over 
all others. I remember being out in the country 
at night, with a slack chain on a machine, 
the chain adjusted by back wheel, which 
took me nearly ten minutes to tighten, and when 
I arrived home I found the wheel had been rub- 
bing against the forks, which I afterwards dis- 
covered was a common occurrence with machines 
adjusted that way. The advantage of having lamp 
bracket extended from front wheel I certainly 
must condemn. I have always found when riding 
in dirty weather if I happened to use the brake it 
threw the mud down on the lamp, which was soon 
buried from view and was in a filthy condition to 
handle. A few fellow-riders sincerely join with 
me in wishing the makers would try their machines 
themselves; then disidvantages of this kind would 
soon be abolished.—_SAFETY RIDER. 


[61943.]—Steam.—Omit the last four lines of 
my reply re this, as it does allow for the joint in 
the 5, 000lb. Thus, Zin. plate would be used for a 
805 this size up to 60lb. pressure.— T. C., Bris- 
to 0 

E Query.—It is true that 
it is impossible to produce one kind of electricity 
without the other. In current electricity we have 
both positive and negative; but to prevent 
ambiguity and confusion, electricians have agreed, 
unless otherwise stated, to ignore the negative 
current, so that by the term current electricity is 
to be understood simply a current of positive 
electricity. It can be proved by experiment that 
both kinds are separated in a common voltaic cell, 
Connect the wire from the copper plate with one 
diso of an electrical condenser, and the wire from 
the zinc with the other diso of the condenser. The 
two' discs being near each other, and each in 
metallic connection with a gold-leaf electroscope, 
are to be momentarily connected. Disconnect the 
cel], and draw the discs away from each other; the 
gold leaves will diverge. Those peo oT in 
connection with the copper will be found charged 
with positive, and those in connection with zinc 
charged with negative electricity —BOBADIL. | 


[61947,]—Electrical Query.—I hope all eleo- 
tricians reading this reply of mine will understand 
that in speaking of electricity as a “current,” [ am 


“ Rover,” you cannot 
gearing, unless you 
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only using a polite fiction to enable a non-electrical 
reader to grasp an idea otherwise unintelligible. 
First, it is impossible, under any circumstances, to 
store electricity of either sign without inducing an 
equal quantity of the opposite sign. Take a Leyden 
jar. Say you charge the inner coating with +. 

very spark you put into the jar drives from the 
outer coating an equal spark of + fixing (inducing) 
at the same time an equal quantity of —. On dis- 
charging, the +- and — rush together and neutralise 
each other. So with “current ” electricity, + flows 
from the + pole, — from the —. Being equal in 
quantity they neutralise each other. According to 
this theory, the current enters at both loops. The 
terms + and — are only expressions of degree, as 
what would be + to a current of lower potential 
would be — to one of higher. Electricity is, in 
reality, no more a current than is light, heat, mag- 
netism, or gravity. Each and all of these are 
simply manifestations of Force.”— ELECTRICIAN. 


[61947,.]—Induction Coil.—Sure to be some- 
thing wrong with the secondary coil. Have you 
tested it for continuity? It may be short-circuited 
somewhere through defective insulation. Did it 
ever work with you? Your battery solution ap- 

ears all right. Try another cell, or make one 
larger one, twice or three times the size ef the one 
you have used. If you do not succeed in putting 
it right, I will look at it for you with pleasure on 
hearing from Fou. — W. HOLDER, Alexandra, 
Newport, Mon. ; 


[61948.]-—Induction Ooil—Your coil is in 
fault. The secondary is short-circuited, or at any 
rate within easy sparking distance of either another 
portion of itself or the primary. You do not say 
much about your coil. i it a medical coil? I 
might help you through Address Column, where 
mine is given.— ELECTRICIAN. 


{61948.|—Induction Ooil.—The recipe for 
charging fluid for your battery is—Bichromate of 

otash in powder, 40z.; boiling water, 1 pint. 
When cold, add (constantly stirring with a glass 
rod) sulphuric acid, 30z. Impossible to say if your 
coil is wrong or not from your desoription. You 
probably would get a shock if you touched the 

roper terminals, unless the insulation of the coil 
has broken down.—S. BOTTONE. 


[61948,]—Induction Ooil.—Had this coil been 
all right, the battery employed should have worked 
it. A spark at the contact-breaker, but no shock 
or anything else, means either very defective insu- 
lation of the secondary wire, or the wire is broken. 
See that all the connections are right in the first 
place. The recipe for bichromate solution is 20z. 
of bichromate to 1 pint of hot water; when dis- 
solved and cold, add 20z. sulphuric acid. The 
addition of acid generates heat. When the solu- 
tion is again cold, it is ready for use.—BOBA DIL. 


[61948.] — Induction Coil.—Your secondary 
wire is broken somewhere, or elseseriously.short- 
circuited. Have you tested it with two or three 
cells and a tolerably sensitive galvanometer ? 
Because, if not, you should do so, you get any 
deflection, then short-circuiting is the matter; if 
no deflection at all, then a break somewhere ; and 
in either case I fear there is nothing for it but to 
rewind the secondary coil. If it is a short cirouit, 
you would almost certainly be able to detect a 
spark on touching the ends of the secondary 
together when the primary is at work, especially if 
you doso in the dark, as then the tiniest spark 
shows. It is sometimes possible to save a short- 
circuited coil by soaking it thoroughly in boiling 
par wax, the wax gots right in among the coils 
and insulates the faulty strands —EDWARD 
CONRY. 

[61948.]—Induction Coil.—From the fact that 
you got a spark atthe contact-breaker, it would 
appear that the fault was not with the battery, 
but with the coil itself; it is also evident that the 
primary coil is all right. You had better test the 
continuity of the secondary by putting it in oircuit 
with a battery and galvanometer. you get no 
deflection you will know that the wire has parted 
somewhere, and the only remedy is to unwind till 
you find the defect, and after having properly 
eee and made good the insulation, re-wind it. 

you intend using bichromate of potash, Trouvé's 
solution is about the best, which :is prepared by 
adding slowly 150z. of sulphuric acid to a mixture 
of 80z. powdered bichromate and 360z. of water. 
Care must be taken to add the sulphuric acid so 
slowly as not to heat the solution: it will then 
become supersaturated, and no crystals will form. 
I should advise you to try chromic acid, which is 
much less trouble, and will give better results. 
Make the solution by adding 40z. of sulphuric acid 
to a mixture of 30z. chromic acid, and 160z. of 
water. For either of these solutions you must see 
that your zines are perfectly amalgamated.—E. E. 
VAUGHTON. 


[61949.]—Boiler Gauge Glass.—If an iron 
wire is passed “freely through a barometer tube 
it has no effect upon it; perhaps it has if it “ be” 

assed through. If the iron wire scratches the 
interior of the tube, in 999 times out of a 1,000 
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the latter will break. As to the gauge glasses, 
correspondent seems to forget that from the 
moment they are put to work they undergo a slow 
process of annealing, and that steam will in time 
corrode almost any kind of glass; that is, if it 
“be” allowed to come into contact with it.— 
XENOPHON, 


[61951.J—Legal.—Getting a few cards printed, 
with your name and “dental mechanician, might 
be held to be an infringement of the Dentists Act, 
1878, which enacts, among others, that no person. 
will be entitled to use any name, title, &c., imply- 
ing that he {s qualified to practise dentistry unless 
he is registered, &0,—fine not exceeding £20,— 
B.Sc., Plymouth, | 


[61951.]J—Legal.— As “Dens of Peckham” is a 
regular dentist by legal apprenticeship, he need 
not trouble about the Dentists’ Act till it troubles 
him (which it’s not likely to do), as it was not 
intended to apply to regular dentists (of course, you 
cannot register without passing the exams.), but 
that can be done at any time, so that there is no 
need whatever to resort to any underhand dodge. 
Get your cards printed, with name, address, and 
title of dentist in the usual way, distribute freely, 
and go in for all you can get to do. Should you 
have occasion to send another query to “Ours,” 
please adopt (to prevent confusion) another signa- 
ture than—DENS. 


[61955.]— Science and Art Exams.—I think 
you would find Wormell's Theoretical and Ap- 
lied Mechanics,” 3s. 6d., suit you for both exams. 
he thing is to thoroughly master what you read— 
not merely cram yourself with a lot of formuls; 
but understand the method of calculation, and then 
work every example. More practice than reading 
required for machine construction.—T. C., Bristol. 


[61955.|—Science and Art Exams.—Twis- 
den's “ Theoretical Mechanics” is a suitable book 
for the elementary stage in that subject, and for 
applied mechanics the querist might use Goodeve's 
„Principles of Mechanics and“ Elements of Me- 
chanism.” He will find it best to join a science 
class next autumn, as otherwise much of his time 
will be wasted in deciding what to study. The 
books mentioned, especially Twisden's, contain 
more than is actually needed for the elementary 
stage.— WM. JOHN GREY, F. C. S., Ist Adv. Theo. 
and Applied Mechanics, Newcastle-on-Tyne. 


(61955.]—Science and Art Exams.—Browne’s 
„ Mechanics " would cover all the ground required 
in the elementary theoretical mechanics. For the 
elementary applic mechanics, Goodeve's Ele- 
ments of echanism and Principles of 
Mechanics are excellent works. The former 
treats of different motions and conversion of 
motion, and the latter presents a comprehensive 
view of the science of mechanics. For the elemen- 
tary machine construction, Unwin's “ Machine 
Design ” is a very good book. I should advise you 
to send to “The Secretary, Science and Art 
Department, South Kensington,” for a syllabus 
(price 6d.), which will tell you just what is re- 
quired for each stage in the above exams.— 
CONSTANT READER, 


[61957.] — Engine Query.— Your eccentric 
appears to have slipped baok on the shaft, and you 
must set it forward until you get a vertical line at 
beginning of diagram.— T. C., Bristol. 


61957..—Engine.—A diagram to be of any 
value as an indication of an engine's efficiency 
must be taken with care and judgment, and should 
be viewed only in the original full size. As far as 
one can judge from your cards, they seem to have 
been carelessly taken with a slack tension cord 
and inserted upside down surely? If so, you have too 
much lead (unless piston speed is abnormally hi a)» 
sheave wants putting a trifle back, and the afi e 
valve is probably leaking.— J. Q. D. 


61963,]—Cable.—The working strain on this 

cable should not exceed 3, 360lb. if of iron, and 
5,2251b. if of steel. The greatest tension due to 
weight of cable is a pomt of support, and = 
éi = 84 + 6 20. 

S = span in feet. 

d = dip in feet. 

w = weight of 1ft. per cable, 
The greatest tension due to weight of load W is 
when the load is in middie a the span, and = 

f, = d 

e + tz should not exceed the maximum strain as 
given above.—HLAG. 


61960.]—Boiled Oils.—I have not tried the 
following, but believe them to be good. (1) Lin- 
seed oil, 16 pints; litharge, finely powdered, 3 
ounds. Mix, and digest at boiling heat for two 
ours. (2 Prying oil: Linseed oil, 20 parts; 
finely-powdered litharge, 4 parts. Keep them 
together for one month in a warm place, occa- 
sionally shaking the bottle, then draw off the clear, 
(3) Linseed oil, two gallons; water, two gallons; 
finely-powdered white vitriol, 1 pound. Boil until 
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reduced to 2 gallons. Boiling oils is a risky amuse- 
ment, as great fire-risks are run.— ELECTRICIAN, 


[6 1961.) — Blue Brick. — Grind blue-black and 
blue paint, in the proper proportions to give the 
right shade, with boiled linseed oil. If you desire 
to lighten the colour, add whiting. This isa 
rather slow-drying paint, but very permanent— 
ELECTRICIAN. ` 


[61964.]—Battery, Coil, and Dynamo.—The 
spark of a coil has high electromotive force = 
sion) and very small quantity. The current from 
a battery and a direct current dynamo are very 
similar, the difference being chiefly one of degres, 
The current from a battery is, however, steady; 
that from a dynamo, although practically steady, is 
in reality slightly undulatory. An alternate car- 
rent dynamo reverses the current many hundred 
timesa minute. 2. Dynamo depends on the maker; 
possibly about 10 volts 2 amperes. Bichromate, 
2 volts per cell. Current depends on circumstances | 
3. Throw away. To remove crystals, dissolve in j- 
hot water. Avoid them by using chromic acid 
4. Would be useless, and worse. 5. The currents 
if equal and opposite, would neutralise each other; 
if unequal, the induced effect would be equal |. 
the difference between them.— ELECTRICIAN. 


[61964.]—Battery, Coil, and Dynamo.—They }- 
are essentially the same; but the coil sparks f 
merely the current of either one or the other in- 
tensified. The volts and amp. of a 5o.p. dynamo |- 
would be very small, and must be determined hf 
measurement, as the term 5c,p. may mean an = 
almost. 2. 4sparkcoil—this can only be answered .': 


— 


cannot be restored when exhausted; it is of mw U 
further use, and must be thrown away. The»: 
crystals should be removed with hot water. 4. No, A: 
it would not. 5. I do not understand what yot i: 
want to know. Please do not ask so many questions } i 
under one heading, but separate them under differ- Y x 
ent heads.— C. D. R. ep 


[61964.]—Battery, Coil, and Dynamo.—A 

5o.p. dynamo will give eight or ten amperes wich 
eight or ten volts, on a low resistance circuit, 2, ,, 
not more than 1 ohm. With a 50. p. lamp in dr r: 
cuit, the current will fall to about 1 ampère. The f., 
volts of an ordinary well-constructed zin. 12 
coil would be about 50, 000, the ampères pernap: 
1-10. Three bichromate cells in series (of the u . 
described) would give 6 volts and 24 amperes; but : 
i gainst a small net 


if arranged in parallel a 

will give two volts and 72 ampères. When 
fluids of a bichromate battery are spent, it is better . 
to throw them away, as the tendency to crystallii f., 
renders them unfit for further use. The Bing 
can be removed from bottom of cell by filling 1 4 
with water and turn it upside down under watt. ‘~S 
If allowed to stand thus for a few hours, they will |: 
all come out. The addition of iron roun hk 
secondary would not be advantageous. If the cr. Cr 
cuits A and B were exactly of similar strength i 5 
there would still be the difference in strength | 
between the current set up on making aD 5 
breaking, so that there would be a trifling current . Ir 
set up at each break and make.—S. BOTTONS. 


1 
ma 


The spark of the battery is usually mall 


X 
quantity or tension or both, according to its design ', 


The coil spark is almost invariably extreme 
tension, thousands of volts, and correspon at Ss 
little quantity; it is, in fact, quantity sacrificed e ~ 
roduce pea sous can be made, however, b an 
ighting incandescent lamps very success: 1 
is merely a matter of proportions. 2. They might He 
vary considerably, but would probably be 7 N 
thing like the following: Dynamo, 15 vO ts olis, 
père ; coil, 3,000 volts and ;},th of an ampère; dane da 
in series, b volts and Jof an ampère. 3, iat 2 
fresh chemicals to a partly-exhausted 9. — Nel 
is not generally expedient, though it is in 0 sett 
of several solutions. It is usually better N 
some depolarising solution that will * mn. 
nearly out before a serious fall of E. M. F. 2 : 
supplementing this, if necessary, by an ail 41 
to switch in when the light begins to fa id 
think not, but rather the reverse, 5. I “en 1 in 
that the current in C. would be inverse to asthe W 
the circuit in which the contact was broken, 5 
E. M. F. is much higher on breaking & cing due | 
on making one, and the direction of * rather t 
current would therefore follow the bret N 
than the make.— EDWARD CON RX. to the È 
[61965.]-—Boiler.—I am unable to vA boiler * 
number you name; but your deserip ber 45 7 
reads well. I would advise as large à m cin N 
1 len Ny 


‘for plating, arc lighting, or incandescent lighting: 01 
ingly * =p 


can get in for charcoal, say 6in. long, aD 
not 235 than lin. diameter, with an extra 


4 
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a 4 
af tube to slip on when raising steam. Of course 
-you carry exhaust into chimney ; th copper is 
~strong enough; but I should use brass.—T. C., 
Bristol. 
61969. — 400. p. Dynamo. TO MR. BOTTONE. 
ty to gef about Alb. of No. 20 d. o. 0. on the arma- 
and 12lb. of No. 22 on the F. M. s. Drive it 
at abont 1,600 revs. per minute.—S. BOTTONE. 


A eed Zino.—Put some lead in 
2 with the zin.—HDWARD CONRY. Ave 


~ (61970.J-—-Oasting Zino.—Add a little grain 
tin, and keep stirring with iron rod while pouring. 
i—DENS. 

z: (61971.]—Gramme Dynamo.—To MR. Bor- 
TON E.—Iib. of No. 22 = 5 ohms; hence for a series- 
wound machine, put on 8lb. of No. 18. Series is 
‘best for arc lighting. For shunt, although in large 
“machines the resistance of the F.M. coils should 
che at least 300 times that of armature, yet in prac- 
-tico for such small machines. much less works 
Ebetter, so if you put 10lb. No. 22 on the fields you 
vill be about right. Shunt-winding best for incan- 
y descent lighting —S. BOTTONE. 


* [61972.]-—Safes.— These are made burglar proof 
“yy strength of material and various peculiarities 
4 workmanship—e.g., double safes, one inside the 

er, and deep ledges just inside the jamb of the 
i doorway, so that the safe cannot be forced open by 
. driving steel wedges in between the door and the 
«fide of the safe, and so springing the latter open 
cfu the bolts of the locks come clear of their slots 
adto which they slide. This was the method 
Adopted to open the safes of a London bank ata 
mom burglary, which resulted in a tremendous 
L. booty for the ingenious robbers. Safes are made 
giteproof by leaving between the inner and outer 
idinings of the safe a hollow. space, sometimes as 
; much as 3in. or more across, air being a great non- 
, conductor of heat. Sometimes this space is filled 
„Mith clay or asbestos. There may be different 


irflevices, however, in use now; but the construction 


rif safes is kept a close secret by the respective 

„Arms who make them. Three-quarter inch iron is 

t good material, and the same of steel is better 
—EDWARD OONRY. 


1 (61978.]—Gaseous Silicon.—The querist will 
shave very considerable difficulty in obtaining the 
lament silicon in the condition of gas. Its melt- 
jig point lies between that of cast iron and steel, 
ipad I do not think that anything definite is known 
mits to the temperature at which it boils. There is, 
however, a note in the abstracts of the Chemical 
psSoniety for 1885, page 872, as to its apparent 
j svoatilisation” at a temperature of 440°, It can 
phe obtained in combination with hydrogen as a gas 
isquite easily; and perhaps the element itself might 
;Molatilise in a voltaic arc.— Wu. JOHN GREY, 
bt-O8., Newcastle-on-Tyne. 


(61974.] Aluminium. — Mr, Bartel seems to 
>have no idea as to the difficulties attending the 
metallurgy of this metal. It is usually obtained 
‘Strom bauxite, which is a hydrate of alumina, con- 

ining also iron, silica, and other impurities. This 
‘*nineral is roasted with soda in a reverberatory 
*fomace, and the resulting aluminate of soda is dis- 
i tolved out. by water, and decomposed by passing a 
‘arent of carbon-dioxide through the solution. 
1-Alumina precipitates, and it is dried, mixed with 
sult and coal-dust, and made into balls, which are 
cMated to redness in a stream of dry chlorine gas. 
z. By this process a double chloride of aluminium 
I ul sodium is obtained, which is mixed with 
„ Metallic sodium and oryolite, and heated to redness, 
jy Wlereupon aluminium is set free. In order to 
is it from china-clay, the clay would have to 
„ N roasted, and then boiled with sulphuric acid, 
whioh would yield sulphate of aluminium; this 
z unt he decomposed in solution by carbonate of 
„ola, which would precipitate alumina, which 
2 Weide treated as above. Another way to obtain 
< M metal is to mix finely-powdered cryolite with 
ae and potassium chlorides, and fuse the 
oy Olewith metallic sodium.—WM. JOHN GREY, 
r “VS, Newenstle-on-Tyne. 


1 (61980, ]Puzzles.—The error is in the first 
j rh of your statement,’in which you say, “that 
7 na for 2d. In order to be five for 2d. you 
a mae thirty-six at three a 1d., and twenty-four 
ae ie id. You will easily ascertain by experi- 
155 that in try ing to lay out five for 2d. (from the 
„ gutes thirty each at three a Id. and two a Id.), 
j bh br can only get ten twopennyworths and have 
8 ù oranges at two a 1d. I do not understand 
cond query.—T. C., Bristol. 


; W Tre Puzzles.—If this querist will 
r e two lots of 30 oranges on the table, and 
A e at a time from one lot and two at a 
2 om the other to make up five, the “ puzzle” 
s Adem vanish. The other puzzle is inoom- 
ee a leni there are two doors in each 
` 4. * 

then Non Do - impossible to go “through 
F fo 80.]—two Puzzles.—Can't make anything 
z dear second question; but the first is easily 


s 
. 


rb 
„ 
i 


Ai 
„ 


worths. 
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explained. Make all your oranges up into penny- 
You will then have ten lots to sell at 
three a penny, and fifteen lots to sell at two a 
penny. Sell ten lots of the two-a-penny oranges, 
with the ten lots at three a penny, and you will 
have disposed of fifty oranges for 1s. 8d.—that is, 
five for 2d. You have then ten two-a-penny 
oranges left to sell for 5d. Thus you get 2s. 1d. 
for your sixty oranges ; but you have not sold them 
all at five for 2d. You sold the last ten at the rate 
of four for 2d. 1H. T. W. . 


[61980.]— TWO Puzzles.—‘ Thirty oranges at 
three for a penny cost 10d., and thirty at two fora 
penny cost 1s. 3d.—that is, five for 2d.” Ifyou 
sell three of the three-a-penny ones and two of the 
two-a-penny ones for twopence, that certainly 
would be five for twopence, but after having sold 
twentypenceworth you will find that you have no 
more of the three-a-penny ones left, and if you 
sold the remaining ten (which cost two a penny) at 
five for twopence you would lose a penny, which 
accounts for the loss of a penny when selling at 
five for twopence. lf you bought sixty at five for 
twopence you would have thirty-six at three a 
penny equal one shilling and twenty-four at two a 
penny equal one shilling. ELAG. 


[61980.]—T'wo Puzzles.—I solved this puzzle 
the other day. It was put thus: The first day two 
men went out selling, and took 30 oranges each. 
One sold at two for a penny, the other at three for 
a penny—i.e., five for 2d. Next day one man took 
the sixty, and sold at five for 2d.; the penny re- 
mains unaccountable for. The mystery is thus 
accounted for: When both are selling, you get five 
for 2d. right enough—i.e., for each 2d. you get 
three from one and two from the other; but at 
this rate, after several deals, the man who gives 
three for 2d. is sold out, and your last coppers have 
to be invested with his compunion. hus you 
cannot get five for 2d. throughout the transaction. 
Set down two columns of dots for oranges, and 
mark one in 3's and the other in 2's, and this will 
become apparent.—O. J. L. 


[61981.]—Pocket Accumulator.—It would be 
a great advantage if you could get the red lead to 
stick when in the acid and in use; but this, I am 
afraid, you will not succeed in doing, and to have 
it falling off and dropping away means the spoil- 
ing of the cell—_EDWARD CONEY. 


[61981.] —Pocket Accumulator.— The red 
lead is the active part of the acoumulator, when 
acted on by the current. Completely covering the 
plates is not advisable, as the peroxide into which 
the red lead is converted is apt to drop off and 
short-circuit the cell. I do not like red lead at all. 
„Harry Frivoli” had better wait, as I am doing, 
for a reply to query 61968.—HLECTRICIAN. 


[61981.]—Pocket Accumulator.—No, it would 
not. If the red lead be placed upon the surface of 
the plates, it requires a covering of felt or some 
porous material to keep it in position, or it will fall 


off. The felt covering isa great disadvantage in 


the cell, principally because it does not allow the 
liquid to circulate upon the surface of the plates, 
but also because it adds to the resistance. The 
use of red lead is this, that in the formation of a 
secondary cell the lead plate is reduced to spongy 
lead, and appears perforated with millions of small 
holes. This condition is more speedily arrived at. 
by the use of red-lead powder, because it is already 
finely. divided, and not only so, but is partly con- 
verted into the state required before being used in 
the cell.—O. D. R. 


[61983,]—Transmitter.—The spring which lies 
between the diaphragm and the carbon button has 
one pellet of platinum riveted to it. The loose 
contact is between platinum and carbon. I am 
not aware of a substitute for platinum.— 
BOBADIL. 


[61991.]—Haur.—Haer, or easterly haur, is the 
name given on the east coast of Scotland to the 
chilly white mist or haur, which so often comes 
sweeping in from the German Ocean when the 
wind is from the east. And Sir David Brewster 
meant that an easterly haur was on when he read 
the barometer.—DENs. 


 [61992.]—Mushet’s Steel—Special steel re- 
quires no tempering at all, merely forging as ordi- 
nary tool steel, and whilst hot must be kept from 
water.—H. GILBERT, Oxford-road, Sheffield. 


61994.]—Prof. Rowland’s Water Battery. 


Only useful for laboratory work. Won't run a 
lamp, if that is what Boy wants. How can I 
explain his questions if electrical terms are 
tabooed ?—ELECTRICIAN. 


[61996.]—Legal.— The Agricultural Holdings 
Act extends to holdings over two acres, agricultural 
or pastoral; consequently, as the ground extends 
to 24 acres, 12 months’ notice will be required. (2 
Yes, he can remove all trees which he has planted. 
—B.Sc., Plymouth. 


[61997.] —Moulding.—He has to consider a good 
many points, involving more or less the whole ar 
of moulding. When a considerable area of a castin 


89 


has to be faced, that usually affords sufficient 

reason for casting such portion downwards. When 

a casting has to be turned all over or bored 

throughout it is, as a rule, cast vertically. Hence 

plungers, rams, and cylinders are so cast. If thoy 

were cast horizontally, the metal would be more 

open or spongy on that portion which was highest 

in the mould, so that when turned or bored the 

grain would not be of the same texture throughout. 

But sometimes cases arise in which surfaces which 

have to be machined must be cast uppermost; as, 

for instance, where both faces have to be bright, 

Then special care has to be taken in running, 

either with a skimming gate, or by bringing in the 

metal at some distance away from any faced por- 
tions, or by casting head metal, either as a heavy 

mass or as a thickness of jin. or }in. only to be 

planed or turned off, or by putting several risers on. 

Very much depends on the way in which the metal 

is poured ; if the gates are badly proportioned, bad 
metal will flow in, and the same thing will happen 
if the pouring basin is not kept full of iron. The 

shape of the pattern, or the way in which it is 

made, irrespective of other considerations, fre- 

quently decide how a mould should be cast ; so also 
does the presence of cores, or the kind of flasks 

which happen to be available, or the capability 
of the foundry pits, oranes, or other tackle, so that 

many considerations have to be regarded. Then, 
again, there is often a choice of two or three. 
methods, and it is a matter of comparative indiffer- 
ence which is adopted. In faot, there are so many 
pros and cons. that, apart from special examples, it 
is almost impossible to lay down any general rules 
on the subject. By feeding is simply meant the 
supplying of molten metal to those portions of a 
mould whose mass diminishes rapidly by reason of 
shrinkage, hence feeders are termed “shrinking 
heads.” If such portions were not supplied with 
hot metal to compensate for the loss due to shrink- 
age, depression and honeycombed masses would be 
the result. Even with careful feeding it not un- 
frequently happens that shrinkage holes form, and 
become apparent only on turning or boring. Hence 
its advantages. The disadvantages have mostly to 

do with the careless manner in which it is some- 
times performed, rather than with the practice 
itself. Blowholes often form in the metal around 
the rod; but they are due to the use of a rusty or 
cold rod. Sand is thrust down, or cores shifted, if 

the rod is driven up and down regardless of their 

contiguity. There is really no disadvantage in the 

practice if properly done, and the only alternative 

is to cast tall and large riser heads on.—J. H. 


61999. Force Pump.—Your cylinder only 
contains zoub. ft.; so, in order to get in 200. ft., 
you would require to compress air 6 x 20 = 120 
times. This would give a pressure of 120 x 16 
= 1,8001b. per sq. in., whioh is nearly, if not quite, 
impossible. I should say your hair will be grey 
before you finish getting it in—unless you are 
killed outright first.—T. 8. Bristol. ö 


[62000.] — Oleograph Pictures. — Before 
pasting, wet the back of picturé well, and it will 
ciy quite free from blisters.—PICTURE- FRAME 

AKER. 


[62000.]-—Oleograph Mounting.—Thoroughly 
damp the canvas, then stretch it well on an old 
drawing board, and tack it down all round; when 
dry, brush over with stiffish paste, which has been 
squeezed through a muslin rag to free it from 
lumps. Lay the oleograph, face down, on a olean 
board, and damp thoroughly with a sponge; mount 
in the usual way, and there won't be any blisters. 
—B.Sc., Plymouth. 


[6 2001. Hyd raulio Machinery.—Gain of 


power would be Area of ram 217 
area of plunger 
70°88 


oo 


3°25 


— 


8'25 
x 


6013 
62001. Hydraulio Machinery.— Area of 


2 2 
plunger = ( ) zand of ram = G) 4 


area of ram 
area of plunger ? 
that due to lever = 78 ~ 4 180 whole mechanioal 


and 


mechanical advantage 


advantage equals these multiplied together; or 
Px 19x19 „ 8x8 „ 78x 4 m 1802112 p 
2x2 7x7 18 637 
= 2829 P. This is different to your figures, but. 
is theoretioallf correct, so that 2682 must be an 
error, unless you assume a certain loss in friction ; 
bu F should be stated in question.— T. C. 
ristol. 


(62001. — Hydraulic Machinery. —Let P be 
the power applied at a distance } from fulorum 
r the distance of plunger, a its area, ö the area o 
ram, w the load, n and y the vertical distances 
passed through by P and w. Then— 


Pn = DY nsss ee (1) 
the displacement by plunger is a, since 
the vertical distance through which ‘it passes ; the 
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displacement of ram is y 5, and these displacements 
are equal; or— 


yb= m EEE AEE e 


by multiplying the two equations together, and 
dividing out by dny— . 


ra. 25 P 
1 a 


and putting l = 78, 7 3:25, a = (875) T= 
(9:5)? 4 „the result is— 


78 (9˙5)2 = 
ww S 
° P = 28293 P. 
3°25 (875) 4 ab 
—G. H. H. 
i [62991] — Hydraulic Machinery. — If I 
rig 


tly apprehend “ Student,” the advantage here 
of the lever is 24, and for W = 2682 P, the power 


applied to lever must be ace ; therefore, 2682 will 
be applied to small piston. The relative areas are 
70°88 and 0'6; or, simplifying the figures, as 118 
and 1. 118 „ 2682 
= 141'28 tons. By the principle of the equality 


of work, let small piston descend lin. or } ft., then 
1 cubic inch of water will be forced under large 


ft. 


.. Pressure on large piston = 


i ; : ; 1. 1 
piston, and it will be raised 18 in. or tHe 


Then work on small piston = 2682 x 17 ; then work 


Iwel 
1416 


as = 2682 
x 12 „and W = 14128 tons.— J. Q. D. 


‘ =y 
on large piston = W x 1410 


[62006.]— Daniell Battery.— 
Zn + OH, = ZnO + H, 
H, + SO,Cu0” = 80 Ho + Cu. 
—ELECTRICIAN, 


[62009.]—Legal.—You can't compel your neigh- 
bour to alter his ditch in order to save your wall 
from toppling over.—B.Sc., Plymouth. 


{62011.]— Earthquake Predictions. — Last 
autumn there appeared the Seismic Forecasts 
of '87 as an “earthquake year” in several London 
newspapers, quoting Delauney and Falb as to the 
periods and localities. The Standard has lately re- 
ceived some interesting letters from foreign corre- 
spondents on the subject. It appears there isa 
watch connected with a seisu:ic observatory. The 
former stops before a shock. The message was 
telegraphed to places, Earthquake at 9 a.m.” It 
duly came! Had not that first and very severe 
one occurred during sleeping hours, probably the 
same timely warning would have reached the towns 
of the Riviera. In the same newspaper a wrath- 
ful correspondent, writing on the 9th March, com- 

lains bitterly of Falb’s warning for that date 
Ravine alarmed the inhabitants to no purpose; but 
it did occur on the IIth. Dr. Falb is now giving 
lectures on “Seismic Observations” to crowded 
audiences at Berlin, and we shall soon hear some- 
thing scientific. The 22nd of this month and 7th 
April are forecusts.— Eos. 


[62013.]—Silica and Alumina.—aA portion of 
the clay is first freed from moisture by drying for 
several hours at a temperature above 100°C. About 
1 gramme (15°43 graine) is then accurately weighed 
out; this is then fused in a platinum crucible with 
about 6 grammes of pure fusion mixture (sodium 
and potassium carbonates in equal quantities). The 
mass when cold is thoroughly extracted with dis- 
tilled water; the insoluble residue is then filtered 
off and digested with hydrochlorio acid until the 
evolution of carbonio acid ceases. The still re- 
maining residue, consisting of earthly impurities, 
&c., is filtered off. The silica is estimated in the 
water solution by precipitating with hydrochloric 
acid, filtering, and washing. The precipitate is 
dried at 100° C., gently ignited in a platinum 
crucible, and weighed as silica (Si0,). The whole 
of the alumina is contained in the hydrochloric 
acid solution, from which it is precipitated by the 
addition of excess of ammonia. The precipitate is 
filtered, washed with warm water (distilled), dried 
at 100° O., ignited in a platinum crucible, and 
weighed as alumina.— M. ISADER. 


[62014.]—Guttapercha.— One in a Fix” 
wants a material which will behave in a contra- 
dictory manner, and I fear will not be able to 
obtain it, He does not say what it is for, but if 
he cares to write to me (see Address Column), 


giving full particulars of what it is for, I will see 
3f I can suggest any other remedy.— ELEC- 
TRICIAN. 


{62015.]}—Engine and Boiler.—I understand 
‘size of boiler to be 30in. by 2lin. diameter. If 
this is correct, it is far too small unless driven very 
slowly, but should work a planing machine at 201b. 
Are the valves set right ?—T. C., Bristol. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and Uf still 
unanswered are repeated four weeks afterwards, We trust 
our readers wil? look over the liit, and send what information 


they can for the benefit of their fellow contributors, 


Since our last Sm.“ has replied to 61625, 61628, 61629. 


61385. Shunt Dynamos. To Mr. Eaves, p. 441. 
61413. Irish Locos., 442. 
61417, Midland Engines, 442. 

61422, To Mr. C. E. Stretton, 442. 

61427. Energy in Coal-Gas, 442. 

61429. Caloulation of Chemical Analyses, 442. 


61641. 
61644. 
61654. 
61659. 
61665, 
61668. 
61677. 
61680. 
61683. 
61686. 
61688. 
61699. 


Dynamo. To Mr. Conry, p. 531. 
Albategnius, 531. 
Sidney’s “ Arcadia,” 531. 
Spiral Springs, 531. 
Portable Engine, 631. 
Walnut Veneer, 531. 
Steel Castings, 531. 
Pendulum, 531. 

Organ Music, 531. 
Tin-plate Creaser, 532, 
Condeneer, 532. 
Electroplating, 532. 


QUERIES. 


— . — 


162018. Horse-Power of Compound Loco.— 
Can any reader kindly give me a simple rule for calcu- 
lating the indicated horse-power of a three-oylinde r com 
pound locomotive; also I should like to know if it is true 
that the G. W. R. are building two four-cylinder com pound 
engines 7—J. G, H. 


[62019.]—Optical Lantern.—What arc lamp and 
what battery did Prof. Tyndall use for his American 
lectures on “ Light,” given a few years since iu the United 
States of America ?—AJAX. 


(62020.)}—Incandescent Lamp.—How can one 
tell, by testing, how many volts any lamp is intended to 
be run at ?—AJAX. 


{62021.]—Liability.—I occupy the unfurnished upper 
half of a house, at a three-monthly agreement with the 
tenant. Should the tenant fall in arrears of his rent or 
taxes, am I, in any way, liable? My rent to the tenant is 
always paid punctually.—W. 


(62022..—Photographs.—My prints, when first out 
of the printing fraue, look bright and crisp, but after 
toning and fixing look quite flat and a bad colour. Can 
any reader explain this 7— W. 


[62023.]—Dynamo for Gas-Engine.—I have a 
one-man gas engine to which 1 have attached a small 
dynamo (made from Mr. Bottone's instructions in “ E. M.“) 
which I can run at 1, 800 a minute. Shall I have sufficient 
power for this to charge accumulators to work a dental 
engine which is now worked from six half.gallon bichro- 
mate cells, the monthly recharging of which is a nuisance ? 
—F, MASTERS. 


162024. — Torque. Will any electrical correspondents 
give details as to the torque of their motors in terms of 
radius of armature, and the force in pounds measured at 
the circumference of the armature? A few principal 
dimensions of the motors measured would oblige.— 
QUETTA. 


162025. Evaporation in Boiler.—If n boiler 
evaporates 91b. of water per IIb. of coal, at the pressure of 
the atmosphere, or 212° F., how much should it evaporate 
when the pressure is kept at 80lb. above the atmospheric 
pressure ?—DUTOH PAUL, 


[62026.}—Steam.—In our shop there is a boiler 12ft. 
long, 5ft. diameter ; and a steam - engine—diameter of 
cylinder, 8iu.; length of stroke, 18in.; the steam is out off 
Zin. before end of stroke. Now on Saturdays the fire is 
totally drawn out 30 minutes before stopping, the pressure 
being 301b. At the end of the 30 minutes there is still 201b. 
of steam in the boiler. What I want to know is, where 
the steam comes from to keep the enginé going 30 minates 
without a fire?—A. FRASER. ö 


162027. Black- Bronzing Brass.— Can any reader 
of the“ E. M.“ kindly tell me now I can black -bronze the 
eyeptece, edge of reflector, object-rack, and rotating disc 
of a microscope? I bave tried size black without success. 
It would require to be something that would not affect the 
lens in the eyepiece.—MICROSCOPE. 


162028. — Recovery of Mercury. — I have 
regularly to reduce a quantity of chloride of gold with 
nitrate of mercury. I am at present obliged to use 
a fresh quantity of quicksilver each time to make this 
nitrate irom. The quicksilver remains, of course, in the 
solution after the gold has been removed ; and I wish to 
know the best way to recover this, so as to be able to use it 
again for the next lot without having to employ a fresh 
quantity of quicksilver. I have tried to precipitate with 
soda, and dissolve the resulting oxide of meroury with 
nitric acid; but this is both troublesome, and the nitrate 
obtained in this way does not give the same result as that 
obtained from the metal direct. I have also tried throw- 
ing zinc scraps into the solution; but I oan only get back 
about half the quantity I originally made usa of; besides, 
it is very difficult to get this quicksilver quite free from 
zinc, and this is very objectionable. Could any of the 
able readers of the E. M.” help me by describing a way 
by which I can get back all the quicksitvor in a pure 
state 7—0. B. O. 


162029.] — Resistance of Armature. — When 
speaking of the resistance of an armature of a two-pole 
machine, do you measure between the brushes ? and, if so, 
will the resistance be } of the entire circuit of colis ?— 
SHORT CIRCUIT. 


[62030.]—M. R. Engines, Could any reader give me 
principal dimensions of the M.R. 1,552, 1,700 (goods), 1,472, 
1,492 (passenger) ?—F. HOLMES. 


throw as end, gin. 


[62031.])—Marbled Paper. — How is the mar 
done which we see on the covers of books sometimes- 
different coloured veins and spots? Will anyone who 
knows kindly give a description of the manipulations and 
the materials used 7—0. B. O. 


(62082.)—Iron Turning.—I recently had a few bu 
to turn. The castings were 71n. long and 7in. dia, and had 
to be reduced to 6in. dia. in an engineer’s 10in. centre a.. 
acting lathe. They were mounted on a lin. mandrel, M. 
long. By how much would a practical engineer iron. ~ 
turner have reduced the dia. at each cut, and what rataa! ' 
feed would he have used? I did it with three equal 
with a feed of 36 turns of mandrel for lin. traverse of car · 
riage. Was this heavy or light cutting? For the s 
job I had a shaft to turn; it was a piece of old tarnd | 
shafting, 2}in. dia., 74ft. long, and had to be reduced to - 
2in. dia. 1 meant to do it at one cut. I turned down to y: 
21n. as much at end to get backstay carried by carriage p 
applied, and started tool, being before stay; but by the |. 
time I got tothe middle, my work was exceedingly in 
from round (circular in cross section), although the short | 
distance I turned at end for stay was right, and it could 1 
not have been the iron, as some turner had made act. 
job of it before. What was it, and what would have deen 
u proper rate of feed for this job? I used 36.—VERpDarr, 


(62033.J—To Mr. Wimshurst.—I have, after u 
whole winter evenings’ bara work, j ust finished one of por $ 
compound influence machines, with eight 16in. diss, 
exactly the same as described in the H. M.,“ Oct. 29, 188% 
I have followed out the details there given most careful, 
and have succeeded in making a very fine strong machine, 
and in every way satisfactory, as far as finish and vi- 
manship go. As it is the first machine without jars thst 
I have made or seen, I wish to ask a few questions, Iia |, 
the machine will start working without the slight |. 
coaxing, and there seems abundance of electricity at every | ` 
point in the combs and brushes; but I cannot get 7 
spark at the balls of the discharging terminals. If I pu 
my finger within zin. of either of tue balls there isa vay. 
tiny spark leaps to it. Iam quite sure there is perfect "= 
metallic contact in all parts. The upright rod is enami = 
in a thick glass tube, with its ends projecting Jin, Doyo y 
think there is any leakage caused by the terminal ro’ d 
touching the wooden ball at the top of the glass tabe? K 
Shall I have to got jars connected to get the bright cma}: 
ing spark? Ifso, how many, and where are they to be 
connected, and what size? I find the sectors will renn - 
their charge for over five minutes after stopping. Iper. 
sume that to be a proof of the discs being of good quality: 
glass. Any assistance you can give me will be thankfully 
received.—J. R. 


62034.] — For Aperture and Magnifying 
Power of Telescoye.—UVan your esteemed come- 
spondent, F. R. A. S., or any of my fellow-readers refe = 
me to any published data bearing on the following point?! ix 
The magnifying power which an object-glass of god,” 
quality will bear is commonly stated to be pro i 
to its aperture, and the rule, no doubt, holds good fora” 
very wide range of apertures with the air in such a state if 
as to afford first-class definition. Unfortunately, howe 
this condition of the air but rarely occurs, particulary 
the neighbourhood of large towns, and to those who hare 
to make their observations in such places it is a ques 
of much interest as to how far they may probably be alle’ 
to realise the benefit theoretically due to increase d 
aperture. For instance, under favourable condition: * 
thoroughly good ovject-glasses of 4in., Gin, and a 
aperture may be expevted to bear powers of 400, 600, 25 
800 respectively; but on a night when the state of e. 
atmosphere was such that 200 was the highest power which 
could be effectively used on the 4in., would the Gin an 
Sin. bear powers of 300 and 400 respectively, or would they fü 
be also limited to a power of 200, or a little over? Sofit}.., 
as I have been able to test the points by the use of soph: 
in a Ain. Cooke's refractor of excellent quality, 455 


P 


x] 


a 
effectively available under the conditions above ststéife ; 
does not increase in anything like the proportion of w 
aperture. I should, however, be much obliged if any d N 
the readers of the E. M.” can refer me to farther gz 
derived from experiments on telescopes of larger aperture: a 

M. ' 
[62035.]—Bellows.—I have to make a number dy 18 
bellows fur a pneumatic action, very similer to that a Jen 
for operating orgau keys. As I am absolutely withod i 
experience in bellows making, I would be gratefal en 
assistance, The followiug are the data: (1) The bee : 
are to act by exhaustion (uot pressure), and the marin ree i 
degree of exhaustion will never exceed a pressure wr v 
per sq. in.—that is to say, the pressure in the Sty 
exhausted receiver will never fall lower than lib. per 8 
square inch below the pressure of atmosphere. (3) =% D 
bellows for producing the exhaustion are 6in. by aur 
with a-stroke of Iàin. They will cousist simply of abioi) 
and bottom board of pine, 7-16in. thick, and by a eL 0. 
parallel motion the boards will always be parallel. . Ùn 
Tne beilows to be operated by the vacuum will be ai oe 
Sin. by 1łin.„ and hinged at one end. Wood, 211 a 

The points upon which kind ajc 
especially seek help are the following: (a) Proper idert [am 
leather, as I havea number to make, Cost isa mbes na 
tion, though not by any means the chief one. k 5 n | 
bellows will, I think, require much thinner leat ther U RY 
the large ones. (b) How to join the leather -wher Pa 
stitohiug, gluing, or botn? (c) How to attac terial rr 
whether by glue or tacks? (d) Proper ma Hows. 1 ie 
hinges of small bellows and fur valves of large be BEGIAN, N 
know how to fold the leather at corners. — GLAS. y, 


(62036.)—Power of Engine.—I have a ar rer I! 
slide-valve engine, Iin. bore, zin. stroke, 13in. wart Iti. 
Could you tell me if that size gives out Iman pte arive s à 
not, what power can I get from It? I want it O pat sist ; X 
very small dynamo, 180. p. Could you tell me pl >: 
boller to make for same? To be made of an ar and ti 
about 16-wire gauge, with one central conical : it and y 
if that gauge will stand pressure enough to ng riveted fm 
any what pressure I have to work at, boiler ito Al 
or seamed 7— J. H. R 


(62037._—* Pity the Sorrows of 
Man.“ Who was the author of the verses 
above title —TYRO. 


(62038.)—_ Brass Foundry. 
amateur moulder, L haye always 
cores, they being more or less broken in Hee 1905 
box, evidently caused by sticking. To P 
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tried slightly oiling core-box, also damping and dusting 
over with dry sand ; but with no better result. The points 
J wish to know are about how wet should core mixture be, 
what means are taken to prevent sticking, and may the 
box be withdrawn from core immediately after making? 
About what diam, should runner pin be in cases shown on 
p. 406 of last volume ?—OIOERO. 


(62089.)—Eleotrical.—What is the best mode of 
galvanising the meduila oblongata? Where should the 
pols be placed? Would it be sufficient to place a large 
gpouge connected with the positive pole on the head and 
to hold in the hands a brass rod connected with the nega- 


- [69040.)—Electro-Motor.—Can anyone inform me 
the prime cost of a l- man- power electro-motor? Also best 
kind and number of batteries to be employed, and cost per 
week of working same two hours daily ?—OaROLUS. 


_ (841.)—Dynamo Coils.—What size and quantity 
of wire should there be for shunt and series coil of a 
dynamo, whose armature is wound with 16 colls of No. 18 
B. W. d., each coil having 16ft. of wire? — SHORT 


CIRCUIT. l 

- [682043.]—Soldoring Fluid.—Will someone kindly 
inform me what I can doto prevent the fumes from 
hloride of zinc when soldering? As I have a good deal 
af sinc to solder in my trade, I should esteem it a favour 
if sonte one could help me to overcome the horrid fumes 
‘which always seem to give me a very bad cold, and 
which must, I think, be injurious —C. L. S. 


„ [62043.)-Stains in Macintosh.—I have a light 
tosh which has been stained with the dye out of 
of waterproof driving apron when wet; the stains 
~re red and yellow. Will someone kindly say if I could do 
“‘nything to get out the stains ?—C. L S. 


„ [6944.]-Dissolving Amber in Chloroform or 
J. —Will someone kindly give me some information on 
Aa above subject? I have tried numberless experiments, 
„but without the least success. ‘Chloroform varnish ” is 
„Always described as a solution of amber in chloroform, 
ind tb two varieties in commerce seem to be simply this, 
nh amber will not dissolve in chloroform, but floats on 
top and remains unchanged. The formala for oil 
-mber varnish is thus given in all the books I have seen : 
Tose the amber in an iron pot and add the oil heated to 
domme temperature.” This sounds easy and simple, only, 
„gin, smber will not fuse; it first swells and softens a 
. little, and then frizzles up like ham, and then blackens or 
_patbonisee, Yet these varnishes are made, for the 
photographers could, some years since, always buy the 
ber chloroform varnish ; I have used lots of it. Then the 
are supplied with a very thick amber varnish 
-melllng of chloroform, whilst oil amber varnish is 
for artists. It is pretty clear to me that there 
en some way of preparing the amber first, but so far I have 
an. any process make it in the least degree soluble. 


2 


À iws} -d. W. R. Engines.—I should be obliged if 
feng Would supply me with a few dimensions (especially 
N wheel base’ giving centres) of No. 3,501 class, new 
mi- gange tank engines. Also of No. 2,007 type, 7ft. Gin. 
9 le express engines? These 2,007, 2,014, are like the 
AWR. Clooters; but on a smaller scale. They belonged 
-9 the Bristol and Exeter Railway.—CLYDE. 


: 100] — G. W. R. Broad- Gauge Goods 
L .—Can Sir O. H. P. Scourfield, or any other 
3 dent, inform me how many engines there were 
„É“ Rthon ” class, and, if possible, their names and dates. 


U 


u .- Waterwheels.—Will some of our readers 
1 is the dest speed for a wheel 18ft. broad, 
“WR diameter, 14ft. fall. At present the wheel runs five 
„Im per minute, or 44 ft. per second, nearly, with 
„ 1 water. Would it be better to run it faster? 


„ (@8)—Boiler- Plate Furnace.—Can any of 

Ar readers furnish me with a sketch of a boiler-plate 

“Mating furnace, about 20ft. long, and 10ft. wide, to be 

pated by coal fire; also say if there is anything better 

u fireclay for building same. I am desirous of making 

AN that could be got hot in about an hour with common 
boal.—R. SMITH. 


„ Le —Antidote for White Lead - Dust.—-My 
Lyk ae carriage- ody maker causes me to inhale a quau- 
7 of white-lead dust, which gives me indigestion, and 
-M times great suffering. I have been under medical 
. but with no beneficial result. I shall be glad 
Ut of your numerous readers who may have similarly 

could inform me of any antidote or remedy against 
: poisonous effects of the dust, and feel grateful for any 
4 n?—R. DOBSON. N 
n (000 ~—Circular Aros. — In Templeton’s 
* 8 Pocket Book,“ a table of circular ares, whose 
„nh unity, is given—that is, the chord being considered 
mn the versed sine (height of arc) being given, the 
a 1 the corresponding arc is indioated; but the table 
T te comprehend aros of which the chord being unity, 
„ed sine is less than 1. Will someone kindly inform 
| n Lean find a table in which the versed sine, 
= and arc are tabulated down to, say, versed sine 
n f. word, or such table in which the versed sine is 
ah terms of the arc 7—LEVALTON. 


b Al- Bending Brass Tubing.— What would 
Aran e way to dend straight lengths of 121t. treblett - 
ae hras tabing, 1l-16in. thick, into right-ang!e sweeps, 
a t? In bending of these tubes, they must be 
rep ridges (this is a most important part), and the 
“atra 1 de exact. What means must I adopt to get a 

wt tangle sweep? Must they be loaded, and with 

Material ?—G. H., Bristol. 


Au b. Dynamo. —4 intend using a single vertical 
„h or Dae with the 30-light dynamo described by Mr. 
+ imensi Vol. XLI., 1 should be obliged if you would give 
~L 1 of the magnet (length, breadth, and thickness). 
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0 Bri ine. —I should esteem it a favour if 
atol,” would oblige me with the dimensions of 
„Ei nnn to indicate 6 H. P, working at a pressure of 801b, 
walt 200 revs.a minute. What should bo the dia. 
rod t, the dia. of the fywheel, and the dia. of the 
eng 


What si 
ine?— H, 1H. boiler would be suitable for the 
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(62054.)—Blectric Motors.—Would any correspon- 
dent kindly assist me? I have two motors, one with 
wheel 1fin. diameter. 1ĝin. wide, and 10 armatures, and the 
other with wheel 34in. diameter. jin. wide, and 14 
armatures; but they are of different arrangements. 
The smaller one has two magnets side by side, and both 
attract the same armature at the sametime. This motor, 
Fig. 1, runs beautifully, but has not sufficient power; the 
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other one has the two magnets set at right angles to axis 


22 


of wheel, and each magnet acts on separate armatures (as 


shown); but this one, Fig. 2, does not Work well, making 
only 70 revolutions per minute, and I want about 300 
revolutions. The coils on this one are much larger than 


the other, but the current does not seem to pass through. 


I work them with a four cells (quart) biohromate battery. 
A little advice on this subjeot will be very thankfully 
received.—A, J. P. 


162055.]J— Musical Clock. —I bave a small peal of 
band-bells in the key of O, which I think of fixing in a case 
similar to that of a long olock-case, the bells to hang in 
four rows of three each, the small bells being at the top, 
the pendulum to swing at the back of the bells. Would 
any kind reader give me instructions how to spike the 
chime barrel for three or four easy tunes ?—J. W. 


[62056.]—Organ Bellows.—Will someone tell me 
how the corner gussets are made to sit, as I find a 
difficulty in making them fit in the angles of inside folds 


and on the corners of outside folds without cutting ?— 
H. 


[62057.] — Photographic. — TO S. BOTTONE, OR 
OTHERS.—Can anyone who has tried orthochromatio 
photography tell me the cause of my failure? I dipped 
some ordinary plates ina solution of erythrosine and silver, 
as directed a short time ago in the “E. M.,“ and when, 
after exposing the plate, I developed it, not a vestige of 
orthochromatio effect showed itself, the only difference 
from an ordinary plate being that this one was dyed of a 
red colour all over.—ORTIOCHROMATIO, 


[62058.)—Ornamental Table-top.—I intend to lay 
pieces of wood, 1-16in. thick, of an irregular shape, to form 
a design on a perfectly level table-top. How am I to cut 
these pieces to fit each other, and, after fitting, how can I 
French-polish same? Ihave a well-made top, and wish 
to use up the ornamentaliwood in this way. Any particulars 


will be most welcome. U. C. 


[6 2059. Brattioe Cloth. Would any reader kindly 
say process and what mixture is used to make Archangel 
tarred brattice cloth, backed andunbacked? Also say the 
best sort of rolls to use, and any other information in con- 
nection with same 7—ENQUIRER. 


(62060.)—Solidified Oil.—Oan anyone give instruc- 
tions how to make svlidified oi] ?—STUDENT. 


jeri mag Brasses with White Metal. 
—To “T. O., BRISTUL.”—A few practical hints would be 
thankfully received as to the best way to fill up worn 
brasses, eccentric straps,and others? I cannot get the 
mandrel to leave the white metal, and in getting mandrel 
out often break part of metal with it.—LANOASHIRE. 


(62062..—Dynamiocs.—A series of tubes of infinite 
length slide one within the other. Their weights are pro- 
portional to the product of the radiiand thickness. Each 
one is in contact with the adjacent tubes over a length A ; 
the normal pressure of contact is p per unit surface, which 
surface is such that a force c is required to act parallel to 
plane to move a pressure of one unit with a velocity of 
unity per secon}. Supposing the outer tube to be fixed 
vertically and motion to commence in the remaining tubes 


Can you give me any information as to cleaning 
dolis’ heads? I have avery large quantity, and have tried 
several methods. My greatest ditmlculty is after having 
washed the face, I cannot then get the powder or 
rouge to stick op. 
head coloured after having been taken from the mould ? 
—J. KEMPT. 


deoorticating, dressing, and grinding peppers. 
any book published giving information on same? Any 
wrinkle from readers of ours will oblige. 


at the same instant, what is the state of motion at any 
instant afterwards 7— d. H. H. 


162063. Wheels and Axle.—A while ago, I asked 


through these colamns ‘how to make a good cart-wheel, 
and also how to fix the arms so as to run well afterwards, 
but am sorry to say that no one replied to the above, but 
referred me to some back numbers that had appeared 
before I commenced taking the E. M.,“ so Lam still in 
the same fix. Would any kind reader help me out of my 
difficulty, as I want to make them by hand ?—A NOVIOE. 


[62064.)—Lathe Matters.—Will some of our lathe 


correspondents please say if a flat pitch chain could be 
used as a cheap substitute for back-gear in a foot Jathe ? 
I find I could reduce speed to seven or eight of orank 
shaft to one of mandrel and chain could not slip. Has any- 
one tried speeding up the flywheel of a lathe five or six to 
‘one of crank-shaft, similar to Britannia Oo.’s ofroular 
saw? If so, shoulu be glad to hear result.—H. M. D. 


(62065.]— Micrometer Indicator for Drilling. 


In describing a lathe in the Metal Turner's Handy- 
book,” it says: The boss of the hand-wheel (of the poppet- 
headstock) carries an adjustable sleeve for indicating the 
exact advance of the centre, forming a gauge in drilling.” 
Would some fellow-reader kindly oblige by giving par- 
tionlars of the arrangement, and, if possible (with the 
editor’s permission), a drawing of same 7— H. EVENS. 


{62066.]—Kepler’s Third Law.—In a footnote to 


page 7 of Proctor’s “ Saturn ” is the following: p aud P, 
a and D, being the periods and distances of two planets ; 
then, by Kepler's law, p : P:: d3 : Dj. Is this proportion 
found by extracting the square root of each term of the 
following proportion, which is the simpler expression of 
Kepler's third law: p? : P? :: d3: D3 7— T. S. S. | 


[620€7.)—Astronomy and Mathematics.—The 


querist desires to make the acquaintance of the higher 
mathematics as applied to astronomy. Presupposing such 
knowledge of Euclid, algebra, plane trigonometry, statics, 
and dynamics, as can be acquired from textbooks like 
‘| Todhunter’s, will one of your accomplished correspond- 
ents Kindly suggest a course of reading adapted to one 
who bas no access to a teacher ?—T. S. S. 


62068.]—G. and S. W. R. Engines.—Can “G.and 


S.W. Fitter oblige with dimensions of new 79 class bogie 
engines? How many are there, and what are their 
numbers? Which engine was fitted with Morton's valve 
gear on this line 7— G. H. F. 


(62069.] — To Mr. H. Austin. — Referring to 


“ miniature battery,” you say, fill the corners with grain 
manganese peroxide.” 
there be in using equal parts of crushed carbon and man- 
ganese peroxide (as in the ordinary Lcclanché cell) in lieu 
of all the latter ?—DEPOLARIS8ERS, 


What advantage (if any) would 


162070.]J— Cleaning Heads of Wax Figures.— 
Wax 


The question is this: How is the wax 


[62071.}—Boat Carriage.—Can any of our readers 


give me an idea of the best kind of carriage to take small 
boat across a sandy beach, when the tide is out I have 
about a quarter of a mile to drag it. I had a four-wheeled 
carriage for it with broad wheels, but it still sank in the 
sand? Any information will much oblige.—JOINER. 


(62072.)—-Gulletting Oircular Saws.—In gullet- 


ting circular saws with the emery wheel, that does not 
cutaway the steel as it ought to do, burrs the teeth, and 
makes some of them so hard that they strip the files. I 
have seen a liquid used on the wheel which prevents all 
this. Can any of your numerous readers kindly tell me 
how this can be made 7—E. J. M. 


(62073.]- Gold Ores.—Can any brother metallurgist 


inform me if gold ever exists in its ores as a sulphide? I 
know it is often said to exist as such by directors of 
companies, mining engineers, &c., but I have doubts on 
the subject. 
a coating of iron pyrites, and thus esoape the amalgama- 
tion process. 
process by which euch “ pyritous gold ” may be determined 
apart from the free gold ?—A METALLURGICAL OHEMIST. 


Free gold might, no doubt, be protected by 


If such is the case, can anyone suggest a 


(62074.]|—Locust Bran.—Any information respecting 


grinding thigarticle would greatly oblige ; also names of 
makers of the machinery necessary. Communications will 
be forwarded if addressed as advertised in the Address 
Column.—NEW ZEALAND. 


(62075.)—Pepper.—I want to put up machinery for 
Is there 


[62076.]—Salt of Mercury Solution for Oell. 


Will anyone inform me the strongest solution of a salt 
of mercury that can be made for use in a single-cell battery 

either alone or in conjunction with another salt, which will 
‘act for some tims without polarising ; also how the 
Schanschieff solution is prepared? I find sulphate of 
meroury 
sparingly soluble in water.—OWN. 


, even when sulphuric acid is added, very 


(62077.}—Electrotyping. — Having certain orna- 


ments, I want to repruduve them by means of electricity, 
the copper depositing to a certain thickness on the 
ornament, giving a kiud of mould. Could any reader in- 
form me what material to use, and which batteries are 
most suitable for it, and how to proceed 7—A. K. H. 


(62078.]— Working in Sheet Lead.—At one of the 


atalls in the Architestural and Building Trades Exhibi- 
tion at the Agricultural Hall, there is a remarkable piece 
of lead work, which I may describe by representing it as 
the bottom or cone shaped portion of a vertical drain- 
pipe, into which several horizontal branches enter 
with in some cases vertical branches enteriug them. It is 
stated, and I saw no reason for doubt, that the piece has 
been worked out of a sheet of lead without seam, solder, or 
burning. 
done ?—PLUMBER, 


Can any reader describe how such work is 


[62079 ]—Paste with Acids.—Can anyone kindly 


explain precisely what the a:tion is, chemical or otherwise 
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ALL Communications for this department musi be 
addressed to J. PIERO, Langley House, Dorking. 


PROBLEM MXXXVI.—BY G. J. SLATER. 


onaccount of which nitric or acetio acid oralum is added 
to paste.—L. 


16 2080.]J—Hoisting Orab.—I saw a orab with 
patent brake (Tangye’s); but the latter being boxed in, I 
could not see its action. When using it, the pawl anc 
ratchet was always left in gear, whether the load was 
being raised or lowered, and the load had to be lowered 
by turning the handle, ani if the handle was let go, the 
load stood still. Would someone kindly make a sketch 
showing action of brake? When the pawl was raised, 
the brake did not act —G. M. 8. 


[62081.]—Medical Battery and Coil.—Will any- 
ons please inform me the bestsolution to use for chloride of 
silver battery—the sizes of wire requisite for coil ofabout 
sin. length—whether they should both be silk-covered, and 
how much of each? Also whether there is any other 
method of applying the. ourrent besides wetting the 
sponges to avoid the sensation of pricking to the skin ?— 
W. BLACK. 


[62082..—Exploding Gas -Burners.—Oan any 
goientific reader explain the cause of a peculiar occurrence 
that happened in my office a iew days since? I have had, 
for 7 years past, an Argand gas burner with chimney in 
regular use. The other day, before my office was opened in 
the morning, an explosion resembling a pistol-shot was 
heard by a caretaker on the premises, which report ap- 
parently proceeded from the office, and on the door being 
opened, the chimney of the burner referred to was found 
completely pulverised, some portions of the glass being 
blown into another room adjoining. The gas had been 
turned out as usual the night before. I should much like to 
know the cause of this chimney, after being in use so many 
years, exploding like a“ Prince Rupert’s drop."—AN OLD 
SUBSCRIBER. 


[62083.]-Speed of Waterwheel.—I havea stream 


A, . . 
. . H 
a f o A 
mM r rn 


White, (6 + 4 
White to play and mate in three moves, 


SOLUTION TO ro 


Ssing abont 2,000c.ft. per minute over a l5in. fall in White. ack. 
Which I have placed an undershot waterwheel 11ft. dia., 1. Q-R 3. 1. K-B 6 (a). 
10ft. wide. Will some of our practical readers kindly 2. Kt takes P (ch). 2. K takes B. 
inform me tke speed the periphery should travel to give 2. Q takes P, mate 
the best result ?—OLD SUBSCRIBER OF 20 YEARS. 2. O. B ö, Ee (a) 1. K-K 6 (b). 

0 = 7 0 


62084. Siemens Armature.—I have just made a 
Siemens armature for my dynamo, and have wound it 
with four coils, something like this: A A being the ends 


2. Kt takes P (ch), &o. 


(c) 1. Kt moves. 
2. B takes R (ch), &o. 


NOTIOES TO CORRESPONDENTS. 


CORRECT solutions to 1,034, by Link, E. O. M. (Ipswich), 
W. Hewson-Kilbee, T. H. Billington, Major, A Beginner, 
F. Krasser, V. S. Pochin, H. Hosey-Davis, J. Mackenzie, 
and Cotswold ; to 1,038, by T. H. Billington, V. S. Pochin, 


Palmer, and Avon; to 1,030, by L. O. Wadsworth (Canada). 


L. C. W.—It was pointed out in the next number that 
the B Pat K R 7 should be a B B. In 1,029, you have 
overlooked that if 1. the W K is in check. 

Q takes B 


ROLAND OLDHAM (Dublin).—1,033 is a two-mover. 


Kt-K 2 Q-B 5 
5 AWN.— y th de * K takes Ke (ch) 
A. FLAWN.—In 1,034, ir! K takes B’ R takes Ko (ch): 


A. DEAN.—In your attempt at 1,034, how do you proceed 
if 1. K-B d 7 
MAJOR.—The other solutions are 1. R takes B (ch), 
2. Q takes P, 3. Q-B 7, and 4. C- K Kt 8. 


BLACK PA WN. — Thanks for the two problems; they shall 
190 examined. Of course you score full marks for the 
others. 


of one coil; B B the ends of the next, and so on. I 
wished to connect up the ends to a commutator in the 
game way as in the large Siemens dynamo, if that were 
possible; if not, can any reader suggest a method? Also, 
what current ought I to expect from it? The armature 
is 2}in, in diameter, and about Sin. long, and wound with f.: 
about Izlb. of No. 20 silk-covered. The magnets are 
wound with 9lb. of No. 16. Could I connect each coil to 
an ordinary two-plate commutator and thus have four 
commutators and four pairs of brushes ?—No SIG. 


(62085.]—Electrical.—I have an ammeter and a. 
voltmeter by the Consolidated Electric Company, expen- 
sively made and finished, but which appears to want 
calibrating with a single bichromate cell. The needle of 
voltmeter is deflected to 22% Will Mr. Bottone, or 
some practical man, inform me what resistance coil 
should be used to make it read 1'9 instead of 22? With 
16in. of two immersed plates of carbon, or 64in. of ex- 

osed surface in a strong bichromate solution, the 
needle of ammeter was driven up to the stop.— OWN. 


(62086.]—Legal.—Having purchased a leasehold house 
from a firm of builders (my property commencing from 
the front railings). I find that the builders kept a plece 
of the ground (out of the original lease) in front of my 
property to themselves, part of whioh has been taken up 

or pavement, and the other part has been given to the 
parish by the builders, in return for the parish making 
the pavement. The builders have now come on me for 

yment for the pavement in front of my house. Am I 


[62087.]-—Fishing Lines.—Can any reader inform 
me as to the best means of waterproofing the above? I 
have tried several recipes, but have found them all useless 
When subjected to friction through the rings of rod in 
fishing with the Nottingham'reel.— AQUA. 


ANSWERS TO CORRESPONDENTS. 


— — 


„% Al communications should be addressed to the EDITOR 
of the ENGLISH MEOHANIO, 333, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer, 3, No charge is made for inserting letters, queries 
or replies. 4, Letters or queries asking for addresses o 


articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements, 5. No 
question asking for educational or scientific information 
ia answered through the post. 6. Letters sent to corre- 


and the names of correspondents are not given to in- 
quirers, 

% Attention is especially drawn to hint No. 4. The 
apace devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column offers a cheap means of obtaining such informa- 
tion, and wo trust our readers will avail themselves of it. 


The following are the initials, &., of letters to hand up 
ia Wednsoney evening, March 23, and unacknowledge 
elsewhere 


BLAKEY, EMMOTT, AND OO.—R. E. Phillips.—A. J. Her- 
pert.—Ohus. Birchall.— King, Mendham, and Co. — D. G. 
—J. McG.—Edinon.—Phonoscope.— Queesitor.—Joiner. 
—Vincent.—Oak Green.—A Country Parson.—H. Austin. 
—G. Rulph.—B. E. Vaughton.—Hlectrician.—J. Q. Gub- 
bins.—Puhilip Vallance. 


d. G. (Directions for making electric clocks in Nos. 
1083, 915, 920, 895; but all except first out of print, 
and of that only a few copies are left. An electric 
olock was described so recently as p. 297 of the last 
volume. You might. be able to obtain some of the 
above numbers from Mr. Sladen, Cank-street, Leicester.) 
—FRENOH MEASURE. (We do not know of any easily- 
worked formula. It is a matter for experlment, cspeci- 
ally as the metal is not specified. 2. The decimals of 
such fractions are written by placing the decimal point 
in front of the numerator—thus, 1 means 1-10th. If 


_ A METHOD of producing a screw or bolt, which 
is adapted to receive a nut, having either a right or 
left-hand screw-thread, consists in forming a blank 
having two opposite arc-shaped portions and inter- 
mediate flattened portions, in cutting a thread 
upon such blank, and in anbsequently chamfering |. 
portions of the thread by means of dies. 


Metal for Bearings.—To make lining metal, 
melt in a crucible 1$1b. of copper, and while this is 
melting get a big ladle and melt 25lb. of tin and 
3lb. of antimony ; heat it red hot, and pour the two 
together, and stir till thoroughly mixed. 


and as much whiting as is necessary to colour.) PRI: 


H. Hosey-Davis, Country Boy, Hensing, Snowdrop, ‘J. . 


manufacturers or correspondents, or where tools or other, 


epondents, under cover to the Editor, are not forwarded, 


that is not what you mear, procure a copy of the vin. 
gange.)—AMETURE. (To amalgamate battery plates, 
see pp. 82, 397, last volume. Olean the zinc with trong: 
solution of soda, immerse it in dilute sulphurio acid (i 
in 10) until the acid bites well, then withdraw and mb. 
well with pure mercury. The necessity for repetition | 
will depend on the use made of the battery, and the; 
care taken with it; but reamalgamation must be per- 
formed when the zincs exhibit a grey granular surface) ; 
. M. C. (The reason is very simple. Telephones an 

the subjects of several patents.)—A. F. (There hn 
been so many articles on electro-plating that we oann; 
pretend to remember the special one referred to. Then l 
is a letter having that title in No. 519. Possibly thats. 
what you mean—especially as the directions given tally 
with those you send.)—SPEED. (See what bas 
said about them in earlier volumes. Replies to sucha 
query might come from those interested in selling th 
machines. As a rule, price is a guide.)—A. R. (Wrought 
iron is malleable ; but there is also malleable cast-iron.) 
8. C. D. (See Blueing a Revolver,” pp. 489, li, 
Vol. XLIII. The blue on the specimen sent is done by 
heating the articles, The other kind of blue is a blu 
coloured lacquer. See indices in back volumes sd 
read Hint No. 5 above.)—JUMBO. (Iron will withstand 
the action of mercury; but most of the other wil 
known metals amalgamate with quicksilver. f 
fusing temperature of metals can be found in mm. 
the textbooks.)-JOHN THOMPSON. (Procure apop 
sition form from the secretary of the society, Burling 
ton House, W., and get it filled up. The question va 
answered on p. 267, last volume.)—GUILLAUME big 
(You will see in our columns what has been don 
present, very little. There are several electric ban 
lamps in the market. We suppose the greatest “di 
culty” is the expense.) — AMPHION. (It ma 
whatever it was intended to mean, and we do 
know what that was. We shonld read it tirei: 
farthings and half a farthing; but it is . 
fusing to mix up fractions and decimals in ach k 
manner.)—O. (Alum, tungstate of soda, ‘and many’. 
other things. See indices for fireproofing solution) 
REGULATOR. (The only way is to apply to the sape i 
intendent or inspector at the locomotive sheds; bu: 
he usually has a number of men who have wort 
cleaners, and are anxious to get on to the footpht, 


4 


Four chances of success are rather remote.)—JOHy Fz 


NEAVE, (Answered many times. One part glue d 
solved in as little water as possible, four parts giygerim, 
TICAL. (We think there is a work on the subject pe.: 
lished by Mr. L. U. Gill, 170, Strand, W. O.; but haf ` 
is a good deal about the practical work in bak 
volumes.)—CONFECTIONER. (Lemon: juice and m. 
will answer for one; but we never heard of sherbet. 
which is a dry powder, being made in the form of & 

syrup. There are many reoipes for drinks of the kind ~ 
in back volumes.)—L. O. V. (A similar query iy 
already been inserted. There is a description of om - 
form of the Herz telephone in No. 831.)—L. WALTOS < 
(No space for paradoxes at present.) —X. (Thickens:. 
cuticle with a core or pith, as it may be called; 
because of the locality. See indices.)—PRINTER (Dee 
not understand you. Use more varnish, or add a hid 
copal.)—TUNNEY. (Any good piece of leather—soch @ 
a bit of buckskin belt—will do; or you can glue n r 
of good calf on a bit of vod.) R. H. O. W. (There B 
no best and cheapest way.” Warm the articles un. 
almost too hot to hold, and then coat with the desire 
lacquer, using a flat camel-hair brash, and being ` 
not to go over the same place twice.)—EMERDONĂ ` 
(It is entirely a matter for private arrangement. Y 


stamped.)—CARBO. (See No. 781, or No. 894, for ill 
trations of the Blake transmitter—the form gent 
used; but there are many others described in bi 
numbers.)—DANDIB DINMONT. (Surely you know 
the fees payable for foreign patents were set oat 
length in No. 939, p. 62. In the U.S. the stamps 
£7 17s. 6d. for 17 years. In Canada, term varies, pat 
being granted for five, ten, or flfleen years, and t 
are 20dols., 40dols, and 60dols. respeotivels.] = 
SUFFERER. (You want more fresh air. R — 
Medical Column in the Weekly Times and Echo). 
(Any good paste. See indices. 2. As to fixing ark 
to harmoniums, you will find suggestive Uu n- 
Nos. 908, 605, 606, 609, and many other back number 
A YOUNG BEGINNER. (With emery and oil on fat ef- 


or by grinding in machine.) —JOHN G. HATOHABD, 5 


varies with the quality of tne coal; but it msy 5 
as 16,000 units, and 163 b. of water Per pound “tenth 

See p. 17 this volume, and any textbook on the “7 i 
engine.)—T. W., Caergwrle. (Equal parts.). Th 
(See any textbook on electricity and magnetism mini 
an examination question.)—FORGS. oe act | 


cid; but the emery will fly off if the t 5 ai 


used.)—ONE IN PAIN. (Better let a surgeon È 
bands. The case is not one of ordinary ou ppi? 
there is some special cause for such orac. a boom? 
TEES. (If your white flannel orioketing shir dial mad: 
red at the armpits, you should consult a me tike aun 
and ask him to examine the white subatanos - (here 
which forms on your coats.)—P. A. Lorient ', 
are some published; a few special sections jcatiod ` 
columns; but you can easily ascertain on SPE ont ae 
tothe engineer of any railway whether ae of tur 
procurable.)—C. O. (Depends on the d g 0 
injector and the arrangement of che parts bier snd’ 
2. Proportion of carbon, which should AT 
small quantity of ash.) — W. W. (W atch tho is calcin) 
A. H. J. (A commonly.used composition 10 
gypsum and alum; but some use Epsom tallisatiod ~ 
alum or the salts give up their water 0 y 
when subjected to heat. 2. The“ Amatour 

commenced in No. 1035.) L. (It wil 


> course in the Zransaciions of the Roya = rough form) 


author may possibiy hive a spare Copy reser 
wan, VIA KARACHI. (Tuanks. We wil 4 
it, and insert when we have more spacs. n wich 
(The series of articles on Pattern, u 935 to 1010. 
appeared in sundry numbers ranging 7004 and y 
were issued in book form by Crosby LOOK sep. Naben 
price 7s. 6d. There is also the u work whia 
Assistant,“ by Joshua Rose, an Amer ca and Ca 7 
can probably be had of Sampson ur. Oalvett 
other works see the list published an p. 
your own olty.)—VIn GAPIENTIZ. onstractio® 
| 


No. 1064 ; or Bancroft on“ Tall Obimney 0 


x 


APRIL I, 1887. ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1, 149. 


She English Wechanis 


AND WORLD OF SCIENCE AND ART. 


` FRIDAY, APRIL 1, 1887. 


MICROSCOPICAL ADVANCES.—XVIL. 
By DR. Royston-Picort, M.A. Cantab., 


formerly 
Cambridge. | 
_ Diffraction, Ancient and Modern. 


HE phalanx of philosophers who have 
devoted themselves to this department 
of science enrols the most distinguished 
names on record for nearly 250 years. But 
‘it was not till nearly 200 years that a man 
appeared competent to unravel this strange 


mystery in light. l 
About 1640 Grimaldi wrote 1,000 columns 
of elegant Latin, giving many diagrams. 
Hooke soon afterwards gave a fine paper, 
which touched the key of the position’; so 


did Newton and Huyghens. Young, the 


brilliant secretary of the Royal Society, now 
hit the gold centre of this most difficult 
target. Fresnel, Fraunhéfer, Airy, Herschel 
(nor should I omit the name of La Grange, 
of Turin), Potter, Lloyd, Brewster; then 
arose Stokes, Helmholtz, and a host of 
others: All these laboured incessantly to 
solve the diffraction mystery. The materiality 
of light and its emission theory were aban- 
doned ‘for a ‘luminiferous ether perfectly 
elastic, penetrating all bodies and all space 
95 inconceivable force and rapid. undula- 
Ons. = A 
15 undulatory theory of. light was esta- 


ed by, innumerable experiments and |. 


facts,-and not among the least are those dis- 


played by diffraction phenomena.. 


Wollaston was the very first to discover according to the forms of the apertures or 


interruptions occurring in the transmission: 


the black lines which cross a very pure solar 
spectrum. But after him Fraunhöfer ex- 
amined them with such philosophical care 
and refinement that they are now generally 
called by his name. | 
‘Three orders of lines can be produced. 
First, those arising from the solar spectrum ; 
secondly, interference ; and thirdly, diffrac- 


n pom The second and third are often 


mixed up together. - 
In 


applying various discs and annular 


Talley) enlarged a star 

scarce any diffraction. 
The better the glass the thinner and more 

delicate were the diffraction rings round a 


star, I have a magnificent glass of 32in. by 
Steinheil, of Munich, which renders the 
action rays so delicate and few as almost 


to escape detection. It is the same in the 
Microscope. An object-glass made for me in 
1862 by Powell and Lealand produced one 
large broad brilliant diffraction ring. The 
same glass gave a bright blurred outline to 
carry. insect scale. . This marginal brilliance 
was always ascribed to unavoidable (1) dif- 

etion—a most convenient term for unex- 
plained phenomena. | 


hat the number’ of diffraction rings is 
interference phenomena, | 


dependent upon 
caused by overlapping cones due to spherical 
aberration, is fully demonstrated in my paper 
on “Circular Solar Spectra.” In the foci of 
a plano-convex lens exposed to a minute 
2 of sunlight; I ae counted no less 
© magnificent rings. ese adu- 

y diminished in dambe as of 


. 


VOL. XI. v.-No. 1149. 


F. R. S., F. R. A. S., Memb. Roy. Coll. Phy- 
sicians; Fell. Cambridge Phil. Society; 
Fellow of St. Peter's College, 


microscope. 


using telescopes, most beautiful varieties 
of diffraction spectra can be obtained by 
c apertures 
to the object-glass, provided a brilliant but 
minute pencil of rays can be observed at 
some distance. I have employed the leisure 
hours of many years in watching these things. 
A small 12in. telescope of superb quality (by 
disc with. perfect 
equality on both sides of the best focus with 


extremely 


glasses of less 


a gnat scale as follows :— 


“The longitudinal diffraction lines are 
clearly seen alike in the microscopic image 
and in the photographs to extend into empty 
space beyond the contour of the scales, almost 
as far as the ends of the bristles in which the 


parallel ribs terminate.“ 


He noticed, ‘also, that they increased in 
number as solar light was more obliquely 
used, though passed through a strong blue 
solution of copper to produce homogeneous 


blue light. f 


The diffraction lines generally follow the 
contour of the object. If straight edges are 
viewed, the lines are straight; if circular 
discs be observed, they are also circular. 
Brilliance is necessary for their complete 
development, and a very small cone of light. 

The size of the bright rings and dark ones 
has been elaborately calculated by Sir G. 
Airy on the basis of the undulatory theory 
of light; but no explanation has been found 


for their variable size in large and small stars. 


In every case where the brilliance is subdued 
Thus, when clouds | 


these rings begin to fade. 
pass over Arcturus, the rings all disappear, 


and even his disc diminishes to a point. 


In all the. old photographs of microscopic 


objects, bright spots are always surrounded 


with diffraction rings, and Nobert's 18th and 
19th bands were obscured -by a great many 
diffraction lines, which made accurate 
counting almost ‘impossible, even in the 


photographs of ‘Woodward, of Washington. 


My friend, the Rev. J. Allinson,§ exhi- 


bited here a double series of diffraction lines 


of great beauty by placing two narrow slits 


behind the microscope object-glass (with- l 


drawing the eyepiece): 
Diffraction spectra vary almost infinitely, 


of rays, placed either in front of the object- 
glass of a telescope or benind that of the 
Fraunhofer succeeded in con- 
structing wire gratings of perfectly parallel 


wires 0°00202 Paris inch thick, and about 
0˙00 386 apart, also in Paris inches.|| A slit 


1-100th parallel with the wires was illumi- 
nated with a narrow beam of light. Diffrac- 


tion occurred: a bright central bar, supported 
by two dark spaces, and then ornamented 


with a series of coloured spectra of perfectly 


homogeneous colouring, not shaded off; the 


violets were, unlike the usual solar spectrum, 


placed inwardly, while the reds were outwards. 


The spectra formed by glass ruled accu- 


rately withadiamond are worthy of attention. 


Fraunhofer met with a puzzling peculiarity. 


Some of his glass ruled gratings produced 
spectra of a different breadth on the right 
and left side of the centre. He suspected. 
this was owing to the form of the diamond 
cutting-point, and discovered that by tilting | 


the tool he could at length produce sym- 


metrical results. No one knows the shape of | 


the glass grooves in Nobert's test-bands. A 
magnificent class of optical phenomena is 
described by Fraunhöfer. Substituting for 
these gratings very small apertures of regular 


figures—such as circles and squares, either 


singly or arranged in regular forms in great 
numbers, as, for instance, when / two wire 
gratings were crossed at right angles. In 


the bands we can plainly see the origin and 
‘minute structure of the vertical and crossed 


. Monthly Mic. Journa., 1876, p. 253. 
+ Ammonio-sulphate of copper. 


- $ After some years’ work, I really rejoiced when the 
thin Nobert cover mounts were cracked. 
Though costing £9, the observation of these lines with 


the microscope is one of the most trying things I know. 


J Formerly Fellow and Tutor 
Cambridge; resident here. 


of Bid, Sussex College, 
. |] These are 1-660 and 1-13th respectively, 


aberration were employed, until at last, 
under a, very perfect glass for forming 
miniature images, they were actually reduced 
to two or three under 1,000 diameters. 
Colonel Woodward accurately described the 
diffraction lines seen outside the margins of 


93 


fringes of diffraction. As the number of 


‘the apertures increased, the spectra became 


purer and more vivid. Fraunhofer's diagram 
of the spectra produced when the two wire 
gratings are crossed may be justly. termed 
the most magnificent phenomena in the 
whole range of optical science (Sir John 
Herschel). aoe "(ea 
Here is one of the most simple of all the 
experiments. If a pin be held in a strong 
divergent beam of light, and its sbadow be 
examined on a sheet of white paper, it will 
not appear - black, but always luminous in 
the centre; besides this, some of the rays 
are deflectéd,:and, meeting on the paper, 
cause interference bands, varying in colour 
with ordinary white light, but : devoid of 
colour, being black.and white if homogeneous 
light be used. A minute round hole changes 
the phenomena ; a black patch is seen sur- 
rounded with coloured fringes. | 
Experimeni.—If an opaque pointed body 
be placed in the solar beam passing at a dis- 
tance through a minute hole, the spectra of 


DIFFRACTION 


diffraction may be viewed with a lens, most 
beautifully though complicated. Fig. lisa 


diagram of the effects produced. 
' (To be continued.) 


ASTRONOMICAL NOTES FOR 


APRIL, 1887. 
The Sun. a 


2 At Greenwich Mean Noon. 
8 . s - : j R 

a Souths; 5 i n f l 
olo. Right |Declina-| q; 

b Ascen- | tion 8 1 
2 sion. North. 8 

h. m. 3. bh. m. 8. „ . „ h. m. s. 

1| 0 3 58°68pu] 0 42 60.4 31 48| 0 38 6˙93 
600 229˙46 „ 1 0 19 6 26 22, 0 57 49°69. 
1110 1 5˙05 „ 1 18 3808 18 9 1 17 32˙45 
16/11 59/4816 1 37 3/10 6 29) I 37 15˙22 
2111 58 40°79 „ 1 55 39/11 50 41| 1 56 57°98 
2611 57 44°44 „| 2 14 250/13 30 3| 2 16 40˙75 


The method of finding the Siderenl Time at 
Local Mean Noon at any other station will he 


found on p. 382 of Vol. XLIV. .. 


The Sun may be watched for the occasional 
spots which rarely appear on his surface ; but 
they are singularly small, few, and far between. 
During the earlier part of the month the 
Zodiacal Light may still be seen after sunset. 

: The Moon - 
Enters her First Quarter at Ih. 52°8m, in the 
afternoon on the Ist, and is Full at öh. 38 · 9m. 
a. m. on the 8th. At this date high tides may 
be expected. - She will enter her Last Quarter 
at 4h, 3.8m. in the early morning of ‘the 


15th, be New at Sh. 53:2m, am, on the 23rd, 


94! 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,149. 


APRIL 1, 1887, 


Sees SSSA 


and enter her First Quarter, for the second 
time this month, at 1 Ih. 0°4m. p. m. on the 30th. 


Day of | Moon's Age 


Month. | at Noon. Souths, 
Days. h. m. 
1 7˙8 6 20°1 p. m. 
7 6 12˙8 10 598 „ 
11 17˙8 2 42˙8 a. m. 
16 22°38 7 64 „ 
221 27˙8 10 448 „ 
26 31 2 315 p.m 


SaaS 
The Moon will be in conjunction with Saturn 
at 10h. p.m. on the Ist ; with Jupiter at Zh. a.m. 
on the 9th; with Mercury at 9h. p.m. on the 
20th; with Mars at 6 a.m.on the 23rd; with 
Venus at the same hour on the 26th, and, 
last y, with Saturn again at 7 a.m. on the 29th. 
Mercury 
Is a Morning Star throughout the month, 
attaining his greatest elongation West (27° 20’) 
at 9 p.m. on the 18th. His angular diameter 
decreases from 10°6” on the lst to 6'6" by the 
last day of April. He is not particularly well 
situated for the ordinary observer. 


‘os | gi 
ght 8 
eS Ascension. Declination. 
Aa 
hm‘ 

1 | 23 366 1 34:05. 

6 23 373 | 2 513, 

11 23 454 3 58, 
16 | 23 595 | 2 235 „ 
21 0 181 | 0 534, 
726 0 4041 1 163N 
| 

The whole of the path indicated above lies in 
a very blank part of Pisces. 


Venus 

Is an Evening Star, and is now becoming a very 
brilliant and conspicuous object after dusk over 
the W. by N. and W. N. W. points of the horizon. 
She is now very perceptibly gibbous in the 
telescope. Her diameter, which subtends an 
angle of 116“ at the beginning of April, in- 
creases almost imperceptibly to 13°3" by the last 
day of the month, 


8 Ri inati 
ght Deolination 
Po 8 Ascension.“ North. Souths, 
AA 
h. m. 88 h. m. 

1 2 29°4 14 549 1 51˙0 p. m 
6 2 532 16 59˙5 1 55˙1 „ 
11 3 174 18 536 1 595 „ 
16 3 420 20 35°6 2 44 5„ 
21 4 70 22 42 2 96 „ 
26 4 323 23 18˙1 2 153 


Hence it will be seen that Venus will travel 
across a considerable portion of the constella- 
tion Aries and over à portion of that of Taurus; 
passing between the Hyades and the Pleiades 
in her course, She will be in conjunction with 
W (2° 35’ North of him) at 5 p. m. on the 
16th. 


Mars 
Comes into conjunction with the Sun at 11 p.m. 
on the 24th, and is, of course, absolutely in- 
visible. 
As the brightest of the Minor Planets, 
Vesta 
comes into opposition .to the Sun on the 16th 
of April, we give an Ephemeris of her for 
every tenth day. Observers with keen vision, 
owing exactly where to look, may quite 
possibly pick her up with the naked eye. 


Qt ; 

5 2 Right Declina- 

a © | Ascension, tion Souths. 

AA | North. 
h. m. í 
1 34:0 a.m. 
12 421pm, 
11 536 „ 


— 4 | ; i , g 
From this it will be seen that Vesta is tra- !Is an Evening Star after the 8th, and is now 


Occultations of (and near approaches to) Fixed Stars by the Moon. 


; 93 Bus} R 
; Q 43 5 ‘ 
Gy e io} 8 , N. N 
oH] Name of E | Disappear- | Moon's H a Reappear-| Moon's a3 5 $ 
E Star. E ance. Limb. | 28. ance. Limb. ee | Se 
A E 4 
9 20 f 10 30 Pm. Bright 252 20 
2 B. A. C. 2731 61 9 20 p.m. Dark | 83 10 30 p. m.] Brig 
7 46 Virginis e 9 23 A Bright | 16 10 6 „ | Dark | 294 275 
7 48 Virginis 6 10 59 „ oa ga 12 2 „ | Dark | 269 | 271 
8 B. A. C. 4647 6 7 57 S. W. 
9 94 Virginis 6 1 13 85 Bright 55 2 22 am. Dark | 258 273 
9 E Libræ 6 17 55 p.m. | Bright 109 8 38 p.m.| Dark 210 | 173 
10 49 Libra 51 12 13 „ S. S. W. 341 
12 29 Ophiuchi 6 1 16 am. Bright | 46 219a.m| Dark | 286 | 274 
15 57 Sagittarii |54] 2 56 „ | Bright | 107 4 9,,, | Dark | 258 |238 
25 |48 Tauri 6 9 Opm.| Dark | 48 {9 36 p.m.| Bright | 325 359 
29 |3 Cancri 6 12 13 „ Dark | 81 71 4a.m.| Bright | 259 | 293 
30 54 Cancri 64] 9 36 „ Dark 37 10 27 p. m. Bright 291 330 
30 |o? Cancri 6 |12 25 „ Dark | 133 12 53 „ | Bright | 198 j 236 


Near approaches. { Moon below the horizon. * Moon setting. A description of the 
A aeri ats use of this table, with an illustration, will be found on p. 383 of Vol. XLIV, 


Jupiters Satellites. 


g : Oh eae Si, 

2 | oR 23 138. 2 18 

3 88 | x 334 5 

A 8 8 RE: A |A 
2 II hI| 4 It | Tr I IOO DI 9 
2 II 27 1 5 II Sh E I | Eo R 11 
3} IL | Ec D 10 Ii | Tr I TrE} 9 
4 II {OcR| 2 I | Ec D L Sh EI 9 
4 I\kHeD\| 5 I|OoR III | Oc Di, 4 
5 IShI] 2 IShI III | TrE| 7 
5 I| TrI| 2 I} Tri LII Sh EI 8 
5 IiShE| 4 I{|ShE III Tr1I1I 1 
5 I\TrE| 4 IITrE H |}ShI/; 1 
5 IZ |SRE| 8 I | Eo D II| Tr 3 
5 Il\jTrE| 9 LO R LTS Z 4 
5 I Ec D 11 I| TE Ij TrI| 2 
6 I/OcR| 2 III | Ec D 1 Sh1I I 2 
6 TSA T 8 III Oo R 1 JITE 4 
6 1I[Tr1 9 II | Ec D 124 
6 I [Sh E10 II ShI 00 DI 7 
6 1[TrE 11 II Tr J II | Ec R 10 
7 OR 8 II Sh E 1 Oo D 11 
8 III EOD I 8 IL Tr E I}EcR/ 1 
8 | III OO R 11 I | Ec D I} Trl 8 
11 II ECD 1 1 Sh 1 IShI] 8 
11| 7JZ|OcR| 4 1 Trl IITrE | 10 
12| I|ShI| 4 1 Tr E IISh E11 
12 I; Tri 4 I |ShE IjEcR{ 8 
12 IT| ShI| 8 TI | Ee R 


Ec Eolipse; Oc Occultation ; Tr Transit of Satellite ; Sh. Transit of Shadow; D Disappear- 
ance; R Reappearance; I Ingress; E Egress, The printing of a phenomenon in italics 
shows that its visibility is rendered doubtful, either by the brightness of the twilight, or 
by Jupiter's proximity to the horizon. l 


Approximate Greenwich Mean Times of the Greatest Eastern Elongations of 
the Four Inner Satellites of Saturn.* 


: , 2 
op H| Satellite. K. og Satellite, H. 
© © 88 
As = Ax 
— a ee eee 11 — — 
3 10 Mimas 9˙9 pm. | 25 Tethys 1˙8 a. m. 
5 11 Tethys 8'1 5 25 | Mimas 11°8 p.m, 
8 11 |Mimas 85 „ 26 10 y 
8 14 Dione 1˙4 am. | 26 | Tethys 10°7 ” 
8 14 |Enceladus 10'2 p.m. 27 |Mimas 90 y 
9 18 |Enceladus 12'8 „ 28 Teth 8-0 1 
9 24 {Dione 12˙2 „ 29 | Hnceladus 119 „ 


An illustrated description of the above table will be found on p. 384 of Vol. XLIV. * 85 bee 
not attain its greatest Eastern Elongation at any hour when observation is possible | 
out the month. | 


9 a amaaa 


velling backwards beneath the 4th—bth mag. visible practically all night long. He gia 
star r Virginis, between 20' and 30 almost due | into opposition to the Sun at 11h, u, : 

South of which she will be found on the nights | 21st ; but his South Declination ren — 
of the 17th and 18th of April. present position a by no means favoura) in- 
| } for the observer. His equatorial diame ch 
creases almost insensibly from 40˙8 3 


Jupiter 0 
beginning of April to 41°4” by the end of it, 
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is much higher than in the air of towns 
or of inolosed spaces, which is accounted for by 


. | MICRO-ORGANISMS IN THE ATMO- 


„ unfter. 
en SPHERE. 


* r 
. * + 


2 „ Ey , : | = their greater buoyancy. The different kinds 
<a |, Bight | Declination South A N interesting paper “On some Conditions | of bacilli and micrococoi occurring in the air 
BS. Ascension.“ South. | duths. Affecting the Distribution of Mioro- are less generally known; but the importance 


organisms in the Atmosphere was read last] of studying them is now fully recognised. 


week before the Society of Arts hy Dr. Percy Some few forms —those which give rise to 


= h. m. F. Frankland, B.Sc., who has gfor some time striking appearances when growing upon 
11 171 1 307am | been investigating the subject and examining | natural nutritive media e: g., articles of food 
11 53 1 89 „ |the air of various parts, in 17800 te obtain —have long been known, and at times have ex- 
10 503 12 42˙5 p.m. information as to the distribution ‘of various cited much curiosity. Thus the Micrococcus 
10 37-4 |12 206 „ [minute ‘organisms in the grins We It is | prodigiosus of Cohn (really a bacillus, according 
10 243 11 584 „ | well known that the air we breat 1 éexe¢pt in to Dr. Percy Frankland) produces what has 
10 11-4 11 36˙3 „ some spots and at high altitudės, i positively been called “blood-rain” on bread, &c., and 


laden with living organisms or. their.germs, a 
few of which play a useful partin the economy 
of nature, while others aro, poet ie of being 
inimical to human life in certain conditions. 


flourishes in milk, to which it imparts a blood- 
red colour. M. chlorinus (or B, chlorinus) is 
very common in air, and forms, on suitable 
matter, sap-green mucous masses. Amongst: 


It will be gathered from the above Ephemeris 
that, during the month of April, Jupiter will 
describe a short retrograde arc below the 4-5th 


| rogra To the.distinguished Frenchman, Louis Pasteur, other pigment - forming aérial organisms 
magnitude star x Virginis. we owe the first clear demonstration of the e rosaceus fe frequently present, 
Sat truth of what had been previously suspected, | as. are also M. candicans, M. rosaceus, M. carni- 


while Prof. Tyndall may be said to have proved 
the case for the opponents of spontaneous 
generation by his researches in connection with 
the aérial microbes. The presence of living 
organisms and germs having been demon- 
strated, endeavours were made to ascertain the 
actual number to be found in the air of dif- 
ferent localities, Suitable cultivating media 
are exposed after sterilisation for the germs 
and organisms to settle upon, or air is drawn 
through tubes containing similar cultivating 
media, and the numbers are estimated from the 
| “colonies” which develop after several days. 
Taking samples of ten litres of air from above 


color, B. aureus, and Sarcina aurantiaca,- 
while the hay bacillus, or B. subtilis, is - 
too well known by its effects. Little is 
known in connection with the functions 
of these micro-organisms, though it has 
been clearly established that the various 
processes of spontaneous fermentation, decay, 
and putrefaction are due to their action ; but, 
as Dr. Percy Frankland says, recent researches 
have shown that many of the most familiar 
changes of this kind—e.g., the conversion of 
sugar into lactic and other acids—are capable 
of being brought about by the agency of dif- 


Is an Evening Star, but is now approaching the 
West, and should be looked for as soon after 
sunset as may be to be at all well seen. His 
equatorial diameter decreases almost insensibly 
from 16:8” to 162” during April. He is in 
quadrature with the Sun at 1 a.m. on the 6th. 


R 4, Declination i 
$3 Ascension. North. Souths, 


a ° ‘ 3 t ferent forms of micro-organisms, So far it 
1l 22 295 the roof of the Science Schools, South Ken- may be said that the existence of pathogenic 
6 22 289 sington, Dr. Percy Frankland found averages | forms in the air has not been demonstrated, 
11. 22 279 ranging from 4 colonies in January to 105 in though some of the aërial mioro-organisms are 
16 22 26°6 August. In ten litres of air taken from the pathogenie to a few of the lower animals, and 
21 22 250 top of Primrose Hill he found 9 organisms, | others may be so to man: hence the antiseptic 
26. 22 23 ˙1 while in a similar quantity of air taken at the treatment of wounds, and the Listerian practioe 


bottom of the hill (a difference of less than 
100ft.) he found 24. From the top of the spire 
of Norwich Cathedral (300ft.) he obtained 7 as 
compared with 18 on the ground, while from 
the air near the Golden Gallery of St. Paul's 
11 organisms were obtained as compared with 
70 in the Ohurchyard, 10 litres of air being the 
quantity in each case. The results of those ex- 
periments agree with others, which show that the 
higher the source from which the sample of air 
is obtained the fewer the organisms, Locality, 
too, exhibits a great difference in the numbers, 
for Dr. Fischer found in 12 experiments made 


in surgery. Dr. Percy Frankland considers 
that it is the chemical side of bacteriology 
which at present imperatively demands atten- 
tion, and, thanks to the labours of those who 
have studied micro-organisms, the difficulties 
which once stood in the way of investigating 
the chemical phenomena of bacterial life have 
been considerably reduced ; but it is the patho- 
logical side which has most interest to humanity 
at large. 


Starting thus from a point to the N.E. 
of & Geminorum, Saturn will travel towards din 
the same constellation, and be found close to the 
last-named star at the end of the month. 


Uranus, 


although he is not in a very favourable posi- 
tion for the observer, is yet above his horizon 
all night long. His angular diameter of 4” re- 
mains unchanged throughout the month. 


A NEW METHOD OF EXTRACTING 


ae: : 8 at not less than 120 sea-miles from land 11 

7 5 |, Bight | Declination] Souths. samples of air were absolutely germ-free, while ALUMINIUM.“ 
AS. Ascension. South. in the remaining sample only a single organism E have recently had the opportunity of 
was found, In experiments to ascertain the W seeing commercially pure metallic alumi- 
number of organisms falling on a square foot | nium produced direct from its ore by a process 
h. m. o. «6 f h. m. in one minute, Dr. Percy Frankland obtained | invented and carried out by Dr. Kleiner, of Zurich. 
1 | 12 394 3 269 11 593pm. |15 in four experiments at the chemical labora- The entire operation only ee from two to 
6 12 386 3 21˙8 11 388 „ tory, and 1,662 in two experiments at the three hours, and is effected by the simplest 
11 12 37˙8 3 169 11 184 „ Natural History Museum on a Whit-Monday. apparatus. A steam engine, a dynamo, and a 
16 12. 370 3 12°1 10 579 „ Similarly in a third-class carriage while hearth or melting vessel are a that are absolutely 
21 |12 363 3 75 |10 375 „ | travelling from Newmarket to London, with a | Decsssaty, and by these appliances the aluminium 
26 |12 356 3 31 10 172 „ full complement of passengers, the i ncar ak divorced from the elements with which it is 


combined in the ore, and is produced in lumps, 
which vary in size from a marrow-fat pea to a 
small potato. The agent which effects the reaction 


closed window deposited no fewer than 3,120 
organisms on a square foot in one minute. 


The short retrograde arc thus desoribed by 


i irini That number, however, was exceeded in an] is the electric current, but it plays an entirely 
Uranus lies beneath y Virginie. experiment made in a barn where fiail-thresh- | different part from that which it takes in the 
Neptune ing was being prosecuted, and the atmosphere | Cowles aluminium furnace, In that the current 


is merely a source of heat, and serves to raise the 
aluminium ore (corundum), together with the 
copper and the carbon, by which it is surrounded, 
to such a temperature that the oxygen in the ore 
combiues with the carbon, and the aluminium 
alloys itself with the Soppar. In the Kleiner 
process it is the chemical power of the current 
which is prinoipaliy brought into play, the metal 
being extraeted by electrolysis ata low temperature, 
At the same time there is sufficient heat developed 
to fuse the ore, and thus bring it into a fluid con- 
dition, which is an essential condition of a material 
before it can be electrolysed. As the substance 
employed melts at a low heat it rapidly attains the 
fluid state and. becomes a conductor, and after this 
is arrived at there is little or no further rise of 
temperature, as the comparatively large area of the 
bath offers but small resistance to the passage of 
the current, and hence after the preliminary 
operation is complete the action becomes mainly 
chemical. | 

The ore-employed is cryolite, a double fluoride 
of sodium and aluminium. This is ground toa 
fine powder, and under the action of the current 
has its aluminium removed, leaving a double 
fluoride of sodium, which is soluble in water. 
After the process has been carried as far as is 
commercially economical, the slag is allowed to 
cool, and is then broken up and washed. The 


Is invisible. was visibly laden with dust—the extraordinary 

i result of upwards of 8,000 organisms being 
obtained in one minute. Dr. Percy Frankland 
says it would probably be difficult to find a place 
in which the suspended microbes are in greater 
numbers than in a barn while thrashing is 
going on. Continuing his investigations, he 
naturally made improvements, or, at least, 
modifications, in the methods of taking the 
samples of air, and in the subsequent treatment 
to which the organisms or germs are subjected; 
but the general results previously obtained by 
himself and other observers were not affected, ' 
| while a further fact was demonstrated—viz., 
that aérial micro-organisms do not float about 
Jin aggregates or masses, but as isolated in- 
dividuals, It will naturally be asked, If these 
minute organisms are so numerous, of what do 
they consist, for they cannot all be pathogenic ? 
They are of many different kinds—moulds, 
| bacilli, micrococci, and various forms of yeast, 
saccharomyces. Of the moulds, the best known 
is the Penicillium glaucum, which thrives so 
vigorously in pots of preserved fruit; but 
moulds are in reality the most widely dis- 
tributed of all organisms, for even in those 
localities or at those altitudes where fewest 
organisms are found, the proportion of moulds 


Shooting Stars 


Should be looked for from the 11th to the 13th ; 
from the 19th to the 23rd (notably on the 
20th), and. between the 26th and 30th, 


Greenwich Mean Time of Southing of 
Ten of the Principal Fixed Stars on 
the Night of April lst, 1887. 


Star. Souths, 

: h. m. s. 
8 Cancri ...... 7 31 270 p. m. 
. Urs Majoris we „ 8 12 097 „ 
a Hydre awe „„ % 8 42 80°81 „ 
Regulus . . 9 22 4280 „ 
a Ursæ Majoris wee = wee 10 16 58˙21 
è Crateris wee s.. ' ꝗ 10 33 51°84 
e Oorvi 2. eee 1 24 QVC, 
y' Virginis . 11 55 5283 „ 
a Oanum Venaticorum ... 12 10 38°87 
Spica Virginis,.. .. . 12 39 4:21 „ 


‘The Method of finding the Greenwich Mean 
Time of Southing of either of the Stars in the 
above List for any other night in April, as 
alse that of determining the Local instant of 
its Tramsit at any other Station, will be found 
on p. 384 of Vol, XLIV. 


From an article in Engineering. 


96 ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 1,149. 


— ———p—— 


metal comes out in lumps, the soda salt is dissolved, 
and can be saved for conversion into caustic soda, 
while the unreduced ore, which is insoluble, is 
dried and returned to the bath. It will be seen 
from this that the two elements of the process are 
the ore and the power required to drive the dynamo. 
As aluminium enters into very 
other bodies it requires the expenditure of a large 
amount of energy to break up the connection, the 
theoretical result attained by an amount of electric 
energy represented by 1H.P. per hour being 83 
grammes (Iholb.) Of course, the full efficiency 
cannot be obtained in practice, but in an experi- 
ment made in London by Dr. John Hopkinson, 
F.R.S., it appears that 3 grammes of metal per 
H.P. are already attainable when working ona 
very moderate scale. In other words, a dynamo 
machine giving 100 electric H.P., and working 
twenty hours per day, would produce 80lb. of pure 
aluminium per week of six days. 

The hearths or crucibles in which the operation 
is carried out are very simple. According to one 
arrangement an ordinary plumbago crucible has a 
carbon electrode, formed of a group of rods, in- 
serted through the bottom (negative), and a second 
electrode (positive), fixed to a bracket above, 
dipping into it. Another method, which is pre- 
ferred, is to use a vessel or cavity formed of 
bauxite pressed hydraulically into a box or case. 
In either case the heat is so low and is so entirely 
confined to the interior of the bath that there is 
no injurious action on the walls, At the com- 
mencement of the operation the ground and dried 
oryolite is placed in the vessel until the lower 
electrode—the cathode—is covered, and then the 
centre rod of the upper electrode is lowered until 
an arc is established. the current having about 80 
to 100 volts, and 60 to 80 ampères. A very short 
time suffices to effect the fusion of the cryolite in 
the immediate vicinity of the aro, and fresh 
powder is added until there is a glowing fluid mass 
in the centre of the bath. This makes a path for 
the current which no longer forms an arc, and as 
the heat extends other rods of the upper electrode 
are gradually brought down until the greater 
part of the contents of the bath are exposed to the 
current, At the same time the electromotive 
force of the current is reduced to 50 volts. A 
smooth and tranquil fusion, at the lowest possible 
temperature, is maintained from two to three 
hours, and then the process is 1 and the 
eurrent switched on to another vessel. 

An important and valuable improvement on the 
above has, we learn, just been patented by Dr. 
Kleiner. It was found that the consumption of 
the carbon rods used as anodes formed an expensive 
item of cost in the process, and having observed 
that the ends of these rods submerged in the 
molten bath of cryolite remained almost intact 
throughout the operation, whilst that portion 
immediately above the surface, and for about 2in. 
to 3in, upwards, was more or less eaten away to the 
core, it was decided to adopt a new system of 
applying the positive oarbons to the bath. This 
system consists in completely submerging hollow 
cylinders of pure carbon in the melted cryolite, 
and connecting them with the positive current by 
means of projecting ears through each side of the 
vessel; whilst the negative carbon is raised up 
through the bottom of the vessel until its apex is 
on a level with the upper part of the hollow 
carbon oylinder. Being thus fixed in position, the 
powdered cryolite is fed in as in the previous 
system, and the firat fusion is achieved by forming 
an aro between the negative carbon and one long 
carbon rod suspended from the top used only for 
this purpose, and which can be moved in any 
direction by the hand, so that as the cryolite 
around the two poles is melted, the positive rod is 
slowly moved across the vessel towards the hollow 
carbon cylinders forming the sides, until the 
current freely flows through the melted cryolite 
between these and the negative carbon in the 
centre, This requires about ten minutes, and once 
attained, the carbon rod is withdrawn, and the 
electrolytic process continues its even course to the 
end—the bath flowing smoothly—whilst the hollow 
carbon cylinders scarcely, if at all, attacked, will 
serve over and over again. 


SHISMOGRAPHIC APPARATUS. 


A S a good deal of attention is being attracted to 

earthquakes at the present time, we illlus- 
trate some of the generally used apparatus for de- 
tecting and registering movements of the earth’s 
crust. In Fig. I., for instance, are several seismo- 
graphs, such as those in use at the observatory on 
Mount Vesuvius. Thetapparatus marked A is of 
the simplest kind. It is a needle of steel held 
firmly in a vice, and its period of osoillation is ad- 
justed by a weight that can be set at different 
heights. It is, though simple, extremely sensitive. 
B and C are intended to work electrical registering 
apparatus, They have contact points, held over 
mercury in oups, and kept just out of contact with 
it. On being vertically agitated, the points dip 


firm union with | 


into the mercury, thereby closing a galvanic cir- 
cuit and operating registering apparatus. B is 
intended for weak and C for strong shocks. D 
shows an apparatus for indicating horizontal shocks. 
A pendulum terminating in a platinum point 


hangs within a glass case. The point lies within 
an annular trough filled with mercury, shown on a 
larger scale in Fig. 2 at E. The least horizontal 
movement causes the pendulum to swing so as to 


immerse the peint in the mercury, closing an electric 
circuit and effecting the registration. ) 
the registration, an apparatus shown in Fig. 3 is 
used 
mechanism. The one marked A runs continuously. 
The clock B is held arrested, and starts only 
when a current due to the movements of the 
vertical or horizontal movement seismograph passes 
through either the electro-magnet m m or n n. 


o produce 


comprising two clocks and recording 


Such a current attracts the armature of the maguet, 
starts the clock into motion, and rings an alarm 
bell, thereby causing the recording tape to be un- 


1 
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FIG. 4. 


rolled. Assume the magnet m m to be connected 
with the apparatus for registering vertical move- 
ments. Its armature carries a penoil of definite 
colour that marks the tape as long as the disturb- 
ance continues. The other magnet n n, whose 
armature is provided with a pencil of different 
colour, acts in the same way for horizontal shooks, 
For undulatory movements, the apparatus illus- 
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tracted in the next cut, Fig. 4, is used. A series of 
U tubes, one of which is shown on a large scale in 
Fig. 5, containing mercury are held in a frame, 
some lying in the meridian and others across it. By 
contact points the least disturbance causes a current 
to flow to the registering apparatus. Each tube is 


FIG. 5. 


provided with a float from which a cocoon fibre 
runs up and over a pulley, and carried a weight at 
its end. This moves an index attached to the axis 
of the pulley, and thus shows the extent of the 
wave movement, 


HOW TO MAKE A SIMPLE DIS- 
SECTING MICROSCOPE. 


AKE an ordinary crayon box or a similar one 
T having a sliding lid. To the back, attach a 
cork by means of a thin metal, Through this 
cork slide arod on which slides another adel 
else have the rod of sufficient size to take the 
of the cork. A piece of small stiff wire may have 
one end wound round the rod, while the other end 
projects at right angles to the rod, and this pro- 
jeoting end, sharpened and upturned, passes 
through holes in the handle of the magnifier. The 
lenses are focussed by sliding the rod up or down, 
and fastening by means of a small wooden wedge. 
The box may be divided into two parts by a par- 


accessories, the other to be arranged as follows: 
Immediately beneath the lenses make an opang 
in top of the box. A piece of wood covered wi 

white paper and placed below the object at an angle 
of about 45° answers for a reflector even better 
than a mirror. The object rests on a glass slide 
over the opening in the top of the box. Fora 
magnifier, procure a microscope consisting of three 
or four lenses, costing from 75 cents to one dollar 
and a quarter. To make a mounting needle, take 
a fine sewing needle, and break off about one-third, 
so that it will not be too long and springy. Then 
with a pair of pincers force it into a handle, point 
first, withdraw the point, and finally force the 
needle in again with the point out. Sometimes it 
is well to make an opening in the handle witha 
sharp awl, and fasten the needle in place by 
pouring in melted sealing-wax. Old pen-stocks 
may be used for handles. If desired, the needle 
may be easily bent by heating it to redness in a 
flame. When bent, heat it red once more & 

plunge quickly into water to temper it. Rubbing 
on an ollstons may be necessary to remove rougi- 
ness.— JV. Gleaner. 


EY 


Beer.—Prof. Schwackhifer delivered a leoture 
recently to the Vienna Hygienic Sooiety on the 
subject of beer. After giving some statistics on 
the consumption of this beverage, the lecturer went 
on to describe its manufacture and adulteration. 
The birthplace of beer is Egypt. A papyrus has 
been discovered on which a father reproaches his 
son for lounging about in taverns and drinking too 
much beer, From the Heyptians the art of brew- 
ing descended to tho Ethiopians. Whilst the 
Romans despised beer, the Germans of the north 
of Europe y appreciated its good qualities. 
However, the refreshing draught became more 
popular in the first half of the Middle Ages. 
the beginning only convents obtained the monopoly 
of brewing beer, but later on the privilege was 
extended to lay corporations. In Austria the H 
brewery was established in Vienna in 1660, an 
beer soon became the favourite beverage of 
classes of society. At present the yey produc 
tion throughout the whole world amounts 4 
140,000,300 hectolitres, England taking the lea 
-with 48,000,000. 


AN American paper says :—“ Dr. Kauffmann 1 
been experimenting for the Russian Governmen 
in solidifying petroleum for use as fuel. As nd 

orted, his process is to heat the oil and then ad 
from 1 to 8 per cent. of common soap and boil again 
for half an hour. The soap dissolves and then 
turns the liquid into a putty-like mass which 1s 88 
hard as stiff tallow when cold. The progas x 
difficult to light, burns slowly without moe k 
eat heat, and leaves about 2 per cent. of a bla 
ard residuum,” 


tition, one part to be used as a drawer for keeping 


APRIL 1, 1887. 
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SCIENTIFIC NEWS. 


— — 


TA trustees of the Boyden fund. have 

transferred the property to the President 
and Fellows of Harvard College, Cambridge, 
Mass., in order that the researches to promote 
which it was left may be directed at the obser- 
vatory of the college. The present value of 
the trust amounts to 230,000dols., and by the 
terms of the will of the late Uriah A. Boyden, 
of Boston, it is to be applied in making astro- 
nomical observations at such an elevation as to 
be free from the impediments produced by 
atmospheric influences, That the greatest 
possible advantage to science may be obtained 
from the new endowment, Prof. Pickering, 
the director of the observatory, is desirous of 
collecting “all practical information with 
regard to the altitude, accessibility, and 
climate of various mountainous regions 
which might naturally be selected as suit- 
able places for the proposed observations,” 
and suggests that the work done at the place 
finally selected should be almost exclusively 
confined to observations, to be afterwards re- 


duced and discussed at Harvard College. A 


very great altitude will be, he remarks, de- 
sirable, ease of access is important, and the 
climate must be such that the station can be 
occupied at all seasons of the year. A loca- 
tion in the southern hemisphere will be prefer- 
able for various reasons. The southern stars 
invisible in Europe and the United States have 
been less observed than the northern stars, and 
by the aid of a southern station the investiga- 
tions undertaken at Cambridge can be ex- 
cay upon a uniform system to all parts of 


Circular No. 16 of the Liverpool Astronomical 
Society states that on the nights of March 23rd 
and 27th, a red star, 7'5 mag., was observed 
5s. J. 3 S. 26 Cygni. There is no star in the D.M. 
at this place. The new star shows a spectrum 
III. III. The place of 26 Cygni for 1887 
is a = XIX, 589, 8 + 49° 46˙9˙. : 


Minor planet No, 262, one of two discovered 
by Dr. J. Palisa, of Vienna, on Nov. 3 last, has 
been named Valda, 


Dr. Tyndall has been compelled by failing 
health and strength to resign the Professorship 
of Natural Philosophy at the Royal Institution, 
which he has held since 1853, 


The Isle of Man Natural History and Anti- 
quarian Society willinvite the members of the 
British Association to visit the island on the 
occasion of the annual meeting in Manchester 
in the autumn, 


The way to promote technical education has 
been pointed out by the townsmen of Grimsby, 
who, at a meeting held recently, determined to 
establish an institution for technical educa- 
tion with regard to fish and fisheries, and a 
marine fish-culture station. An influential 
local committee has been appointed, and many 
promises of support have already been received, 
while the Manchester, Sheffield, and Lincoln 
Railway Company will grant a site for the 
institute, and erect a building at Cleethorpe, 
near Grimsby. 


Taunton is stated to be the only town in Eng- 
land completely illuminated by the electric 
light instead of gas, 


The Philadelphia Traction Company have 

a number of cars with electric motors, 

and will proceed to run them as soon as pos- 

sible, It is probable that electricity will beat 
the cable system in Philadelphia. 


The paper on “ Electric Locomotion,” by Mr. 

enzaun, which was to have been read 

before the Society of Arts last Wednesday, has 
been postponed until after Easter. 


A scheme for transmitting energy by electri- 
cal means ig being taken up in Spain. It is 
proposed to obtain power from the river 

uria, and transmit 3,000 horse-power, more or 
less, over a line 35 miles long to Valencia, 


Where there are several factories of textile 
fabrids, 


At a recent meeting of the Physical Society, 
Mr. Shelford Bidwell described experiments 
Which appear to show that the electrical re- 

o of suspended copper and iron wires 
alters with the direction of the testing current 


‘ment by Messrs. Yarrow. 


chloride the crude product 


The fastest vessel in the world is a twin- 
screw topedo boat built for the Italian Govern- 
The length on water- 
line is 140ft., beam 14ft., draught 5ft. 4in., and 
the engines have a combined power of over 
1,400 horses. During six trips below Gravesend 
the mean speed came out as 25 knots or 28 
miles an hour. 


A patent has been granted for a method of 
preventing the slipping of locomotive wheels 
by means of a jet of live or exhaust steam play- 
on the rails. 


Ata meeting of the Liverpool Literary and 
Philosophical Society last week, Prof. Herd- 
man, D.Sc., delivered a lecture on A Natural 
History Museum of the Future, arranged so as 
to illustrate Evolution,” in which he said : “ It 
is generally admitted amongst biologists that 
the only natural arrangement of animals or 
plants is according to their genetic affinities, 
and this, when carried out, gives rise to a 
branched or tree-like form, representing 
graphically at one and the same time the 
blood relationships of the different groups, and 
also their phylogenetic or ancestral history. 
Why is it that museums do not follow this, 
the only correct method of classifying and 
arranging organic objects? 

An ingenious system of fire and burglar 
alarms, invented by Dr. Taussig, of Prague, 
which has been adopted in that city, in Vienna, 
and Gratz, is about to be tried in connection 
with the Metropolitan Fire Brigade, The 
object of the system is to give intimation of 
the outbreak of fire to the authorities, and also 
m : Cartan conditions of the presence of a 

ief, 


The Smithsonian Museum at Washington has 
received one of the famous stone images of 


Easter Island. The statue weighs about fifteen. 


tons. 


USEFUL AND SCIENTIFIC NOTES. 


— F. — 


Photographic Lenses. —Mr. W. Wray, the 
well-known optician of Highgate, sends us his 
price list of photographic lenses for 1887, from 
which we learn that while he keeps up the high 
standard of quality, his prices are moderate, 


Salol. — Salicyl- phenol -ether (HO, C, H. CO, 
801 N was produced about three years ago by 
Prof. Nencki. The British patent is No. 8,018, 
1886. It may be prepared by—1. Heating salicylio 
acid and phenol or naphthol with phosphorus 
pentachloride or phosphorus oxytrichloride. 2. By 
melting sodium or other metallic compounds of the 
salicylic acid and phenol or naphthol together with 
phosphorus 5 or oxychloride. 3. By 
treating with phosphorus 5 or oxy- 

of the reaction obtained 
in the manufacture of salicylic acid. Dr. Sahli 


has proved that salol is a valuable antiseptic, anti- 


yretic, and anti-rheumatic. Sulol crystallises in 
large. well-developed crystals, possessing a not dis- 
oe aromatic smell. Its melting-point is 
438° C. 


A Demagnetising Watch - case.— An 
American contemporary thus describes a watch 
demagnetising case made by Messrs. Giles and Oo., 
Chicago, Il.:—“The plan of this invention is to 
inclose the watch movement in a perfect circle or 
box—which is made neat and compact so as not 
much to increase the size of the case—of highly 
magnetic metal, the effect of which is to make the 
space inclosed,in which the watch movement plays, 
free from magnetic force — a sort of magnetic 
vacuum, and the force, of whatever degree it may be 
is exerted on a circle from without, and equal on 
sides. The conditions are constant, so that the 
watch can be regulated to its best, while a watch 
unprotected by this device is subjected to all vary- 
ing magnetic conditions, caused by the earth’s 
magnetio force, and the various electric and 
magnetic appliances at the present time so 


numerous. This shield is composed of decarbonised | 


steel of the finest quality, and pure copper and gold, 
so arranged as to secure the result required, which 
was accomplished after many tedious and expensive 
experiments.” 


Waterproofing Fabrics.— It is found that 
when paraffin is thoroughly mixed with linseed oil 
cast into small blocks, and cooled, it may be used 
to make any fabric, as cloth felt, and leather 
waterproof, by rubbing it with such a block an 
ironing afterward to equalise the distribution of 
the material in the pores. If too much is not put 
on, the material may be made to be only impervious 
to water, but not to air, the small, greasy particles 
simply repelling water. ; 


exactly corresponds with my former rhe to 
page 88, the shadow in my 8}in. Calver “ not 


LETTERS TO THE EDITOR. 


— — 


[We do not hold ourselves responsible for the opinions o 
our correspondents. editor respectfully requests that a 
communications should be drawn up as briefly as possible.) 

All communteations should be addressed to the EDITOR of 
he ENGLISH MECHANIO, 882, Strand, N. C. 

All Cheques and Post - cs Orders to be made payable to 
J. PASSMORE EDWARDS, 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well asthe page on 
which it appears. 

“TI would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 


but in all other subjects; For such a person may have 


some cular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
proa: inconveniences derive their original.”—Montaigne's 
says. 
— e94—-— 


A MISSING STAR—MEROATOR. 


[27009.J—AS Mr. Espin will have seen by No. 
2777 of the Astronomische Nachrichten, D.M. 
+ 47° 192 is a mistake, It is an observation of 
47° 191. There are numerous errors of this de- 
scription in the Durchmusterung. 

The crater in Mercator referred to by Mr. Elger 
letter 26980, p. 80) is not shown by Lohrmann. 

chréter does not draw Mercator. Is it one of the 

two shown by Neison? Schmidt does not seem to 
draw them either on the great chart or on the 
one of the rills near.Campenas, Ramsden, &0., in 
“ Uber Rillen auf dem Monde.” 

H. Sadler. 


65 P? LEONIS (8 599). 


[27010.]—IN a letter published in the ENGLISH 
MECHANIC for May 29, 1885 (24270, Vol. XLI.) 
I mentioned that an examination of several of 
Burnham’s pairs at the present time would show 
whether they were phyaioal objects or not, and 
among them I called attention to 65 Pa Leonis. 
Mr. Burnham discovered this interesting object in 
1878 with the 184in. at Chicago, the mean of four 
nights’ measures in that year giving— 

82°4° : 1°78" : 1878'2. Mags. 5'5, 11˙5. 


The R. A. given by Mr. Burnham is Im. 28. too 
large, and the declination 6’ too small. The only 
other measures known to me are those made on 
one evening in 1879 by Howe at Cincinnati, His 
results are— 

84:3° ; 1°47" : 18793. Mags. 6'0, 9°5. 

The large star has a proper motion, according to 
Auwers, of — 0°0287s. in R.A. and — 0°060' in 
decl, annually. If the pair is simply an optical 
one, the position-angle of the comes should now be 
about 291°, and the distance 2°4". Its place for 
1887°0 is XIh. Im. 84s. + 2° 34“ 6. Per aps Mr. 
Tarrant, or some other correspondent who is en- 
gaged in making micrometrical measures of double 
stars, would kindly examine this object and re- 
port. Mr. Burnham says that it is only mode- 
rately difficult, and if the magnitudes noted at 
Cincinnati are correct, it should be measurable 


with a comparatively small aperture, 
H. Sadler. 


SATURN.—_REQUEST TO OBSERVERS. 


vex, Gaptain Noble, L.A.S. Journal, May, 1885, 
with 4'2 refractor, draws both, and asserts concavity 
of shadow “is most appreciable.” Mr. G. Davis — 
draws notch and shadow very concave. Mr. Green, 
18in. mirror, gives, I think, both notch and concave 
shadow in his drawing to the R.A.S. in 1885. Mr. 
Elger, in answer to my request, writes March 8th, 
1887, that he sees the notch, and he draws it the 
same as I had done. The names of so acute and 
accurate observers justify the existence of the 
notch. Trouvelot draws the notch and concave 
shadow in his drawing of Saturn, with 28in. re- 
fractor, in 1872, Against ie notoh we have Prof, 
Hall, in 1885, remarking he could never see it with 
the 26in. Washington refractor; and Proctor, in 
his “Saturn” and in all his other works, shows 
shadow quite concentric, and so does Mr, Peroy 
Smith, “B.M.” page 34. Dr. Terby’s drawing 


ing 
seen concentric, buf widening southwards, cutting 


through ring A with a notch,.and ring A overlaps 
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ping B by an appreciable amount.“ The reversed | in a sloping direotiôn to Pleiades. Venus esti- 


curve may be an optical illusion caused by the 
juxtaposition of curved lines. This would apply 
. to concavity of shadow on ring A, and possibly to 
e, but hardly to ring B, where angle is more obtuse 
and width of ring great; the peculiar form of 
shadow rather seems to indicate that ring B is in 
parts convex, the thickest part being not far from 
Cassini's division. It will be interesting when 
the plane of rings passes through the earth in 
1892 if such appears then to be the case. Mr. 
Percy Smith, in his drawing, makes the south pote 
overlap ring A, but not north pole. Ido not know 
if he intended this, for would not such an appear- 
ance imply that the plane of rings did not then 
exactly coincide with equator, or else ring A was 
lower than B? Encke's division must indeed have 
been plain to be seen nearly all round with so low 
a power as 180. I note Mr. Clapham draws ring A 
continuous over the ball. The belt just south of 
equatoreal belt is now conspicuous and definite. 
The notch is evident on really good nights when 
high powers can be used; but whether from Saturn's 
rapidly decreasing diameter, or from the minor 
axis of ring decreasing from 18°85", Feb. 7th, to 
17°99", March 19th, it does not now appear so pro- 
minent as in February, when its shape reminded 
me strongly of the web of a duck’s foot. In indif- 
ferent air, or with low powers, it seems concentric. 
I have at times doubted if shadow over crape ring, 
O, was concave. It is very satisfactory that ob- 
servers are now directing their attention to Saturn, 
which affords such an interesting field for close 
‘sorutiny and discussion, and which yearly is be- 
coming worse for observation. Mr. Elger writes 
to me 12th March that with his 8}in. Calver, power 
384 preceding ansa of ring C is ragged like a saw 
aud ‘surface irregularly dark,” and he inclose 
most interesting sketch of the same. This seems 
to correspond with the “masses sombres dans 
l'anneau obscur surtout à l'occident” seen by Dr. 
Terby. Will observers kindly direct their atten- 
.tion to all these points ? 
March 28th. H. Watson. 


SATURN. 


[27012.]—IN my letter (26976), doubtless owing 
to bad writing, With 82 in.“. appears as with 
8zin.,“ and “clearer line” should be “cleaner 
ling.” Best thanks are due to Dr. Terby for his 
beautiful sketch. I see Ring A almost exactly as 
there represented, the outer boundary of the 
“trait brillant” coinciding with Encke’s division, 
and the inner boundary of late with the division 
of Cassini. I have several times observed a notch 
similar to that depicted in the sketch. It would 
be presumptuous to question what experienced 
observers have seen with larger apertures, but I 
1 no doubt that what I have noticed is an 
illusion. 


March 26. P. H. Kempthorne. 


' ASTRONOMICAL—ERRATUM. 


[27013.]—IN the condensed report of the paper 
on double-star measures read at the meeting of the 
Liverpool Astronomical Society, and reported in 
last week’s issue, I note a serious inaccuracy in the 
concluding lines of the paragraph relative to the 
‘binary star + Cygni. This states the period to be 
the shortest in the Northern hemisphere, but the 
paper expressly states “probably one of the 
shortest”; for although the period is short, it is 
undoubtedly longor than that of 6 Equulei, and 
probably both G8 Delphini and 42 Comm Ber. com- 
; plote a revolution in a shorter time. 
T Kenneth J. Tarrant. 
¿© Letchford House, Pinner, March 28. 


‘PLANETARY CONFIGURATTONS ZO- 
„DIA AI. LIGHT—PINK STREAMERS. 


(27014.)—I am obliged to F. R. A. S. for cor- 
.reoting the statement (letter 26930, p. 32) about 
‘the conjunction of 15th September, 1186. I have 
not “ Ghambers’s Descriptive Astronomy” by me 
now torefer to; possibly the book I consulted was 
n different edition. 

J. D., from letter 26982, p. 80, appears to be a 
careful observer of the sky with the naked eye. 
May I ask if he has lately seen the zodiaoal light? 
«I have never seen it better in England than re- 
‘cently, the reason I think being that my point 
of view was situated in the country, a somewhat 
‘remote part of Hampshire, where there was no 
glare whatever from houses, lamps, &o., to inter- 

ere with its visibility. I find that even there it 


is necessary to have a fairly clear horizon, that is, | tr 


uninterrupted by large dark masses of trees, build- 
‘Ings, or the like. The light is so delicate it oan 
‘best be seen by averted vision. 12th March; 8.30 
p.m., it was superb— pearly ” seems the term 
most applicable to its 1 ight, stretching up to the 
Pleiades, 13th, beautifully seen as a rounded or 
rather bulging cone, stretching to Pleiades. 16th, 


mated 2° preceding the axis, or perhaps 2° distant 


from nearest point on axis. The preceding edge 
of the light passed nearly over a (Alpha) Arietis. 


It was brighter than the Milky Way, especially at 
bottom, where it mingled with the horizon light 
(vide note on Zodiacal Light, by H. C. Lewis, in 
Ast. Register, No. 236, August, 1882). In addition 
to the above observations, I have seen it on several 
occasions recently when near London; more par- 
ticularly on the 23rd inst., it was bright enough to 
be at once detected through the glare over London. 

While on this subject, the following extract is 
taken from p. 331 of the “ Memoir of Caroline 
Herschel.” To my nephew. On reading your 
letter to the editor of the Times, of March 31s8t, I 
recollect having written down some observations of 
your father’s on the zodiacal light. He never 
lost an opportunity of noticing anything remark- 
able during twilight, or in the absence of nebula, 
&c., and I remember also his explaining to me 
another kind of ray, which is after sun-setting, 
reaching up very high ; but this only appears for 
one or two nights at the equinox.” Does this refer 
to the phenomenon called, in the above quoted 
note of Lewis, the “ zodiacal band”? It is there 
described as an extremely faint zone of light, 
somewhat wider than the Milky Way, which like a 
narrow slip of gauze is stretched across the sky 
along the Zodiac from horizon to horizon, to be 
seen at all times of the year, and all times of the 
night. I cannot say I have ever seen this. 

Regarding the rose-coloured streamers of 
“ J. D.,“ vide letters 26390, No. 1,126, Oct. 22, 
1886, and 26416, No. 1, 127, Oct. 29, 1886. 

March 28th. E. E. M. 


RAILWAY BRAKES. 


[27015.|—ASs mentioned in “Scientific News,” 
page 77 of this day’s ENGLISH MECHANIC, the 
paper on “ Brakes,” read by Mr. Marshall before 
the Society of Arts, “threw no further light upon 
the subject.” 

‘Unfortunately, Mr. Marshall assumed certain 
incorrect statements, and consequently all the 
theories and conclusions at which he ultimately 
arrived were also incorrect, and of no value. 
Without giving any proof, he took it for granted 
that automatic air and automatic vacuum brakes 
are equal in quickness of action; but as I stated 
in course of the discussion this is not the case, and 
having attended nearly all the important brake 
trials during the past nineteen years, I can say [ 
have never yet been able to find a brake as quick 
in action or as efficient as the Westinghouse. 

The average of the slip stops taken at a speed 
of 50 miles an hour in the Lancashire and York- 
shire trials was— 


Westinghouse . .. ... . ... 441 ft, 
Automatic vacuum 722 ft. 
Eames vacuum 754ft. 


The compressed air which actually puts on the 
Westinghouse brake is stored under each vehicle 
within 2ft. or 3ft. of the brake cylinders. 

The atmospheric air which forces up the pistons 
in the vacuum brake has to enter at the valves on 
the engine and in the vans, and travel through the 
brake pipe to the various brake cylinders, and the 
longer the train the greater distance the air has 
to travel, and the longer time it requires. 

In back numbers of the ENGLISH MECHANIC 
numerous accidents are recorded due to the dan- 

erous “ two-minute” leak-off vacuum brake. 
owever, at the Society of Arts its inventor stated 
that it had, “up to a certain point, answered very 
well.” Unfortunately, the meeting was not told 
what the “certain point” was; but probably it 
meant the buffer-stops at Portskewet, Leeds, Brad- 
ford, Manchester, &.; or perhaps the train running 


back at Swadlincote. Surely on those occasions 


the “certain point” must have been reached, It 
will be remembered that Messrs, Bramwell and 
Cowper, in May, 1881, reported to the Midland 
Company that they found that the Clayton brake 
leaks off in two minutes; but they considered “ the 
two minutes are sufficient to admit of the appli- 
cation of scotches to the wheels.” Every railway- 
man knows that the idea of using hand scotches 
(in place of an efficient automatic continuous brake, 
which will remain “on” until purposely released) 
is perfectly absurd; and this was evidently the 
view held by those present at the Society of Arts, 

Instantaneous automatic action and early re- 
tardation are the great points that are required in 
a life-saving appliance such as a continuous brake, 
for in the case of disaster half a second of time 
becomes a question of life and death to those in the 
ain. 
. Olement E. Stretton. 

e Engineer Amalgamated Society 
of Railway Servants. 
806, City-road, London, E.O., March 25th. 


ENGINE DRIVERS’ EYESIGHT. 


7.35 Pay broad and ill-defined, Venus near its] [27016.|—REFBRENCE was made last week, 


‘axis. 19th, very strong, a cone extending upwards 


page 77, to the testing of the eyesight of engine- 


with which to compare battery lighting. 


drivers and firemen. No one could for ane moment 
think of allowing a man to be upon an engine who 
could not distinguish railway signals, or see for 
any necessary distance in front of his train. 

At the present time, numbers of men who 
see signals, and go through a practical test, entirely 
fail to tell the names of certain shades of coloured 
wool. They are said to be “colour blind”; but, 
in fact, they are nothing of the kind. They can 
see the colour, and they can point out that there 
are various shades; but they are ignorant of the 
names, and this ignorance causes them to. be 
suspended from duty, and reduced to some lower 
position at a very great reduction of wages. In- 
stances have occurred, and been brought to the 
notice of the Amalgamated Society of Railway 
Servants, in which the tests have been “ unfairly 
applied,” in order to remove certain men from 
their engines. Naturally this has caused av 
strong feeling amongst the men who suffer, and it 
has formed the subject of meetings and resolutions 
in all parts of the country, requesting that the 
tests shall be made on the line with actual signals 
both by night and by day, and be of a practical 
character. ; 

The absurdity of a theoretical test is clearly 
shown by the fact that some men who fail to pass 
the “dot and wool ‘test,” can see signals at any 
distance required, whereas some who have success- 
fully passed those tests can only imperfectly see 
the railway signals. 


The following resolution has been adopted by 


the Amalgamated Society :— 


“That this society is of opinion that while good 
eyesight is of the highest importance to engineme, 
it believes that the only really useful test shoul 
be of a practical kind, and consist of ability to dis- 
cern at long distances by day and night the signals 
they have to obey.” l 


Clement E. Stretton, , 
Consulting Engineer Amalgamated Society of 
ailway Servants. 
40, Saxe Coburg-street, Leicester. 


ODIO FORCE. 


ene read Odometer's letter 
( 


. 26946, page 35), as soon as I had time to spare, 
J commenced, with very little faith, to make an 
“ odometer ” (silk thread and sealing-wax) and to 
make experiments. To my astonishment, on sus- 
spending it from my finger over a florin, it im- 
mediately began to revolve. I tried this several 
times with different metals, and it always revolved, 


though not always in the same direction. If no 


metal is placed underneath, there is little or no 
motion. Upon my disengaged hand being grasped 
by a person of the same sex, it gradually stops, and 
then oscillates to and from me, If a person of the 
opposite sex touches the disengaged hand, it stops 
aa then revolves in the opposite direction. 
repeated these experiments some eight or ten times, 
and always with the same results. I may mention 
that in each case the hand was steadied by means 
of a pile of books or rules, and the “odometer 
placed in a glass globe to protect it from draughts 
or currents of air. Experimenting with the magnet, 
I obtained results exactly op osite to those given 
by “ Odometer "—that is, held by right forefinger 
over North pole, it revolved as the hands of 4 
watch, and the reverse direction over te 
South pole. Two friends of mine have also tried, 
and both obtained similar results to myself. i 
also tried hanging it up to the gas bracket, and 
placing different metals underneath, but could 
obtain no motion at all, 

Newoastle-on-Tyne. G. Ralph. 


ON PRIMARY BATTERIES, AND ON 
. CHARGING AOOUMULATORS FROM 
THEM. 


[27018.]—PRIMARY batteries have been n 
cussed a great deal lately, and the verdict is ye 
pending. 7 propose to give my views as & prac th 
electrician, and invite discussion thereon, W 7 
view to arrive at some definite conclusion abo 
them. A few words on electric lighting py iota 
chinery will not be out of place, as affor W will, 
therefore, take an installation of 24 lamps of lenz 
run without accumulators, and power sup is 
from an engine giving 2H.P. Where no man 
kept we shall need help once a fortnight for eo 
cleaning. Starting the engine can be done. Ji 
domestic, and occasional help from the ° Take 
Oiling can be also done by the domestic. Ae 
the first cost of such an installation at the em 
tremely high figure of £200, and the cost of ere 
2d. an hour, or Id. per H.P. hour. We will for ea 
allow 2s. 6d. a month for engine cleanings 42 
taking the average run all the year roun 


lamps for three hours a night, we have the cost as 
follows :— | 


Engine power per day . . . .. . . . . 64d. 
Engine cleaning .......... „ Id. 
Depreciation and oil . . ... . . . 4d. 

Total per day 11d. 


Now, to compare this with gas: 24 6-feet burners 
for three hours a day means a consumption of 360 
cubib feet, which at 11d. would be at the rate of 
about. 2s. 8d. per 1,000 onbic feet, 

In a primary battery for lighting we want sim- 
plicity and ease of charging, great lasting power, 
no local action, low resistance and high H. M. F 
and cheapness in first cost and in running. 

It is difficult to obtain a battery with all these 
good points, so I must content myself with de- 
scribing the best form I have had. any practical 
ee of, and see what the cost of electric 
lighting is with it. With a discharge of 6 ampères 
the initial H. M. F. is 1:92 volt, falling at the end 
of 200 hours to 1°4 volts, This is for constant 
running without -intermission. If run ‘for a few 
hours, and then rested and run again, as it. would 
be for lighting purposes, the E. M. F. does not fall: 
to 1'4 volt until from 270 to 300 hours discharge 
of 6 ampères have been obtained. In this case the 
fall, when it does commence, is very rapid. 

55 then, I take the effective life of this battery 
at 220 hours, and the average H. M. F. at 1°6 volts 
for the whole time with a current of 6 ampères, I 
shall not be far wrong. I will assume we run six 
lamps of 160. p., taking one ampere and 40 volts for 
220 hours in all, The number of cells used will be 
26. The cost will be as follows:— 


9 


Zino, 112Ib. at 3d. . . . . . . . .. £1 8 0 
Zino solution, 100gal. at 2d. . .. . .. . . 16 8 
Depolarising ‘solution, 46gal. at 1s. 6d. 3 9 0 
Labour, say C i 0 

Total . . . .. . . 5 18 8 


£6 18s. 8d. for six lamps for 220 hours, or 11d. 
er lamp per hour. This is not an expensive 
battery, the trouble of charging is not great, there 
is but little local action, and, in a word, it is an 
excellent battery ; but the light is far dearer than 
if produced by machinery, There is one thing to 
be pointed out in all batteries of this class, and 
that is that the zinc is only a fraction of the whole 
cost; A more perfect form of battery than this 
st be one in which the waste products would 


havd a marketable value, or were capable of being. 


regenerated. It should also be a single-fluid cell. 
Take the Lalande-Chaperon cell, In this the solu- 
tion (caustic potash) and the depolariser (copper 
oxidb) can be regenerated, whilst the zinc reside 
(zing sulphide) is valuable as a paint. The in- 

mål resistance is very low; but, unfortunately, 
80 isthe H. M. F. It is, however, used for charging 
acoumulators. It has also the drawback of the 
carriage of solution. The spent solution, after 
being changed for fresh, is taken to a central 
station to be regenerated. This system can there- 


fore only be carried out commercially in large S 


towns, where it has to contend with cheap gas. 
Now, as to the much-vexed question of charging 
accumulators froni primary batteries. If it be 
ssible to do this, it offers many advantages over 
ect lighting from primary batteries, Of these, 
self-regulation is the most important, and, next to 
that, considerably reduced labour in charging 
through having fewer cells to attend to. 
The first point to be attended to is the accu- 
mulator itself. A slow charge extending over a 
number of hours is very wasteful, as local action 
N a partially charged cell is very marked indeed. 
Hence, a slow charge of, say, one ampère per hour 
for 18 hone will, if the local action equals a loss 
ampère per hour, only yield a return of 50. 
per cent., whereas if the same charge were put in 
in three hours the loss would only be 14 ampère. 
local action is due in a fully-charged cell to 
the action between the lead plate and the peroxide. 
Ina partly charged cell we have other sources of 
eal action in addition. First, we have action 
een the peroxide and the lower oxides ; second, 
between these and the sulphate. It is, therefore, 
necessary to charge accumulators quickly to do so 
economically. In addition to waste of current, we 
have another source of loss in waste H. M. F., as 
We have to put into such accumulator 2·2 to 2'5 
Volta, of which we only recover two. 

Suppose we have five accumulators of 50-ampère 
dours capacity, capable of running two lamps of 
I. - for 10 hours, which we wish to charge with a 

e battery. Take the H. M. F. to be · 62 volt 
throughout.the discharge. The internal resistance 
(Charging resistance) of the accumulators would be 
about -04 ohm per ry on with the five cells in 
Parallel, about -008 ohm. We wish to send 5 
amperes per hour through each cell, so the battery 
3 be capable of sending 25 ampères through 
we oum tors against a back H. M. F. of 2 volts. 
B. must also do this with tbe lowest possible 

M.F. This would be with four cells coupled in 
rier The internal resistance of this battery 

ould be -012 ohm, or -0024 ohm per cell. That 


larger the crop heated together by direot pressure 


tion, for obvious reasons. 


there is 


such a battery can be made there can be but little | famous tobacco - fields such is the oppres- 


doubt, and we have only now to consider what the 
economy of such a system would be. 

In the first place, the loss due to local action 
ought to be less than 5 per cent., whilst the loss of 
H. M. F. would be exactly 20 per cent., so we have 
the efficiency of the system equal to 75 per cent. 
Now, it is manifest that a battery giving only 62 
volt per cell is unsuited to direct lighting, being 
‘both too dear and too bulky. The sale of waste 
produtti ought to return at least 50 per cent. of the 

st cost, so that this arrangement is undoubtedly 
economical, It is necessary to produce a battery 
with marketable waste products which are not too 
bulky, or to devise some simple apparatus by which 
such waste products can be produced in a market- 
able form, and the solution and depolariser re- 
generated, at home, before this form of batte 
can come into general use in country districts. 
should like to see makers of primary batteries take 
this matter up, and supply us with reliable tests 
and data which would settle the question as to 
whether this can be done at a really reasonable 
rate, Electrician. 


ON TOBAOCOO CULTURE. 


[27019.]—AS a smoker of 50 years’ experience, I 
am very sceptical of any British-grown tobacco 
becoming fit for my pipe. I have also been an ex- 
perimental grower of the “soothing weed,” and 
have no confidence in the quality of leaves grown 
in any climate:with less than six months’ hot sun- 
shine, and yielding a day temperature of not under 
9015 5 A brief summary of associate vegetation 
will best represent the necessary climate and soil 
for the oulture of high-class tobacco, such as will 
command à remunerative sale. Where the orange 
and shaddock thrive in orchards, the melon and 
cucumber in pesanta plots, the tomato and eg 

lant in open fields, the gardenia and Persian lilac 
in hedgerows, the gorgeous ipomæas in waste 
places, lakes and rivers choked with a wilderness of 
aquatic flora, shrubby sugar-cane everywhere, 
nightshades in neglected nooks, there is the natural 
home of “ nicotiana.” Still, to obtain the best class 
of marketable leaves we must add nitrates and 
potash to the soil. An old village, deserted by its 
dwellers through sickness, poverty, superstition, 
want of wells, and other causes, is scrambled for 
by the agricultural experts, who having been cog- 
nisant of the fact that A1 tobacco is to begrown 
on such ground, the huts and inclosures are levelled 
to the plain, the rubbish broken up by labourers, 
and as soon as 5 planted with strong 
seedlings. I think I have tasted the weed of nearly 
every part of the world, and subjoin a table of 
locality and quality. 


Hot REGIONS AND 


ISLANDS. QUALITY. 
Parts of Turkey. Very fine. 
Egypt and Syria Excellent. 
Hungary (summer growth) Mild, but fragrant. 
Souther talßj ee Very good. 
pain. . . . . . e Very good. 
Persia e aae? Oelebrated. 
India (coast lands and 
lains) . .. . . Very strong. 
Bourbon, Mauritius, and 
Seychelles. Very fragrant. 
Parts of South Africa ...... Coarse and strong. 
Southern States of America The best in market. 
West India Islands. ......... Strong and good. 
Malay Archipelago ......... jj 
Philippine Islands............ Celebrated. 
Parts of China .... Very weak. . 
Java, Sumatra, and Borneo Strong and good. 
Coast lands . 5 5 
South America ......... are 5 1 
TEMPERATE REGIONS. QUALITY. 
rande e Poor and weak. 
Germany . . . .... ... . . Second-rate, 
Mountains of India Bad quality. 
Kashmir e Very inferior. 
Afghanistan. eor ianiis ... Weak, but fragrant. 


One of the uncertainties attending the tobacco 
harvest is this: Seed may have been obtained 
direot from the best sources, yet the plant may 
prove inferior, sometimes worthless; this may be 
attributed to an unsuitable soil or adverse climate. 
Curing, too, has its difficulties. I found thatthe 


the better the N of the product—like wine, 
it acquires body by quantity. I took note in a 
foreign factory of dootoring inferior leaves 


giving them colour, strength, and flavour by liquid 
ublish this manipula- | 


preparations, I will not 
here is a petty State 
in Central India, called Bhilse, long famous for 
its very strong and odoriferous production: the 
chief of that place destroys all the. surplus 
annually, that he may be its sole smoker! I 
got a pound of the leaf through his British 
medical attendant, found it A 1, and have had 
seed sent to me, but.was disappointed ; doubt- 
ess, 


g | it (without 


ma 
and it is noted that the mainsprings of watches 
which come within the line of cyclones, or other 
‘electric storms, are nearly always broken.” 


in tropical seas, the compass 


thus 0 ships near shore 


at the oscillation of the 


operator's hands 8 c 
on amall articles. An oval hand furnace of pumice, 
stone, full of broken charcoal, is a useful addition, 


the genuine was withheld. The solar heat 
stunning, indeed, at most of the 


sive state of the atmosphere during the nights 
that heat apoplexy is not uncommon, which seems 
to be an easy death, as the victims ake found appa- 
rently asleep in their beds. Thus, the upao 
is constantly high where the plant attains its 
growth and aroma. As I said before, I do nøt 
expect a 5 return on the tobacco industry 
about to be tried in the United Kingdom. Possibly. 
the South of Ireland may do the best part, but 
am spoiled for nominal smoking mixture; yet thé 
home-grown penny cigar ‘may prove an attraction 
to the imitative schoolboy of the period | I made 
some good cavendish cake and “negro head in 
India, and smoked it, too, for some time, havin 


learned the process from some English sailor. 
also made a rough kind of “bird's-eye”; bub I 


never attempted a cigar, which requires really 
fragrant leaf. Some years ago, the Indian-grown 
specimens exbibited in England were pronounced 
the best product and worst cured of all samples 
sent from British possessions ; but I am told there 
has been a marked improvement and rise in value 
since skilled superintendence was SAPETI | 
os: 


EVOLUTION. 0 


VVV d evolution and the origin 
of things, it seems to me desirable that every man 
of science should remember he is a man as well as 
a scientist, and should ever remember that matter 
must have come from nothing or something, that 
it must be dead or living, a cause or effect, a realit 
or an appearance, We are not placed, as F. G. S. 
(26990) says, between the idea of a creator or 
eternal matter. Creation, other than transference 
or emanation, is unthinkable. We cannot even 
imagine any power taking a pure void and turning 
Muon) into a thing ; we may say we 
do, but I deny it. Then pure matter, as we know 
it scientifically, does not acoount for itself. We 
have to add powers, &o., to it, we cannot see or 
prove by ordinary Scientific methods. Matter 
appears scientifically to be reducible to equal 
atoms; but as they act together, something must 
connect them we do not see. They are clearly 
produced from something and by some power equal 
to their production. This power can only be in- 
ferred, not seen; but it must interlock into the 
atoms as it moves them, and no one believing in 
divinity will say they could exist for a moment 
alone. They are produced, not created, unless we 
use the word created meaning simply made 
manifest; but being so connected with the pro- 
eure power, their capacity for legal evolution 
must be considerable, and may be far greater than 
we at present know. That from which they come 
is most mighty, and we only know of them by 
mental impressions, and for ought we know they 
may be merely mental or spiritual power made 
visible to us. We do not know the extent of our 
capacity to judge them, or what they are in thém- 
selves, so must not call them names, or limit their 
power to what we know of them at present—or 
rather, a8 many unwisely do, limit their power to 
what was known scientifically of them three or 
four thousand years ago. I accept evolution, and 
take it to be the means adopted by the Divine 


power to gain certain ends at present imperfectly 


nown by us, and that the eternity of the power 


now shown in matter is not separable from the 


eternity of power shown in the Divine. 
Memnon. 


MEMORANDUM ON WATCHES. - 
[27021.J—I LATELY received a very curious 


printed Memo. on Watches” from a good work- 


man in a small northern town. Here is one of many 
remarkable observations :—“ It is well known that 
etism will cause the breaking of mainsprings, 


Years 
ago I learned that during those terrible hurricane 
needle whirls about 
manner, losing its polarity, 
a linding white 
fog obscuring all observation. I have watched an 
aneroid during these storms, and have been amazed 
ointer a few seconds 
previous to each violent blast. Is that memor- 
andum in general circulation ? EOS. 


in an extraordi 


COSTA'S PATENT BLOWPIPE. | 


[27022,]—TH18 is the best form of spixit-gas 
blowpipe I have yet seen. J bought ‘my No. 1, or 
smallest size, for 38.; it is very simple in con, 


‘struction, gives a powerful jet of flame, and is, 


moreover, self-supported, thereby leaving both the 
: oie ie melts hard silver solder 


and can be exposed to the stream of fire on a wire 
stand. No. 8 is the largest, and costs,6s., the in: 
vention of a Frenchman. _ Hos, , 
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general directions met wi 


nervous system of man. 
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r MEDICAL "ELEOTRIOI CY. 


a I am of opinion that a more exact 
and detailed discussion upon our present knowledge 
of, medical electricity is very much needed, I beg 
to suggest one or two points which have been im- 
ressed On my mind during practical use of the 
ifferent forms of electric current for therapeutic 
purposes. There seems grent vagueness in the 
th as to details, both of 

construction of apparatus and choice of current 
for various disorders. As we are yet only on the 
threshold of the vast store of utility of electricity 
we should not be surprised at such vagueness ; but 
I think that it is a serious matter when patients, 
and even medical men, apply the wrong current in 
the wrong way, and handle ignorantly a force 
which has such tremendous affinities with the 
everorn HO GA 
With regard to apparatus, there is no difficulty 


in the case of induced-ourrent machines; but the | 


induced current, and even the interrapted primary 
current, are of far less utility (so far as present 
pae goes) than the continuous voltaic current, 

have seen many medical batteries which contain 
arrangements of cells of far too large surface, 
giving increased intensity of current by diminish- 
ing the internal resistance without supplying also 
increased tension, Such batteries of small numbers 
of large cells I have found to be of little practical 
use, and to give a painful current, tending to pro- 
duce erosion and sores under the poles on the skin. 
The resistanco. of the human body being very 


great (from 1,000 to 3, 000 on) it is necessary to 


use batteries of high tension, having a resistance 
in preportion to that of the external circuit, and 
such a battery is to be made of a large number of 
small cells, 

' Practically such batteries do good, and the 
others do not. I believe that the corrugated carbon 
cells, containing a zinc rod, and excited with sal- 
ammoniac, measuring 4in. by lin. or so square, are 
amongat the best to be found, and 40 of these cells 


will give a penetrating current which is far more 


active ale eho and far less, painful, than 
the current from half the number of cells of larger 
surface. From 16 to 20 cells is the number most 
generally usefal; but 40 are sometimes required. 

., Painful currents are, I believe, never needed, 
and I would draw attention to the fact that the 


seat of the pain is in the superficial nerves of the 


akin almost entirely, and that it may be avoided 
when a. large current is applied, by thorough 
soaking of the skin with a saline or acid solu- 
tion, and by using very large electrodes well- 
moistened and pressed firmly on the skin. 
The electrodes I believe to be best are 
sheets of lead as large as the hand, oval in shape, 
covered. with “spongio-pilin,” or wash-leather, 
and having indiarubber finger-stalls fixed behind, 
to enable the operator to hold them curved in his 
hand, and to grasp or press the patient firmly. 
The method so commonly used of measuring the 
„dose of current by the number of cells in circuit 
is very fallible, for not only do. cells get weaker 
but the resistances of different patients differ, an 
various disorders modify the normal resistances. 
A. galvanometer, graduated by standard cells, when 
freshly charged and used in all subsequent opera- 
tions, will give the necessary indication of how far 
the cells have fallen off, and of other differences in 
current actually passing through the body. 

A small point in battery-construction is im- 
portant in a battery of many cells; the full 
strength being seldom used, the first half of the 
cells run down whilst the latter ones are idle; and 
therefore use a switch to bring into circuit either 
half of the cells at will. 

The relative position of the electrodes on the 
body is important, for, besides the fact that a cur- 
rent flowing in one direction acts differently 
to one flowing in the contrary direction, there 
is a very striking increase in the current, if 
the position of the poles be reversed after a 
current has been for a time passing. This 
well-known fact needs more complete investiga- 
tion—perhaps some of our “electrical” readers 
will take it up. It seems to be the result of a 
polarisation the nerves or tissues, since the 
augmented current is apparently the result of an 
addition to the original; and yet I do not think 
that the existence of such a secondary or storage 
current can be demonstrated on a galvanometer by 
the “polarised” patient and electrodes. Here 
am very likely at fault; but I am sure that the 
overcoming of resistance in the body, as the result 
of the soaking of the skin and the passage of the 
first current, does not account for the increased 
current or reversal, because the increase is, as 
shown by the galvanometer, temporary, the needle 
soon returning to the original point, . 

The fact that the ourrent, whether primary 
voltaic or the induced current from a coil, must be 
0 ee so as to traverse the diseased structure is 
obvious, but very often is neglected. Ihave heard 
again and again of persons who have held the 
metal handles of a coil or of a magneto-electric 
machine in their hands, and have submitted to 
wholly useless tortures, with the hope of soothing 
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neuralgia in tho head or elsewhere, or of reviving ; neuralgia, and may, therefore, prove of benefit in 


paralysed limbs ! 

I have seen the good effect of a mild continuous 
voltaic current upon a neuralgic nerve entirely and 
instantly converted into cruel aggravation of 
suffering, through the electrodes having been re- 
moved from the body before the cells were switched. 
off; the least shock, even a single interruption, in 
the continuous current applied to a genuine case of 


peuralgia, may destroy the perfect rest and freedom 


from pain conferred by the carefully-applied con- 
tinuous current. 

The secondary or induced current is an excitant 
and stimulant both to motor and sensory nerves, 
but has little or no catalytical effect, whilst the 
primary and continuous voltaic current is a sedative 
to motor and sensory nerves, and influences the 
nutrition of tissues through which it passes, per- 
haps on account of its catalytical action. I believe 
that it is a great error to look upon the amount of 
movement and spasm produced in a muscle by the 
induced or other Interrupted current, as a proof of 
the benefit of the current. Ifa muscle is found to 
respond to the stimulus of a current, it is not in 
danger of degeneration, and the current applied to 
it will not influence the diseased part of the spinal 
cord or brain. z l 

On the other hand, I venture to believe that 
if muscles are wasting or losing their power of 
acting. under electrical stimulus, the application 
of any strength of stimulant current to the muscles 
themselves will not prevent their wasting, nor in- 
fluence for good the diseased spine or brain; but a 
continuous voltaic current applied through the 
brain or spinal .cord may so modify the disease as 
to restore the lost functions. 

Blectricity markedly influences the functions of 
secretion in different Organs, allays spasm and 


. 


numerous spasmodic diseases, and may influence 
digestion, the elimination of poisons from the sys- 
tem, restore sensation to anesthetic parts, and, in 
days to come, be raised to the highest place amongst 
our therapeutic armoury. Let us not delay, in any 
oase, finding out all we can on this most valuable 


subject. — 
Upper Clapton. Gerard Smith, M. R. O. S. 


o 


OCCULTATION OF ALDEBARAN— 
l l MARIUS. . 


[27024.]— THE occultation of Aldebaran was 
seen here, about 51° 25 North, by F. Blatch, Esq, 
Reading Micro. Soc., with a. marine binooular 
The star disappeared near the terminator, to re- 
appear at a much greater distance from it on We 
bright side. ee N 

uring the late splendid weather, in a Bin. 
Wray, Saturn showed a bright zone on the inner 
part of ring A. The outer portion of B was scaly 
. brilliant. The shadow on rings m pe 
appeared broader on outer edge of A van 
inner part of B. There also seemed to be a pori A 
of a northern dark zone above the orape ring. +, 
is not shown in diagram given on the 11th. Isi 
mistake or an omission ? SO cai 

As Mr, Elger has called attention to Marius ‘id 
the L. A. S. Journal, perhaps a sketch of it woud, 
not be unacceptable to your readers. ssi 

Since making sketch, a depression was all in 
under east wall, where shown, a peak on W N. W. 
position marked A, and à crater cone on 4 
port ion of floor. The dark spot on S.E. one 
is the third object to which Mr, Elger allude vis 

Theale. d. T. Dave. 
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MOON’S HOUR SCALE 


GENERAL SCALE 20 ro lien 


OCCULTATIONS AND EOCLIPSES. 


| 27025.|—OUR mutual friend, Mr. W. G. Franks, 
| of Leicester, has scarcely given the study of occulta- 
tions and eclipses the time it deserves, or he would 
| not have questioned the late occultation at Green- 
| wich. In order that he may see that the compilers 
| the Nautical Almanae are correct in their 
figures, and also to show how the occultation in 
question may be easily worked out without mathe- 
\ matics, and approximately with very little labour, 
| send you the following :— 
| Required the circumstances of the occultation 
pi of Aldebaran at Greenwich on March 2, 1887: 


2 Ist. Find the star's hour-angle:— 
h. min. sec. 


. id. time, G. M. noon .. 22 39 51—N.A.p. 39. 
. C. M. T. of conj. in R.A. 5 46 35 „ 409. 
5 Aoceleration . . 57 „„ 480. 
28 27 23 
Dieduot ...... e 90° 6 
R. A. of Green. Meridian 4 27 28 
„ R. A. of star 2 0% 2 %% 4 29 26 97 409. 
Star 's hour-angle Hast... 2 3 
p; 2nd. Find geocentric latitade :— 
. 0 L i 
. Geographical lat. = 51 28 38 „ 487, 
7 Reduced Raper 's Table, 
2 No. 52 = 11 12 
Í 
y Geooentric lat. = 51 17 26 
A NOoTE.—If great accuracy is not required, the 


Geographical latitude may be used in the place of 
: the geocentric, 
d ard. Take out the following elements from the 
i aer. Almanac to the nearest tenth of a minute 
0:— 


A} y 0 ’ 


„  Btar’sdeclination . ... 16 16°7 N.—see p. 409. 
: 0 OF deo . 16˙8 N. „ 409. 
4 Moon's hor. par 56-1 „ 40. 
„ Semi-diam 15˙3 » 40 
» FH. M. in R. A. . . 326 „ 42 


4 

i ) II. M. ID Le. 5˙4 N. 77 42. 
j. . AoTE—The Rev. Jas. Pearson, M.A., says: 
] he moon’s horary motion in R.A. is taken from 


7 the variations for 10 minutes as given in the N. A. 


gh 


by calling the seconds of time minutes of aro, and 7 


increasing these quantities half as much again. 
The moon’s horary motion in deo. is taken from 
the corresponding quantities in the same page by 
regarding the seconds of arc as minutes of arc and 
dividing by ten.” 

4th. Construct a diagram similar to the one here 
piven, making it on as large a scale as convenient. 

o do this proceed as follows :-— 


Take the moon’s hor. par. in the compasses, and 
from O as a centre describe the circle QF MP, 
draw the earth’s equator MOQ and the axis 
POF’ perpendicular to it. From the earth’s 
centre § set off the star's deo. QO A, and 
from the same centre the Greenwich geosentric 
Lat. QOL. At right angles to OA set off the 
line O F, which will be the plane of the projection. 
Take any point E in O A, and at right angles from 
it set off the difference of Dec. EF; then from F 
as a centre with moon’s semi-diam., describe the 
moon’s circumference; draw the parallel of lat. 
IL through F and L and I, draw lines parallel to 
A O, cutting the fundamental plane FO in the 
points Y and I’ and X. This completes the seo- 
tional projection of moon upon the fundamental 
plane. If, now, one limb of the compasses be 
placed at O, we may mark off upon O M the position 
of the moon’s centre, the extreme limit of the semi- 
minor axis, and the centre of ellipse the line GG 

erpendicular to O M, representing its major axis. 

e are now supposed, as before, to be situated at 
the star from which we see the moon eerie 
upon the earth, and the elliptical path of the 
Greenwich Observatory. From Y, the place of 
the moon’s eentre at conjunction in R. A., lay out 
the base and perpendicular of the right-angled 
triangle, making these respectively equal to the 
moons H.M. in R.A. and in Dec. Then the 
hypothenuse will represent the hourly motion of 
the moon in its orbit from west to east, the ob- 


servers at Greenwich moving in the same direction. 


in the path of the ellipse. Construct the very 


small portion of ellipse required as follows: 


Measure its semi-axis major, and multiply it by 


the factors °131 and °259; set off the products on 
either side of the centre of the ellipse which is 


represented by the hour XII. on diagram. This 
gives the abscisse corresponding to the hours XI, 


80 and XI., XII. 80 and XIII. To find the cor- 
responding ordinates measure the semi-minor axis 


to see t 
Ehrenbergii when the valve is mounted with the 


| 
101 


XL’, and multiply it by the factors 99 and 97. 
Take these products, and laying them off at right 
angles to the major axis, draw the portion of the 
ellipse required. Lastly, divide the moon's orbit 
into hours and minutes, making the star's hour 
angle fall upon the meridian O M'at Y; then, with 
the moon’s semi-diam. in the compasses, place one 
leg upon the moon's path and the other upon the 
ellipse, and the two places where the hours and 
minutes in each correspond will ind ioate the times 
of beginning and ending. From an inspection of 
the figure it will be seen that the times are 
ig priest about 12h. 2m. 8s.,and 12h. 20m. To 
find the Greenwich Mean Time to correspond, we 
proceed thus :— 


h. m. 8 
Beginning. . 12 2 3 
Hour angle 12 2 3 
Inter! 00 0 
G. M. T. of conjiji 5 46 35 
Beginning G. M. TTlLl .. 5 46 35 

h. m. 8 
Ealing 12 20 0 
Hour Angle . 12 2 3 
Interval after conj. ......... 17 57 
G. M. T. of oonßij . 5 46 35 
Ending G. M. T. . .... 6 4 82 


Duration, 17m. 57s., which is very close to Nautical 
Almanac prediction (see page 440). 

If this simple method commends itself to your 
readers, I shall be pleased to supplement the above 
with a table of factors, from which the whole of 
the ellipse may be laid down if required. I have 
not indicated the angles on moon's limb, as it 
crowds unduly the diagram. 

Tow Law, March 14th. H. P. Slade. 


— — 


STRUOTURE OF ARAOCHNOIDISOUS E. 


27026.J—I HAVE no doubt that “ T. F. S.” is 
right in his supposition that he has found a mem- 
brane on one of the frustules of the above diatom. 
In Vol. II., new series, of the Journal of the 
R. M. S., I pointed out that [had found gelatinous 
casts of diatoms, and believed that the movements 
of the diatomaceæ were carried out by undulations 
of the membrane. I have found them in many 
cases both free and attached in several forms of 
Navicula, and separate in one case of Surirella. On 
one of my slides I have a cast—of which I send a 


hoto. to the Editor—which I should like to attri- 

ute to Arachnoidiscus; but, unfortunately, it is 
separate, and no frustule of the above diatom on 
the slide. It may, therefore, not be a diatom-cast 
at all. Are the different markings spoken of by 
“T, F. S.” simply the opposite sides of the same 
frustule, or do they depend on separate plates into 
which most discoid diatoms can be split some into 
two plates, some into three plates, and I think I 


know one that will split into four, all having 


different markings. R. 0. H. 


[aor ae reason why T. F. F.“ is unable 
e finer markings on Arachnoidiscus 


“ Gothic window” side upwards, is simply due to 


the high N.A. of his objective, which has therefore 
no penetration to speak of, also to these fine mark- 
ings being level with the outer surface of the outer 
layer of silica of which the valve is composed, 
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The consequence is (assuming for a moment there 
Is no inner layer or gum whatever between the 
observer and the object) that when the inner sur- 
face of the outer layer is in proper focus, the ulti- 
mate and finer markings are beyond and out of 


focus; but as one foousses downwards towards the 


outer and ultimate film, the edges of the “angular 
perforations” begin to get :obscured and blurred 
with a surrounding coma which, by the time the 
ultimate film is reached, is sufficiently great to 
destroy all proper definition. To examine the 
finer markings in this diatom, the valve requires 
to be mounted with the outer surface uppermost. 

1 Me ian to an inner film, as described by 
“T. F. S., is that, comparatively speaking, it is of 
a very large area, my experience being, The 
finer the film, the smaller the area.” A large film 
would be excessively fragile, and would require 
strengthening by means of ribs, brackets, or other 
supports, which would at once make its presence 
apparent. I look upon the whole of the“ Gothic 
window arrangement with the various 1 
ribs as being merely supports for the large an 
outer layer of silex. 

With respect to T. F. S. 's diatom where a 
small piece is chipped out of the edge, I presume 
that the fracture on the inner side does not pene- 
trate within the “ Gothic window.” 

I will take an early opportunity of correspond- 
ing with“ T. F. S. direct with a view of making 
an appointment. I do not live in London, but 
some little distance in the country. 

z H. Morland. 


THE OATASTROPHE OF FIFTY 
CENTURIES AGO. 


[27028.]—OuR friend “E. L. G.” (No. 26953, 
pege 55) is sublime in his courage. Alone he 
aces the astronomical world with his theory of a 
comet-sea ; alone he charges “all English geologic 
theory, at least since Lyell, with postulating a 
universe that nature shouts to us yearly, or oftener, 
is a non-existent figment”; and, again, “the 
blundering absurdity that this catastrophe must 
be geological runs through and poisons every word 
now thereon, from preacher Kinns up to the Duke 
of Argyll ” ; and, again, Mr. Howorth says that 
nobody to-day will believe in a general deluge, 
which is nearly equivalent to saying that none but 
fools are alive to-day.” Like the oircle-squarers 
and flat-earth men, he faces alone the science of his 
day ; like Hamlet, he is “born to set it right.” But 
alas | to me, one of the aforesaid fools, he seems 
like Don Quixote tilting against the windmills, or 
like Canute bidding the ocean stay. For the facts 
are all against him. “E. L. G.“ will admit that in 
ane | e whole geological world to give up its 
cherished convictions arrived at by men who have 
given years of study to this particular science, he 


must show that he has an accurate knowledge of 


the facts, and that the facts support his inferences. 
I join issue with him on both points—sometimes 
his facts are wrong, at other times his inferences. 
First as to facts: I do not intend to follow him 
through all his arguments, but will confine myself 
to those cases which I know best. Take the case 
of the structure of Auvergne. E. L. G.“ says 
this country gives monumental proof of the sudden- 
ness of the catastrophe. The real fact is that 
Auvergne is always quoted as an incontrovertible 

roof of the impossibility of a general deluge. I 

ow the district well, and I assert that no sane 
paron could study the phenomena there, and 

elieve in any such a catastrophe as “E. L. G” 
requires us to believe in. For, scattered over the 
granite plateau of Auvergne there are a very large 
number of baby volcanoes, hills varying from 20ft. 
high to 600ft. and more, each surrounding the 
orater of an extinct volcano. Many of these hills 
are composed of loose cinders varying from lin. to 
3 or 4in. in diameter, not compacted together by 
sand or ashes, but lying quite loose ; you can pick 
them up b "handfuls, any of these craters are 
tiny little things, 20 or 30ft. wide, with their little 
heap of cinders round them. | 

It is absolutely certain that any sea or current 
would have washed them clean away into the 
valleys below the plateau; but there they stand, 
many of them nearly perfect, some with one side 
removed. 

But further, the granite plateau round the Puy 
de Dome is covered now with loose cinders, some 
lying where they fell after being projected into 

e air, others, no doubt, washed: daw by rain 
from the cinder hills, All these would have been 
washed away off the plateau by any sea. 

Again, “ E. L. G.” says the valleys are a proof 
of the suddenness of the catastrophe, and that this 
occurred fifty centuries ago; but, unfortunately 
for his facts, the valleys existed before the vol- 
aanoes: ceased working in a good many cases, for 
the lava-flows ran down the valleys. 


Again, take his illustration of the clay and lead 


put under a waterfall: to represent the country 
really, you must put little heaps of loose sand all 
over the clay, and after the shower-bath you must 
find all your little heaps of sand unharmed! The 
thing is impossible. 


Next take the assertion that all our river valleys 
and their gravels and drifts are the work of a 
single day. Putting aside the physical impossi- 
bility of the thing, I unhesitatingly assert that 
there is not a river valley in England which does 
not contradict “E. L. G.’s” hypothesis. He 
demands one grand sheet of gravel spread over the 
valleys and the hills on their sides and over the 
vast plains of the Nile, Ganges, and Mississippi. 
The facts are that the gravels of the sides of the 
valleys and of the plateaux are of many different 
ages, some containing Arctic shells, others Southern 
shells, others remains of man; these are separated 
by stratified beds of sand, and are traceable in 
unbroken succession over hundreds of square 
miles. They are not overlaid by any sheet of more 
recent gravel. The true river gravels are generally 
confined to a small patch on each side of the 
stream, and show no evidence whatever of a large 
flow ; otherwise their materials would be similar to 
those spread over the slopes, which is not the case. 

As regards the statement that a bed of peculiar 
gravel is found at about 5,000 times the depth of 
the annual increase of the plains by floods, 
before I can believe it I must have facts 
and figures. I do not say that it is not 
s0, but in a case of such importance (to“ E. L. G.“) 
we need references to the paper where these facts 
are proved, or the facts themselves, What is the 
depth of the gravel bed in the Ganges plain, and 
what is the rate of addition? Who proved it ? 

Next, as to inferences from facts: “ E. L. G.“ 
quotes Prof. Boyd Dawkins to show that the 


Mediterranean rivers once ran into a lake or lakes 


3,000 ft. below the present sea level. Granted the 
fact; I ask “ H. L. G.” to explain the formation of 
the delta of the Nile. A river forms a delta only 
when its waters are checked by the sea; there the 
mud settles, and the river begins to divide. 
According to “ E. L. G.,” 5,000 years ago the Nile 
flowed into a lake 3,000ft. below its present level. 
It must have been a rapid river; in any case, it 
could not begin making a delta till the Medi- 
terranean sea reached the level of the present 
delta. But the town of Zoan, built far down the 
delta, existed 4,000 years ago, so E. L. G.“ is left 
with, say, 1,500 years for the filling of the Medi- 
terranean and the formation of this immense 
delta. Again, the thing is impossible. 

I will add only one more point. E. L. G.“ 
again refers to Darwin in support of his view that 
a catastrophe is required to account for the de- 
struction of the animals of Patagonia. On page 
284 he quoted the passage at length ; but he left out 
three lines in the middle of the passage, in which 
Darwin distinctly states that all the geological 
evidence points to the fact that the changes in the 
shape of the country were slow and gradual. If 
Darwin's evidence is good as regards the animals, 
why not as regards the geology? I believe that 
every one of “E, L. G.'s” statements, if examined 
carefully, would prove as mistaken as those to 
which I have alluded. F. G. S. 


1 the querist mentioned by 
“E. L. G.“ in the above letter, I should like to 
state that my query to F. R. A. S.“ (as to where 
I could find any trustworthy information as to 
images of Krishna crucified being found in India) 
Was really asked as a protest against the loose 
statements used so frequently in support of argu- 
ments. As to the reply of F. R. A. S. to read 
Higgins's “ Anacalypsis,” I had read the book 
three or four times over before receiving 
F. R. A. S. s advice, and knew very well that. 
Higgins never mentioned that any trustworthy 
evidence could be found of such images. I believe 
in Thibet modern orucifixes of Indra can be 
obtained. I do not agree with E. L. G. s esti- 
mate of the “ Anacalypsis,” which I consider 


wonderful, and valuable both in research and | 


for reference. R. O. H. 


WIMSHURST MACHINE WITH 
DOUBLE SECTORS, 


[27080.J—KNOWING that so many readers of 
the ENGLISH MECHANIO, in common with myself, 
take a keen interest in the Wimshurst electric 
machine, I venture to submit a brief description 
of a machine of thi type which I have lately con- 
structed with double sectors—that is to say, with. 
sectors on both sides of each plate. The machine 


is the outcome of an attempt to utilise the inner 


surfaces of the plates. 

A pair of 16in. discs have 14 sectors of the usual 
size and shape affixed, as just stated, to both sides 
of each plate, thus making 56 sectors in all. The 
‘sectors on each disc are then connected in pairs by 
means of a strip of tinfoil carried over the edge of 
the diso, thus joining each sector on one side of the 
plans to its companion sector on the other side. 


he sectors on the inner surfaces are not, how- f- 


ever, placed exactly opposite to those on the 
outer surfaces, but midway: hence the con- 
necting strip passes round the edge of the 
lass obliquely. This will be best seen in the annexed. 
etch. It will be obvioua that with sectors so 


U 


arranged no alteration whatever is required in the 
neutralising brushes. Every time a brush touches 
one of the outside sectors, it neutralises also the 
inner sector with which it is in metallio conneo- 
tion by means of the tinfoil strips. The collecting 
combs, &c., are as ordinarily arranged. If, at this 
stage of construction, the plates are mounted and 
rotated, they prove freely self-exciting, the revolu- 
tion being accompanied by a volley of sharp snaps 
due to electricity leaping, as bright sparks, from 
the interior sectors of one plate to the interior 
sectors of the other. As might be expected, no 
sparks pass between the terminals, 

To insulate the plates from each other I have 
tried several expedients. First, a pair of ‘discs, 
18in. in diameter, cut from a sheet of the thinnest 
vuloanite manufactured by the Indiarubber Com- 
pany, were affixed by means of a small quantity 
of shellac varnish (very little, on account of the 
difficulty of getting it todry when inclosed between 
vulcanite and glass), one to the back of each plate, 


so as to rotate with the plates. The machine now 
worked fairly well, but the vulcanite not being 
much thicker than ordinary writing-paper, the in- 
sulation was not sufficiently good to give the best 
results. I therefore removed the vulcanite discs 
and substituted an intermediate fixed plate of 
varnished glass, also 18in. in diameter. This 
arrangement acted very well indeed, and was not, 
according to my observation, aocom panied by any 
intermittent action, as found by Mr. Gray in his 
experiments with the ordinary machine (“ H. M., 
p. 62, Vol. XLIII.) The fixed plate is, however, 
objectionable on account of the difficulty of jes 
viding adequate support for it without unduly 
complicating the machine; therefore I prefer to 
furnish it with a solid centre, and attach it 
by means of screws to the back of one of the 
working plates, so as to revolve with the latter. 
This method appears the best, as it is not only 
simple, but less space is required. The machine, 
with the plates thus arranged, does not, of course, 
afford greater length of spark than an ord 
machine of the same size; but the quantity of 
electricity appears to be considerably larger, 
judging by the number of turns necessary to amo 
eyden jars. Theoretically, it ought to 
nearly as much as a four-plate multiple machine of 
usual design; but I am not at present able to 
make the comparison. It is perfectly self-exoiting: 
—in fact, it excites and gives short sparks between 
the terminals when one plate only is si o 


A WIND-GAUGE. 


[27031.]—As the subject of wind power has in- 
terested the readers of the ENG. MRC. lately, an 


effective and easily-made wind-gauge may interest. 


them also. 
| I-send a sketch of one I contrived’ a few days 


APRIL 1, 1887. 


A LARGE CHAMBER ORGAN. 


[27084. ]—HAVING just completed a most elabo- 
rate organ for a private gentleman, we inclose a 
few particulars which will be at once interestin 
and instructive to your musical patrons. Sever 
of the appliances in this immense instrament are 
entirely novel; and it is almost a unique ciroum- 
stance for a Chamber Organ to be built to such 
dimensions, We may 7 that the organ is not 
overpowering in the hall it stands in, and that 
eminent critios pronounce it a great success. 


ago, and I find it answer very well, telling the 
pressure from 20z. to 4lb, to the square foot of 
surface. | 
It consists of a light deal frame on a strong 
stand, supporting on a centre two bent wires, carry- 
ing at one end a 3in, square of thin wood, and on 
the other a thin bar of wood, to the centre of 
which is attached a fine string tied to a spring 
letter balance scaled to 4 of an ouncé and up to 
4oz. As the square of 3in. is the 16th of a foot, 
each ounce on the spring is equal to 1lb. pressure 
on the square foot. The letter balance slides in the 
V-frame at the back so as always to keep the 
equarę parallel to the face of the frame, whether 
the wind is strong or light, and the balance must 
be slid in or out tintil the face of the square is so 
laced before registering the force of the sound. 


DESCRIPTION OF THE NEW ORCHESTRAL 
CONCERT-ROOM ORGAN, BY NORMAN BROS., 
FOR OAK LODGE, THORPE, NORWICH. 


PEDAL ORGAN. C C O to F. 80 NOTES. 


y attention to this it will register very truly u : 
to Alb., which is the extent of Aa RA I yt 1 Open diapason ......... 16ft. metal 30 
a front view, also a side view, and a bird's-eye 2 Violone 9—92*·2ẽ 16 55 a 30 
view, as also one of the bent wires and the 3in. 3 hehe —ͤ— ..̃ . ᷣ( b( 4 5 hirer 30 
8 naes, and I think they require no further ex- 5 . e 16 met 30 
e 1 
* . — Philip Vallance. 6 Bassoon . . 8 $ 30 
AQUEOUS VAPOUR—BURNT AIR. . 180 pipes 
[27082.]-—“A. P. S., p. 84, asserts that aqueous 5 
vapour and steam are yes distinct forms of water OHOTR OnGan... 00 10 d. 15 NOTES: 
_ I consider this a misleading statement. There is no | 7 Salicional ...... ——r— . 8ft. metal 61 
real difference between a vapour and a gas, a vapour 8 D alciana . .. ...... .. 8 „ 61 
merely being a gas capable of easy condensation. 9 Viol d Amour. . . . 8 5 61 
One would suppose, from A. P. S.'s letter, that 10 Lieblich gedact......... 8 5 61 
aqueous vapour and steam could exist at the same | 11 Flute d' Amour . ...... 4 5 61 
time. A certain amount of chloride of lead is 12 Dulcet...... ——.—1ů— 4 ” 61 
soluble in hot water, but a less amount in cold | 18 Flautina harmonique. 2 1 61 
water, consequently, as the water cools, some of 14 Clarionet...... cccveesccece 8. y 61 
the salt is precipitated. Does A. P. S. con- | rr 
alder ‘that ae ot solution two distinct forms of 488 notes 
o salt exis i 
I should certainly like to see some explanation of GREAT ORGAN. O C to C. 61 NOTES. 
the fact (if it is one) that heated iron will act upon | 16 Double diapason ...... 16ft. metal 61 
alarge amount of water-gas (steam); but not upon | 16 Open diapason . . . . 8 5 61 
a small amount (aqueougvapour). Would not iron | 17 Gamba. . .. 6 6 8 15 61 
rust, if kept at a constant low temperature in a 18 Wald flute ........ . .. . 8 wood 61 
saturated atmosphere ? Kensingtonian. 19 Stopped aisparon Sau s metal 5 
pod — 20 Principal... 1 
FILES AND FILING IN DIA. 22 Flute cctaviante . 5 ranks 180 
i arp mixture ra l 
Si age ea CAN remember the primitive days 23 rain eb manosa De ay? Oe Od 
when the Hastern blacksmith manufactured his own |. 5 
files and rasps, tools remarkable for their clumsi- 1,086 pipes 


SWELL ORGAN, CC To C. 61 NOTES. 


94 Lieblich bourdon 16ft. wood & metal 61 
25 Violin diapason... metal 61 


ness, irregularity of cut, and unsightly shape. Yet 
old: & Heera Lal,“ of Agra, was 80 ig a gun- 
smith that he was called the “Joe Manton of 
India, and Amachellum,” of Salem, Madras, as 


a maker of hogspears and hunting-knives, had more | 26 Violdigamba... 8 oy 61 
English customers then he could sup ly. I re-| 27 Rohr gedact ...... 8 wood & metal 61 
member a double-barreled gun, by the first-named | 28 Voix celeste ...... 8 metal 61 
artisan, was exhibited in England to men high in | 29 Geigen principal 4 ” 61 

the trade, and valued by them at £60 or more. 30 Lieblich flute. 4 ” 61 

Al steel and pure charcoal are great advantages to} 31 Mixture ......... * Sranks „ 61 

a manufacturer, and they were generally procur- 32 Horn ........ ——u— 8 ” 61 

able at a low rate from one end of the great empire | 33 Hautboy.......... — 8 1 61 

tothe other. Nowadays, steam by land and sea | l BAS 
have furnished the netive workman with new tools 720 pipes 


and new ideas, 5 by the good wages of 


railway workshops. I adopted a mode of antiquated | HCHO SWELL ORGAN, CC To C. 61 NOTES. 


filing they generally employ in finishing and fittin i 5 

high-class work, being draw-filing ” reversed. 5 poe 1 eee 8 N & metal H 
am very fond of this operation. Acoording to the 36 Echo dulcet ...... 4 h 61 

. size and shape of your metal, selecta flat file, lay it 37 Echo celeste...... 4 75 61 
on your table with the “tang” (or handle end) | +38 Vox humana. 8 „ 61 
furthest from you, firmly secured in a bit of wood | = e | * gees 
screwed down; having previously with dividers 305 pipes 


marked off the desired level, press, push, and drive 


your metal along the surface of file by steady, re- | SoLo ORGAN, OC TO C. 61 NOTES. 


peated strokes; then examine the piece—you will | «39 vi 6 
Pe all promot sal usyen Gee Were bal eee ay, es 8 
rubbed. I then remove these by gentle hand 41 Flute harmonique ... 8 K 61 

ing, and so on, till the whole metal shows] 42 Flute harmonique... 4 61 
uniform lines, I test finally with the dividers, 43 Cremona “a 8 g 61 
ot board dened ith celuking peodee dla Gee Oe a 

* 

onthe same table. When the Eastern workmen e e p ” Pits 
desire a very smooth, glittering polish, they scrape 462 pipes. 


with a hard steel curved burnisher; a block of 
corundum having a hollow in the centre is 
moistened with oil, another piece of the same 
mineral is rubbed briskly thereon, resulting in a 
dark fluid; the article is smeared therewith, and 
hard rubbed frequently with a piece of cowhorn, 
then wiped with a clean rag. Should any file- 
marks remain, this process is again repeated, till 
thoroughly bright ; lastly, the metal is cleaned with 
linen rag and well rubbed on old leather yeuan 
a discarded boot sole) until it resembles silver. 
have done every bit of the various lathe chucks 
made by myself from beginning to end in the 
manner herein described. I am running out of 
corundum, and wish to know where it can be 
got in lump. I have purchased several composite 
wheels of sizes and qualities, but decidedly prefer 
a Adal make—a ĝin., just like solid mineral, abont 
y ch I wrote to the “E.M.” many years ago, 
ndian cutler’s pattern, two wheels, coarse and fine, 
on tho same spindle ; a third one of tough leather 
would be a good addition. Of course, I work this 
in the lathe. A small hone made of same stuff I 
Que for delicate vutlery, needles, &. Bos. 


* These stops are made of pure tin. 


COUPLERS. 


5. Choir to great. 
6. Swell to pedal. 
7. Great to pedal. 
| 8. Choir to pedal. 


1. Swell to great. 
2. Swell super octave to 


great. 
8. Swellto choir. 
4. Solo to great. 
The stops of great, swell, and solo organs are, 


governed by 15 
equally on each manual. 


improved tubular pneumatic 


8 
trackers are dispensed with. The pipes are of the. 


board. The motive power is supplied by an O 


arate swell boxes with vertical shutters, which, 


80 
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struments and 


{the amateur instrument-maker. 


| changeability of parts. 


the want which we feel. 


pneumatic pistons distributed 


The key, drawstop, and pedal action is on an 
stem whereby all, 


finest spotted metal; those marked * are of pure, 

tin, The wind is supplied from two main bellows, 

which feed reservoirs placed under each 015 
t 

gas- engine. 2 

The swell, solo, and echo organs are inclosed in. 


vill remain in any desired position. The case’ is; 
of walnut and wainscot, and the whole of the. 


1,149. 


| a work is mahogany carried qut on an elaborate 
scale. a 


Number of speaking stop8s8 . 45 
Couplers and accessories ........ —.—yL 8 
Total number of stops ......... 88 | 
Total number of pipes . . .. . . . . 8,241 
Norman Bros. 
Org an Wort, oapel Field-road, Norwich, 
March 15. 


LATHE MATTERS. 


[27085.]-—LTHINK Mr. Armstrong’s contribution 
to the ideal lathe of the future a good one; the 
adaptation of cone and hollow in ohuck-ftting 
seems strong and simple. . I have made a number 
of useful chucks, carried in hole of “ main chuck,” 


thereby saving delay and screwing ; but the stop by 


screw bolt is a faulty one: it wears loose, and 
alae its hold. I shall try something more 
steady. 

The Americans have long ago cut a screw on the 
end of back spindle, for many good reasons. I felt 
the want of this, and have made that easy addition. 
It now carries a good iron cup chuck 13 in. dia- 
meter, 2in. or 3in. deep, with four stout screw bolts 
at opposite angles; besides which, I can attach any 
bit of hard wood by screwing, as receptacles for 
miscellaneous articles, A vice jaw-chuck on end 
would be a very good addition. Necessity, in the 
shape of dirt and damage to my fodt-lathe, made 
me construct a shifting tray to catch metal 
shavings, wheel-dust, and drips. This slides on the 
shears, being kept in place by a hole through 
which the bolt-rod of the tool-post passes—an 
arrangement of special value to me, who have 
turned brass, horn, wood, and iron on same day 
and have my own uses for this collection of 
shavings, apart from the more important object of 
shielding the frictional parts of the machine. This 


tray is of zinc, but light sheet brass would be 


preferable. Eos. 


THE EDMUNDS LATHE MANDREL. 


[27036.]—-UNDER the above heading, Mr. A. 
Gray (“ H. M.,“ Jan. 21st, page 454), asks me to go 
again into the various questions which were dis- 
oussed two years ago. As we are beginning a new 
volume, and it is never too late to mend, I now 
write to apologise to Mr. Gray for having left his 
letter so long unanswered, and to say that of late I 
have been so much occupied with other work that 
I have been unable to review the questions with 
sufficient care to justify me in again occupying 
space in the E. M.“ 

But while unprepared to publish final conalu- 
sions upon the subject, I may well make a few 
notes in order to bring the subject up to date and 
lay a basis for our contributions to its final settle- 
ment. 

1. As to the importance of our having a standard 
interchangeable lathe-mandrel, I am more clearly 
convinced than ever. ‘The standard mandrel 


should be of such dimensions as to serve for a Gin. 


foot lathe, and meet the wants alike of the scientific 
mechanic, the amateur who would have a generally 
useful lathe for making his own philosophical in- 
doing geometric or artistic wore 

and the idler whose object is practically to ki 
time by the manufacture of gimcracks in ivory and 
blackwood. f 

2. The present “ornamental lathes” serve ad- 
mirably to unburden those who have surplus time 
and money on their hands; but they do not meet 
the wants either of the scientific mechanic or of 
l The lathe 
want must utilise the principle of modern standar 
sizes, simple screw-thread rates, and general inter- 
Such a lathe should be 


manufactured at a greatly reduced price, with an 


immense reduction in the complexity of its ap- 


pendages and in the bother it inflicts upon the 
user : at the same time, it should afford more efficient 
action and greater range of capacity. So much for 


3. As to the supply. If our London manu- 
facturers are obliged to devote themselves exolu- 
sively to the service of those who have on their 


hands more time and money than they know what to 


do with, we must visit the office.of Sir Joseph Whit- 


| worth and Oo, in Great 5555 run down 


to the works of Thos, Cooke and Son, of York. 
But if we settle upon a standard interchangeable 
lathe-mandrel, and our London makers still cannot 
or will not make it, we might subscribe among our- 
selves for a hundred copies upon the co-operative 
rinciple, and have the lot made at wholesale price 
from the Small Arms Factory at Birmingham. 
subscription of three guineas would, I believe, be 
about the price for an exemplary standard inter- 
changeable mandrel, with its two collars. in hard 
steel, An additional 17s. would probably furnjsh 
the standard taps. and gauges necessary for the 
fitting of the chucks. Upon the co-operative prin- 


ciple, if the number. . were consider- 


able, the.price might be much less; but if probable 


> 


i subscribers will send their names to me, I will 


collars which he would receive with the mandrels, 


| char acter. 


_ which, to the scientific engineer, will be a work of 


- fitted most excellently in hard steel. Yet, that the 


2 of lubricant large enough in area to sustain 


. ceutral parts of the mandrel so as to facilitate 


chuck is the portion on Which all heavy strain 
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than the outside diameter of the screw thread ; 
the screw thread is to fit so easily as to leave the 
set of the chuck to be determined by the action of 
the cylinder-base. Angular variation is to be 
eliminated by the wide mandrel-face and by 
equally wide chuck-faces finished off so as to take 
their real bearing upon the outermost zone of the 
mandrel-face. 

The nose should, I think, project lin. from the 
mandrel-face; but whether the diameter of its 
threaded portion should be lin. or 1'in. is, in my 
mind, an open question, On the whole, I incline 
now to throw overboard still more completely the 
traditions of the “ornamental” school, and to 
make the diameter of the threaded part of 
the nose 1°25in, and the cylinder-base 1°375. 
As to the screw-thread, 10 turns per inch 
would be too fine, and I now see that 
it would be preferable to have for the chucks 
special taps that would never be hacked about for 
other purposes. In that.case the introduction of a 
special thread which would. prevent the risk of 
common chucks being forced on to the mandrel 
would have many advantages and no disadvantages, 
The rate of the thread must be an aliquot one, and 
the perfect thread-form for a lathe-nose would be 
a truncated buttress-thread, its vertical face 
towards the lathe-head, and its other face at 45°. 
A rate of five or six turns to the inch would answer 
well, But the thread must do for wooden 
chucks as well as metal ones, and it may be that a 
truncated angular thread will prove unavoidable. 
The buttress thread may be seen in the breech- 
pieces of the Whitworth cannon, and was called 

y Sir Joseph “the resistance thread.” It has 
answered admirably. In the Whitworth gun the 
threads are cut away in alternate sixths, and the 
breech closes perfectly with one-sixth of a turn, 


take care to circularise them when our plans are 
settled. I will now only point out that the 
ssessor of two such mandrels might get his own 
fathe-heads cast, and bore them out to take the 
The lathe-bed and other appendages could be pur- 
chased economically, or the co-operative principle 
might easily be extended to these other parts so as 
to give such subscribers a complete standard lathe. 
The standard mandrels would serve alike for all 
lathes, whether simple traversing heads, back- 
geared heads, or self-acting slide-lathes, I should 
add that Mr. G. Birch, of Pendleton, has actively 
taken up this question of late, and has manufac- 
tured several lathes which are a great advance 
upon the common ornamental lathe. Perhaps he 
would assist us in this discussion. 


4. For a really first-rate full range lathe I should 
adopt the 6in, centre, back-geared for heavy or 
slow work, and fitted with a traversing mandrel. 
I should also have a self-acting slide-lathe, the 
slide passing the dead-centre head as in the front- 
slide Cooke lathe, and with the dead-centre capable 
of being thrown off the lathe axis for conical or 
other special turning. I should begin such a lathe 
with four interchangeable standard mandrels—one 
for the ordinary front spindle, one for the back- 

ear spindle, one for the dead centre head, and one 

or use in the ‘slide-rest, the latter to carry work 
to be submitted to the aotion of cutters in the 
lathe-head spindle. l 

5. The interchangeable mandrel involves ques- 
tions of two distinot orders. Firstly, we have to 
settle those questions of form on which the prin- 
ciple of interchangeability depends. Secondly, we 
have to fix upon those dimensions in which that 
form can moat advantageously be cast for the pur- 

oses we have in view. Without identity in all its 
Amensions we cannot get interchangeability; with- 
out simplicity of manufacture and permanence of 
form we cannot adequately embody those principles 
upon which excellence of form depends, Therefore, 
we have to secure identity of dimensions as well as 
excellence of form in materials of an enduring 
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6. Upon such mandrels valuable chucks will 
become as exchangeable as microscopic objectives 
have already been made. But there are other 
points to consider.. We shall look for a mandrel. 


art. It must run so lightly as not to fatigue unduly 
a worker whose brains have to be on the stretch 
and whose musoles can be allowed but a sm 

fraction of his available energy. The bearings, 
therefore, must be small in diameter and short in 


length ; while, to prevent heating, they must be 


mandrel run light, it must be so rigid between its 
bearings as to undergo no perceptible flexure. 
Nothing is gained but failure by making the man- 
drel so small to flex under the action of the 
band; and here we come upon one of our limita- 
tions in fixing upon a diameter for our bearings. 
In point of length our bearings must suffice to hold 


the pressure of the spindle without being squeezed 
out, and here we come upon the limit 
of the shortness which we oan afford to 
adopt. The fixings of the pulley and back 


gear must be such as do not incise the engraving of the model mandrel-head and its front 


bearing which illustrated our discussion two years 
ago. I now think that ‘bin. to 75in. might be cut 
off from the left end of the front collar so as to 
shorten it considerably, and increase the lightness 


flexure. The torsion-resisting strength of the 
mandrel is as the cube of its diameter, and the 
torsion-resisting power of a tubular mandrel is 
given by cubing its external diameter, then cubing 
its internal diameter, and deducting the latter 
from the former. Now that portion of the man- 
drel which lies between its gear wheel and its. 


comes, and one fundamental question is what, in 
cast steel of high quality and practicable condition, 
need be the diameter of this portion if we require 
a 4in. bore? If we could afford oursel ves a ‘bin. 
bore without leaving the mandrel-tail too weak for 
carrying sorew-gear, that is what we should like. 
The diameter of our mandrel at its front bearing 
was taken at 1·21in. Can we do better than adhere to 
this? With this diameter of front bearing we 
could get perfect fixings for pulley and back gear, 
ample resistance to torsion, not too weak a man- 
drel-tail with a ‘Sin. bore, and great stiffness as |, 
against flexure between the bearings. Light run- 
ning with a 1'2in, bearing may certainly be secured 
with a short collar-and sperm oil of fine quality. 
For occasional heavy metal turning castor-oil or 
heavy mineral oil would sustain any pressure that 
should be needed. The journal must be perfectl 
oil-borne, and so fitted in its bearings as to abolis 
metallic friction. But this is a point on which 
perhaps Mr. Gray and other readers will favour us 
with their opinions. l 
7. As to the mandrel-head, I have seen no reason 
to modify what I wrote as to the methods by which 
‘eccentric and angular variations are to be elimi- 
nated in chucks transferred from one mandrel to 
another. Hocentrio variation is to be eliminated 
by the nose carrying a cylinder-base slightly larger 


of its running when required to work at high 
velocities for wood-turning. The following rough 
out will show my notion of a shortened collar, 


The Editor has kindly reproduced above the 
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I shall look with much interest for further dig- 
cussion with a view to settle the matter, 
oe James Edmunds, 
8, Grafton-street, Bond-street, 


A LATHE SOREWING APPARATUS, 


[27037.]J—I MUST make full apologies for pro- 
posing to add yet another to the many devices for 
cutting screws in the lathe which have appeared 
in the ENLISH MECHANIC; but as I have not seen 


(possibly only from want of research) any descrip- 


tion of such an apparatus as I fitted to my own 
lathe some years ago, and as the said apparatus 
does ita work very well, I send a short description 
of it herewith. It seems, at any rate, to have the 
advantages (1) of being perfectly correct in 
principle, (2) of being available for any thread, 
right-handed or left-handed, from about 5 to 50 per 
inch, (3) and not requiring traversing mandrel, alide- 
rest, leading-screw, change-wheels, or carefully- 
speeded pulleys, . i 

In nine cases out of ten, where a screw has to be 
out on work in the lathe, all that a respectabl 
workman wants is a correct lead (such a ead, in 
fact, as shall not, like so many “ friendly le be 
conducive to “ drunkenness”). Ifhe can get three 
or four threads correctly cut, he can trust to his 
eye, hand, and Chasing tool to do the rest. 

Now, a screw is, of course, simply an. inclined 
plane coiled round a cylinder ; and there are three 


principal methods of originating one upon work 


revolving in the lathe. 

(1) To have a series of inclined planes, each of 
different butidefinite angle (pattern screws, in fact), 
and to employ the appropriate one for guiding the 
tool in its traverse over the work, or the work in 
its movement under the tool. 


oe 4 8 
N : Qs") 
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This is the principle of the traversing mandrel 
and of several other contrivances for guiding the 
tool which have appeared in the ENGLISH 


‘MECHANIC, 


(2) To have a single inclined plane of definite, 
invariable angle, and make the tool travel along & 


definite fraction of it:while the work makes “ 
given number of revolutions. 


This is the principte of the ordinary screw- 


\ 
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which oan be varied at pleasure. 


means of the connectin 
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entting lathe with leading screw and change-wheels, | inclined plane from its lowest position to a point | fixed on the underside that they are exactly flush 


and of the various contrivances for connecting 
the slide-rest screw with the mandrel by pulleys, &. 
(8) To have a single inclined plane, the angle of 


This is the principle of the old fusee-cutting 
-engine, and of the contrivance described below. 


ik 


| 
| 


| 


A B is a block of sound, well-seasoned oak, about | TABLE FOR LATHE OTROULAR SAWS. 


Ain. x 4in. x 2in., clamped firmly at right angles 
to the lathe-bed. It has carefully-planed, bevelled: 
cheeks screwed upon it, between which a strip of 
oak slides up and down through a distance of about 
1bin. On the surface of this slide an ordinary flat 
steel oben, ha C D, is clamped by thumb-. 
screws working in slots, so that it can either be 
placed exactly parallel to the slide, or turned on a 
joint, D, at its lower end, and clamped at any 
determinate angle with the slide. This forms the 
variable inclined plane required. 

In a mortise cut at the back of the oak block, 
just at the level of the lathe mandrel, is inserted a | 
pulley over which runs a piece of steel pianoforte 
wire. This wire passes down a channel at the 
back of the slide, and is fixed to its lower end. The 
other end of the wire is coiled round the cylindrical 
part of the mandrel; and thus when the latter 
revolves the wire is wound upon it, and raises the 
slide, In order to keep this wire tight, a weight, 
E, of 4 or 5Ib. is hung from the bottom of the slide. 

On the right-hand side of the oak block is hinged 
a strip of wood, F G, nearly as ong as the block 
(the hinge being at its lower end, G). At the to 
of this strip a flat bar of iron, H I, is jointed, whic 
has at the end, H, a grooved roller bearing upon 
the edge of the inclined plane already desoribed. 
In order to keep this roller pressed firmly against 
the plane, a cord is attached to the strip of wood 
near the top, and passes through the main oak 
block and over a ey, K, on the left-hand side. 
Itis then attached to one or more indiarubber 
door-springs, which latter are hooked to the block 
at L. The right-hand end of the flat bar is clamped 
by a connecting piece and screws working in slots 

to allow for work of various diameters and various 
tances from the mandrel nose) to a short slide, 
MN (made, as a matter of fact, out of a large 
brass door-hinge ;-part of the outside tenons bein 
cut away so as to allow about an inch of later 
play). ‘This slide is attached, as shown, to an 
raat i T rest, so that the table of the slide 
a by one flap of the hinge) moves to and 
over the top of the rest, and carries the V tool 
or graver, which is held steady between two studs 
8 which it is pressed by the hand, and 
vanced as.required against the work, At the 
front edge cf the slide a line is ont, and just below 
it, on a fixed part of the frame (the other flap of 
the hinge, in fact), a fiducial mark is made, for a 
purpose to be described immediately. 
ow, it is evident that, as the mandrel revolves 
and by winding up the wire raises the slide and 
inclined plane, the roller bearing on the edge of 
the latter will move from right to left, and by 
bar will cause the tool to 


traverse by an amount depending on the gradient 


ak the inclined plane: thus a sorew will be out on 
dhe work attached to the mandrel. In my own į: 


Pparatus, five turns of the -mandrel raise the! ments (for want of a better name), Fig. 2, are so away, and instead we get about three turns of the 


‘| where a stop arrests its descent; the straight-edge 


line by a distance equal to five threads of the 


at which the roller ceases to follow it, and thus | with the back face of the block; these may be fixed 
five threads of the screw are cut. high or low as occasion requires, and are held in 
In order, then, to cat any given screw, the! position by the set-screws. This is an affair that 
distance between five threads of the screw is taken = 
by a pair of dividers (for instance, if a screw is to „ 
have 30 threads to the inch, $ or 4 of an inch is 8 ö 
taken); the slide is let down to its lowest point, 


is brought inte parallelism with the slide; the 
mark on the tool-slide is made to coincide with the 
fiducial line on the frame below it; and the con- 
necting bar is clamped tight. Then, by means of 
the screw, O, the upper end of the straight-edge is 
thrown from left to right until the mark on the 
tool has been moved to the right of the fiducial 


intended screw as given by the dividers (or the 
chasing tool itself may be applied to the lines), 
and the straight-edge is firmly clamped in this 
position. The connecting bar may then be un- 
clamped, and the rest with tool-slide adjusted to 
the proper position for the work. If the mandrel | 
is now caused to revolve slowly, the tool (brought 
into cut by the hand) will be pulled from right to 
left by the indiarubber springs as the roller 
follows the inclined plane, and a screw will be cut 
on the work which may be deepened to any extent 
required. 
I only a very short screw is required, running 
close up to a shoulder, the roller is caused to leave 
the slide at any desired point by turning the stop- 
screw, P, and the tool then simply outs a ring on 
the work. . 

In order to cut a left-handed screw the wire has 
only to be wound round the mandrel in the 


may be rigged up by any amateur jn two or three 
hours, and is most useful for cutting rebates and 
for small ripping work. A guide, of course, is on the 
upper side of table (see Fig. 3). A wood key driven 
through hole in bottom of block keeps all firmly 
fixed on bed. J. L. Gubbing, 


NIBLETT’S SCREWING APPARATUS— 
A PUZZLE FOR MATHEMATIOIANS. 


[27089.J—I HAVE been waiting to see what 
other correspondents would say to this most in- 


opposite direction, and the cut begun when the : 59255 n 
inclined plane is in its highest position. Then, as Fogitati oo but propady „they are still 
the weight drags it down, the tool will move from | °°S!*ating. My opinion is that it is one of the 


cleverest contrivances that has been brought before 
us for some time, have been some time in 
coming to this conclusion, the drawing having been 
sent to me last year. At first sight one supposes 
that a swash-plate, or rather swash-ring, could not 
possibly give a regular pitch, since the angle would 
be greatest at the middle of the stroke, gradually 
diminishing to nothing at each end where it gent] 

reverseg the motion. Looking at Fig. 1, whic 


left to right, and trace, of course, a left-handed 
screw. 

The materials for the apparatus did not cost 
more than 10s., and although I intended to have 
the main slide made of iron, the oak has hitherto 
answered so well that I have not taken the trouble 
to alter it. H. G. Madan. 


[27038.J—I SEND 1 of table for lathe 


circular saws, which I hope you will think FIG... 


a po oo. À 


sufficiently important for amateur readers to 
insert. It consists of a beech block on to which 
the leaf is hinged with butt hinges ; this leaf con- 
sists of two pieces of thin hardwood, clamped 


represents the front of the ring, we see it is of the 
shape a, ö, e, d; the parts ac, b d' being the work- 
ing parts, and a 6, o d going straight across in soch 
a way that the roller does not move while passi 

: over them; thus, that part of the swash-ring whic 
together in such a manner as to leave an opening | would give the worst result in a gradually diminish- 
for the saw to work in. Two small brass attach- | ing and then increasing pitch, is practically ont 


\ 
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mandrel while the tool stands still before it begins 
to return for the left-hand thread. If this were all, 


- we should still have an imperfect rate, a screw cut 


with the apparatus having a quicker pitch at the 
middle and slightly decreasing towards each end. 
To prevent this the working parts of the ring are 
not cut from the centre of revolution, but the 
radius R gradually increases towards the corners 

„where the motion ceases at a, b, c, and d; this 
spreading of the ring tends to gradually increase 
the pitch as those points are approached, and so 
gives the needed compensation. 

I believe Mr. Niblett arrived at this result by 
experiment, which only shows how much may be 
done by patience and perseverance. I have not 
myself been able to prove the possibility of this 
form of compensation mathematically; but I very 
much hope some of our more mathematical friends 
will take the puzzle in hand. 

For them perhaps the problem might be stated 
thus: See Fig. 2. A B is an axis or centre of 
revolution; round this revolves an inclined ring r, 
which need not be round, but may be as Fig. 3; 
against the edge of the inclined ring r presses a 
rubber R: if then the ring r revolve equally 
round A B, what shape must it have to move 
equally to and from the rubber R? Also show 
whether it will do so at different inclinations. 


NIBLETT’S SOREWING APPARATUS. 


[27040.]—WITH your permission I would like 
to ask a question or two about the above. It is, un- 
doubtedly, an ingenious arrangement, and for box- 
lids, &., should answer well. But it seems to me, 
for the following reasons, that it cannot cut a screw 
of equal pitch except of one particular pitch—i.e., 


that for which the swash plate is shaped. This 


may be better understood by anexample, We will 
assume that the swash plate makes one revolution 
to twenty-four of the mandrel. Now suppose we 
want to cut a screw of twenty-four threads per 
inch. It is evident that the swash plate must be 
laced at such an obliquity that its acting part 
orms a portion of a screw of lin, pitch, so that it 
may move the tool at the rate of lin. for twenty- 
four revolutions of the mandrel. It is also evident 
that to cut a thread of equal pitch all alon 
the acting part of the swash plate must be 1 
exactly as part of a plate of Iin. pitch. Now this 
being the case, can it cut any other thread than 
that it is made for more than approximately 
correct? I think not. And if we consider the 
shape of plate required to cut the coarsest thread 
marked on drawings—i.e., eight per inch, which 
would require to be part of a screw of 3in. pitch 
and then tilt it up till only lin, pitch—it will, 1 
think, be plain that it can't be right for both. 

Of course this difference in pitch, or varying 
pitch in the same screw, may escape notice for 
the reason (which is a defect in the apparatus) 
that the screws cut are necessarily short, for the 
twenty-four per inch only } long, for the eight per 
inch Izin., as the tool can't travel back and forth 
more than half the pitch the swash plate is set to. 

Why is the acting part of the cam the peculiar 
barrel shape when looked at centrally with the 
mandrel? If there is any tobon; it is not given in 
the text. I trust “O. J. L.” will consider these as 
questions, not as criticisms, and kindly make these 
points clear. 

In fine threads the chaser would be wider than 
the length of screw, and would probably correct a 
small variation in pitch. Will “O. J. L.” kindly 
try a single-point tool on two or three different 
pitches, and report. J. M. G. 


ELEOCTRIO BATH. 


[27041.]—AS many of your readers are inter- 
ested in this form of curative galvanism, the book 
I can most recommend out of my stock on that 
subject is “Harry Lobb on Galvanism,“ last 
edition: publisher, Baillitre, There is another 
on this kind of bath by Dr. Casslin, but I no not 
possess it. J. C. L.“ says that Pulvermacher's 
chain arrangement (as in my sketch) is the only 
suitable form of battery, and gives his reasons. 

Eos. 


NEW TEMPERING OF STEEL TOOLS. 


[27042,]—No. 1.—Immerse at red heat in water 
heated to proportional size of articles. Example: 
Needle gun springs at 55° Centigrade. 

No. 2.—Harden drills and such small tools in 
hot pincers, When brought to a white heat, press 
the ateel into a stick of sealing-wax for a second, 
withdrawing and Epes ng ery till cold, when 
it will not enter the wax. In using all such hard 
tools lubricate with oil of turpentine. Steel so pre- 
pared will cut all but the diamond. 

o. 8—To restore burnt or over-heated steel, 
immerse at a red heat in sea-water, or a strong 
solution of salt. Practical Magazine of 1874. 

NoTE.—I like the first method, and have found 
it useful. I have failed entirely with the second 
in two or three trials (a lump of bar soap instead 


of sealing-wax I found successful). No. 3 is ex- 
cellent. I added a little muriatic acid to my salt 
solution, and used the same pot for months. After 
quenching, the work must be cleaned and 
os. 


A SIMPLE HYGROMETER. 


[27043.]—REFERRING to letter 26945, page 85 
(11th March, 1887) may I ask “ J. T. N.” on which 
surface of the end grain wood the veneer should 
be glued? Suppose this to be a sketch, in per- 
spective, of a portion of a strip of wood cut from 


the end of a pine board. Expansion will ocour, b 
access of moisture, along oz, and along oy (whic 
may be neglected) but not along oz; that is, the 
strip will become longer, and if the expansion be 
partially prevented, it will bend or curl as de- 
scribed. But this will happen, more or less, 
whether the plane z o z, or the plane y oz, be made 
rigid: which is to be preferred? Iam rather dis- 
posed to glue the veneer to z o x, so that both sides 
of 9 end grain may be exposed to the atmo- 
sphere. 

Also, what is the good, well-built hygrometer 
of the ordinary type ” which he used for com- 
parison—the wet-and-dry bulb? 

There is a copious account of similar con- 
trivances, and of others on analogous principles, 
in the excellent but neglected Rees’ Cyclopzdia 
articles, “ Hygrometry” and “ Hydraulics.” Un- 
fortunately, such instruments decrease in sensitive- 
ness. Antares. 


BURNING OF OOILS IN ARMATURES. 


[27044.]|—SEVERAL queries have appeared as to 
the cause of individual coils becoming heated and 
burnt up in the armatures of dynamo machines, 
which have not been decisively answered. The 
following statement of facts will perhaps be in- 
teresting :—-At the works of a friend of mine, a 
dynamo which runs an aro lamp was observed to 
have smoke coming from it directly after being 
started. It was immediately stopped; but on a 
cursory examination nothing particular could be 
seen to account for the smoke. It was started again, 
and a sharp look-out kept for a recurrence of the 
phenomenon; in a few seconds a smell of burning 
was apparent. The machine was again stopped 
and examined ; one coil or section on the armature 
was found to be of a darker colour than the rest, 
indicating partial burning of the insulation. The 
next thing was to find the cause. Various conjec- 
tures arose, such as short-circuiting in the core, &c.; 
but a close examination showed that there was a 
short circuit between two consecutive bars of 
the commutator (the wires from the armature to 
the commutator were secured by a washer and a 
screw, and one of the washers touched the next bar 
on the commutator; it may be here stated that the 
commutator was one having 24 bars); but this did 
not appear to be a sufficient explanation, because 
one would conclude that when two neighbouring 
bars in a commutator were in metallic connection, 
the inclosed coil would therefore be cut out of 
circuit—as it were electrically ignored. It was re- 
solved to test whether this was or was not the 
cause, and on another dynamo two neighbourin 
wires from the armature were directly connecte 
with a piece of copper wire (this exactly corre- 
sponding to two consecutive bars of a commutator 
being in metallic connection); the machinery was 
started, and in a few seconds the smell of burning 


REPLIES TO QUEREES, 
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„In their answers, Correspondents are reaped- 
fully requested to mention, in each instanoe, the title 
pear number of the query asked. 


[61173.] — Varnishing Fishing-rods.— At 
home and ab road for many years I have given up 
“varnish? asa mere “eye-wash for embellish- 
ment. Should the wood be naturally dark, I onl 
rub in with some woollen rag some old lins 
oil (raw) two or three times in a season; should 
the material be white or pale, I dye it as soon as 
possible after the joints are finished, then smooth 
with fine sandpaper and apply the oil as before, 
The “bindings” must be varnished, of course, 
Copal is as good as any.— Hos. 


[61402,] — Electric Bath—To “Kos."—Jn 
gratitude to Eos for his interesting papers m 
& Ours” for 25th ult., I will try to explain to him 
his difficulty as to zinc being positive. Zino is the 
positive plate in the cell, and so the current flows 
from the zinc to the other (say copper} plate, 
through the solution. Consequently, outside ofthe 
solution, that is, in the external circuit, the ourrent 
flows from the copper to the zinc. Hence the 
copper connection is the positive pole, whilst the 


copper plate isthe negative plate.— ELECTRICIAN, © 


[61452.] — Electrical Apparatus.— Hlectri- 
cian” says he knows I am mistaken in saying 
that with secondary batteries charged from primary 
batteries, a week’s charging is necessary for a few 
hours lighting. I should have thought it hardi 
necessary to point out that my remark, which 
have no occasion to modify, referred as a matter 
course to the ordinary primary battery sets that 
the manufacturers of these articles are in the 
habit of constructing. Of course if a sufficiently 
enormous primary battery were made, a set of 
accumulators could be sufficiently charged in a few 
hours to give even a week's light; but I ref 
to the ordinary sizes of primary batteries in the 
market. The matter, however, of size is of second- 
ary importanoe, the question of cost being far more 
important ; and, as regards this, I entirely disagree 
with his assertion that it is cheaper to & 
secondary battery from a primary than to ht 
from a primary direct. I should like to hear w t 
some of our other correspondents say. ere 
must be many who have had experience of both. 
On the question of economy of first cost also in 
anything bigger than a toy battery, the firat cost 
of a set of accumulators (which are very expensive 
articles to buy) to produce a given light, and the 
primary battery to charge them would certainly be 
not less, but more, than that of a primary ba 
to produce the light direct, especially if the latter 
were employed with certain recent inventions; Or 
to speak more correctly, more perfect apparatu 
for the transformation of electrical energy, PY 
means of which the necessity af a long string} 
cells in series to produce the requisite E. M. F. for 
lamps is avoided. 1 had hoped to be able to giv 
this week details of the dimensions, first cost, 1 
working cost of a large primary battery that 
ten 16c.p. lamps every night for two or three en 
in a business establishment in London with w : 
I am well acquainted, but have begn unable to be 
the engineer who purchased the battery, so m : 
wait till next week. The battery was in use d 155 
eight months, and was then changed for an eng” 
and dynamo on the: installation being enlarge 
About the convenience of accumulators, of course 
there can be no question. —EDWARD CONRY. 


[61538.]—Straightening Wire.—This opem 
tion is well desoribed and illustrated in a Ta 
chapter of Harrison's M. Tool Book, à 0 195 
and practical “ guide to the workshop am 
American—can be obtained from“ Spon, Charme- 
cross.’'—HOSs. 


[61574.]—The Oaloulus—In answer to the 
question of your correspondent, “ Tyro, I one the 
following, taken from Bell's “ Illustrations PP 
Differential Calculus” (Deighton, 1850). 


insulation showed, and subsequent examination 


proved, that the cause of individual or consecutive 
coils or sections becoming charted was the short 
circuiting between the next wires of commutator 
bars, The machine on which this experiment was 


tried had 16 divisions on the commutator. This is | 


the practical cause; the theory may be discussed. 
iddleton, Lanc, F. L. Strifer. 


AN enormous pre-historic necropolis has been 
discovered, and is now in course of excavation, at 
Santa Lucia, near Trieste. The remains appear to 


belong to the “ Hallstatt period,” or rather to some | N P 


part of it. | 
AT a recent meeting of the Paris Biological 


Society an apparatus was shown made of iron and | d x | j ing of 
Consider now the goometriaal meaning rement 


glass, in which a pressure. of 1,000 atmospheres can 
be developed for the purpose of studying the in- 
fluence of pressure on animal life, 
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Take N: N”: = d 2% and draw the . 
ordinate P” N” and P. R” parallel to or. P” R“ is 
what PR“ or dy becomes when g becomes g 
+d 2 and d? y is therefore the difference between 
the lines P” R” and P R’. This may very easily 
be constant.. Thus, to take the simplest possible 
cage, as it will explain the principle equally well, 
let the curve be a 5 th line passing through the 
origin o at angle 45°. Then we have the equation 


x 


y =z, Make NN = NN“, and make 2 the in- 
dependent variable. P“ R“ PN = P’R’— PR’ 
= o = oonst.— T. W. 


[61574.]-—The, Caloulus.—Ovwing to the unusual 
len my former reply, I, was induced to with- 
hold a fow additional observations which I may 
now supply, particularly as they seem to me to 
concern < Tyro's ” latest statements. The succes- 
sive differential coefficients of functions can all be 
obtained by the theory of limits from the expan- 
sion of f(z + A x) in a manner precisely analogous 
to the first differential coefficient. Let 
proposed function of z. Imagine, for 
the sake of demonstration, f (x + A 2) to be ex- 
panded in a series according to the powers of A 2. 
Then F (r + Az) = (v) +P. A TQ. A2 
7. R. A + &o. In proceeding to find the first 
differential coefficient, we transpose the first term 
J (2) of this expansion to the left-hand side, divide 
by A zyand take the limiting ratio, which is equal 
to P. Now, similarly, in order to find the second 
differential coefficient, we may transpose the two 
first terms, f (x) and P. A z, to the left-hand side, 
divide then by A 22, and take the limiting ratio as 
before, and this limiting ratio (equal to Q) will 


give us the second differential coefficient of the 


oposed function. With regard to the query of 
Another Tyro” concerning what portions of the 
calculus are generally required to be known in its 
application to physics, I consider there could be no 
better selections than what are contained in the 
Differential Calculus” of T. G. Hall, written, as 
the author himself states, with a special view to 


that requirement, Any further knowledge of the 


science necessary in the study of physics may be 
ked for in works on the particular branch of 
physics to which the learner applies himself, for 
authors should be reasonably expected to explain 
beforehand all the recondite mathematical prin- 
ciples necessary to be known for understanding 
their works, or at least to give reference to some 
other accessible works in which such principles 
will be found explained. In physical astro- 
nomy, the “ Mathematical Tracts” of Sir G. Airy 
is a work very suitable for acquiring the necessary 
mathematical knowledge. <A third correspondent, 
J. R. C. C., has expressed himself on the merits 
of works on the caloulus in a manner with which I 
do not agree. My idea of Todhunter's treatise is 
that it serves particularly to unfold the methods 
of analysis, but that it does not give due regard to 
the practical applications of the science, especially 
as it contains nothing on the integration of 
differential equations. The “ Integral Calculus ” of 
Homersham Cox is indeed an interesting little 
work, but the author has rendered it almost an im- 
practicable one from the extraordinary idea he 
adopted of founding his methods of operation on 
integration - considered as summation. The sum- 
matory idea of integration is no doubt very 
Fi ale in its applications, and, in finding certain 
te integrals, is indispensable ; but it must 

only embarrass the student to introduce such a 
cumbersome method of finding the general integrals 
of functions where the best method must be the 
readiest one for obtaining practical results. I am 
unable eee to see any reason for the repu- 
tation which the treatise of Ritchie has obtained 
ucidity of explanation. Gregory’s “Examples 

on the Calculus” is really an excellent work, and 
the works of Thomson are both clear and interest- 
mg, notwithstanding a remarkable parsimony in 
to economy of space. An author whose 
works on the analytic mathematics I much approve, 
1 sor J. R. Young, of Belfast, amongst 
which, particularly is his treatise on “ ebraical 
quations of the Higher Orders,” still the most 
Practical work of the kind. A very learned treatise. 
the “Theory of Equations has been published. 
late years by Messrs, Burnside and Panton, of 
Dublin University, in which, with regard to the. 
S-sought problem of the general solution of 
equations above the fourth degree, it is stated that 
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a transcendental solution of the general equation of 
the fifth degree has been obtained by means of 
elliptic integrals—a very abstruse principle of 
solution without any room for doubt, and probably 
an embarrassing method even for those who have 
been at the pains of wading through the entire: 
course of Cayley's treatise on “ Elliptio Functions.” 
—VLADIMIR. 


[61710.]—Speed Indicator.—Mr. Stroudley’s 
speed indicator for locomotives was described and 


161715. Faulty Organ.—This querist, after 
tracing the action throughout, and seeing that the 
pipes stand steady, and that there is nothing loose 
on the soundboard, should open the windchest, as 
it will be almost certain then that the pallets are 
out of order.— J. B. ö 


5 — Estimating.— Dobson and Tarn's 
“ Guide to the Practice of Measuring and Valuing,” 
Crosby Lockwood and Co. (9s.), is a standard work ; 
but the Editor has himself answered this query. and 
your choice must, I think, rest between the above 
and the work he referred to.—F. R. I. B. A. 


[61731.]—Injector.—Depends on the construc- 
tion of the injector, to a certain extent; but it 
ought to work at the higher pressures.— W. X. 


[61733.)—Oils and Tallow.—Surely “Tester” 
does not imagine that there is a simple recipe 
which will enable him to detest adulterations in 
oils? He should read an article on p. 314, No. 1082, 
and look through the papers on Exercises in 
Technical Analysis which have appeared recently. 
NUN. DOR. 


[617388.]J— Shirt Buttons.— Demurring to the 
“low price,” as B. H.” says, the method of making 
pearl buttons is much as follows:—The shells are 
operated upon by cylindrical outters (tubes) which 
out out pieces nearly to the diameter required. 
These are then spat and the laming finished on 
both sides while held in a spring chuck, the holes 
being drilled at the same time. The buttons are 
afterwards polished by the aid of rottenstone on 
a revolving table. I have an indistinct recollec- 
tion of an article appearing some years ago descrip- 
ae of the machines employed in the work.—NUN. 

OR. 


[6 1743.]— Winking and Blinking.—Generally 
caused by an excessive sensitiveness to light; but 
no good advice can be given until after examina- 
tion of the patient.—M. D. 


61747,]—Moss.—Dried in hot sand as a rule; 
and dyed, if necessary, after wards.—J. S. M. 


[61753,.]—Sympathetic Vibrations of Jet.— 
Permit me to suggest that for all details about the 
aphophone, the querist should procure the speci- 
cations of the patents. There are three, I think, 
and one of them is rather expensive, as the claims 
alone make it almost a small volume. I am afraid 
that, interesting as the phenomena are, they are of 
little practical utility.— SAML. RAY. 


_ [61755.]—Medical Battery.— If the querist 
with the battery before him cannot see how to 
connect it up, itis almost hopeless for anyone to 
attempt to teach him by means of a reply.— 
FARAD. 


(61768.]—Battery for Lamp.—From time to 
time there are constant inquiries from readers of 
the “H. M.” for particulars of some primary 
battery that has been in use for lighting on some- 
thing approaching to a large scale, and has been 
permanently used. The following particulars may 
be interesting. They are of a large battery that 
was in use for eight months at the establishment 
of Messrs. Rowlands and Fraser, jewellers, Regent- 
street, and was put up by Mr. E. G. Craven, of 
22, Great George-street, Westminster :—Nine cells, 
which ran ten c.p. lamps (used for the windows) 
for twelve hours—i.e., about six hours each night, 
thei battery being recharged three times a week. 
The dimensions were as follows: Outer jars of 
glazed earthenware—outside 13in. deep by 6in. 
wide, 12in. long; inside, about lin. less each way, 
except length, which was about 13 less, owing to 


of pottery; porous celis, outside, 11Zin: by 9gin. 
by 23in., and about zin. thick. In each cell were 
one carbon, Sin. by 10in. by 14in., and two zinos a 
little larger, about an inch every way. Tho current 
given was about 8 ampères. The prime cost of the 


battery was about 168. per cell. The soittion was 


a special one which Mr. Craven reserves, and 

cost about 12s. per week ; but the follow- 

ing may be used: Outer cell, sulphuric acid 

and water, 1 to 10; inner, e ual 

solution of bichromate of 6 

aoa The battery did not fume at all.—BDWARD 
ONRTL. 


C1777. Ferro-Ohrome.— Having treated the 
alloy of chromium and manganese, &c., in the first 


instance with HCl, evaporated sol. to complete 


dryness, and fused the chiorides with an excess of 
fusion mixture (1 part Na,CO, to 1 part KNO,);; 


converting the iron into insoluble oxide, the Mn, 


a slight curve in of the ends, natural to this class | 


parts saturated | p; 
and hydrochloric |: 
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Si, Cr, respectively into alkaline manganate, sili- 
cate, and chromate, detach the fused mass from the 
crucible in which the fusion was conducted by 
boiling out with water, remove crucible, and add 
three or four drops of alcohol to decompose the 
manganate, and allow the iron and manganese 
oxides to settle thoroughly. When the liquid is 
clear, filter through a double filter, disturbing the 
prona as little as possible, wash filter well 
efore pouring on precipitate; when washed, wash 
precipitate twice by decantation with hot water ; 
when this has run through filter, the filter need, 
not be washed again. Precautions not to wash or 
disturb the precipitate when on the filter are abso- 
lutely necessary, as the ferric oxide is in such a 
fine state of division that any attempt to do so 
would cause some of it to pass through filter into 
chromium sol. The clear yellow liquid contains 
the chromium and silicon (if the chromium be 
alloyed with iron or steel), to it add 20cc. HCl; take 
precaution to prevent projection of the solution 
‘from beaker, by the CO, which is evolved ; boil sol. 
well until all CO, and nitrous fumes are driven 
off. The colour of the solution should now be 
green, owing to reduotion to chloride; dilute 
ammonia is added in the least possible excess, and 
the sol. heated nearly to boiling. Collect the re- 
sulting precipitate on a filter (previously well 
washed with hot dilute HCl to free it from ued 
and wash slightly. The precipitate is now dissolve 
off filter with hot dilute HCl. The sol. is now 
evaporated to dryness to render the SiO, insoluble. 
The sol. chromium chloride is taken up with 10co, 
HCl, and about 90cc. HO, and is filtered through 
a washed filter, and oarefully washed with hot 
water. The precipitation of the chromium is re- 
peated as before, with dilute NH,HO, and 
ehromium hydroxide comes down free from SiO 
and alkaline salts. It is filtered, washed, dried, 
ignited, and weighed as chromic oxide, T have 
used this method for determining amount of Cr 
in iron and steel, and have found it to give very 
acourate results, if the precautions mentioned are 
carried out.— W. H. S. S., Steel Works Chemist. 


(61777. ]|—Ferro-Chrome—The followingiis an 
excellent method for the determination of chromium 
in the presence of iron and manganese :—Dissolve 
1 gramme of the sample in a mixture of 3 parts 
nitric acid (sp.gr. 1°20) and 5 parts hydrochloric 
‘acid (sp. gr. 1°10), using about 2000. of the mixed 
acids. Hvaporate to dryness, take up with hydro- 
chloric acid, dilute somewhat with water, and filter 
from silica. Place the filtrate in a porcelain basin, 
add ammonia solution in the least possible excess, 
and digest the mixture on a sand bath until the 
supernatant liquid is colourless. Filter off the pre- ` 
cipitate, wash well, dry in water oven, detach from 
filter paper, mix well with 4 grammes of sodium 
carbonate and 2 grammes of Pomian nitrate. 
Burn the filter paper and the adhering portions of 
the precipitate, and add the resulting ash to the 
mixture. Place the mixture in a large platinum 
crucible and fuse at a full red heat for about half 

an hour. Boil out the fusion with water, add a 
few drops of alcohol, and digest gently for some 
hours. Filter from the precipitated oxides of iron 
and manganese, and wash well with hot water. 
Acidulate the filtrate containing the alkaline chro- 
mate with hydrochloric acid, and then add excess 
of alcohol, which boil off. The solution changes 
from yellow to green; this is due to the © 
chromate being reduced to chromium chloride by 
the alcohol which is oxidised to aldehyde. Having 
boiled until no smell of alcohol or aldehyde is per- 
ceptible, add ammonia solution in the least possible 
excess, and boil in a porcelain basin until the 
liquid above the precipitate is quite colourless, 
Filter off the pre 8 0 of chromium hydrate, 
wash, dry, ignite, and weigh. as chromium sesqui- 
oxide CTO. Calculate to chromium. One part 
of the Cr,O, contains 0°68661: hence by multiply- 
ing by this number we get the soneapondin 
weight of metallic chromium in the weight o 
sample taken. By using the corresponding logar- 
ithm, which is —1°8367101, a saving in the caloula- 
tion may be effected—HENRY J. HARDY, E. C. S., 
Sheffield. 


[{61777.]—Ferro-Chrome.— Since writing my 
previous reply to this query the et Se has sug- 
gested itself that probably “ Games’” ferro-chrome 
may be rich in chromium, in which case agug regia 
would not thoroughly eas Wr it, and recourse 
must be had to fusion with bisulphate of potash. 
‘The metal must be in as fine a state of division as 
possible, best obtained so by crushing in a steel 
crushing mortar and age, Mea o muslin, 
One gramme of the ferro-chrome is taken for the 
analysis, and treated with 15 grammes of potassium 
bisulphate in a large platinum crucible, The silt 
‘is melted, and allowed to cool until it becomes 
‘syrupy, whilst in this state the metal is placed on 

etap. The mass is then Heated very slowly’ 
after which it is heated more strongly. When all 
‘effervescence has ceased, the mass is raised to bright 
redness for about ten minutes. The crucible is’ 
allowed to cool, and the fusion, which should be 
homogeneous, removed. If any black particles are 
‘geen, all the metal has not been decomposed ; in 
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which oase, the application of heat must be pro- 
longed. en decomposition of the alloy has 
been effected, the cold mass is coarsely pulverised 
and digested until dissolved with about 70 to 80 
cubic centimetres of water. Ammonia solution is 
then added in the least possible excess, and 
the excess boiled off. The precipitated oxides 
are then filtered off, and washed several times 
with hot water. The precipitate is then 
dried in the water oven, removed from the 
filter paper, and mixed in a platinum orncible 
with four grammes of potassium nitrate and 
two grammes of potassium carbonate. The 
filtering paper and adhering portions of precipitate 
are burnt and added to the contents of the crucible, 
and the mixture fused at a red heat for about half 
an hour. By this treatment the chromium is con- 
verted into potassium chromate, which is soluble 
in water and alkalies. The fused mass is then 
treated with water, and the oxides of iron and 
manganese separated by filtration. The filtrate is 
‘acidified with acetic acid, and heated to boiling for 
a few minutes. Should any ferric oxide be ob- 
served in the solution which may have come 
through in the washing, it is filtered off.» The solu- 
tion is acourately neutralised with a solution of 
potassium hydrate in alcohol, and merouric nitrate 
added to precipitate the chromium. The chromium 
is precipitated as mercuric chromate, The preci- 

itate 1s allowed to stand for some hours and 

tered through a Swedish filter; it is then dried 
ignited in a platinum or porcelain crucible, and 
weighed as chromic oxide (Cr,O,), the weight ob- 
tained multiplied by 0'6862 gives the correspond- 
ing weight of metallic chromium.—HENRY J. 
HARDY, F. C. S., Sheffield. 


6 1829.]— Resistance Ooils.—You seem to 
have copied one of Hlliott's R. boxes. As regards the 
incremental Rs., the wires are wound on double, as 
vou say, but in one piece.— VINCENT. 


rH —Resistance Ooils.—I notice that 
“K. OC. B.” recommends as a standard ohm 11 of 
No. 30 G.S. wire. This is really no use whatever, 
as the value of such a length and size of wire may 
easily vary 10 por cent, for one ohm. If the querist 


will advertise his address, I shall have pleasure in 
making him an ohm. may say my first ohm 


0 was obtained in same way through these pages. 
— HM. 


[61830.]— Galvanometer Coils (Q. and I. 
Deteotors).— Quantity coil = 2w. of 26 mils 
d.c.s. wire, intensity = about 240z. of 7 mils 
8.0. wire, Now, questions 61826, 61827, 61829, and 
61880, you could easily have answered by takin 
the Rs. so as to see how the coils were grouped, 
especially as you have had considerable electrical 
experience. The gauges could have been taken at 
the coil stumps with a gauge. What I wish to 
impress is that you need not have troubled the 
members of the MECHANIC; as you have all the 
information at your finger-ends simply for the sake 
of looking for it—VINCENT, 


[61889.] — Twist-Drill Apparatus.— I am 
much obliged to those readers who have replied to 
my query re the above. I do not know where I 
could get a look at Harrison’s Mechanics’ Tool- 
Book”; but if that work gives instructions for 
making twist-drills satisfactorily with the lathe 
even though the process be “laborious and slow,’ 
I hope Eos will send particulars; it would, I 
am sure, be interesting to many readers of “ Ours.” 
Ido not find grinding the point of broken drill a 
difficulty, but want, if possible, to make new ones 
from steel wire. do not quite understand 
 Lumsie’s”” instructions. Does he mean that the 
grooves in drill would be cut out with a slide-rest 
too], as in sorewoutting ? Drills so made would hardly 
come up to my requirements, Will Lumsie 
kindly explain and give rough sketch? My lathe 
is Bin. centre, back-geared, and screwoutting. I 
only require drills from tin. downwards. Surely 
some of our readers must know of an appliance for 
such a simple thing as cutting twist-drills with a 
screwcutting lathé. Many of us would gladly give 


£10 or £15 for such an apparatus.—A COUNTRY 


PARSON. 


(61845.]—Softening Oast-Iron.—I have suc- 
ceeded in doing this by making the casting red-hot, 
and placing it in a box of sawdust until cold. 
(Memo.—Put it out in the open air, or you will be 
stifled.)— A., Liverpool. 


[61869,]—Fleas.—A good remedy for fleas (or 
bugs) is to wash the floors with lead water—that 
is, water which has stood on white lead (to be ob- 
tained at a colour shop). The water is somewhat 
poisonous, but does not smell badly, like carbolic 
acid. Also, paint the bedsteads every spring time 
with lead paint (mixed with any colour you like) 
all round the rails under mattress, also sprinkle 
spirits of turpentine all round the edge of mattress, 
and the “friends” will soon disappear. I was 
once very much troubled with these pests, but got 
rid of them. We now get about two or three fleas 
in one year—of course, they are brought in. I keep 
no cat, dog, chicken, or pigeon.— W. 


_{61870.]—Thermopile, &o.—The construction 
of an ordinary thermopile is a very simple matter. 
They are usually made up in this way: —30 pairs 
of antimony and bismuth bars about lfin. lon 
and j,in. square, are bent and bevelled off at bot 
ends. They are then soldered together in series 
as shown in the sketch, alternately‘a bismuth and 
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then an antimony bar. The interstices are then 
filled up with some insulating material, such as 
parafin wax, pitch, or shellac, taking care to 
leave the joints protruding and free from insula- 
tion. It will now be seen that we have 30 small 
thermo-electric cells joined up in series. Now 
each junction, when subjected to the influence of 
radiant or conducted heat, . a slight 
chemical change, due to the action of the two dis- 
similar metals. As a result, a small current of 
electricity coming from the bismuth to the anti- 
mony is obtained. When the poles of the above 
battery are joined up to a very sensitive gal- 
vanometer, whose coil is made up of many 
turns of fine wire, it will be found that the 
radiant heat of the hand held some inches off is 
que sufficient to produce a considerable de- 

ection on the registering instrument. One of 
Sir William Thomson’s reflecting galvanometers 
is perhaps the best instrament to use with a 
thermopile. It is usual to inclose the thermo- 
pile within a rectangular brass case, and having 
two movable covers as shown in the sketch. About 
one clear inch of air space is allowed between the 
surface of pile and end of cover. This air space 
acts as a medium for shutting off the heat rays 
where no action is required. The thermopile is 
perhaps our most sensitive method of detecting 
small variations of temperature. (2) The electric 
railway running between Portrush and the Giant's 
Causeway, in the North of Ireland, and Volk’s 
Marine Electric Railway in Brighton, Sussex, are 
the oldest, if not the only, electric railways running 
in the British Isles.—J. T. N. 


(61881.]—Tangent Galvanometer.—The coils 
are placed in magnetic meridian, and the force 
acting on the needle is perpendicular to the plane 
of thé coils. Let ô be the deflection of the needle, 
21 the length of the needle, u the strength of each 
pole, and H the horizontal component of earth’s 
magnetism. Hence we have a “couple” due to 


4 IG! 


the earth’s magnetism, formed of two forces 
parallel to the magnetic meridian tending to turn 
the needle into the meridian. Hence moment of 


couple— 

H n X BM (Fig. 1) 

=Hypx AB sin. ô 

= x 21 sin. ò 

= sin, ô 
where (21 u =) M = “magnetic moment” of 
needle. Now, the force exerted by a current o 
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flowing round a coil of radius r, with n turns upon 
a needle 2“ in length, and p strength of pole, is 


Len n 4 ting perpendicular to the plane 


r 
of the coil. But this force forms a “couple” 
tending to turn the needle east and west, whose 


moment is— i 
petan xAM (Fig. 2) 


= potan x ABoos.é 


= Len x 21 cos. ô 
r 


= BCZTNR „ M cos. 
r 


But the moment of this couple exactly balances 
that of the first couple. 


. M H sin. 3 = . cos. ò 


= Hr tan. 0 
2 7 


whence 


This gives the strength of the current in absolute 
measure— 


0 3 — H r 
. O (in ampères) = 10 Ten n ö 
This would give in your case as the strength af the 


current 8 
17 x 13 x 7 
2 77 


ampdres 


10. 
_ 1785 
7 


= 2°46 amperes approximately. L. B. and S. C. R. 


(61895.]—Stenoilling on Glass.—I fancy the 
reply to this query will not be of much service. I 
don't think, from what I remember to have seen 
in a glass works some years since, that it is done in 
this way at all. The glass is covered all over 
(evenly) with the colour, and allowed to dry, the 
stencil plate is then placed in position, and the 
excess of colour brushed out with a badger or camel- 
hair brush; any powder which may get under the 
plate can be easily blown off.—Os. 


[61898.]—Hard Water.—The hardness of water 
consists of two kinds—temporary and permanent, 
Permanent hardness is that which cannot be re- 
moved by boiling. To determine the total hard- 
ness proceed as follows: Take 50c.c. of the water, 
place in a stoppered bottle of about 100z. 1 
and run in standard soap solution until, after we 
shaking, allowing the bottle to lie at rest on ita 
side for four or ſive minutes, the lather does not 
break up; or, in other words, until a permanent 
lather is obtained. Sometimes a false permanent 
lather appears, but by always adding another co. of 
soap solution, when the process is thought to be 
finished, this error may be obviated, as the lather 
will at once commence to break up if it is not 
permanent. Should the water be a magnesia water, 
the entire solution must be so regulated that only 
about 80.0. of the soap solution is used. If 500.0 
of the sample takes more than 10c.¢. soap pe 
dilute 500.0. of the sample with 500.0. of distill 
water and work in half, doubling of course the 
number of c.c. of soap solution used. For 91 8 
500.0. of water used, whether sample or distill 
water (for dilution) 10.0. must be deducted for 
absorption. Magnesia may be estimated by pre 
oipitating the lime and applying the soap test to 
filtrate. Multiply result 43, and it will give 
grains of magnesia per ziloa. The permanent 
hardness may be estimated by taking about 0'5 
litre, placing in a flask connected with ‘an invert 
condenser, and boiling for an hour. The water 1s 
then filtered from deposit, 50c.c. of the filtrate 
taken, and the soap teat applied as before. This 

ives permanent hardness. The total hardness 
ess the permanent hardness gives temporary 
hardness, The following is the method for pre- 
paring the standard soap solution, which, on the 
authority of Tichborne, requires no settin against 
a known quantity of CaCo,. Take 50.0. of as pure 
as possible oleic acid, add about 500.0. of proof 
spirit and two drops of 5 Run in 
a normal solution of Na HO until the colour is just 


struck, Since it is found that 15˙50. 0. ＋ NaHO 


require the solution to be made up to 8200.0. with 
proof spirit, therefore n being the number of 6.0. 


of 7 NO used 2X 820 number of dd. it 


15˙⁵ ' 

isto be made up to. Working on 500.0. of the 
sample, each o.c. of this soap solution pas 
‘one grain of caloium carbonate per on. 
Another method, and one which I have 
found to give very good results, is as follows. 
Temporary hardness; Take 700.0. of the sampl j 
make hot in a porcelain dish; add a few pora 
phenoacetoline, and titrate with fiftieth norm 
sulphuric acid. Hach c.c. 50 H. SO. used equals 
er gallon of temporary hardness. Per 


grains , 
ardness: Take 70 c.c. of the sample; 


manent 


about as many c.c. of fiftieth normal sodium car- 
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bonate solution as there are grains per gallon of 
solids (non-volatile) ; transfer to a platinum dish, 
and evaporate to dryness over a water-bath. Take 
up with recently boiled distilled water, which 
must be perfectly cold, filter, wash residue well, 
and make filtrate u fo about 70c.c. Make this 
solution hot, add a few drops of phenoacetoline, 


and titrate with 50 H,SO,. The number of c. o. 


used, deduoted from the number of o.c. of 
A Nag, previously added, equals grains per 


gallon of permanent hardness. There is no hard 
and fast rule as to how much lime must be added 
to soften water; all depends upon the nature of 
the water. Permanently hard waters cannot be 
softened by the mere addition of lime, as this onl 

removes bicarbonates, and does net affect sul 
pen of lime and magnesia. The best medium 
or softening waters is a composition prepared by 
P. A. Maignen, of London, and known as “ Anti- 
calcaire” powder. It consists of quicklime, car- 
bonate of soda, and alum, in proportions which 
vary according to the composition of the water to 
be“softened. I can 


7 ersonally testify as to the 
efficiency of the above mentioned softening 


medium, having used it with every success in 
London, which water, I may say, has a hardness 
of ele 15°% — HENRY J. Harpy, F. C. S. 


61903. Harmonium.— TO ORAN ON.“ — 
he aperture to 16ft. reeds is 7in. long by Jain, 
wide; valve opens in.; well, 2in. deep; valve 
board, lin. thick. I have tried raising the tongues, 
but no better; I have not got a case for instrument 
et. Will it be better with more wood about? 
VEEN. . 


{61921.|—Soldering Lamp.—Portable Sol- 
dering Apparatus for Line Wires.—This is 
acopper bux riveted together or overlapped and 
hammered together. It measures about 3hin. by 
Ain. by 34 deep. It has a groove running length- 
ways on the top for the wire joint to lie in. It is per- 
forated half wayup from the bottom and bottom also. 
The door hinges at the bottom with a sliding bolt; 
itis charged by filling with waste and saturating 
with paraffin-oil—spirit is better, but dearer. It 
istaken to the top, or where the wire may be on 
the pole, the joint being previously well twisted 
and trimmed off, and lighted. They may he 
bought at an ironmonger’s not far from the 
Horseshoe, Tottenham Court-road, London.— 
VINCENT. 


- [61980.]—Brazing Bicycle Head.—There are 
several ways of brazing such. I think C. M Carthy 
will find the following to suit him :—First clean 
parts to be brazed, make them a nice fit, so that 
yon have to give them a light rap with hammer to 
ve home, see that you have got both forks on 
equare, drill a small hole through for you to hold 
firm whilst getting your heat, take out, get some 
borax and water, rub on parts to be brazed, get 
some spelter and borax, put inside fork, and insert 
and pin. Now you are ready for your braze. 
A small forge is the best you can have, make your 
fire up nicely, let flare burn out, so that you have 
ared glow, place your part to be brazed on fire, 
and blow gently; take care not to burn bottom 
side, In a little while you will see a blue flare, as 
though it came out of the forks ; take off im- 
mediately, and turn over for a few seconds till 
brass is set; you will find a solid braze.—ONE WHO 
HAS DONE IT. 


{61945.)—Lamp Oils.—Perhaps my experience 
may be of use to Dimlight.“ In former days 
we had a pair of “moderators,” burning colza, 
One was altered to a “ Silber,” burning kerosene, 
Great improvement. Then No. 2 was altered to a 
“Duplex.” Still further improvement. No. 1 
was then again altered to match No. 2. I now use 
a“ Defries Safety Lamp,” and like it so much that 
Iam thinking of having both the old lamps fitted 
with that burner if possible. I also formerly used 
a Queen's reading lamp, burning colza; but 
found the trimming and cleaning rather trouble- 
tome, I think the shadow depends much on the 
kind of globe used. I should recommend either 
an open-bottom green glass shade, with white 
uning, or a shade somewhat in the shape of an 
inverted flower-pot, with the upper part opal and 
the bottom olear glass. I burn kerosene, costing 
10d. per gallon. Of course, the more light you get 
the more heat you must put up with.—B. G. 

61948.]J—Induotion Ooil.—Try again with 

owing solution for battery: — 20z. bichromate 
of potash, one pint of boiling water, to which, 
when cold, add 202. of sulphuric acid. If this makes 
the hammer of contact-breaker vibrate all night, 
the fault is in the secondary wire. . Try the above 
solution, and if you still get no results let me 
—H. AUSTEN, . . 


161049. oiler Gauge-Glass.—I have already 
— attention in these pages to the faot that to 
ch (not scratch) the inside of a glass tube with 
on or wire, or even tinfoil used upon 


hemp thread with a wooden piston and piston rod, 
will, as often as I have tried same, result in the 
fracture of said tube within 24 hours. My 
experience has been with tubes up to Ijin.— 
A., Liverpool. 


[61951.]—Legal.—I think Dens,” in his reply 
to this query, is wrong. Dens of Peckham ” oan- 
not possibly be a regular dentist, however many 
apprenticeships he may serve, as no one can be, or 
call himself, a regular (or any other) dentist till he 
has been registered as such, and “ Dens of Peck- 
ham ” ought to know that the Dentists Act is very 
likely to trouble him; and, further, that no regis- 
tered dentist would give him employment as an 
assistant while he was acting in the manner he 
suggests. Let him get the Act: it will only cost a 
few pence. I don't see that he has any particular 

ievance because the Act came into operation 
just before he commenced. He might just as well 
blame the railway company if he missed his train 
by ten seconds or so.—O8, 


* (61960.]—Boiling Oils. Fabrication of Yola- 
tile and Fat Varnishes,” Andres, published by 
Sampson Low, is reputed a standard work; it is 
rather dear—12s. 6d., I think. One ounce of borate 
of manganese tied in a linen bag and suspended in 
a bottle of linseed oil containing 24 gallons, and 
kept in a warm place, say in a water-bath on the 
hot plate of a kitchener, will make a quick drying 
varnish in ten to fourteen days. I have been shown 
the oil dried into a stiff jelly, by leaving it thus too 
long.— W. A. 8. B. 


5 am much obliged to “ T. C., 
Bristol,” for noticing my query as to boiler; but 
he does not say if there is steam space enough. 
Should be glad to know, as I am rather afraid it 
will prime. I also should be glad if he will notice 
my query as to pressure, No. 61967.—R. A. L., 
Devon. 

[61967.]J Pressure Gauge. Two years since 
I made a small gauge lin. diameter to indioate to 
201b. ; but it is a very fiddling job. I tested it by 
attaching to a large boiler, and marking the dial 
to agree with that of the boiler as steam was 
rained I append sketch. It consisted of a piston 


SECTION 


BACK VIEW 


DIAL 


resting on a diaphragm of thin rubber connected 
to a bell crank, having a rack at one end, taking 
into part of pinion to move pointer.—T. C., 
Bristol. 


[61968,] — Woodward's Spongy Lead.—I 
think this is made by pressing molten lead through 
a metal plate perforated with very small holes.—H. 
AUSTEN, 


[61968.]|—Woodward’s Spongy Lead Bat- 
tery.—The Woodward plates are prepared under 
two processes. One is a honeycomb plate of spongy 
lead having very great 08 and the other a 
compressed plate of the earlier lithanode type. 
The former, which is the positive plate of the 
Woodward system, is prepared by splashing or 
pouring molten lead into a mould ontang 
granulated salt, which forms the reticulations an 
cavities in the plates, after which a second Jayer of 
salt is Soriaeled: and the process repeated until the 
plate has obtained the required surface. For the 
negative plate the inventor prepares a dough-like 
composition alpina o a mixture of specially- 
prepared polarised litharge, to which is added a 


i kaline solution in combination |, . f 
sa gen aT ee ‘there is a difficulty, however, in making the re 
lead adhere to the plates; but if the accumulator is. 
only wanted to do small service, such as lighting a: 
‘fairy lamp, the following will be found to answer 
well: — Cut two plates out of 
about 4in. by 1 in.; now turn over the edges of 


with sugar of lead and a little sodium carbenate 
which serves to bind the compound togorier ani 
prevents sulphating and scaling of the plates. This 
composition is then moulded and cut into strips, 
or rather into the desired form, over which a layer 
of prepared molten lead is distributed or soattered, 


which layer or coating presents an undulated sur- 
face, and into these depressions or cavities a 
chemical solution is washed prior to forming the 
lates. These two electrodes are then made up 
into batteries of any desired form or shape, for 
lighting or power purposes. It may be mentioned’ 
that owing to the great surface of these plates 
they are easily and quickly formed, which isa 
eat advantage in the manufacture of storage 
atteries, as it reduces the cost of production. The 
above is a condensed description of the Woodward 
process, which is protected by royal letters 
atent, and therefore could not be manufactured 
y“ W. E. H.” without a license from the in- 
ventor. However, to get over this, W. H. H.” 
had better order his plates ready prepared, as it 
will not answer his purpose to lay down special 
plant, costing probably a few thousand pounds, to 
make the few cells he may require for private use. 
—SHIPPEY BROTHERS. 


[61969.]—40-c.p. Dynamo.—Wind as much 
No. 20 B.W.G. on armature as it will hold prob: 
ably about 141b.), and 5lb. of No. 22 on each core 
of magnets. Get 30-volt lamps.—H. AUSTEN. 


[61971.J]—Gramme Dynamo.—Wind 3lb. on 
each limb, the same size as you have on armature, 
for a shunt machine, which I think will answer 
your purpose best.—H. AUSTEN. 


[61972.]—Safes.—There is a method of joining 
the plates for a safe by dovetailing them, insert- 
ing the dovetails into a kind of tube at the corner 
of safe, and then filling the joint with molten 
cast iron. I should say this would make a very 
serviceable affair. I would not give much for an 
amateur-made safe, however clever the construc- 


(61972.]|—Safes.—Mr. Conry's reply may mis- 
lead. The secrets of safe-making are fine work- 
manship and powerful machinery. The construc- 
tion adopted by the leading firms is usually 
patented, therefore not secret; and furthermore 
most of them give very full structural drawings of 
every part in their illustrated price-lists. ‘There 
is no difficulty in obtaining these lists. Chatwood's 
list would, at all events, give a very fair idea of 
the elements of the problem. The fire-resisting 
chambers are not air spaces, but water spaces ; that 
is, they are filled with salts containing a large 
quantity of water of orystallisation; the result 
being that the safe is, in event of fire, filled with 
dense steam. For information as to locks, see 
Beckett's artiole in Hnoyclopedia Britannica.” It 
has been republished separately; but I fear it is 
not in print now.—W. e We e 


G — Safes. — If “Plumber” wants to 
make a arpar prog: safe of, say, Bft. high, he 
must make the sides and ends and back out of gin. 

lates put together with 2in. angle-iron. The 

rame should be made with 3in. by țin., with lugs 
welded on for the pivots of the door to swing on. 
The frame is dovetailed together, and then riveted 
on to the ends together with the angle-iron. You 
can then put your safe together and rivet up the 
sides. You must then make your inside body with 
12 gauge plates, putting what drawers or shelves 
you require and make it 3in. er all ways than 
your outside body. This is put on the frame 
resting on angle-iron screwed on to the inside 
of frame zin. deeper than the thickness of your 


door, so that when the door is shut it is zin. 


inside of the frame. You then fill your safe 
with fire-proofing. The best is hard wood ashes 
or whiting, or fine oak sawdust and alum rammed 
in tight. Then put the back on with counter-sunk 
headed screws not too deep, so that when you trim 
your safe off you file off the slot in the head of 
screw: that prevents the back from being got out. 
Any good lever lock is iy sea a ; but if 
. Plamber " will publish his address, I will inform 
him how to go on as he proceeds with the building 
of his safe.—C. B. 


[61980.]—Two Puzzles.—The second query, 
“how to get a band to go through every room in 
the house, and not through one room twice,” is, to 
say the least, vague. What kind of “band” is 
intended? A band of musicians? Such a band 
might “ go” through the rooms. A band of leather 
could not, but it might be carried through. Does 
she mean how to arrange a continuous band of 
something, so that part of it is made through every 
room ? If so, how is it to be allowed to pass? —only 
through the doors and windows, or may a hole be 
cut in a wall? And lastly, when she indicates the 
house—what house? Surely it must make some 
difference whether the house ‘is, say, Buckingham 
Palace or the gatekeeper's lodge —_GAMMA SIGMA. 


[61981.]—Pocket Accumulator.—It certainl 
is advantageous to cover the plates with red lead, 
inasmuch as they will not be so long forming H 


about. 8lb. lead, size 
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the two sides and bottom to the depth of about 
$in., as shown on sketch, and perforate with holes 
about zin diam.; now thoroughly olean the lead 
and fill up to the top of the small flanges with red 
lead made plastic with dilute sulphuric acid (1 to 10 
of water); when quite dry wrap them in parchment 


b -+-- --> 


en hw ew wwe 


or canvas, and form in the usual way. After a few 
days’ forming the red lead will be found to be quite 
hard, The covering may now be removed, and the 
plates put in their permanent case; of course, the 

plates will only make one cell, having an 
5 p ave non, cells wil ngae 
a 3}-volt fairy lamp admirably. course, Harry 
Peali is aware that the use of red lead in 
accumulators is the subject of a patent.—E. E. 


two 
E. M. F. of about 2 volts ; 


VAUGHTON. 


[61987.]—Bore Holes.—If “Miner” will get 
the Engineering of March 18, 1885, he will find 
described a surveying instrument for finding the 
watering ane deflection of bore-holes, A simpler 
method I have used for bore-holes, which must be 
perfectly round, is to make a wire double cone 
that will just go down the bore-hole, suspend it 
from a point, say, 50ft. above mouth of boring, 
with a fine wire. Get two cords and fix them 
across the top of the bore-hole, so that their inter- 


section marks the centring bore-hole. The centre 


of cone wire, as the cone is lowered down the bore- 
hole, shows whether the boring is perpendicular or 
not, and by measuring how much the centre of 
wire deviates from intersection of cords at, say, 
every 10ft, a proportion sum will show where 
the cone is; the bore-hole can then be scaled down 
on paper.—RIFLE RUNCORN. 


[61997.]—Moulding.—All large cylinders are 
moulded and cast in a vertical position. Small 
ones are moulded in a horizontal position, then put 
up on end to be cast. Feeding is to make heavy 
parts solid. Cylinders don’t require feeding, as it 
1s better to allow the runners to cool, then the ex- 
pansion of the cores will feed it. If you feed, the 
metal will come out of casting. CAST IRON. 


ae Falb's Prediotions — (and letter 

26923).— The 

March 22 and 28, April 7 and 8, Ma 
6, 21, and 28, July 20, 24, an 


[62011.] — Earthquake Predictions.— It is 
easy to predict SS one is allowed the 
whole world to seek for verification, They occnr 
about once a month in Japan and at such places as 
Manila. Falb simply made a lucky guess — 
that is all; he did not specify the locality. It re- 
minds me of a well-known gardening writer who 
some years ago used to depend on the “changes” 
of the moon as weather guides, and took two days 
on each side of the date of the phase as a“ margin.” 
Of course he was invariably right. With such 
conditions changes of weather wonld of necessity 
Occur with the “changes” of the moon—in the 
majority of cases. VIDEO. 


[62016.]—Preserving Food in Tins, &0.— 
Meats, &c., are put into tins raw and soldered up. 
A small hole is then made in top of tin, and they 
are placed in a boiling solution of calcio chloride. 
After polling noel the steam escapes freely from 
the tins, the holes are closed with a drop of solder. 
For fruits, bottles are best; pack fruit in care- 
fully; fill up with cold water. Don't add sugar, 
except to pears, peaches, or strawberries, Support 
bottles on laths clear of bottom of copper, and fill 
with water half-way up bottles. Put cover on 
boiler, and leave in proper time. Then take out 
gently, and tap lightly till all bubbles rise. If not 

» fill with boiling water, and cork them, 
Length of time to boil fruit :—Cherries 5 minutes, 
strawberries 8, raspberries 6, gooseberries 8, cur- 
rants 6, rhubarb 10, plums 10, peaches 15, pears 30, 
apples 20, quinces 20, tomatoes 80, peas and beans 
3 to 4 hours. Pears need 80z. of sugar to the 
quart, peaches 4, and strawberries 8.—HLEo- 
TRIQIAN, 


[62017.|—Odic Force.— Further experiments 
have rendered me very sceptical as to odio force 


' Prepare a number of 


and the odometer. I have at times found that it 
refuses to move, as Triton“ says it does with him 
too, though, once started, I have found no diffi- 
culty in changing motion by applying other finger, 
&o. I fear odic experiments and od-subjects, so 
appropriately named by Dr. Mayo, require more 
credulity than Triton seems to possess, or than 
I can now give. I find odometer moves very slowly 
at first; but, eepecially when rotating, motion in- 
creases to a certain limit. I now think the in- 
crease, at any rate, is due to unconscious muscular 
action, On repeating experiment with magnet, I 
got a precisely opposite result to that mentioned in 
letter—i.e., odometer rotated against watch-hands 
over S, pole, and with watch-hands over N. Per- 
nape more readers would try these experiments, 
and report results.—ODOMETER, 


[62020.]|—Incandescent Lamp.—By practice 
a practised eye can tell whena lamp jis properly 
incandesced. A voltmeter does the rest. For 


‘accurate work a photometer is used.—HLEC- 
TRICIAN. J. 


[62020.]-—Incandescent Lamp.—To ascertain 
how much current and at what voltage is required 
to run a given glow-lamp, proceed as follows: 
pint chromio-acid cells, one 
zine and two carbons, about 6iu. by 3in. Twenty- 
five will be enough for most lamps, as very few 
are made over 50 ohms resistance. Arrange the 
elements so that they can be lifted out of the solu- 
tion when not in use. Connect the elements in 
series, having wires out from each pair of ele- 
ments, so that any desired number can be coupled 
up to the lamp. In testing any lamp, begin 
rae be with one pair, and go on adding pairs until 
the desired effect is attained. Remembering that 
each cell gives two volts very nearly, it will be 
easy to calculate the voltage of any lamp.—S. 
BOTTONE, 


[62020.]—Incandescent Lamp.—Connect it 
on to some source of electricity, the E.M.F. of 
which you have the means of varying, as a primary 
battery, dynamo, or accumulator ‘cells, which are 
best of all, and gradually raise the H. M. F. (e. g., by 


adding one oell after another) till the lamp is fully 


lit—that is, roughly speaking, until the filament is 
the same colour as the brightest parts of an 
ordinary gas burner, or a little less bright; then 
note the H. M. F. of your source of current, which, 
with primaries or a dynamo, will require a volt- 
meter; but with accumulators you can reckon it 
very closely, counting two volts per cell. This is 
near enough for most ordinary lighting ; for exacti- 
tude you will require a voltmeter and photometer. 
—EDWAED Conry. 


62021.]—Liability.—As sub-tenant you are not 
liable should the principal tenant fall in arrear 
9185 Act 34 & 85 Vict. c. 79). In the event of 
istraint the lodger should serve a declaration 
with the bailiff setting forth that the goods so dis- 
trained are, his property, and also setting forth 
whether any or what rent is due. He should also 
pay such rent to the superior landlord, and it will 
e deemed a valid payment to the immediate land- 
lord.— B. Sc., Plymouth, 


[62022.] — Photographs. — When bright and 
crisp prints look quite flat and bad coloured after 
toning and fixing, no doubt the toning and fixing 
are at fault. Try another formula. For instance, 
if at present you use the gold and acetate, change 
to 50 gold and chloride of lime.—B. Sc., Piy- 
mouth. 


162022. —Photographs.— The toning solution 
is either poor, or the hyposulphite of soda contains 
too much free sulphur. Try the acetate toning 
bath, with a fresh sample of hypo., as I think hypo. 
deteriorates very much by being mixed any length 
of time before use.—LANCH CORPORAL, 2nd L.N. 
Lancashire Regiment, 


[62022.] — Photographs.—I guess this is a 
pretty general complaint amongst beginners. If 
the prints get the right colour in the toning-bath, 
and come to grief in the fixing-bath, it is probably 
owing to the fixing-bath being acid. Remedy: 
Make it alkaline with a few drops of ammonia 
before putting in the prints. I should recommend 

ou to use Edwards’ “X L” (B. J. Edwards, The 

rove, Hackney), and between toning and fixing 
put the prints into a bath of common salt, 2oz. ; 
ammonia, 2 drops; water, 1 pint. This prevents 
loss of tone in the fixing-bath.— R. A. R. BEN- 
NETT. 


[62023.|—Dynamo for Gas Engine.—Six 
acoumulators would be needed. The dynamo 
should be shunt wound, to give about 15-18 volts., 
according to the resistance of the armature. It 
should give five or six ampères with one man 

ower, J do not know the H. M. F. of your dynamo; 

ut you would a have to get one specially 
Wound to suit. I shall be pleased to help you.— 
ELECTRICIAN. 


[62028.)—Dynamo for Gas-Engine.—If the 
power of your dynamo be anything like propor- 
tionate to that of the engine, you will have power 
enough to charge accumulators and to spare; but 


you do not give any details, and a “small dynamo" 
may mean anything. Cannot you give some ides 
of its powers, or a description of ita approximate 
size, gauge of wire, and number of divisions of 
commutator? Also say what size of paes you 
have in your cells (any one cell), and how far 
immersed, as this will give an idea of the power 
reduce by your dental engine, — EDWARD 


[62025.]—Evaporation of Boiler.—Refer to 
page 17 (Answers to Queries, 61766) and you will 
see this calculated. The answer is 871b. in this 
case.—T., C., Bristol. 


62026. — Steam. — Of course, your boiler is set 
in brickwork, and this is not cooled down directly 
the fire is drawn, and so continues to generate some 
of the steam. Again, the water is heated to the 
point due to the higher pressure, and gives up some 
of its heat to generate more steam as the pressure 
falls.—T. C., Bristol. 


[62026.|—Power of Engine. To get any work 
out of this, the ports should be larger than models 
usually have, say zin. by zin., and run it at 850 
revs.a minute with 60lb. steam. Sheet brass or 
copper, well ee and 16 gauge, for boiler 18in, 


by 6in. diameter.—T. C., Bristol. 


[62027.]—Black-Bronzing Brass.—Immerse 
in a solution of 6dr. nitrate of iron in one pintof 
water, or else 5dr. perchloride of iron to one pint 
water. Hither of these will give brown and inter- 
mediate shades to black, according to treatment.— 
EDWARD CONRY. 


[62027.]—Black-Bronzing Brass.—Procure 
some scales of wrought iron at any blacksmith’s, 
and dissolve in hydrochloric acid. Coat the brass- 
work with this. Let it dry, and then cover with a 
coat of blacklead and polish. Finally lacquer with 
pale gold lacquer, which can be procured at most 
gasfitters.— LANCE CORPORAL, 2nd L.N. Lanca- 
shire Regiment. 


[62027.]—Black-Bronzing Brass.—All grease 
must be carefully removed, then with gloves on 
your hands, apply dilute chloride of platinum or 
corrosive sublimate, and vinegar afterwards; var 
nish lightly with black japan; but I prefer the 
mode of a scientific microscopist, who gave me & 
stick of pure asphalte, sent to him by an optioian. 
T was mounting a small microscope of my own 
make and used it; the coating, though 20 years 
old, is as black as jet. You may be able to get the 
liquid black, which dries instantly, being only the 
asphalte dissolved in Gurgein balsam, and strained. 
I think copaiba would do equally well as a solvent. 
=e, os. ' 


[62028.|—Recovery of -Mercury.—Why we 
mercury at all? Gold chloride can be redhoed by 
heat alone. Ferrous sulphate or chloride will also 
reduce it. The salt you use is merourous nitrate. 
The salt T obtain by dissolving the oxide in 
nitric acid is mercuric nitrate, which will not re- 
duce the gold. Stannous chloride, or ferrous 
sulphate in excess will, when boiled with merourio 
chloride, reduce it to grey metallic mercury. If 

ou want it in globules, pour off the solution and 
oil the precipitate with hydrochloric acid— 
ELECTRICIAN. 


[62029.]—Resistance of Armature.—This is 
always measured between the brushes, and is one 
5 of the whole length of wire on the armature. 
— HM, 


[62029:]—Resistance of Armature. — Yes, 
the resistance of an armature is almost invariably 
measured between the brushes; and, therefore, in 
the case of a eee machine, the resistance 
be à of that of the entire cirouit of coils. I 
latter resistance could not be measured in practioe 
without cutting one of the coils somewhere— 


[62029.]— Resistance of Armeture,—The 
resistance, when the armature is standing 8 
will be one-fourth of the entire circuit of the coils, 
in the case of any Gramme-ring wound machine 
and this is the resistance given by the makers in 
describing such a machine. When the armature; 
however, is at work and spinning, the resistance 
is raised, by complications of induced currents, to 
almost exactly double the resistance when station- 
ary—i.e., half of the resistance of the entire coll 
I have found this to be the case by actual experi- 
ments, and the difference must be borne in mind 
in adjusting the external and internal resistance 
E.L. installations, and in designing dynamos. Wi 
drum-wound armatures, where each coil is msu- 
lated from the rest, the resistance when stationary 
is that of the whole of one coil. Whether thé 
resistance in drum-wound armatures rises when at 
work, as it does in Gramme rings, I do not know.— 
HDWARD Conry. L 


[62082.]—Iron Turning.—It is tolerably ga 
cutting to reduce one inch in diameter 5 ree 
outs; but the feed was about right for such a cat 
on such a mandrel, In the second job there must 
have been something slack — probably in 5 
travelling stay—as it should havd done it true 
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one cut; but I like a light cut to finish with.— 
T, O. Bristol ; 


[62082 ron Turning.— The turning de- 
scribed by “Verdant” is what I call rough turn- 
ing for rough. work, I should not have trusted 
three cuts to reduce 7in. diameter to 6in. diameter 
on a 1}in, mandrel, 2ft. long, with the fast traverse 
of 86 mandrel turns to lin. traverse of carriage, as 
the mandrel would be liable to spring out of truth. 
You would have done better by taking four cuts 
np the bosses, three heavy outs with a slower feed, 
and thena light finishing cut. He does not atate 
the speed of the lathe by which he turned the 
bosses—that would make a difference. With regard 
to your second query, turning the shaft oval, you 
would have avoided that by taking two outs up the 

ne rough, with a feed of 50 mandrel turns 
to lin, traverse of carriage, the other a light finish- 
ing out with a feed of 76 to the lin. and besides 
using the travelling stay, fixed a stay or steady on the 
bed of lathe about 3ft. from headstock.— KNIGHT 
Coalbrookdale, Salop. 


[62083.]—To Mr. Wimshurst.—It seems to 
me that “J. B.” has wrongly fitted his driving- 
bands; hence, the discs revolve in the wrong direc- 
tion, If he again reads the description of the 

e published in the . M.,“ from which he 


three bands which drive respectively the first, 
fourth and fifth, and eighth disos are fitted to run 
straight, while the two bands which drive the 
second and third and the sixth and seventh discs 
run crossed, Remember, with this, the top brush 
tothe front diso is to the left hand, while the 
bottom brush is to the right hand. This is shown 
in the picture; the remaining brushes are, of 
course, atranged to suit this, The glass tube 
which encases the upright rod from the conductor 
ought to stand Gin. above the top of the case, only 
see that the glass tube is of proper quality glass; 
these touching the wooden ball is of no conse- 


work; but long small-diameter jars give propor- 
tionally quicker sparks. You may make them 
out ofa length of glass tube, sealing up the end of 
same in your blowpipe ; all else seems to be right. 
Let me hear how you get on. I am always glad to 
give a helping word.—J. W. 


[62086.)—Power of Engine.— The engine de- 
ecribed would not run a 15c.p. dynamo. There isa 
new engine well guited for electric lighting made 
in several sizes. It is on a new safety principle, 
and is very low in price, I shall be pleased to 
Mell are particulars if you write to me. Sizes 

half-man power.—ELECTRICIAN. 


(62087, —Pity the Sorrows of a Poor Old 
Man.—This poem, commonly called the “ Beggar's 
Petition,” forms one of a small volume of poems 
published in 1769 by Thomas Moss, who was 
minister of Trentham, Staffordshire, and who died 
there in 1808, (From the “ Book of British Poesy,” 
edited by the Rev. George Gilfillan).—D. G. 


J62088.]J— Brass Foundry.—Core sand should 
not be wet at all. If you have been using it wet, 
that sufficiently accounts for your cores sticking 
and breaking. The sand should be damp or moist, 
and that is all; and then if the box is properly 
made, it requires no coating except the ordinary 
varnish or blacklead. The box is taken from the 
core immediately after making. None of the cast- 
ae on p. 405 are figured for definite sizes, being 

y of a general character; but in each case the 
runners are drawn fairly proportionate, so that you 
could scale them. Or if you give me the size of a 
casting which you wish to make, I will tell you 
what size to make the runner.—J. H. 


[62039.]—Eleotrical.—The medulla oblongata 
contains the nerve centres presiding over circulation 
and respiration, and also a cardio-inhibitory centre. 

ese centres are of the highest importance to life, 
tnd the querist should be careful how he passes 
galvanic currents through the organ, unless he is 
g to introduce a new and improved method of 
committing suicide-—WM. JOHN GREY, F. C. S., 
Newcastle-on-Tyne. 

162040. —Oost of Electro-Motor.—An electro- 
motor, to give one-man power, if home-made, need 
not cost more than from £2 to £2 10s., according to 
Pan Six gallon-size chromic-acid cells should 

employed, and the cost would be about 238. 
daily.—BOTTONE, 


[62040,]— Electro-Motor. — You can get a 
pretty decent 1-man power motor for about.£10— 
red One that will return about 75 per cent, of the 
Power put into it, and will, with proper gearing, 
ah on a shaft about the power of an average man; 
to the gearing necessary to reduce the high spee 

power, if this be desired, will, of course, cost 
in probably about £5 extra, accordin 
Bi umstances. As to battery, see my answer, 61768, 

for: peace, in same number with this.— 


EDWARD Co 


Chen. J- Dynamo Golls.—It is not possible 
8 go the size and quantity of wire required 


o data you give, Suppose we take the re- 


an insoluble sal 
easily passed from the system. If the querist will 


sistance of your armature as ‘287w. (which for wire 
of 98 per cent. would be about right), then the 


and the resistance of your shunt should not be less 
than 150w. To find the size of wire you must first 
find what magnetising power or ampère turns you 
require, both in the shunt and series, when, from 
the above data, you can easily find the proper size 
of wire. This can, of course, only be done by 
experiment, using temporary coils on the field 
magnets, with a known number of turns on each 
coil.—_OHM, 


[62041.]—Dynamo Ooils.—I presume that 
your d o is to be compounded for constant, 
potential; then, according to Prof. S. P. Thomp- 
son, the resistance of the shunt coil should be 
about 1,000 or 1,500 times that of the armature 
and the resistance of the series coil about 4 that of 
the armature. And, again, the number of series 
turns must be to the number of shunt turns as the 
sum of the resistances of the armature and series 
coils is to the sum of the resistances of the 
armature and shunt coils, The actual number of 
turns on your machine will depend on the number 
of volts it is to give, and on the speed at which it is 
to run. This is best determined by experiment 
with temporary coils and separate exciting current 
running at given speed until required potential 
difference is reached.— W. E. H. 


[62042.|—Soldering Fluid.—Weaken the sol- 
dering fluid by dilution with water, half and half, 
or a little less, or use powdered rosin instead, or 
you might try tallow; it will do for copper and 
5075 and, I should think, for zinc also. —HDWARD 

ONRY. 


[62047.]—Waterwheels.—According to Moles- 
worth, the speed of this wheel should be 5gft. per 
second, You would consequently require to in- 
8 8 to, say, six turns per minute.—T. C., 

ristol. 


aioe Plate Furnace.— If R. Smith 


be glad to send him working drawing of a plate 
furnace similar to the one he requires.—LANCE- 
CORPORAL, 2nd L.N. Lancashire Regt. — 


. . 


[62049.]—Antidote for White-Lead Dust.— 
I have heard of a few drops of sulphuric acid put 
into drinking water (just sufficient to make it 
slightly sour) doing good.— OHM. 


62049. |— Antidote for White-Lead Dust. 
—You will find mixing a little sulphuric acid 
with water —suffioient to make the drink rough to 
the mouth—a most effectual drink. This is used 
in most white-lead works. In some cases a little 
common syrup is added, to make it more pleasant. 
—T. C., Bristol. 


[62049.]-—Antidote for White-lead Dust.— 
Get a respirator made to cover all the lower part 


of the face, bulging out well in front of the nose 


and mouth, and fitting on tightly, so that air is 
not admitted at the sides. It could be made of 
two plies of wide-meshed wire gauze, leaving a 
space of iin.; insert between the plies of gauze 
cotton wool, and you will find this a perfect 
remedy.— B. SC., Plymouth. f 


P for White-Lead Dust.— 
Take sulphuric-acid lemonade as soon as pos- 
sible. Lead poisoning has disappeared in all the 
lead factories owned by respectable firms since 
the discovery. that thereby the noxious oxide is 
turned into sulphate of lead—its only harmless 
salt. Jugs of this pleasant acidulated beverage 
are placed in all the workshops for the free use 
one wineglassful purest sulphuric acid 
an imperial quart of soft water (rain or 
distilled). At first, it will be well to take half a 
wineglassful when going to work and on leaving it. 
Being injurious to the teeth, they should not be 
touched by it. Have a glass sucking-tube, or a 
rubber one, and rinse your mouth every time with 
plenty of water. Let a respectable chemist make 
up this remedy, and you can take it weaker when 
you feel better.— Hos. 


[62049.]—White-Lead Poisoning.—The usual 
antidote in white-lead works is dilute sulphuric 
acid, for the simple reason that it forms with lead 
viz,, sulphate of lead, which is 


mix, say, loz. of pure sulphuric acid with 90z. of 
water, and add a few drops of that to the water he 
drinks, he will, I think, find a decided change for 
the better. He should always wash before meals, 
using a stiff brush to remove particles of lead from 
beneath the nails. I would also recommend him 


A WHITE-LEAD WORKS CHEMIST. 


[62058.])—Engine Oylinder.—4in. by 6in., if 
with an average pressure of 80lb., will give 5 I. H. P. : 
but I suppose you intend '80lb. boiler: If the 
latter, I should advise 4in. by 7in., and cut-off at 
3-stroke. Shaft, pin, diam. inamallest part; fly- 
wheel, 2ft. 4in.; piston-rod, jin. You had better. 
buy a 5-horse vertical boiler, or else a Cornish, 


resistance of your series should not exceed °215w., |. 


only costs 308. 


advertise his address in these columns, I shall. 


tives, F sons about. 
of the operatives. For grown persons a a I would give him the same advice now if 


to eat brown bread and olean his teeth regularly.— | 


‘These small boilers are quite a speciality, and 


cheap.—T. C., Bristol. 


[62054.]—Hlectric Motors.—Motors of this 
pattern are mere toys, and about as inefficient as 


they can well be made, having no power to speak © 


of. A motor capable of driving a sewing machine 
If you will write to me telling 
me what you want it to do I can help you.— 
ELECTRICIAN. | 


[62064.]—Electric Motors.—I have made an 
electric motor in the following manner :—A central 
driving-wheel like your Fig. 1, about 6in. diam., 
with seven armatures. The magnets are placed 


one on each side, so that when the poles of one 


maghet are opposite an armature, the poles of the 
others are just between two armatures. Tho mag- 
nets then receive the current alternately by a 
contact-breaker somewhat like the one in your Fig. 2, 
but with a small spring on each side, which breaks 
contact with first one magnet, then the other, as 
their respective poles come opposite to the arma- 
tures. This arrangement allows each magnet a 
fraction of a second more time to become saturated, 


and therefore, to have more power on the driving- 


wheel. The wire on the magnets should be pro- 
portionate to the iron core, &. The following is 
taken from a back number of the “ E.M.” :—Size 
of wire No. 24, diam. of iron core ĝin., length of 
poles 2àin., diam. when wound 1}in. My motor 
will work at, I should think, quite 300 revolutions 
per minute, with a couple of small bichromate 
cells, and has plenty of power to drive a small 
model, &c. Any more information with pleasure. 
—CHROMOS.  . 

[62057. |—Photographic. — “ Orthochromatio ” 
has had the same experience as a writer in the 
British Journal of Photography, who finds that 
dipping plates is no good—the emulsion must be 
stained. Further, a yellow screen must be also 
used to produce the orthochromatic effect.—B.Sc., 
Plymouth. 


[62057.] — Photographic Orthochromatic 


Plates.—To MR. BOTTONE.—Have you printed 


from your orthochromatic plates? If not, do so, 


and I think that you will find that there is a 
truthful rendering of tone not to be found in the 


ordinary plates. But please bear in mind that the 
stained plates are much less sensitive than the 


others, and are generally used with a yellow glass 
before the lens, to equalise even, more the power of 


the different rays proceeding from the coloured 
bodies.—S. BOTTONE. 


L62058.]J— Ornamental Table-Top.— Vol. II. 


Holtzapffel's book contains much about this kind 
of work. The pieces of any shape, regular 
or irregular, are all prepared by the circular saw 
in the lathe, the patterns having been first care- 
fully designed, measured, and fitted, When this 
ornamentation has been cemented to the table top 
it will have to be rubbed as smooth as glass before 
French-polishing. I have seen marine glue used 
for lasting adherence, though its dark oolour is 
objectionable, any transparent waterproof cement 
is better. A humid atmosphere seriously affects 


this sort of work, and there are two or three 


woods full of volatile oil, as camphor, cedar, &c., 
wae throw off French polish and become dull.— 
Os. * 
L62061. — Lining Brasses with White 
Metal. — TO T. C., BRISTOL, — I have not had 
much experience in this matter; but I think if 
you will smoke your mandrel before pouring it 
will leave easily enough.—T. C., Bristol. | 


B and Axles.—“ Novice” will 
find his query was answered in No. 1,132, page 806. 
e is a 
novice. Geta catalogue from a firm that supplies 
machinery for making wheels, then you will see 
every part of the wheel ready to go together. You 
do not say what weight you want the wheels to 
carry nor the kind of cart you are about to make, 
as cart wheels vary in height. Have made them 
3ft. to 4ft, 10in. for carts, If you will give the 
height of wheels, dish on the spoke, length of box 
I will give you the set of your axles. You wil 

find that there are many things that must be seen 
to for wheels to run well, such as being square, 


the height the horse will carry the shafts and the 


wheels, taking their bearing on the ground, and 
especially if it is wide tires. As “ Novice " should 
not misunderstand me, I will tell him 5 
that setting axles is a trade secret. Wheels wi 

tell themselves by the noise they make whether 


they have the right set.—J. C. 
| 1 —Lathe Matters. — Yes; a pitch 
chain 


do very well. I should advise you to 
et the malleable cast chain from a Derby ‘firm. 
t is an American idea, and every link can be 


detached when at a. certain angle, so that you, can 


take it away, or insert or take out a link at a 


time, and cannot come undone when at work. 
is called “ Leys " chain.—T. C., Bristol. 
462064. ]—Speeding-up of Lathe.—The speed- 
ing-up o l 
Britannia Company's patent saw machine, and for 


a lathe can be done similar to the 


112 


some work it would be a great economy of strength. 
I have fitted flange chucks on the mandrel on which 
saw and also the drill chuck runs, drill chuck piate, 
and then, by clamping a rest upon the table, I can 
very speedily turn up table-tops, or turn articles 
which can be fixed in a chuck while in motion. 
But when once the lathe is well started, so great 
is the power that you cannot stop it without con- 
siderable exertion. I have used the patent saw 
machine for a long time; and as an instance of 
stored-up force, after giving six good tread pres- 
sures with the foot, I can stand on the treadle, and 
it will lift me bodily up 18-times before it stops. 
This great momentum is of service in a saw, but 
might not be convenient to individual turners who 
want to stop quickly —H. R 


[62069.]—Miniature Battery.—To MR. H. 
AUSTIN.—You may use manganese and carbon if 
you wish: it won't matter much, as there is plenty 
of carbon surface in these cells. Put an alternate 
layer of manganese and carbon, about jin. deep 
each layer; use fine grain, about the size of corn, 
and free from dust.— H. AUSTIN. 


i Heads of Brass Figures. 
—It is Pic possible that if the colour were 
moistened slightly with turpentine it would adhere. 
The colour should not be wet, but just moist. 
Turpentine dissolves wax, and it might act on the 
surface of the wax (without in any way altering 
the outlines) and so make the colour adhere.—08. 


[62071.]|—Boat Carriage. — Employ a rough, 
cheap sledge, with rollers fur hard ground, easily 
removable. “Mud boards” to replace them (on 
the principle of the wild fowler’s mud pattens), 
when going on the soft. Not an expensive experi- 
ment. A cradle of iron wire to keep boat up- 
right.— Eos. 


ee of Mercury Solution for Cell. 
. Schanschieff'’s solution is patented, so it 
would hardly be fair to tell you how to make it; 
besides, he sells it at a cheaper rate than you could 
make it. Why not try chromic acid solution, which 
I have used successfully for three hours at a 
stretch ?—ELECTRICIAN, 


[62077.] — Electrotyping.—Rub them over 
with plumbago dust, and electroplate them to any 
desired thickness by Daniell cells, using a blue- 
stone bath and a copper plate for anode, and the 
article itself for cathode. Dipping in nitrate of. 
silver and drying will also do with some objects, 
instead of plumbago.— EDWARD CONEY. 


[62077.]—Electrotyping.—A satisfactory reply 
to this query would take up more space than the 
Editor might be willing to give. Besides, it would 
be necessary to know the material of which the 
ornaments are made, and whether they are medals, 
busts, insects, or flowers. The whole subject is 
very fully treated in Watt’s book on “ Electro- 
Metallurgy,” and if the querist consults it he will 
get fuller directions than could be given here.— 

OBADIL. l 


[62077.]—Electrotyping.—For making moulds 
of metal objects, use either of the following :— 
Beeswax 1lb. and rosin 1lb.; or beeswax IIb. and 
white lead loz. Do not pour the wax too hot on to 
the object, as you will have a difficulty to remove 


— 
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layers of primary will be enough; then fill the 
reel with secondary. To avoid the pricking sensa- 
tion to the skin, regulate the current by means of 
the aliding tube, or use a weak battery.—BoOB- 
ADIL. 

[62082.] — Exploding Gas Burners. — The 
Prince Rupert's drops you allude to are made by 
dropping molten glass into cold water. You have 
done something similar. You have possibly been 
in the habit of turning out your light suddenly 
when burning full power; consequently, the glass 
has received a sudden chill, and so o a Prince 
Rupert's drop of it—HLECTRICIAN. 


[62083.]-—Speed of Water-Wheel. — Under- 
shot wheel should go a trifle faster than one-half 
the natural speed of current. You can easily 
ascertain this; bnt I should think about 4ft. per 
second for wheel.—T. C., Bristol. 


[62085.]—Electrical: Volt and Ammeter.— 
To S. BOTTONE.—A single bichromate cell gives, 
when freshly made, nearly 2 volts. Hence, if your 
voltmeter reads 22 volts instead of 2, and you wish 
to cause it to read correctly, you must measure its 
resistance, and add in the circuit 10 times what 
you find the original resistance to be. With re- 

ard to the ammeter I can say nothing, as its read- 
Ings may have been correct. A single bichromate 
of the dimensions named would give probably 100 
ampères during the “spurt.”—S. BOTTONE. 


(62086.]—Legal.—If you did not buy and pay 
for any ground in front of your front railings, it 
may be left out of the question altogether; then 
if the parish made the pavement they can claim 
a proportion of the cost commensurate with your 
line of frontage. If the builders made it, I don't. 
think they can claim; but the terms of original 
lease and also of the sale to you would be required 
to be seen before an opinion could be given on this 
point.—B. SC., Plymouth. 


1 Fishing Lines. 
Soak the lines for a week in raw linseed oil, press- 
ing out the bubbles from time to time. Then drain 
for an hour, and run the lines gently through the 
fingers. Next, hang up the lines from two nails 
for a period of ten weeks. Finally, wipe with a 
soft cloth. All this should be done in hot weather. 
Perhaps, however, “ Aqua” would do better with 
an un-waterproofed line of 8-plait silk, not too 
tightly twisted. This is the kind of line used by 
the Nottingham angler.— WINCH. 


(62087.J—Fishing Lines.—Here is the old 
trade recipe for waterproofing; such tackle used to 
be very dear. I paid six guineas each for eight- 
plait silk lines 250 yards, to Bond, of London, 40 
years ago, and they lasted several seasons’ hard 
work. The friction of the wire top and rings 
with heavy fish in boiling rapids, alone destroye 
them. I did two lines of 150 yards each some time 
back; they look and smell like the thop goods. 
Make up in loose coils, after stretohing between 
two trees in a field, then soak ina metal pot of 
boiled linseed oil (oola) and gold-size (one pint of 
the first to one wine glassful of the last) stirred 
together ; cover up for a time till quite saturated. 
Then stretch as before, and rub dry with a pieceof 
old silk. Fish blood is used at Madras for sea- 
lines; though made of cotton, they last long.— 


it from the mould (a skim should be just visible | Hos 


on the melted wax). The battery power depends 
on the metal to be deposited; copper deposit (in 
acid bath) requires about 1 or 13 volt at the rate 
about two ampères per 100 square inches of surface. 


e e 


[62077. ]—Electrotyping.—If the article men- 
tioned by “ A. K, H.” is at all difficult to mould, I 
should strongly advise him to use the elastic com- 

osition patented by Mr. Parkes, of Birmingham. 

or plain work, plaster of Paris or beeswax, gutta- 
percha, and many other substances may be used, 
the guttapercha being the best and easiest to 
handle. The battery may be Grove's, Daniell’s 
or Smee’s, the former being the best. The amount 
of the deposit will depend on circumstances, and 
should be determined by experiment. As the pro- 
cess would not be novel to most of the rea ers, 
and would occupy a considerable space, A. K. H. 
should purchase Urquhart's work, which will give 
him every information —LANCE-CORPORAL, 2nd 
L.N. Lancashire Regt. 


[62079.]|—Paste with Acids.—The addition of 
alum prevents, by its styptic action, the fermenta- 
tion of the paste. The addition of nitric or acetic 
acids has a twofold effect: Firstly, it converts a 
portion of the starch into dextrine, hence renders 
the paste more sticky and rather more fluid; 
secondly, it causes the paste to adhere more readily 
to metallic surfaces, as it rusts them slightly, thus 
giving a hold to the paste.—S. BOTTONE. 


_ [62081.]—Medical Battery and Coil.— There 
are two solutions which may be used in the 
chloride of silver cell, either sal-ammoniac or 
chloride of zinc. The most commonly used is the 
former. The sizes of. wire for a coil 3in. long 
might be No. 24 or 26 for the primary, and No, 
86 for the secondary, both silk-covered. Two 


To Oure a Sheepskin with the Wool On.— 
If the skin is dry, first soak it in soft water until 
pliable. Take a straight piece of an old scythe, 
1}ft. or 2ft. long. Dull about 4in. or 6in. of each 
end, insert them in wooden handles, or wind them 
with cloth, so as not to injure the hands, Lay the 
skin upon a bench or inclined board with the flesh 
side up, and remove all flesh and fat with the above 
instrument; also trim off the skirts or rough edges. 
Mix together pulverised alum Ib., salt lb., wheat 
bran 1 pint. Add sufficient water to make a thick 
paste, which spread over the flesh side of the skin 
as evenly as possible; fold it, bringing the flesh 
side in, roll up closely, and lay away where it 
cannot freeze for about four days; then unroll, 
brueh off the paste, work the skin with the hands 
until pliable. The skins of deer and calves or fur- 
bearing animals generally can be preserved in the 
same manner. 


Cheap Method of Platinising Metals.— In 
this new process, the metallic object is covered 
with a mixture of borate of lead, oxide of copper, 
and spirits of turpentine, and submitted to a 
temperature of from 250° to 830°. This deposit, 
upon melting, spreads in a uniform layer over the 
object. Then a second coat is laid on, consisting 
of borate of lead, oxide of copper, and oil of 


lavender. Next, by means of a brush, the object is 


covered with a solution of chloride of platinum, 
which is finally evaporated at a temperature of not 
more than 200°. The platinum eres firmly to 
the surface, and exhibits a brilliant aspect. If the 
deposit be made upon the first coat, the platin um 
will have a dead appearance. Platinising in this 
way costs, it is said, about one-tenth the price of 
nickel plating.— Le Gente Civil. 
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UNANSWERED QUERIES, 


- The numbers and titles of queries which remain wor 
swered for five weeks are inserted in this lst, and 
unanswered are repeated four weeks afterwards. We trut 
our readers will look over the list, and send what information 
they can for the benefit of thetr fellow contributors, 


. Ebullition, p. 464. 

Lead Waste, 464. 

Snlphooyanide of Barium, 464. 

. Lacquers and Dips, 465. 
Orsat’s Apparatus, 465. 

Lantern Slides, 465. 

. Metallic Hone, 465. 

Brass Tubes, 465. 

Wooden Tubes, 456. 

Battery, 466. 

Lens, 466. 

Battery Plates, 466. 

Gilding Solution, 468. 
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. Gas-Engine, p. 552. 
G. and S. W. Locos., 553. 
. Superphosphate, 552. 
. Ferrales, 552. 
. Chemical Precipitate, 552. 
. Leeds Parish Church Organ, 552. 
. Moulding Rubber Goods, 552. 
. Iron v. Steel, 553. 


. Harp, 553. 

Emery Wheel, 553. 
Lathe Matters, 553. 
Legal, 553. 

Fan, 553. 
. Table of Sizes, 553. 


QUERIES. 


(62088.]—Utilisation of Slag.—To what uses is 
this turned now, besides the manufacture of slag-wool? 
How is the slag pottery made, and how is it rendered 
homogeneous? Conld slag be remelted easily ?—and, ifs, 
in waat manner, and of what, should moulds be made to 
cast it in 7—MURANO. 


[62089.]—Surveyor’s Ohain.—I have one broken 
in several places. i want to tind whether I have all of it 
and where the brass labels should be. Will someone say? 


(62090.]—Estimation of Nitrogen and Phos- 
phoric Acid in Manures.— Will any chemical friend 
Kindly oblige me by telling me the easiest and best mode 
of estimating the nitrogen and phosphoric acid in 
manures? Can the former be ascertained accurately by 
Kjeldhahl’s method, as I could then avoid buying & 
furnace for the soda-lime process ?—A. M. M. 


(62091.]—Softening Cast Iron—Titles to 
Queries. — TO “GLATTON,” page 86.— Jack of 
All Trades,” a well-known correspondent of some 
years back, asserted that small castings could be 
softened by putting them into an iron box, and 
filling up with chalk, exposing to a bright red heat for 
some time, and the fire then allowed to go out, 
castings gradually cool. Castiugs so treated, “Jack” sald, 
would be found “as mild as that tiger breakfast bacon 
Iam quoting from memory, for I haven't time to look up 
the vol. I wish the Editor would do as “ Glatton ” has 
done, and alter unsuitable titles; such titles make the 
hunting up a subject in back vols. a most unsatisfactory 
task. For example, anyone wishing to read up Deluge, 


would wish to read letters 26974 and 28985, both of which 


are headed The Catastrophe of Fifty Centuries 

I beg to propose, Mr. Editor, that you add to the note 
under “ Letters to Editor,” a permanent one on 
subject.—_ KENSINGTONIAN. . 


[62092.]-— Microscope Stages.— Advice wanted. A 
88 stage costs more thun a simple rotating stage 
with object carrier; but in what respect is it better? 
Does not the slow movement by rackwork preclude & 
rapid cursory view of the object as a whole?—OLD 
STAGER, 


[62093.-—Immersion Condensers.—If I buy at 
oil-immersion condenser, will it be suitable also for dry 
front objectives, or is its use restricted solely to immersion 
objectives ?—BAr TIST. 


62094.J—Bacteriology.—I om get a onesixth dy 
89 70⁰⁰, second series, for £2; and a one-eighth of 
of 100°, for £3. Would either of these be sa for 
studying bacteria, or would it be better to buy 1955 
twelfth oll immersion, which, I believe, can be bought 
£4 ?—VACILLUS. 


(62095.)—Midland Single Engines.—How many 
of the new Midland single 7ft. 3in. express engines are 00 
ofthe shops? Are they to work the North expresses? 
Loco. 


[62098.J—The Orumlin Viaduct.—Can any redet 
say when the Crumlin Viaduct, near Newport Cona 
was built, and it it is over 200ft. high ? Any other do 
willoblige.—INQUIRER 

Arts Journal 


[62097.]—Brakes.—In the Society of is 
for 18th Maroh, I observe Mr. Harold Brown sald, Ore 
reported assaying, that the Westinghouse pressure b — 
was first used in 1878 on the District Railway ; thut 
automatic was used on the Midland 1873, and that there 
was the automatic vacuum brake of Westinghouse, 1 
Newark. Would Mr. Stretton, or other readar, ba a 
these dates are correct; also how are the forces gf varie 
brakes shown on a diagram by representing varlom 
degrees of incline ?—Locu. 

[62098.]—Dholl, Rob, and Lentils.—Is there 
difference between Indian dholl and lentils? The R 
(busked) looks exactly alike to me, What is rob? 
eaten in Egypt.—MURANO. 1 

62099.]—Rleotro-magnet— IL want, ta make 
e to go dowu a An. rook drill hole, to pick 
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oP the broken pieces of drill; will anyone tell me 
whether the following would act? Make a piece of iron 
like a bolt with a round head, shank gin. diam.; head 
lgin. by gin. thick; screw the sides of head, and after 
wrapping the shank with wire, take the two ends through 
the head, then screw over the wire on the head a piece 
of tube abont lgin. diam. outside, or jin. thick. Any 
suggestions would be of special interest to me, because, 
if the thing was a success, it would be capable of elabora- 
tion for practical use.—RIFLE, 


(62100.J—Perambulator.—Will any reader tell me 
how to renovate a red-stained basket perambulator—both 
willows and leather hood ?—SHEFFIELD IMPROVER. 


[62101.]— Willing to Learn —I have made two in- 
ectors 1 forcer and non-forcer) for model boiler, but 

ving failed to get them to work, I shall be glad if 
“T, C., Bristol,” or any other subscriber, would kindly 
examine same, and inform me what to do to it ?—E. M. 


(63103.]—Hose-pipe.—Having 150ft. of lin. three 
ply indiarubber water-pipe, I would like some of our 
practical readers to give me their experience as regards 
the best way to keep it; I will have to cover it during 
the summer months with Sin. or 4in. of soil, as it would be 
a great trouble to lift it every time it was used. I saw in 
4 Jurs some months ago, that the best way to keep it 
was to cover it with water. Any hints as to preservation 
will much oblige.—J OINER. 


162103.J—- Heating by Hot Water.—I wish to 
heat my printing office and machine-room by meaas of 
hot-water pipes. What would be the most effective 
apparatus for doing so, by means of a coil, tubular boiler, 
or what? The sizes of the two rooms are as follows :— 
Oomposing-room, 70ft. by 20ft.; machine-100m, 36ft. b 
Loft. About what length of piping should be laid down 
in each room, and what diameter pipe? As the apparatus 
for heating the water is to be in a workroom, any kind 
that gives off noxious fumes cannot be used. I shall be 
yey thankfal for any information on the above subject.— 


(62104.)—Frying Potatoes Brown.—My wife has 
tried to fry sliced potatoes that beautiful golden brown, 
as we get them in the London and Manchester, &c., chop- 
houses, She has failed. Can any reader who knows the 
method adopted in the chop-houses, help by giving details 
ofthe method? How is the brownness got, and how are 
they kept so dry and mealy 7—PHONOSCOPE. 


(63105.)—Titanium Ore, Titanite, Rulite, 
Mensakite.—Mr. Allen would confer a favour by saying 
where the titanium ore exists in quantity, which he 
named a few years back in “ Ours.” What, also, are the 
three minerals above named, and where are they found? 
Is any commercial use made of any form of titanium now ? 
Isaw it mentioned, somewhere, that a blue glaze was 
made of it for chinaware.—MURANO. 


(62106.])—Watson's Problem.—Watson’s problem 
ofthe man with a perfectly spherical head, surmounted 
byan infinitely high conical cap. What was this? It is 
mentioned in letter 356, page 610, Vol. XI. of ENGLISH 
MECHANIC.—Z. 


(62107.] — Engine Power. — Will one of the 
Mechanics kindly say what! power may reasonably be ex- 
pected from a vertical engine cylinder, 2hin. bore, 4$in. 
stroke, steam admitted full length of stroke; steam inlet, 
jin.; exhaust, jin. What candle-power would it develop 
With good dynamo and lamps ?—QU2ISITOR. 


(62108.]—Pollak’s Battery.—In Vol. XLIV; page 
JI, there is an account of the above for lighting, which 
has struck me as being convenient and simple. I should 
like to try it to drive a motor. Now what is the pro- 
portion of coppered surface to the size of the zinc, and must 
the zinc come up through the carbon, and how would it 
stand for quantity in proportion—12 Smee cells, plates 
éin. by 4in., in series; or can any of our friends recome 
mend anything better? I have thought to take Judson’s 
corrugated cell, pierce a number of holes in the bottom, 
and copper the bottom out and in, and fill it up with 
9 5 carbon. Has this any thing to recommend it ?—Oak 


(62109.]-Submarine Light.—It is, I believe, a fact 
that fish are attracted by a strong light on the water at 
night, J have an idea they would be more attracted by an 
electric or other powerful sub-marine light. I wish to 
&y this in connection with a graving dock where, at 
times, large numbers of fish are taken, without any other 
attraction than may perhaps exist in the form of marine 
animals on the bottoms of the vessels docking. I havea 
steam launch engine (cylinder, 4gin. diam., by sin. stroke) 
mall disconnected from the screw, which would, I think, 
with gearing, drivea dynamo, and I ask our readers for 

tionas to dynamo lamp, &c.—SUBMARINE. 


(ez l- Arrangement of Organ Pipes.—I 
have just bought the remains of an old barrel N in 
which are some sweet-toned pipes. I find the ipes in it 
* arranged thus: —On pressing a note, say 85 the two 
pasons and principal sound G; the 12th sounds the 
e c nd 5th G; the 15th sounds the second octave C: 
3rd sounds E; so each note, when pressed, sounds the 
common chord, Ist, 3rd, and sth. Is it the ordinary 
Wr agement of pipes in a chamber organ? My reason 
3 is: I have made a new soundboard, bellows, 
ba heats intend using some of the old pipes in conjunction 
at 9 I have made. I have looked over many Vols. 
i ae from 1871 to date, and don’t find it mentioned 
pier It any of our amateurs have finished their organs 
y they must have come to that difficulty when putting 
Parts together ; but that may be my stupidity. I 
ve never received any assistance but from the 
i 10, and am miles from any organ. Ihave made 
N very nice-toned diapasons and other wood pipes. My 
Gan is at H to E, 48 notes compass, and is placed in 
2 i of room, 7ft. high, 8ft. zin. wide, and 2ft, 3in. deep, 
eral is altogether satiafactory. Also will any of our 
ms Mea please say if the wind-way is cut in the cap 
ock of the stop diapason, whose blocks are cut so that 
Wedged-shaped piece is taken out 7—. H. 


(€8111.]—Wedal.—Can any reader inform me as to the 
1 hots rarity ot a French medal which I possess, which 
Ban oria below ? Size, 1§tn. diam., zin. thick. Obverse : 

S Liberty, with hair dishevelled. Across the back- 
ton 14 pike, having on the end a Phrygian cap. Name 
graver on base of neck, Galle.“ Inscription round 
Liberté Francaise.” Inscription across lower 


- ampe 


half, “L’an I. de la R.F.” Reverse: A wreath of oak 
leaves. Inscription within, A la Convention Nationale 
par les artistes reunis de Lyon. Pur metal de cloche frappe 
en MDCCXOII.” Both obverse and reverse are surrounded 
with a raised moulding, composed of oval dots, set close 
together. Condition, almost as good as the day it was 
coined, quite unworn. It is a very striking and beautiful 
medal, the woman's head being especially handsome. The 
lettering is rather slovenly, but the artistic part of the 
work is extremely good. Can anyone give me any infor- 
mation about the engraver “ Galle,” or of any event in the 
history of Lyons at that time with whichthe medal might 
be connected ?—MEDALLION, 


(62112.]—Weight of Tubes.—Oan any of your 
readers inform me what would be about the weight of an 
iron tube 27in. long, din. in diam. inside, and zin. thick 
equally throughout, so that the external diam. would be 
fing? Also, is there any great difference of weight 
between steel, iron, gunmetal, and bronze? Ik so, what is 


their respective specific gravity, considering the bimetals. 


to be made of equal weights of their components? What 
would be the weight of an iron disc Sin. across and zin. 
thick ?—BAD JUDGE. 


(62113.]—Legal.—Will either of your legal corre- 
spondents kindly answer the following? I leased a house 
to a gentleman for a 14 years’ term, determinable at any 
year of the term by the lessee at six months’ notice. On 
the said term expiring, I inquired whether he intended 
leaving the house. He replied that he did not wish to 
leave, but did not intend to take another lease on it, but to 
continue on the same terms at the same rent, which was 
specially low. At commencement of lease, the house was 
put into the most substantial and decorative repairs, and 


J | he, the lessee, covenanted to keep all the interior in sub- 


stantial repair in all respects as the same shall be in at the 
commencement of said term, and at the end of term to 
surrender so, well and substantially repaired, reasonable 
use and wear excepted. Having full faith in the lessee, I 
did not at any time look over the house, which I now find 
has been very much neglected. The lessee continued to 
hold the house for five years jover the term on the same 
conditions verbally agreed upon only, and he is now just 
‘dead. Can I claim legally to have the interior of the house 
put into good reasonable condition from his executors 
according to the terms of the lease, he, the lessee, holding 
it over for five years ?—H. K. ' 


62114.|—Dynamo and Continuous Current.— 
It “Ohm” and others for answering query 61613. 
I have finished dynamo. It is of the H pattern, laminated 
armature. Shall be glad of information how to regulate 
the current. At present I cannot take current from it, 
driving it at this slowest possible pace. I have tried 
inserting resistances in main circuit, but still it is too 
powerful. I always thought you got no shock from con- 
tinuous current batteries without a contact-breaker in 
circuit.—F, G. 


(62115.]—Electrical.—Will Mr. Bottone, “ Hornsey,” 
„Nun. Dor., “O. L.,“ or some other intelligent practical 
worker, kindly state his experienca of the ampére 
current to be got from the following four batteries: 
Bichromate (single cell), chromic (double cell), nitrate of 
soda (double cell), and Schanschieff sulphate of mercury 
(single cell), under the following circumstances? Two 
negative plates, carbons ontside, one zinc plate, and 
separated from it jin. Both for bichromate and 
Schanschieff are immersed in the fluid, so as to give 
16sq.in. surface on each side of the two plates, or 648. in. 
in all (all the plates being din. by 6in. and immersed 4in. 
deep). What Am. current on first closing circuit, what 
after one hour, what after three hours, and how long would 
they continuously work for before being exhausted? 
Amount of fluid used, 14 pint. Alsothesameif immersed 
plates are 8 by 8, giving 256sq.in. on both sides of two 
plates, with a proportional amount of fluid in the chromic 
and nitrate of soda donble cells. The surface of negative 
plates immersed are the same, but the zinc would be rather 
smaller aud immersed to the same height in dilute 
sulphurio acid and water, 1 to 10. The best porous cells 
being used in these latter two, the amount of fiuid in con- 
tact with carbon pldtes would be reduced by space occu- 
pied by porous cell and solution. I should be much 
obliged in replying if your correspondents will also state 
the proportions in the mixtures for positive and negative 
plate solutions, as I find they are varied by different 
workers.— OWN. 


62116.)—Safe-Working Ourrent of Wires.— 
Will any practical man kindly inform me the safe working 
current without any heating of the following copper wires 
in ampéres, for one yard—viz., B.W.G. Nos. 20, 18, 16, 14, 
12, 10, 8 of the copper usually sold for electrical purposes? 
WN 


[62117.]—Bebronzing Statuary.—I have a large 
pair of bronze Murli horses, which 1 recently sent to a 
professional bronzer to rebronze. He has returned them 
of a very dark and ugly colour, as if they had been black- 
leaded. Will someone kindly instruct me how to get rid 
of this colour and the varnish or lacquer, and how to 
rebronze them of a genuine copper colour? I saw some 
instructions on page 54 of the current “ H. M.“ (No. 1,147), 
but I can hardly follow them, knowing nothing of 
“pickling” ‘and the quantities for the solutions, &0.— 


(62118.]}—Ammeter.—To Mr. BOTTONE.—In letter 
26916, page 13, No. 1,145, you say: These results are, 
Ko., &c. The copper strip, lin. by Ain. by 1-20in., which 
forms the conductor in ali ammeters of this price (58.).“ In 
the ammeter tested by me (letter 26891) I find, in addition 
to the above copper strips, there arc two copper wires, 
each 2gin. long by 036 in. dia., leading to the binding 
screws, to which latter they are connected, but not 
soldered. Are these wires not used in all your ammeters, 
and, if so, please say how it would be possible to have a 
resistance so low aa ‘00032w., and if you don't consider the. 
resistance Measurements concordant (greatest differences 
being only 0018 w.) when two soldered connections and 
two unsoldered connections are included iu each instru- 
ment 7—OHM. 


(62119.} — Ammeter Oalibration. — To MB. 
BOTTONE.—At p. 48 in our last, you say 17°35 grains of 
copper are deposited per ampère hour. Is not this wrong? 
Rayleigh’s latest values, which are now universally 
accepted amongst electrical engineers, is 187228 grains per 
re hour.—OHM. i . 


[62120.—Wheel Gearing.—Ihavetwo wheels(bevel), 
No. 1, 16in. diameter, fin. pitch ; No, 2, 23in. diam., $in. 
pitch. These two bevel wheels wera made to suit one 
another, and I now require another bevel wheel to work 
with No 1, 13in. diameter. Will any reader inform me 
how to set this wheel out, or kindly refer me to any 
book which thoroughly explains the system of bastard 
wheels 7—P. H. 8. 


(62121.]—Saw Bench.—I have a saw bench whioh 
has been used ina bookbinding establishment, which I 
wish to use for metal. There area half-dozen 6in. circular 
saws, which can be adjusted on the spindle any distance 
apart as required. I wishto use it for sawing thin § iron 
tube. The teeth of the sawa are only cut. Whatcan Ido 
with them to make them fit for iron, as they give no 
clearance now and bind when cutting? I wish to use 
three or more at once. Also, what speed should they rua 
at, and, if they will not do, what are the best saws for tron, 
and where can they be got? Also give a simple arrange- 
ment to push the tube to the saws, as I find too much 
pressure is required to use your fingers; and how much 
are they likely to out off without being resharpened, and, 
when blunt, how can I sharpen them myself ?—B, M. 


(62122.]—Caen Stone.—W hatis the best way to clean 
a carved font made of this stune which has become slightly 
soiled on edges and corners from being rubbed against? 


(62123.J}—Mounting Small Emery Wheels.— 
What is the best way of doing this so that they will run 
true without having a separate spindle for each? What 
os mona they be driven at, and whether best wet or 

r y -i e. e 


[62124.]—Sluice Gate.—The door of a wooden sluice 
gate does not shut close against the case, go that much 
Water passes bank. Is there any cement with which the 
deficiencies in case might be made up, so as to make it 
staunch? Cement must set quickly, as flow of water can 
only be stopped for a short time, say an hour, and not com- 
pletely even for that time.— F. 2 i 


[62125.—Pinny Brass.—Is there any way of freeing 
brass from iron filings after being cast? It was not known 
they were in it till attempting to turn it. Can anything 
be done now or if recast ?—F. O. b 


162126.I—Legal.—A. dies, making a will, which ts 
invalid through not being properly witnessed. Children 
are satisfied, and have signed a consent to agree to the 
division of the property in accordance with wishes 
expressed in writing by A. Is this a lawful arrangement, 
or can anyone in future call in question such a settle- 
ment? Should the consent be stumped? II it is not 
stamped, does the limited time within which it may be 
stamped without fine count from the date of the first or 
the last signature ? Some of the members having to sign 
it live in the colonies, so that it would be impossible 
for them to sign within the 14 days allowed. Is there an 
special provision for such a case ?—F. O. ; 


(62127.])— Finishing Repousse Work. — How 
should repoussé work in brass be finished? lr the brass 
is not polished before the matting or texture punching of 
leaves, &c., is done, will it not remove the greater part of 
it, especially if the matt be very fine, as it should be 
in such a case? What kind of a scratohbrush is most 
suitable for the purpose? Should the wire be coarse or 
very fine? A fine one I have—wires about thickness of 
horsehair—seems to have no effect. Isa fast or a slow 
motion required to work it in lathe 7—F. O. 


(62128.)—Rear-driving Safety Bicycles.—Many 
thanks to Sardonyx for his interesting reply. I have a 
few more questions, which perhaps he can help me to 
answer. Should the front fork be straight or curved (see 
“E. M.“ March 4, p. 5)? Should it have a spring attach- 
ment to lessen vibration? I understand the advantage 
of the saddle being straight over the seat, but I should 
think it would give one a tendency to round shoulders, 
having to reach so far forward to handles. When referring 
to free pedals and no chain in my query, I was thinking of 
an action like the Merlin“ or Omnicyole.“ If some 
such driving gear were fitted to a rear-driver, tho wheels 
could be brought Sin. or 6in. closer together, and therefore 
the handles, if desired, Sin. or 6in. nearer the seat, 
Although I have particulara of many different makes of 
these bicycles, I do not find that any are made with 
„ Morgan's” chains. That, or a similar chain, has always 
seemeu to me so much superior to the ordinary make. 
Can Sardonyx tell me why it is not more used ?— 
QUIS Est. 


162129.]J— Driving Clock for Telescope. —Will 
F. R. A. S.,“ or any other reader, kindly tell me wuere I can’ 
find a description of a good driving clock 7—ST. AUBYN. 


[62130.]}—Compound Launch Engine. — I am 
desirous of designing a pair of compound isunch engines 
to indicate 10H. P.; but I do not quite understand 
the method of calculating the sizes of cylinders. I wish 
the high-pressure cylinder to indicate as near as possible 
the same power as the low-pressure, The stroke of the 
engine is to be 3gin., and the revolutions to be 450: 
pressure, 90lb. I should be exceedingly obliged if any of 
* Ours” would answer this question, aud explain the 
8 by which they arrive at the required resulc.— 
OREOLE. 


(62131 ]—Hard Water.—Many thanks to correspond- 
ens for replies. 1 find tue water to be 15° total haruness, 
12 being temporary, and three permanent, I should now 
be glad to know the amount per gallon of a saturated 
solution of limo to be added to remove the 12°. I assume 
tbat tbe lime should be slaked before using.— 
ROSIORUCIAN. 


[e2182J]—To Mr. Stretton —Will Mr. Stretton 
please supply us with dlagcam aud particulars of Midland 
30 class of singles ?—ROV EB. 


| [62133.] — Screw-cutting Apparatus. — To 
4% O. J. L."—Could not Niblett's swasu-p.ate arrangement 
de made to take the place of the screwed thimbles on the 
traversing mandrel ?—A. F. SHAKESP RAR, Dresden. 


' (62134.]}—Steel Sorews.—What is the best kind of 
steel for making screws that require their points 
‘hardened ? Cast or blistered steel is too difficult to work, 
‘and mild steel won't hardon —B. J. 


| [62135.]—Gas-Engine.—I should esteem it a favour 


pif any of our readers will Kindly inform me which is the 
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hest mode and instrument to use to find the maximum 

temperature of the exploded mixture in the cylinders of 

gas one ee and also that of the exhaust products.— 
OTOR. ' 


Nan nder Frame. TO“ J. H.” OR OTHERS 

I am going to make a universal cutter frame to suit 

slide-rest, page 444, Vol. XXXVIII. “ E. M.,“ and should 

like to know dimensions of a pattern for cast iron. 

wees the cutter frame described in last vol. do? 
IDO 


[62187.]~Encaustio Cerate.—I shall be much 
obliged if one of your chemical renders will inform me 
how to make the above.—AMATEUR, 


[62138.] — Heliotype. — In Spons Workshop 
Receipts ” directions are given for the heliotype process, 
but the precise quantity of bichromate of potash, gelatine, 
and chrome alum are left out. Will any of “ours” come 
to the help of ?—A. E. W. 


62139. Dynamo 
splendidly made 160. p. dynamo, sometimes used as a motor. 
When used as a motor, the friotion of the springs pressing 
on the commutator, greatly impedes its motion. When 
used for producing current, to get full effects I have to 
put such pressure on the brushes that the commutator 
gets loose on the spindle. Could I have discs revolving in 
shallow mercury troughs, doing away with the half-rings 
and brushes? It isa Siemens laminated armature. Any 
help will much oblige.—EXHAUSTED PATIENCE. 


[62140.)—Earth’s Magnetic Force.—Can one of 
the gentlemen who so ably dealt with the tangent 
galvanometer assist me with this? What is the earth's 
total force at a place where H = 223, and the angle of 
dip 60°? Letting I denote total intensity, and 
vertical, and H horizontal forces, I understand that. 
H = I cos. ô, and V = I sin. ö. Also that V? + H2 = I?, 
Will you show me how an example like the above would 
be worked out, explaining the method used? Oan you also 
describe a fairly simple method of measuring the value of 
H, and the angle of dip at different places ?—CARNFORTH. 


62141.) — Hardening Cast Steel Cutters.— 
Will any reader inform me the way to harden wood-work- 
ing machine cutters, steel on one side and iron on the 
back? Their size is abont 6in. by 14in., and less; and 
also long paring chisels? I have tried to harden them 
several times warm water, but somehow they get 
crooked and twisted in the water. Also a method to 
soften steel cutters to file them ?—TANGO. 


(62142.)—Dynamo, 5 volt.—I have a cog ring 
laminated armature, 6in. diam., 4in. wide, 24 sections, din. 
deep, and zin. wide, which I wish to wind for plating, to 
give 5 volts. Willsome of our friends oblige with size and 
quanty of wire, and speed ?—T. L. H. 


[62143.]—Legal.—A and B are two houses, with back 
and front entrances, and were at one time occupied by one 
person. During his occupation of both, he erected a shed 
in the yard of house B, the roof of which is projecting 
abont ĝin. into the yard of house A. In the said shed a 
window was made, facing the yard of house A. During 
the same time he also made a door in the wall whic 
separated the houses from each other, so as to enable him 
to enter from one yard to the other. The houses have 
now been sold, and are occupied by two different persons. 
Has the owner of house A the rights of having the wall 
rebuilt? Also, can he make them take the projecting 
part of the roof off ?—E, M. R. ; 


[62144.]—Olasp Nut.— WiN “ Vulcan,” or some other 
correspondent, favour me with sketch of clasp nut, with 
eccentric movement for locking the same? The nut to 
a slide-rest that I have got is not satisfactory. It is a 
screw action.—ONE IN THE DARK. 


62145. -Ammeter Constant. — Iota (letter 
26999) thanks me for information re movement of needle 
changing, and goes on to say that he knew all this before, 
Why, then, does he take up space by putting queries which 


he knows are ridiculous. He speaks of friction spoiling the 


readings, owing to the smallness of moment. Now, I 
should be glad to know how he accounts for the change of 
40 per cent. which he found in his instrument after using 
for one month. Iota has either made a gross mistake, 
or else we have a very great deal to learn yet about the 
constancy of our apparatus, and it would appear even 
Thomson’s current galvanometer is subject to the same 
newly-discovered changes.—OHM. 


_[(62146.]—Lifting Crapb.—The barrel of a. orab is 
12in, dia., the handles having a radius of 15in, and two 
men are employed, each exerting a constant force of 151b. 
on the h ès. - They raise 1 ton. Find the purchase of 
the gearing.—STUDENT. 


[62147.)—H.P. of Locomotives. —What must be 
the effective H.P, of a loco. engine which moves at the 
steady speed of 40 miles per hour on a level rail, the 
resistances being 151b. per ton. If the rails were laid at 


a gradient of 1 in 100, what additional H.P. would be 


required ?—STUDENT, 


[62148.]—Pyroteohnics. —Wanted to know, with 
what fluid or material are the asbestos fireballs mixed ? 
What would be the right length and diam. of lances for a 
set piece, say, 15ft. by 10ft.? Wanted, a good recipe for a 
really good blue Bengal fire—AMATEUR PYRO. 


[62149.)—Platinum in Filings.—Will any readers 
of “Ours” inform me how to extract the platinum from 
the following filings : brass, platinum, and soft solder ?— 


AL 

71021693 — Leaky Portable Engine. — Kindly 
inform me how to repair a portable engine that leaks at 
the bolt-holes under the shoulders. The difficulty is in 
getting at tho heads of the bolts to take out and replace. 


(62161.]—Mevhanics.—Find the direction of projec- 
tion of a projectile when the greatest height reached by 


the body is > the part of the range on a horizontal 


(62152..—Coins and Tokens. Would some corre- 
spondent learned in numismatios kindly inform one who 
is ignorant of the value of coins (except current British 
one 8), what the following pieces are, and their worth, it 
any? (1) Large piece, date 1789, with inscription that 
Admiral Vernon took Puerto Bello with six ships only.” 


Commutator.—I have a 


= 


Portrait of the admiral and view of the siege. (2) A small 
iece, apparently brass, with the insoription Geo. III., 
Os. 5d.' 2dwt. 16gr., 1772.“ (8) Farthing, 1793, with head 

of Sir Isaac Newton, cornucopia and branch. Another 

smaller, with head of Sir Isaac and figure of Britannia. 

(4) Exeter halfpenny; 1792. (5) Medal of “ Lindon Corre- 

sponding Society,” “ United for a Reform of Parliament.” 

Dove and olive branch, 1795. (6) Cinque Port halfpenny. 

ARTHUR MEB. 


* [62153.J—Long Train-Runs in the United 
States.—Can ‘any of your readers kindly inform me 
what is the longest run, without a stop, of any train 
in the United States ?—G. A. G. 


L62154. Rhubarb.— Wanted to know what are the 
acids existing respectively in forced and mature rhubarb, 
that is, of course, in the leaf stems? Is it really a fact, or 
only a popular fallacy, that the forced and red stalks are 
better for children ani people of weak digestion; this 
being the reverse of what is known to be the case in un- 
ripe and ripe fruit? In what books of reference can 
information thereon be obtained 7—A. LLOYD. 


(62155.] — Acoustic Telephones.— Can I use 
severnl of these in a system like electric telephones, so as 
to be able to speak from one part of a factory to another ? 
I should want four of them, each one to speak to the others. 
1 so. will you kindly tell me how to connect them ?—Top 

LOOR. 


(62156.]—Sub-sizing Paper.—In sizing some paper 
lately, it seemed all right tillit was dried and lay for a day 
or two; but then we found that it was useless, having 
turned toa dirty-brown colour and become very brittle. 
Now in our pulp we have very little alum, 441b. per 2cwt. ; 


V | but in the animal size we have a great deal, nearly as much 


as it would dissolve, in fact. Several lots were spoilt in 
this way till I reversed the quantities of alum, and put 
201b. in the 2owt. Eng., and only 101b. to the 100 gallons 
of gelatine. This effected a cure. Now will any expert 
kindly explain this, and tell me the reason why the 
gelatine should spoil the paper in this way? Any hints 
as to the practice in hand mills would greatly oblige.— 
PAP BRMAKER. 


CHESS. 


ALL Communications for this department must be 
addressed to J. PIEROE, Langley House, Dorking. 


PROBLEM MXXXVII.—By REVY. E. L. HOPKINS. 


Black. 
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White, 
White to play and mate in two moves. 
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SOLUTION TO 585 


White. e 
1. Kt takes K P. 1. Anything. 
2. Kt or Q mates. 
(Four variations.) 


NOTIOES TO CORRESPONDENTS. 


CORRECT solutions to 1,035 by J. Mackenzie, E. O. M. 
(Ipswich), A Beginner ery easy, though good), Cotswold, 
Major, A. Flawn, J. W. Hamill, A. Bolus (very good indeed 
and very difficult), V. S. Pochin, F. Krasser, Black Pawn, 
A. Dean, Snowdrop, G. A. A. Walker, James Palmer; to 
1.034, by Snowdrop, G. A. A. Walker, A. Bolus, James 
Palmer, and Black Pawn. 


BLAOK PAWN.—Thanks for the new problems, One 
(K-Q 1) we have examined, and it appears sound and good. 
The other two shall be reported on shortly. 


B. L. HOPKINS.—Problem very acceptable. Wo shall 
be glad to hear from you again. 


MAJOR.—We are much obliged for the problems. 
Correction noted. 


L. O. W. (Canada).—Solution to 1,039 correct. That to 
1,081 has been given. 


W. HEWSON-KILBEE.—You have missed 1,035. If 
R takes P R-K 6, dis. lu. 


* B takes Kt i 


K-Q 2 
WE shall be glad to have some more problems. 


ACCORDING to the official report of the German 
Patent-office, just published, the number of applica- 
tions for patents rose from 5,949 in 1878 to 9,991 
in 1886; but whilst in the former iod only 
25 per cent. of the applications were disallowed as 
not patentable, they increased in the latter to 
60 per cent. In 1886, 4,008 patents were sealed, 
whilat 5,983 were disallowed, 


— — 


% Al? communications should be addressed to the EDITOR 
of the ENGLISH MECHANIO, 332, Strand, W.O. 


ANSWERS TO CORRESPONDENTS, . 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put drawings 
tor illustrations on separate pieces of paper, 3. Put titles. 
to queries, and when answering qu put the numbers 
as well as the titles of the queries to which the replies 
refer. 3, No charge is made for inserting lejja queries, 
or replies. 4, Letters or queries asking for addresses of. 
manufacturers or corr ndenta, or where tools or other 
articles can be purchased, or replies giving such informs- 
tion, cannot be inserted except as advertisements. 6. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre 
spondenta, under cover to the Editor, are not forwarded, 
sont the names of correspondents are not given to in- 
quirers. : 


9% Attention is especially drawn to hint No. 4. The 
apace devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to ocoupy it with 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are, The * ` Bale 
Column“ offers a cheap means of obtaining such 
tion. and we trust our readers will avail themselves of it, 


GOOD FRIDAY. 


NEXT week the ENGLISH MECHANIC will ha ve to goto 
press some hours earlier than usualin order to complete 
publication before Good Friday. All adv ertisements 
must, therefore, reach the office before 6 p.m. on 
Tomer NEXT, instead of by 1 p.m. on Wednesday 
as usual. 


BACK NUMBERS, 


WE receive so many queries asking for directions how to 
make many instruments and appliances which have been 
fully described in back volumes, that we have compiled a 
list, which we shall insert in this column at intervals, of 
those most frequently sent, and as the numbers are still 
in stock, new subscribers should consult the list before 
sending their questions. À 


Bookbinding : No. 613. 

Electric machines : Nos. 1,009, 1,025. 

Electro-magnets : Nos. 772. - 

Lacquers : No. 866. 

Pattern : Nos. 938, 941, 943, 945, 948, 950, 952, 954, 
955, 956, 958, 959, 962, 963, 969, 974, 978, 986, 989, 993, 
995, 998, 1,000, 1,001, 1,003, 1,004, 1,008, 1,009, 1,010. 

Silver-plating : Nos. 1,009, 1,010. 

Varnishes : Nos. 478, 619, 676, 723, 775. 


The following are the initials, &., of letters to hand 
to Wednesday evening, March 30, and unacknowle 
elsewhere * 


8. GIBSON.—A. Ledger.— W. Barbour.— W. F. Stanley.— 
Sullivan and Co., Ltd.—A. J. Pool. —H. G. B.—Click.— 
Countryman, — Hereward.—Bagot.—Shunt.—Ooepio. — 
G. Fryer.—F. H. Wenham.—E. Holmes.—E. 0. M.—Eos. 

W. J. R.—Silke.— W. A. W.—A Fellow of the Royal 

Astronomical Soclety. 


OUIDA. (Answered on p. 69. No one cares to have the 
responsibility of advising in such matters; but yon will 
find information in back volumes, and can obtain official 
answers to questions from the agent of the colony . 
selected. The Australian Handbook, published by 
Gordon and Gotch, St. Bride-street, London, E.O. son- 
tains a great deal of trustworthy information about the 
Colonies known as Australasia.) — DUBITANS. (Tou 
appear to have misunderstood. The actual notes em- 
ployed will depend on the key, and at Westminster that 
is E. The famous chimes are well known, and were 
arranged in 1793 by Dr. Crotch for Great St. Mary's, at 
Cambridge. See pp. 356, 400, Vol. XXIX.) —H. R. M. 
(We do not think there is; at all events, we never heard 
of one for ciroulating technical books.) — VERAX. 
(There is either a hole in the pan or it does not fit close, 
so as to retain the water. It is a matter for examina 
tion, not for expression of opinion.)—PHOTO. (Impos. 
sible to answer such a question without knowing what 
the lenses are.)—CaM. LINEMAN. (Surely it is simple 
enough. Examine a bound book and procure a strong 
needle and thread. Make a little frame co as to sap- 
port three or more vertical strings, and sew the sheets 
to them. Outs are made in the backs to let the cords 
in.)—J. W., Newoastle. (Sketches of several makes of 
gas-engines will be found in back numbers. Nos. 1031, 
1011, 1071 contain sectional drawings, and there are 
many others in back volumes.) CASH. (Money carrier 
for shop desoribed in several forms in Nos. 1023, 1034, 
1025, Any turner could make suitable balls.) Tou 
PRINTER. (The process has been frequently desexibed. 
See No. 1115, the indices generally, or procure a little 
work by W. T. Wilkinson, North Parade, Orle) 
J. I. S. (We know of nothing more than has been 
described in back volumes, though possibly Peppers 
“Playbook of Solence might be useful. Very little 
can be done with the apparatus you have.)—J. MAS- 
TERS. (Do you mean the mechanical telephone? The 
other is the subject of a patent, and you must ap to 
the oompany. See indices of back volumes.) — VW. JESSE 
LOVETT. (Thanks; but the difficulty in the case was 
that the amateur “ hysician „ wanted it for somebody 
else, Amateurs can practiso on themselves as much as 
they please. We will utilise some of the notes sent.)— 
EXPERT JOINER. (You will find two capital articles 
on French polishing in Nos. 814 and 816, You do not 
appear to give sufficient time, nor sufficient 

ter bodying in, a floating coat should be put on, and 
when thoroughly dry be worked down with fine glass- 
paper. Then the foundation coat is put on, an 
necessary that is rubbed dowa with glass- 
paper, when the finishing coat of half polish and 
haif spirit is put on. Rubbing up is the fault that 
amateurs find. Look up the indices, as all that can be 
usefully said in t will be found in back volames.)— 
JOINER. (Particulars in No. 964. The cost 18 £1 ca 
application, and £3 with the complete spécifioation.)— 


APRIL 8, 1887. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,150. 


115 


The English Wechanie 


the tail end of the mandrel and transferring it} particular guide screw required. There must 


to the work by means. of a kind of beam 
compass arrangement held in the hand ; but 


e several of these dies to suit the number 
of threads. They are fitted with two steady- 


AND WORLD OF SCIENCE AND ART. this arrangement is so clumsy and unsatis- pins, and fixed to the plate a by means 
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A SCREW-CHASING ARRANGEMENT 
ADAPTED TO AN ORDINARY FOOT 
LATHE. 

By F. H. WENHAM. 


1 description of Niblett’s arrangement 
appearing in the E. M., Nos. 1146 
and 1147, for this month, has reminded me 
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of my nearly forgotten promise to describe 
in this journal an arrangement that I was 
called upon to design about ten years ago. 
This has been in constant use ever since for 


chasing screw-threads in the most delicate 


work, such as optical instruments. The 
conditions were that no operative skill 
should be required to use it—that after 
having been set for one piece of work, it 
should chase consecutively any number of 
screws of exactly the same diameter and 
length—that the arrangement should always 
be ready for use, without interfering with 
the slide rest or T-rest if required to be in 
Place for finishing the work. 

The apparatus is based upon the well- 
known plan of copying a standard thread on 
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factory in use, that the best that can be said 
of it is that it may enable an unskilled 
turner to avoid cutting a, drunken-threaded 
screw. A skilled. optical workman would 
prefer to use the ordinary hand-chaser with- 
out this appliance. 


In the illustrations, I will first describe the 
detail portions as they are to be placed, begin- 
ing at the headstock end of the lathe, each 
figure, including different views, is one-third 
full size. Fig. 1 is the handle; the eye of 
this is bored out to fit a spindle 1tin. in dia- 


meter, with a clamping screw for fixing it 


thereto. The end of the handle is turned 
down to fit into asheath a, which turns easily, 
and is kept in place by an end screw. This 
sheath has an eccentric or snail piece b, which 
buts against a stop, when the highest part is 
brought uppermost. Fig. 2 is the arm for 
carrying the die. The eye is similar to 
Fig. 1. On the face of the arm is a plate a, 
bored out to match. The plate is kept in 
loose contact with the face by means of two 
flat-headed screws, having the through holes 
enlarged so as to allow a rise and fall of 
about jin. The plate a is pressed down bya 
flat spring b, screwed on to edge of arm; c 
is a strip of gun-metal having its projecting 
end cut with a sorew-thread to match the 


of a screw so as to be easily removable. 
Fig. 3 is the tool arm and holder : the arm 
has a binding screw and similar eye as 
Figs. 1 and 2. 


The end of the arm at a is cut square and 
parallel ; b, in the four views, is the tool- 
holder : this is a block of steel cut out so as 
to fit sideways on the square of the arm ; 
but lengthways the hole is elongated so as to 
allow some play for clipping the chasing tool 
c, on any one of the four sides of the arm 
as may be found convenient. The tool c is 
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passed through a small transverse slot at the 
end of the holder, and bound fast against the 
arm by the opposite set-screw. In the end 
view figures, the upper one shows the tool 
c as „held transversely for cutting inside 
screws, and the lower one with a tool held 
vertically for cutting outside screws. The 
best position on the circle, according to dia- 
meter, is obtained by clipping the tool the 
right distance on the square. Fig. 4 is simply 
a collar and set-screw to match the eye of 
the arms: two of these collars will be re- 
quired. Fig. 5 is a plan of the lathe, one- 
fourth size, showing the above detail pieces 
in place; first is a steel rod a, 1jin. in 
diameter of any suitable length, according to 
the lathe bed ; this should be turned exactly 
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0 diameter, and polished. It is supported 
behind the lathe and parallel thereto by two 
standards; the one, b, fixed to the end of the 
headstock, the end one, c, bolted down to the 
lathe bed at any convenient distance. The 
detail pieces, Figs. 1, 2, 3, 4 are shown in 
their proper places on the bar a. Fig. 6 is an 
end view of headstock, showing bar a, tool- 
holder, and handle in place. A ferrule, 
d, is driven over the tail end of the mandrel, 
divided into sections, each having a different 
screw-thread cut on it. This must be done 
very accurately with a good screw-cutting 
lathe ; the spaces between each screw must 
be cut below the thread, and be sufficiently 
wide to allow the die, c, Fig. 2, to drop in 


The whole of this arrangement is easy to 
make, being mostly turned work without 
troublesome slides. As some difficulty might 
be found in boring out the bearings of the 
standards b and c for carrying the bar a, this 
may be overcome by setting the bar in 
place, and running in white metal; but a 
better plan would be to turn out a pair of 
split brass dies with holding-screws like a 
plummer-block, clamping these on to the bar 
a, face their flat bases with reddle on to a 
corresponding face on the top of the standard ; 
but once well fitted, the bar ais not likely 
ever to work shaky in the bearings. 
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easily. If a large assortment of screw- 
threads is required, several ferrules will be 


needed to slip on and off; but if the 
mandrel has the tail end projecting, it would 


be convenient to place the screwed ferrules 
thereon outside. The handle bears from its 
eccentric part on a rest adjustable for height, 
shown separately by Fig. 6. This is attached 
to the headstock, and is fitted with a raising 
screw and milled head, and clamping screw, 
9, for setting fast after the adjustment for 
depth of cut is made. 

When the arrangement is all set in place, a 
wire hook, shown at 5, Fig. 6, is passed under 
the bar a, attached to a cord running over a 
pulley at the ceiling of the room, with a 
counter-weight equal to that of the bar, and 
arms which balanced by this means floats to 
and fro in the bearings almost without friction. 

In order to cut screws, the mode of pro- 
cedure is as follows : First turn the eccentric 
of the handle upwards to the stop-pin, so 
that it may find its lowest point on the rest 
e, and clamp the eye fast on rod ; next press 
the die arm down, with the proper die in the 
groove behind the selected screw, and clamp 
onrod. Next adjust the tool-arm and tool, 
setting this at the end of the run of the screw, 
whether inside or outside, letting the point 
of the chaser just rest on the work, and clamp 
fast; next bring the outer collar to rest 
against standard C, and clamp it there ; then 
clamp the inner collar a sufficient distance 
away for the withdrawal of the tool ; oil the 
parts, and by raising and lowering the arm 
with the left hand on or off the guide screw 
on mandrel, see that all goes right, then 
lower the rest e by means of the screw 


f, Fig. 6, and continue to chase the screw 


till it is cut deep enough and of the right 
diameter ; then clamp the rest fast by screw 
g. Of course, it will be understood that after 
the die N the thread, it drops into the 
intermediate groove, and the traverse of 
the chaser stops, cutting a concentric groove 
at the end of th 

tube work, where a shallow thread of about 
90° is used, a single-point tool will serve for 
the chaser ; but for deeper threads, where the 
top has to be rounded, a chaser having two 


or three teeth should be used. This will: 


make a wider groove at the end; but 
this is generally of no consequence. Now, 
putting fresh pieces of work in the chuck, 
the chasing may go on with the greatest 
rapidity, only by working the handle at the 
end to and fro, first raising it by the eccen- 
tric on the end, and at every run giving this 
a slight turn till it comes to the stop; the 
work is then finished to size. It is impos- 


sible that anything can go wrong, and if the 


T or other rest is required to finish the work, 
the handle can be raised and the arms thrown 
back out of the way till the next piece of 
work is chucked for screwing. It is perhaps 
needless to state that if the screw is required 


to have either a regular or irregular taper, . 


this may ' be obtained by giving the 
proper incline or contour to the rest e. 
There is no difficulty in cutting the edge of 
the die c to any screw on the ferrule, as a 
temporary die of hardwood may be adapted, 
while the die proper is clamped to the tool- 
arm, and the end scored out by a V-cutting 
point from an arbor revolved in the lathe. 
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THE THEORY OF MACHINES.—VI. 
By Francis CAMPIN, C. E. 


Limiting Velocity of Wheels, Belt Gearing, 
and Friction Gearing. 


HERE is a matter in connection with the 
theory of wheels which, as far as we 


have observed, does not seem to have attracted 


the attention of other writers, and that is the 


centrifugal force set up in the rims as de- 


termining a limit to their velocities. This is 
not a question to deal with in common with 


others respecting the strength of wheels, as it 


is not one which can be met by altering the 
quantity of material employed in forming the 
rim of the wheel, for the strength of the rim 
varies as its sectional area, so does its weight, 
and therefore its centrifugal force, so that in 
adding strength by inoreasing the area the 
centrifugal force is at the same time increased 
in the same ratio. There must, therefore, for 
every wheel be a ratio of number of revolu- 


‘tions per minute to the diameter or radius of 


the wheel in feet, at which the rim will be on 
the point of flying to pieces, and this will 


this limit should have a safe margin. In former 
years this was not a point of such vital im- 
portance asit has assumed recently, when some 
types of rotary engines are proposed to be run 
up to thousands of revolutions per minute. 

Let r = radius of the centre of gravity of 
the rim of the wheel in feet; A = its sectional 
area in square inches; N = number of revolu- 
tions per minute ; v = velocity of rim in feet 
per second ; w = weight of rim in pounds per 
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foot of circumference ; O = centrifugal forcain 
pounds per foot of rim; T = the tangential or 
bursting force on any section of the rim ; and 
U = the total ultimate tensile resistance of the 
section of the rim, which is assumed to be of 
uniform weight in the first case dealt with. 

When a radial force, either internal or ex. 
ternal acts, as the pressure in a steam boiler or 
the load upon an arch, that force will give rise 
to another acting tangentially upon the ring or 
arch exposed to it, and we must determine in 
the first place the relation existing between 
the radial and tangential forces. l 

In Fig. 23, let a b o d represent a section ofa 
pipe subjected to internal pressure radial in its 
action—that is, as of a liquid pressing equally 
in alldirections. The tendency of the internal 
forces will be to tear the ring asunder. ` Take 
any two diametrically opposite sections, as at 
b and d, and let ac be a straight line at right 
angles to a line joining 6 d. j 

Now, the force tending to rupture the ring 
at b and d will be the sum of the contained 
forces acting parallel toae, Let the depth of 
the ring be one foot and its diameter in feet = 
D, and radius in feet = r, and let the internal 
pressure per square foot be P, then this multi- 
plied by D must be the sum of the parallel 
pressures between 5 and d acting parallel to 
ac; therefore, the force acting upon the two 
sections b and d will be = D x P, and the force 
acting on one section will be = 7 x P, and this 
will obviously apply to any other seotion of the 
ring. Hence, on any ring the tangential force 
corresponding at a given point to a given 
radial force acting at the same point will be 
equal to the radial force multiplied by the 
radius at the given point, or T= P xr. 


In the case now under consideration, the 
radial force is the centrifugal force ; therefore, 
T=0xr. k: 

wxe 


From the usual formula we have, C = 322 xP 
but v = 80 * 2r X $1416 = 01047 Ny; there- 


2 

tore, O = a. | 01047.N. r} = 000034. 
22r 

to. Nz2. 12. 

Cast iron weighs 0°262Ib, per cubic inch; 
therefore, a bar one foot in length and one 
inch square will weigh 3:151b., and the weight 
w= A x 815; therefore, replacing w in the 
previous equation by this value, we find C = 
000107 . H N?r ; but, as shown above, T=0 xr 
= 000107 A. N?. 77. 

The ultimate tensile resistance of fairly good 
cast iron is 16,000lb. per square inch of 
sectional area ; therefore, the ultimate re- 
sistance of the rim of the wheel will be U =A 
* 16, OO0lb. 

But at the moment of rupture the ultimate 
resistance is equalled by the tangential foroe 
arising from the centrifugal force, wherefore 
U = T, and thenee 16,000 A = 0.00107. A. NY; 


16000 _ 3867 
N = 850107 7 and N = — 
N will then -be the velocity at which the 
wheel will be ruptured. 


Let the factor of safety determined on 
for practical working be 7000 16,000lb. 
becomes 4,000, and N? = 600107 x 7a and N 


1938 


SS — 
e 


r 


This expression applies where the sectional 
area is uniform, as in flywheels, plain pulleys, 
railway, and other similar wheels; but where 
cast iron is not used, another constant for 
tensile resistance must be inserted in the 
equation. 1 

Let ¢ = the ultimate tensile resistance per 
sectional square inch of the material, and f = 
the factor of safety adopted ; then one general 


’ è ° 
expression will become N? = Sagor 75 


l 1 5 
e odo xf 


limit its velocity, and, of course, in practice | 


When the section is not uniform throughout, 
as in the case of toothed wheels for instance, 
this formula will not apply, as the cent 
force will be greater than that due to the run- 
ning section. Let A = the average area of the 
section (including teeth) and a = the nett sec- 
tion which runs uniformly round the rim. 

The centres of gravity of the two sections A 
and a will, of course, be at different distances 
from the centreof the wheel; but the difference 
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will not, in comparison with the diameter of 

o wheel, be of sufficient importance to prac- 
tically affect the issue ; hence the radius of the 
outside of the running section will be taken as 
the value of r. 

From one of the foregoing equations we have 
for the centrifugal force © = 0:00107 A Nar, 
and T =0 x r = 000107 A. N? 72, But U 
= @ * 16,000; therefore 16,000 a 
= 000107. A. Nz. 72. From this 

2 16,000 a an 1 715,000 4 
N 000107. A. 72 on 7 J 0'00107.Å 

-3867 JT 


| | 5 4 
Taking 4 as the factor of safety for cast iron 


1933 a 


N becomes = ; and the general 


—— 
e 


expression for any material will be N 


-2 / t.a 230.571 /t.g 
“T'a 000107A.f 7 J Af 

We will now proceed to consider pulleys and 
band-gearing. The whole power thus com- 
municated from one shaft to another must 
evidently be transmitted from the driving- 
pulley to the band in the first instance by aid 
of the frictional resistance of the band or strap 
to slipping on the surface of the pulley, and in 
order that the band may be in proper contact 
with the pulley, it is necessary that both of 
them should have smooth surfaces, The force 
or pressure conveyed by the band will be equal. 
to the difference between the tensions of the 
band entering and leaving the pulley. The 
radial pressure upon the pulley due to the tan- 
gential stress upon the band will be equal to 
that stress divided by the radius of the pulley, 
and the whole force of the bearings upon the 
pulley will be equal to the sum of the tensions 
upon the band. 

Let it be required to transmit a force of 
5,000 lb. through a band from one pulley to 
another, then the radial pressure must be such 
that the strap will not slip on the surface of 
the pulley under such force, and this must be 
secured by the initial force given to the strap 
in stretching it over the pulleys in the first in- 
stance. The co-efficient of dry tanned leather 
upon cast-iron is 0°56 ; hence the radial pressure 
upon the pulley to transmit a force of 5,0001b. 
will be 5, 000lb. + 0°56 = 8,9291b. nearly. 

Let R = the radial pressure in pounds upon 
the pulley per foot of circumference ; r=radius 
of pulley in feet ; 2 = length of peripheral con- 
tact in feet; a“ angular contact in degrees; 
E = force to be transmitted by band, and T = 
initial tension of band in pounds ; i.e,, the ten- 
sion given to the band in stretching it upon 
the pulleys before any working strain comes 
it; and let ¢ = the co-efficient of friction of the 
hand upon the pulleys. ö 


RN. R= . If R’ = total radial 


pressure upon the surface of the pulley, R = 
r x 3°1416 x a° 


R 1 et. Butl= 160 = therefor? 
„Ter x 81416 x @ 8381416. T. a2⸗ 
„E H 31416 T. a 
shown above, ae 18 ; therefore, 675 — 180 
whence T= 51416 -c = 57295 cas 


- Let the two pulleys be of the same size, then 


the two sides of the band will be parallel, and 


one half of the pulley periphery will be in 
contact with the band, so that a° = 180° and 


E F 
T 3°1416.c° 


In the above example it is found that £ = 


8,9291b. ; therefore, the initial tension on the 
band to enable it to transmit a force of 5, 000lb. 
will be T = 51g = 2842'181b,, and this will 
be the initial tension requisite to produce suf- 
ficient friction for the transmission of 5,0001b. 
force under the conditions desoribed. 


The maximum tension that can come upon 
the band will be the initial tension plus the 
force transmitted through the band, and this 
it is necessary to know in order to decide upon 
the size of strap requjred. i 

The relative velocities of the pulleys will be 
Peripherally the same, and therefore their 
angular velocities will be inversely as their 
diameters; the portions of the peripheries 


covered will bein relation to their diameters 
and the distance apart at which they are 
placed, except in the case of pulleys of equal 
diameters, 

As the length of periphery in contact with 
the band comes in as a factor in determining 
the initial tension requisite for the transmis- 
sion of a given force, it follows that this ten- 
sion should be settled on data taken from the 
smaller pulley, as that will have least angular 
contact with the band. 

Driving by band is especially suited for 


moderate powers, and affords a very convenient 
and steady mode of transmitting power: but it 
is not adapted to machinery requiring the 


angular velocities of its several shafts to be 


maintained with great exactness, as this cannot 


be absolutely secured on account of the diffi- 
culties of turning the pulleys dead-true as re- 
gards diameter, 


We shall now refer, but briefly, to what is 
termed friction gearing. It consists of wheels 


driving by frictional contact with each other. 
If two plain pulleys are running in.contact 


there can only be a line of contact between 
them, and this would afford but a very insuffi- 


cient hold; but we have also to consider the 
amount of additional friction put upon the 
bearings by gearing of the description now 
under consideration, and that between the 
wheels themselves. 

In Fig. 24 is shown a section through the line 
of contact of the peripheries of a pair of 
grooved friction wheels. a and b are the rims 
of the wheels, which are so grooved that the 
ridges and grooves fit together, and being 
pressed together, have a sufficient frictional 
resistance to allow of the transmission of power. 


It will be seen that from the form of the 
elements there must be considerable abrading 
action, for the tops of the ridges will be moving 
at a velocity different from that of the lower 
parts of the grooves with which they are in 
contact, the ridges are shown by the letters cc. 
There is, as will be observed, a clearance 
allowed in order that the wheels may beclosed 
up to allow for wear. 

View this any way we will, there must be a 
loss of power in the grinding friction upon the 
sides of the ridges, and the wear thus caused 
will also be very unequal, unless those sides are 
carefully formed to an antifriction curve which 
shall insure equal abrasion all over the surfaces 
in contact. 

We shall now consider the additional friction 
brought upon the bearings of these wheels by 
the pressure forcing them together in order to 
obtain the necessary resistance for the trans- 
mission of power. 

In Fig. 25, let a and b show surfaces of con- 
tact of two ridges, and let P be the force 
pressing the wheels together necessary to obtain 
friction for the transmission of F pounds force 
from the driven wheel. 


Let the inclination of the sides of the ridges. 


to each other be 60deg., and let Pe be the 
direction of the closing force. Produce P c to 
d, making cd = ; then complete the parallelo- 
gram e dy, making ce at right angles to the 
surfaces of contact at one side, and cf at right 


angles to those on the other side. 


Then because the sides are at an angle of 
60deg. to each other, the triangles ced and 
Fd will be equilateral triangles, and the 


pressures c e and cf on the surfaces of contact | dru 


will each be equal to the pressure P. 

Taking the co-efficient of friction for iron 
at 0°25, the total pressure on the surfaces of 
contact necessary to insure the transmission of 
the force F will be F + 0'25 = 4. F. But the 
sum of the pressures put upon the surfaces of 
contact has been shown to be = 2 P, because 
ce+ef=2.P; therefore, P 2. F, and this 
will be the additional force pressing upon the 
bearing to cause friction. This can be shown 
by comparison with a toothed wheel. 

Let o and d be two opposite teeth ona wheel 
supported upon the axis e, and let P be the 
driving, and R the resisting force. Now these 
must be equal, and will, therefore, throw upon 
the bearings at e a force equal to 2 P, which 
corresponds to 2 F in the friction gearing ; 
hence, in this particular, there is nothing to 
choose between the two systems,and in both 


cases the diameters of the wheels do not enter- 


into the calculation. 
This, however, furnishes the item of addi- 


tional friction for the toothed-wheel, but not! 


be = 


for the friction-wheel, as there is abrading 
friction to be considered in the grooves. 

At the pitch circles, where the velocities are 
equal, there is only rolling movement; but 
this is on an indefinitely narrow surface, and 
on either side of it the abrading action is set 
up, increasing to its maximum at the external 
peripheries of the ridges. — 

If the wheels have diameters = D on the 
pitch-line (they are, for convenience, taken as 
being equal), and the depth that the ridge of 
one wheel enters between those of the other 
= d, then the greatest difference of velocities 
between the rubbing surfaces will be that 
between those corresponding to the diameters 


D+ 2 and D — y 80 the mean distance 


through which the friction of these rubbing 
5 is ee in one e will be 
2 3.1416 JD AN 1416.4 
2 0 Deh 2 D 2 i 2 

the divisor 2 being brought in in order to get 
the mean distance through which the friction 
is overcome, which is = 1°5708.d, Hence, this 
quantity is dependent only upon the depths to 
which the ridges are entered. Still, they have 
the whole pressure upon them, and the work 
thus wasted in one revolution will be 2P 
x 0°25 x 15708 .d = 0°7854 . d. P. 

For the sake of an example, let d = lin., and 
F = 800lb., then P = 2, F = 1, 600lb. Let the 
diameter of the wheel be 2ft. at the pitch 
circle, z 

The amount of work done in overcoming the 
injurious friction between the ridges will 


07854. 4. P = 07854 x + 1,600 


= 104°72ft.-lb, 

The total amount of work done in one revo- 
lution will be 3°1416 x 2 x 800 = 5026°56ft.-lb., 
so that in this case there is a loss—very :small, 
it is true, in comparison with the work—but 
yet one which does not occur at all when 
toothed wheels are used. 


— - 


THE AMATEUR WORKSHOP.—XXXVI. 
(Concluded.) 
Shop Arrangements. 


WV have now reached the final stage of our 
task—namely, the fitting up of a suit- 
able building for the reception of the machines 
and tools already considered. Fig. 438 shows 
the plan view of a building designed specially 
for these precise tools. It is given, of course, 
rather as typical of what might or should be 
erected, than as it would probably be in fact, 
as in those instances, for example, where a 
workshop is utilised out of an existing building. 
And even if built specially, circumstances might 
cause it to be desirable that it should be either 
somewhat larger, or considerably smaller 
preferably the former—according to the number 


of machines possessed, or the space available, 


or the length of purse, Still, if I describe this 
particular shop with its arrangement of ma- 
chines and shafting, &c., I shall have deseribed 
that which is of general application to all shops 
alike, and which can be subjected to modifying 
details according to individual cireumstances. 

The machines we suppose we want to dispose 
of are as follows :—Planer ( B. M.,“ Vol. XLI. 
p. 250); shaper (Vol. XLIII. p. 226), with stepped . 
m modification to fit it for power driving 
as there described ; one drilling machine (Vol. 
XLII. p. 498), with pulleys substituted for the 
handle ; one lathe (Vol. XLITI. p. 546) ; a oir- 
cular and band saw in combination (Vol. XLIV. 
pp. 232, 277); an emery wheel (Vol. XLV. p. 27); 
a grindstone, and an engine to drive, together 
with a bench for wood and metal work. Taking 
the dimensions of these by the space which they 
will occupy measured over all, and allowing 
room to move about between them, I find that 
the smallest-sized shop which will contain 
them decently measures 26ft. Gin. x 15ft. (See 
Fig. 438.) Such an arrangement as that is 
compact without being crowded. The machines 
are ranged along the sides, except the saws, 
which are placed in the centre as most con- 
venient for cutting long boards, and the emery 
wheel and grindstone, which are placed at one 
end as far away from the machines as possible. 
The forge and brassfoundry, if such there are, 
I should suppose to bë placed outside the 
building under a separate lean-to shed; and 
also the boiler, if a steam-engine is used. But 


tervals. 
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A, engine: B, planing machine; C, shaper; D, lathe; 
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E, drilling machine; F, grindstone; d, emery wheel; H, circular and 


band saw; I, bench; J, doorway; K, bench to carry drill; a, line shafting; a’, cross shafts; b, main driving pulley; c, planing 
machine driving pulley; d, shaping machine driving pulley; e, countershaft for shaping machine; f, lathe-driving pulley ; g, counter- 


shaft for lathe; 4, drilling machine driving pulley; 2, pulleys on drilling machine; j, grindstone driving pulley; k, p 


ulley on 


grindstone ; 7, emery-wheel driving pulley; m, emery-wheel countershaft; u, saw-driving pulley; o, countershaft for saw; p, mitre 


wheels for driving cross-shafts. 


a gas-engine would be preferable for any small 
workshop kept going only at irregular in- 
I suppose a bench ranged along the 
whole of that side of the shop opposite to the 


“machines, one half being used for wood 


Working, the other half for metal work. 
‘Shelving is placed round as required. 


Leaving the question of the prime mover 
itself to be decided according to fancy and 
convenience, let us see what arrangements are 
required for driving the various machines. 
Taking our line of main shafting, we will run 
it, say, at 90 revolutions per minute. This 
will be driven directly from the engine, and the 


size of the first or main driving pulley will 


depend upon the number of revolutions of the 
engine, and the size of the pulley on its crank 
shaft. Taking the machines in order—we 
suppose them all now to be driven by power— 
the planing machine will not require a counter- 
shaft ; but the shaper will require one and the 
lathe also, but not the drill, nor the grind- 
stone. The emery wheel will want one to get 
up its speed. The circular saw also will 
require the intervention of a countershaft to 
drive it fast enough. So that what we have to 
determine is the sizes of the pulleys in each 
case, the fixing of bearings, the lining of the 
shafting, and the striking gears. 


Respecting the shop itself, there is no hard 
and fast type of design. It can be built of 
stone or brick, and may have a floor of stone or 
of wood. A stone floor is preferable always for 
a shop where much heavy work is done, but 
for light amateur work a good stout wood floor 
on deep joists is warmer and more comfortable. 
If the floor is made strong, these light machines 
can be bolted directly to it, but if flimsy, it 
would be necessary to lay down foundation 
stones under the machines, In any case these 
things are essential: rigidity, so that there 
shall be no tremor when the shafting and 
machines are running; freedom from damp, 


plenty of light through windows of sufficient 


area at the two sides; and good height, 10 to 12ft. 
under the principals, not less than 10ft. 

The planing-machine speeds have been al- 
ready given in Vol. XLI. p. 250, referred to, 
and we may put a 16in. pulley on the line shaft 
to drive Sin. pulleys on the machine. 

We suppose a stepped cone to be attached to 


the shaper in place of the hand wheel (Vol. 
XLIII. p. 226.) Assume the diameters of the 
steps to be 4in., 5in., and Gin., and those on the 
countershaft the same, and the shaper to make 
40 cutting strokes per minute with the belt on 
the middle step. There are in round numbers 
three revolutions of the pinion on the driving 
spindle to one of the spindle which carries the 
slotted wheel. (See Vol. XLIII. p. 362, Fig. 
225.) Hence we get 3 x 40 = 120 revs. of pinion, 
and 120 revs. of the 5in. cone step both on 
machine and on countershaft. Assume a 12in. 


pulley on line shaft, then = > 12 gin. dia- 


meter of fast and loose pulleys. 


To drive the lathe, we may puta 12in. pulley 
on the line shaft and 6in. fast and loose pulleys. 
Putting a ‘stepped cone on the countershaft 
identical in size with that on the lathe, 
whose sizes are 23, 38 44, we shall get 


90 x 12x25 _ ay. ; 
Te 947 revs. per minute, the 


90 x 12 x 4°75 
slowest speed, and OTR 
per minute, the quickest speed, the latter quick 
enough for turning the softest metals or wood 
of large diameter, and the former and the inter- 
mediate speed suitable for turning the harder 
metals in small diameters, while by putting in 
the back gear the speed is made nine times 
slower, so that the lathe can be driven at 103 
revs, per minute, slow enough for turning a 
piece of iron Sin. or 9in. in diameter. For 
turning soft wood of small diameter a much 
quicker speed and a special turning lathe are 
desirable. 


The drill figured in Vol. XLIII. p. 498, has 
double gear, so we will assume the minimum 
speed as 100 revs. per minute. In the gear 
shown on p. 498, there is a difference of 3'1 in 
speed, the drill spindle being driven in the one 


case 28 1'55 slower, in the other 1°55 faster 


18 
than the flywheel spindle. Also wheel H of 
34 teeth drives wheel E of 20 teeth, increasing 
the speed of the latter 1:7 times over that of 
the driving spindle in boss B, Assuming 100 
revs, as the minimum of speed for ŝin, or gin. 


= 342 revs. 


drills, that would give us for the slow gear 
100 x 1'55 _ 91:5 revs. of spindle in boss B, 


and being the same, of course, if reckoned by 
the wheels— 
100 x 20 x 28 


34 x 18 


We do not want large pulleys on the machine, 
so we assume an Sin. pulley on line shaft, then 
ee E = 7'86 diam. of pulleys on machine, or, 

5 
say, 8in. pulleys. 

The grindstone may be put down at the 
same speed as the line shafting; hence two 
equal pulleys are required of, say, 10 in. or 12in. 
diameter each. . 

The emery wheels have a circumferential 
speed of 5,000ft. per minute. Say they are 12in. 
in diameter, then 


a 12 1,595 revs. per minute. 
Having 3}in. pulleys on the wheel spindle, we 
should want on = 62in. pulley on the 


= 91°5 revs. 


line shaft to drive directly, which is incon- 
veniently large; hence we havea countershaft. 
Putting, say, a 24in. pulley on the line shaft, 
and driving the countershaft at 250 revs, per 
minute, we shall get xe = §'6in, pulley 
on the countershaft. To find the pulley which 
shall drive from the countershaft to the wheel 
spindle pulleys : 
1.595 x 3°5 _ 22˙3 
| 250 

pulley driving from countershaft. 

We will run the circular saw at 2,000 revs. 
per minute. Having öin. pulleys on the 
spindle 


2.000 x 5 = 11lin., 
YU | 

a pulley much too large. Hence, as with the 
emery wheel, take, say, a 2ft. Gin. pulley 
driving on to a countershaft, the latter running 
800 per minute : i 

30⁰ j 
pulley on countershaft, 


a E—Uää——— — ee 
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Driving from this shaft again to the saw 
pulley: 
2,000 x 5 
800 


Wewill put, therefore, a 33in. pulley on the 
countershaft, 


The mode in which the bearings for the 
alting and countershafts will be attached 
will depend upon the nature of the roof or other 
part which has to carry them, If the roof 
ae ee are suitably situated, brackets like 
g. 439, of cast iron, will do. Wrought-iron 
brackets of similar shape, carrying plummer 
blocks, are likewise used, but are not so stiff as 
of cast iron. But it is not always that a 

good surface for attachment is to be obtained. 


= 33°3in. 
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Beams may be too low, and the rafters be most 
suitable as regards height or situation. But 
since a rafter is not stiff enough to take the 
stress on a bearing, a beam of timber can be 
bolted to several rafters, and the bearing or 
bearings bolted to the beam (Fig. 440). For 
a rough and convenient way of bolting up a 
bearing, a piece of angle iron can be carried 
from the principal to a rafter, and the bearing 
bolted to the angle iron (Fig. 441). These 
and other dodges are suitable in a small shop 
carrying light shafting. 

Leaving makeshifts, however, to those who 
may find them of service, I will show how the 
fitting up should be done in an orthodox 
fashion. First take the line shafting. For 
this, which I should make l}in, or lin. in 


iq == -= -------- 44 ———— 


a er ae 
4 ———— 7 ——— > 


diameter, four bearings will be wanted, one at 
each end, and two intermediate. Also two 
shafts at right angles driven with mitre wheels 
(see Fig. 438), the one for the saw, the other 
for the grindstone and emery wheel. We shall 
want eight bearings, indicated in Fig. 438 by 
the crosses, shown at Fig. 442. These are ad- 
justable, the brackets being first bolted to the 
wall, and the precise height of bearings being 
afterwards given by means of thickness pieces 
of hard wood. Starting at one end, we fix 
upon the height for the shafting, and bolt the 
bracket to the wall at that height, passing the 
bolts through a wallplate without the build- 
ing. Bolt down the plummer block to the 
bracket, the wood packing intervening, take off 
the cap and top brass; take the next bracket 
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in order, with its block, also with the cap and 
brass removed, sling it, and get a labourer to 
steady in place; level from one to the other 
with parallel straightedge and level, mark the 
bolt holes through the bracket against the 
wall, bore them, and bolt in place. Try now 
‘the straightedge and level again, and very 
probably there may be a variation of zin. or 
more in height. The bracket being, therefore, 
firmly bolted, there will be no risk of its 
shifting, and the necessary adjustment for 
height, as gauged by the spirit level and 
parallel straightedge, will be made by planing 
down the packing piece, or by inserting a 
thicker piece as required. This operation will 
be repeated for each bracket and bearing in 
succession, the straightedge, being laid from 
the one last set. When levelled for height, 
strain a line down one edge of the brasses, and 
correct for inequalities of the wall, 

To fix the end bracket and bleck next the 
centre wheel over the drilling machine at a, 
Fig. 438, place a short parallel strip in its 
bearing, and a similar strip in the bearing 
which terminates the main shaft next it, and 
lay the parallel straightedge and level along 
these. To get the shafts square with one 
another, lay down chalked lines geometrically 
on the floor, and plumb down, The cross 
shaft over the saw will be supported on 
hangers, and their bearings will be set in a 
similar manner, Should the walls sink at any 
time, readjustment of the bearings can be made 
by means of the wooden packing pieces. The 
endlong movement of the shafts is prevented 
by collars with set screws shown. at Fig 443. 

The neatest form of bracket for the counter- 
shafts is that shown in Fig. 444. Counter- 
shaft bearings are best bolted to a single piece 
of timber, and this. attached to the underside 
of the floor joists or rafters, or other suitable 
base, not necessarily horizontal. In this case 
it would be convenient to assume that the roof 
principals are an available point of support. 
Then the timber which carries them can be 
bolted, underneath, ° 

The forms of countershafts are shown in 

Figs.. 445, 447, the sizes of pulleys alone 
varying. The pulleys on the line shafting 
will be twice as wide as those on the counter- 
. Shafts which they drive. The pulleys should 
be zin or din. wider than their belts. The 
driving and driven pulleys are set in line by 
8 of a strained string or a light straight- 
edge. 2 T, 
The striking gears are those arrangements 
by which the belts are shifted from fast. to 
loose pulleys, and vice versd, These are modi- 
fied according to circumstances. Three common 
arrangements are shown. Fig. 445, in which 
the striking bar and forks are moved by means 
ef the lever turning the piece of gas pipe 
pivoted between the floor and overhead beams 
beside the machine. Fig. 446, in which a lever 
pivoted at a is made to actuate the striking 
gear, which in this case is placed above and 
behind the machine. Fig 447, showing two 
cords passing over pulleys, and by pulling 
whose respective handles the bar is slid in 
alternate directions, i 


THE “NORI” PATENT VERTICAL 
MULTITUBULAR BOILER. 


HE accompanying illustration represents 

in section a new Patent Vertical Multi- 
tubular Boiler, manufactured by the Grantham 
Crank and Iron Company, Limited, Grantham. 
As will be seen, it is arranged to give a large 
amount of heating surface, while it is simple 
in construction, and the parts are readily 
accessible for examining and cleaning. The 
fire-box has a dome-shaped top, from which a 
short tube leads directly to a-combustion and 
tube- chamber, the products of combustion 
passing amongst the tubes and escaping 
at the opposite side through a passage to the 
smoke-box and chimney. The tube or com- 
bustion chamber is formed wholly inside the 
cylindrical shell, and there is a water space 
between its bottom and the top of the firebox. 
The tubes, used are of the “Field” type, and 
are solid welded at one end, They are fixed 
vertically in the crown of the tube chamber, 
and hang down to within a short distance of 
the bottom. They are thus protected from 


direot contact with the: fire, and are much less | 


e. 
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SECTION 


liable to burn out. The shell is of the usual 
type, with the top stayed to the crown of tube 
chamber with long screwed bolts, and there is 
door on one side. of the shell, in a line with 
lower portion of tube chamber, for cleaning, 
&c. It will be noticed that the heating sur- 
face is all below'the water level, which insures 
the best results in steaming. The illustration 
represents a boiler 9ft. high by 4ft. diameter ; 
but when required for marine purposes they 
are made of large diameter, and not so high. 
Durability, economy of fuel, and moderate cost 
are some of the features claimed for this type 
of boiler. 


STENO-TELEGRAPHY. 


A METHOD of transmittin 


telegrams by a 
combination of mechanic 


stenography and 


‘telegraphy has been recently described by M. G. A. 


Cassagnes to the Paris Academy of Soiences. At 
the transmitting station the apparatus consists of a 
keyboard perforator, an automatic transmitter, 
and adistributer; while at the receiving station 
there are a distributer, polarised relays equal in 
number to the keys of the perforator, and a print- 
ing apparatus. At the transmitting station, the 
keyboard of the perforator, manipulated by one 
3 only, perforates in a band of paper a 
series of apertures arranged in horizontal lines, 
each of which represents at least one syllable.’ The 
perforating is done at the rate of two hundred or 
more words per minute. Through the position 
assigned to it by the keyboard, each aperture cor- 
responds to a definite stenographio sign, which is to 
be printed upon the stenographic band‘of paper at 
the other station. The perforated ‘band is placed 
under the transmitter, where it remains im- 
movable, as does also the band. that is to receive 
the impression at the receiving station. If, 
through one of the apertures, the transmitter then 
automatically emits a current that passes into the 
line wire through the brush of the transmitting 
distributer, this current, on reaching the other 
end of the line, will be received by the brush of 
the receiver, which ‘will keep up a continuous 
motion synchronous with that of the brush of the 
other station, and will aotuate a polarised relay 


that closes a local circuit designed to print the 
sign corresponding to the current emitted at the 
transmitting station. Since, in consequence of the 
very revolution of the distributing bru 
transmitting station, the same operation is repeat 

for each of the apertures in succession (which 
form a small, perforated, horizontal line x} and 
since the paper at the two stations remains Tr 
immovable, a horizontal line is printed, and the 
line of apertures of the transmitting station 1s 
thus converted into a line of signs, representing & 
least one syllable, at the other station. The ban 

then move forward by the space of one interline 
at both stations, and everything is in readiness be 
the printing of another line, and go On. 9 


number of syllables that may be thus prin 


during one revolution of the brushes depen 
then, solely upon the number of contacts in 
which the distributer and receiver of the two sta- 
tions can be divided, and such number itself de: 
pends upon the possible duration of the omision 
—that is to say, upon the length and state of 
telegraph wire. Numerous experiments mā 
upon the French lines have given the following 
speeds of transmission with a single line wire 1 
1. As far as 210 miles, 400 words per minute 3 ve 
with two keyboards, 24,000 words per hour. -ith 
far as 890 miles, 280 words per minute; an P 
two keyboards, feom 16,000 to 17,000 words por 
hour. 8. As far as 540 miles, 200 words per minui 
and with a single keyboard, 12,000 words per ther 
The transmitting, moreover, may be done Sule 
entirely in one direetion or the poe or nal in 
taneously, partly in one direction an Ee Seano- 
the other, according to requirements. r in 
telegraphy, then, affords a means of great y the 
creasing the number of words transmitte bi od 
same conductor, It may consequently be e ene 
to great advantage in telegraphy, since. it PEs 20 
the encumbering of the wires, by utilising § he 
of them more perfectly than has been done a dis- 
past. Again, it permits of stenograph inf trans- 
course while it is being delivered, and Juts 6 
mitting it at the same time to distant be begun at 
this way, the first sentences of a disoourse, en 
Paris at two o'clock might be put In 55 at 
minutes afterward in a pinna 2 otootrio 
Marseilles; and as the keyboard aa h a single 
transmission (without relays: and thro e latter g 
wire) never cease to follow the orator, un 


I 


rush at the 
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discourse might he distributed simultaneously in 
the two cities, which, as is, well known, are 578 miles 
apart.—Revue Internat. de V Electricité. 


TRAIN SIGNALLING APPARATUS. 


Al the passenger trains on the Pennsylvania 
Railroad and on several other lines are now 
equipped with a train signalling apparatus in 
which a whistle is used in place of a gong. This 
arrangement has been perfected by the Westing- 
house Air Brake Company, and can be easily ap- 
plied to trains on which this air brake is used, To 
the main reservoir—which supplies the brakes 
with air—is fastened a reducing valve, and to this 
valve the main signalling pipe is connected. This 
ipe runs through the whole length of the train 
and between the cars it consists of hose an 
couplings. At one end of each car the main 
signalling pipe extends upwards and connects to a 
small valve fastened to the car directly under the 
hood. From the end of the handle of this valve a 
cord is run along the inside of the car, in the posi- 
tion usually occupied by the bell cord ; this cord is 
not connected between the cars. On the engine a 
signalling reservoir is placed, having to one 
of its ends a signalling valve attached. The 
main signalling pipe leads into this valve; 
and another pipe connects this valve, and 
a. small whistle placed in any convenient 


position in the cab of the engine. This signalling 


valve has a diaphragm which divides it into two 
chambers, the lower chamber being in communica- 
tion with the signalling reservoir, and the upper 
chamber with the main pipe. This diaphragm is 
so arranged that it allows air to pass freely from 


the main pipe to the signalling reservoir, so that an 


equal pressure is maintained in both. The air 
from the main reservoir is taken through the re- 
ducing valve, which is so constructed that, not- 
withstanding the great variation of the pressure 
inthe main reservoir, the air is admitted into the 
main signalling pipe throughout the train, the 
signalling reser voir and its valve, and maintained 
in the same at a constant moderate pressure of 
about 15lb. per square inch. When it is desired 
to give a‘signal, the car-valve is opened by pulling 
the cord. By doing so, the pressure in the main 
Pipe is reduced below that in the signalling 
reservoir. This inequality of pressure acts on the 
diaphragm in the signalling valve, which will then 
permit a portion of the air in the reservoir to 
escape to the whistle, and give a signal to the 
engineer, It is stated that signals can be given at 
the rate of four or five per second with great 
certainty, Also, if the train should break in two, 
the whistle will 


blow loudly for a considerable 


time. This apparatus has been used on the Penn- 
sylvania Railroad for some time with great success. 
American Machinist. an i 


DIET AND TRAINING. 


HH victory of Cambridge this year in the boat 
race has given rise to many comments as to 

e mode of training best adapted to get crews into 
condition. It has been stated that Mr. Bristowe, 
the President of the Cambridge University Boat 
Club, allowed fish, entrées, puddings, and dessert 
for dinner through the whole course of training, 
and did not insist upon the monotonous and exoes- 
sive flesh diet usually enforced. For some years 
past there has been a growing tendency to adopt a 
more rational plan of feeding, and to permit a 
greater range of carbohydrates and hydrocarbons 
in the diet. Indeed, the more varied the food the 
better the health of the individual, and as training 
was defined by Prof. Parkes as a method of obtain- 


ing the highest degrees of vitality, a scientific. 


mixture of the various principles of diet is called 
for, With hard muscular work at a quick pace 
more animal food is necessary than for ordinary 
Work; but this should never be given in excess, 
beyond what the digestive secretions are able 
eof: one pound anda half is certainly as 
Much as is required. In giving carbohydrates 
care should be taken that ey ete well cooked, an 
are of a digestible character. Rice, sago, and tapioca 
be el are excellent; but potatoes should not 
indulged in in any quantity, as they are apt 
to cause flatulence—that bugbear of the trainer 
known as “ inwardful. The hydrocarbons should 
be supplied by a liberal allowance of butter ; the 
men should be encouraged to eat the natural fat 
on the chops and steaks, and not cut it off, as they 
have been directed to do; whilst meat with plenty 
of fat on it is usually more tender than lean, Fresh 
fruits should also form part of the daily dietary, 
tince these supply the alkaline salts so useful in 
ping the blood in a healthy state. The chief 
Article to be avoided in training is sugar, especiall 
sugar with pastry; it tends to cause acidity and 
Promotes “ biliousness.” The question among 
ki ers is the amount of fluid permitted. Under 
` e old system great cruelty was often practised by 
eeping men, especially during hot weather, on a 


mitter and receptor. 


striot allowance; this was a mistake. On the other 
hand, men should not be allowed too much freedom 
in this respect for fear of diluting the digestive 
fluids; it is well, therefore, to keep this within 
physiological limits. A man of 12st., under or- 

inary circumstances, eliminates about three pints 


and a half from the body daily by the skin, lungs, 


and kidneys ; with strong and quick work, he prob- 
ably gets rid of one pint and a half more. Five 
pints of fluid would therefore be sufficient for most 
men, As training advanced and the elimination 
became less, the quantity might gradually be 
reduced. At the beginning of training slight 
excess of physiological requirements might be per- 
mitted, as- it would help tissue metabolism and 
carry off the waste products formed in consequence 
of increased muscular activity. Lancet. 


STRIFFLER'S PATENT BRAKE- 
HOLDER. 


HE brakeholder shown in the annexed en- 
graving has been patented by Mr. F. L. 
Striffler, Middleton, Lancashire, to relieve the rider 
from the e or holding on the brake during 
the descent of hills. It is applicable to all 
“ bicycle-steered lever brake cycles, and serves as 
a lock when the machine is not in use. In the 


engraving A is the handle, with the brake lever 
handle close to it; but preferably the latter should 
be beut out more than usual, C is a little lever to 
release the brake; D a ring, on pulling which the 
brake is puton, and held on by the action of the 
clutch box. E is the part where surplus strap is 
cut off, and the buckle should be close to handle. 
If the brake lever is round, a flat should be filed 
where the screw touches, to prevent the clutch box 
turning. The engraving shows the parts in posi- 
tion for the finger to drop into ring D, and pull on 
the strap, when the brake will be held on until 
released by lifting the lever C. The brake can, it 
will be seen, be applied in the ordinary way while 
the holder is in position. 


EXPERIMENTS IN SEA 


EDISON'S 
TELEPHONY. 


| A0 from Fort Myers, Florida, where 


Mr. Edison is sojourning, says that he is 
working on his sea telephone. The inventor says 
that already he can transmit sound between two 
vessels from three to four miles distant, the one 
from the other, and he seems confident, now the 
principle is established, that he will be able to 
increase the distance between his stations as the 
apparatus becomes more perfect. The Florida 
waters are peculiarly favourable for experiments 
of this nature, because of the absence of steamers 
upon them or other disturbing sounds on the 
adjacent shores, resembling, in their quiet repose, 
the waters of the open sea, where the invention 
he is striving to perfect will find its most im- 
portant application. Up to the present time, 
Mr. Edison has not succeeded in transmit- 
ting articulate speech through his sea telephone, 
nor is this essential to the success of the 
system. By means of submarine explosions, he is 
enabled to form a series of short and long sounds in 
sequence, and by these, as in the Morse system of 
telegraphy, words and sentences can readily be 
transmitted. In the original experiments in this 
direction, made by Prof. Trowbridge, and from 
which these have sprung, two vessels, each fur- 
nished with an electric generator and a steam- 
engine, were anchored a mile or two apart in 
quiet waters; wires charged with the current were 
hung over their sides into the water, the upper 
ends being connected with the telephonic trans- 
It was sought to send 
articulate speech between them, and when the 
two were quite near together, this, it is 
said, was readily accomplished. Later, how- 
ever, this seems to have been regarded as 
impracticable, and the system now experimented 
upon by Mr. Edison, of transmitting short and 
long sounds, was adopted, and, up to a certain 
point, gave no little promise. The distance which 
separates the purely scientific from the practical 
success is so wide, however, und the way is so 
beset with obstacles, that it is no easy matter to 
find, or if found to keep, the right road; and so 
it was that these first experiments, valuable as 
they were, soon ended, and it remains for the 
practical man, the experimenter rather than the 


student, to take up the problem and push it on to 
a solution. Edison is peculiarly fitted and equipped 
for this work. When in good health, he is a close 
and constant observer, tireless and original. If he 
succeeds in finding a practical and reliable means 
of transmitting any kind of intelligible signal 
through the water between two vessels several 
miles apart, a principal cause of disaster on 
the ocean will have been removed. Though 
many ingenious and admirable contrivances 
have been thought out of late years to lessen 
the dangers of ocean travel, nothing has been 
done to prevent collisions im thick or foggy 
weather, which may fairly be said to be the most 
menacing of all. It has before been explained in 
these columns that the present system of whistle 
and horn signalling is reliable only while favour- 
able conditions prevail—to wit, in calm weather. 
At other times, when two vessels approach one 
another, only that which is to leeward is likely to 
hear the warning whistle or horn; and when the 
wind is abeam or quartering, the direction of the 
warning signal is so indefinite as to give little or 
no indication of the point whence danger is to be 
expected. Were the sea telephone perfected, how- 
ever, collision in thick weather could readily be 
averted, Vessels would keep their telephone 
warning going as well as their whisties, and, while 
the latter only sounded a general alarm, the tele- 

hone would give the exact compass course of the 

irection whence each ship was advancing, and this, 
too, in time to prevent a meeting. — Scientific 
American, 


APPARATUS FOR OBTAINING THE 


DENSITY OF SOLIDS. 


1 specific weight of a body, which is usually 

confounded in peysos with density, is the 
ratio of the weight of such body to the weight of 
an equal bulk of water, or, what amounts to the same 
thing, the specific weight of a body is the weight 
of the unit of volume of such body. The following 
classical formula, 

D =F 
V’ l 

which is well known, shows that, in order to obtain 
D, it is necessary to know P; that is to say, the 
9 of the body, and V, its volume. The 
methods ordinarily used for such determinations 
are those of the hydrostatic balance, the bottle, and 
aérometers of constant volume. All such methods 
take time, and require a certain amount of dexterity 
on the part of the operator. Messrs. Brasse and 


Vlasto have devised a very simple little apparatus 
for rapidly estimating the density of solid bodies. 
With this, it requires but a single weighing, 
which may be effected up to within a decigramme. 
A reading once made, the volume is known. The 
apparatus is constructed as follows: A burette 
B, graduated to tenths of a cubic centimètre, an 

the upper extremity of which is ovoid, while the 
lower one is provided with a cock, R, is connected 
by a rubber tube, C, with a “balloon,” A, having 
the shape of the bottles used for taking densities, 
The aperature is ground and fitted with a hollow 
stopper surmounted by a capillary tube provided 
with a datum mark. e lower part of the balloon 
terminates in aslender tube to whichthe rubber tube 
is affixed. The burette and balloon are supported by 
clamps that are movable around the rod D. The 
mode of using the apparatus is as follows: It is 
first filled with water, whose temperature should be 
as near 15° C. as possible. Then the balloon is 
raised by causing its clamp to slide amg toe Snp- 
porting rod, and things are so arranged that when 
the level of the water reaches the datum mark, the 
water shall enter from the other side at the base of 
burette, Then the division at which it stops is 
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read. Let us suppose that we find it to be five 
cubic centimetres. We then weigh the body whose 
density we wish to take. For the sake of example, 
we shall take statuary marble. We put on a scale 
several fragments of this, that are small enough 
to enter the neck of the balloon, and we find it to 
weigh 25:4 grammes. We raise the balloon, and the 
water then lowers therein, and rises in the burette, 
filling a portion of the bulb as it does so. Wethen 
open the balloon, introduce the fragments of marble, 
insert the stopper, and lower the balloon again 
until the water returns to the datum mark of the 
capillary tube. The body has displaced a volume 
of liquid equal to its own, and the water has there- 
fore risen in the burette, and has reached a second 
level. A new reading is now made, and we find 
144 cubic centimètres. Upon obtaining the 
difference between the two figures read, we have 
the volume of the body, which in the example above 
selected, is 14°4 — 4'5 = 9'4 cubic centimètres. 
Applying the formula, D = P/V, we have 


D = 25° = 2°702 


9°4 
By the bottle method, we find 2°709, say an error of 
<0°01. With bodies soluble in water, or upon 
which water exerts an action (such as cements, for 
example), some other liquid (kerosene, for example) 
is substituted. The apparatus is simple, and easily 
and quickly manipulated.— Le Génie Civil. 


HOW TO EAT WISELY. 


S a universal rule in health, and with very 
A rare exceptions in disease, that is best to 
be eaten which the appetite craves or the taste 
relishes. Persons rarely err in the quality of food 
eaten: Nature’s instincts are the wisest regulators 
in this respect. The great sources of mischief from 
eating are three, quantity, frequency, rapidity, 
and from these come the horrible dyspepsias which 
make human life a burden, a torture, a living 
death. By eating fast, the stomach, like a bottle 
being filled through a funnel, is full and over- 
flowing before we know it. But the most important 
reason is, the food is swallowed before time has 
been allowed to divide it in sufficiently small 
pieces with the teeth; for, like ice in a tumbler 
of water, the smaller the bits are, the sooner they 
are dissolved. It has been seen with the naked 
eye that if solid food is cut up in pieces small as 
half a pea, it digests almost as soon, without being 
chewed at all, as if it had been well masticated. 
The best plan, therefore, is for all persons to thus 
comminute their food; for, even if it is well 
chewed, the comminution is no injury, while it is 
of very great importance in case of hurry, forget- 
fulness, or bad teeth. 

Cheerful conversation prevents rapid eating. It 
requires about five hours for a common meal to 
dissolve and pass out of the stomach, during which 
time this organ is incessantly at work, when it 
must have repose, as any other muscle or set of 
muscles, after such a length of effort. Hence per- 
sons should not eat within less than a five-hours’ 
interval, The heart itself is at rest more than 
one-third of its time; the brain perishes without 
repose. Never force food on the stomach. All are 
tired when night comes. Every muscle of the body 
is weary and looks to the bed; but just as we lie 
down to rest every other ade of the body, if we, 
by a hearty meal, give the stomach five hours 
work, which in its weak state requires a much 
longer time to perform than at an earlier hour of 
the day, it is like imposing upon a servant a full 
day's labour at the close of a hard day's work; 
hence the unwisdom of eating heartily late in the 
day or evening, and no wonder it has cost many a 
man his life. i 

Always breakfast before work or exeroise. No 
labourers nor active persons should eat an atom 
later than sundown, and then it should not be over 
half the midday meal. Persons of sedentary 
habits, or who are at all ailing, should take abso- 
lutely nothing for supper beyond a single piece of 
cold, stale bread and butter, or a ship biscuit, with 
a single cup of warm drink. Such a supper will 
always give better sleep and prepare for a heartier 
breakfast, with the advantage of having the exer- 
cise of the whole day to grind it up and extract its 
nutriment. Never eat without an inclination.— 
Hall's Journal of Health. 


Emery Cloth Files.—An ingenious device for 
stretching emery cloth for use in workshops con- 
sists of a couple of strips of wood about 14in. long, 
hinged 5 and of round, half-round, 
triangular, or any other shape in cross section. On 
the inside faces of the wood strips are pointed 
studs, taking into holes in the opposite side. The 
strip of emery cloth is laid on to one set of the 
-studs, and the file, as it is called, closed, which fixes 
the strip on one side. It is then similarly fixed on 
the other side, and thus constitutes what is called 
an emery file, which is a handy and convenient 
arrangement for workshop use. 


SCIENTIFIC NEWS. 


Tr death is announced of Dr. Jean Jaques 

Kickx, Rector of and Professor of Botany 
in the University of Gheut, Director of the 
Botanic Garden and School of Horticulture in 
that city, and President of the Botanical Society 
of Belgium. The deceased professor, who was 
born in 1842, was the son of an eminent 
botanist, and was highly esteemed by all who 
knew him. 


Prof. Simon Spitzer, who filled the chair of 
Analytical Mechanics at the Technical High 
School of Vienna, died recently at the age of 
61 years. He was the author of several well- 
known mathematical works. 


The Journal of the Liverpool Astronomical 
Society for April contains several interesting 
papers, abstracts of which have appeared in our 
reports of the meetings. Amongst the “ notes” 
we find it stated that the Société d’Astro- 
nomie de France has just been established 
in Paris under the presidency of M. Camille 
Flammarion, with MM. Trouvelot, Paul Henry, 
and General Parmentier as vice-presidents. 
MM. Gerigny and Armand Gunziger are the 
secretaries, and the council is composed of well- 
known workers in astronomy, including our 
valued contributor, M. Gaudibert. 


The French Association for the Advancement 
of Science, and some of the Paris medical 
societies, have jointly purchased an hôtel in 
Paris which tkey intend to convert into a 
house for scientific societies. 


At a recent meeting of the Royal Society, 
Part I. of a paper on the “Embryology of 
Monotremata and Marsupialia,” by W. H. Cald- 
well, M.A., was read in the form of an abstract 
prepared by Prof. Michael Foster, Sec. R. S., the 
author being absent in Australia. The paper is 
of considerable importance in Embryology, but 
must be read in at least the fairly full abstract 
prepared by Prof. Foster. 


At a meeting of the Scottish Society of Arts 
last week Major Mackenzie's improved mili- 
tary sketching protractor was exhibited and 
recommended to the favourable consideration 
of the prize committee. The continuous pro- 
cess of manufacturing gas from mineral oil, 
devised by Mr. John M. Turnbull, was also 
reported upon, and the best thanks of the 
society awarded to the author of the paper—the 
system not having yet been tested in practice. 
The president, in the course of the evening, ex- 
hibited the new incandescent gas-light devised 
by Dr, Auer von Welsbach. 


The annual meeting of the Institution of 
Naval Architects was held last week, the Pre- 
sident, Lord Ravensworth, delivering the 
address, in the course of which he repeated the 
statement that Dr. Lardner had affirmed the 
impossibility of establishing steam communica- 
tion between England and America. What Dr. 
Lardner said, speaking of the steam-engine as 
he knew it, was that voyages could not be 
made with regularity and certainty, and at the 
eame time profitably, unless the steamers were 
subsidised—-because the steam vessels had then 
so little advantage over sailing vessels that 
they would fail to attract a large number of 
passengers. Sir N. Barnaby read a paper on 
Tho Merchant Service and the Royal Navy,” 
in which he concludes that a secretary of State 
of the Navy is needed who would unite the 
interests of merchant shipping and the Navy, 
and thus form a truly national marine. 
Amongst other papers read was a notable one 
by Mr. Biles on the twin screw torpedo boats, 
Wiborg and El Destructor, built for the Rus- 
sian and Spanish Governments respectively, 
both of which average 20 knots an hour; 
“Fifty Years of Yacht Building,” by Mr. 
Dixon Kemp, and “Fuel Supply in Ships of 
War,” by Sir N. Barnaby. The Institution has 
been invited by the Town Council of Sunder- 
land to hold the autumn congress in that 
town. 


The construction of the Birmingham Cable 
Tramway has been commenced, and it is hoped 
that the system will be in working order in 
four months, 


The central station of the Birmingham Com- 
pressed-Air Power Company has been com- 
menced, and it is expected that in the course of 

ithe next three months the preparations will 


have so far been completed that about 6,000 
indicated horse-power. will be available for cus- 
tomers. When the station is completed there 
will be fifteen engine-houses, built in rows, on 
strong concrete walls, in the spaces between 
which will be placed forty-five Lane’s patent 
water-tube boilers. Each engine-house will be 
constructed to receive one triple expansion 
beam air-compressing engine of 1,000 indicated 
horse-power, driving six single-acting air-com- 
pressing cylinders, coupled to opposite ends of 
the beams, and capable, in the aggregate, of 
delivering 2,000 cubic feet of air per minute at 
451b. per square inch above atmospheric pres- 
sure. The free air will be drawn into the com- 
pressors from the top of each engine-house 
through casings, in which will be inserted 
filtering screens to clear the air of solid im- 
purities. When the full 15,000 indicated 
horse-power is at work 6,000,000 gallons of 
water will be used daily for the feed for con- 
densing and for cooling the air cylinders. This 
enormous quantity of water will be drawn 
from the canal at one end, and after use will be 
returned to the canal at a point some 400ft. 
lower down. In addition there will be at the 
central station stores, workshops, offices, and 
other buildings required for the work. The 
mains will vary in diameter from Tin. to 24in., 
and will extend about eighteen miles. They 
will be placed in concrete troughs, supplied 
with movable covers, a8 near as possible to the 
surface of the road ; and means will be adopted 
by which, in the event of the bursting of a 
pipe, the general supply shall not be inter- 
rupted. 

In the Comptes Rendus M. Guoy desoribes a 
cell suitable for use as a standard for E.MLF., 
which is as high as 1°39 volt, with a tempera- 
ture correction of only about 0001 per Centi- 
grade degree. The cell is similar to the 
Latimer-Clark, except that peroxide of mercury 
is used instead of the sulphate. 

The Berlin Geographical Society has re- 
ceived from Dr. Wagner a unique present in 
the shape of a complete set of all the books, 
pamphlets, essays, &c., published by Alexander 
von Humboldt. It would take about 30 years 
to make such a collection again, even if it were 
at all possible. 

Prof. Moebius, of Kiel, has accepted the 
directorship of the Zoological Museum at 
Berlin. 

The Van Depoele electric street railways 
seem to be taking the lead in America, as they 
are now in operation, with success, in the fol- 
lowing places :—Minneapolis, Minnesota ; Mont- 
gomery, Alabama; Detroit, Appleton, and Port 
Huron, Michi ; Scranton, Pa.; also in 
Toronto and Windsor, Canada. In a. short 
time the company will have electric cars run- 
ning in Lima, Ohio, and Binghamton, N.Y, 
More miles of electric railways on this system 
are now at work than all other systems put 
together. f : 

At the January meeting of the Seismological 
Society of Japan two papers were read in 
Japanese. The first was by Mr. Kikuchi, on. 
the geology of Corea. In it the writer de- 
scribed the geological map made by Prof, 
Gottsche, who visited that country after 
leaving Japan. The paper also gave & 
description of the geological formations 
and the minerals found in the different 
provinces of Corea, and showed that Corea 
differs from Japan in the fact that these for- 
mations in the former country are much older, 
and on that account more stable, than those in 
the latter. This, Mr. Kikuchi thought, might 
account for the comparative absence of seismo- 
logical phenomena in Corea, The second paper, 
by Mr. S, Sekiya, was on recent destructive 
earthquakes. The writer described in succes- 
sion the causes and effects of the earthquake 
which occurred in Japan on February 22, 1880; 
the earthquake in Ischia in 1883; the shock of 
October 15, 1884, in Japan; the earthquakes in 
Spain in 1884; those of the United States of 
last year; and the shock of January 15 in 
Japan. It was pointed out that the three 
earthquakes mentioned as occurring in Ja 
were very similar in their intensity, and at 
they extended over nearly the same area; but, 
with regard to their place of origin, the writer 
said the first two shocks originated in Tokio 
Bay, or in the ocean beyond the peninsula, 
while that of the present year originated in a 
spot to the south-west of the two previously 
mentioned. 
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LETTERS TO THE EDITOR. 


— 

e do not hold ourselves responsible for the opinions of 
eur correspondents. The editor respectfully requests that ali 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the DITOR of 
he ENGLISH MECHANIO, 332, Strand, . C. 

An Cheques and Post-ofice Orders to be made payable to 
J, PASSMORE EDWARDS., 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“ I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more what everybody does, and yet, to keep 
aclutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
creat inconveniences derive their original. Montaigne: 

says. 

— . — 


THE ASTRONOMICAL DIRECTORY OF 
M. LANCASTER—ENDOWMENT FOR 
OBSERVATION AT GREAT ALTI- 
TUDES—A GREAT TELESOOPE AND 
A SMALL SQUABBLE—A YEAR'S 
WORK AT THE U.S. NAVAL OBSER- 
VATORY — IS MIND MATERIAL? 
— APERTURE AND MaGNIFYING 
POWER — KEPLER'S THIRD LAW 
ASTRONOMY AND MATHEMATIOS 
—SATURN — SUBVEYOR’S OHAIN — 
DRIVING CLOOK FOR TELESOOPE. 
(27045.])—I HAVE just seen the second edition 


of the “ Liste Générale des Observatoires et des 
Astronomes, &c.,” by M. Lancaster, of the Royal 


Observatory at Brussels, and find that its author 


has taken very great pains to make it both accurate 
and complete. It now forms a perfeot directory of 
every astronomer of any note; of all existing 
observatories ; of astronomical societies and publi- 
¢ations, and of the chief constructors of astro- 
nomical instruments throughout the world. Asa 
work of reference it is as valuable as it is cheap. 

A circular has just been issued from the Harvard 
College Observatory which is worthy of a passing 
notice. It would seem that a gentleman named Boy- 
den bequeathed a sum amounting to some £48,000 
in trust for the purpose of astronomical research, “ at 
such an. elevation as to be free, so far as it is practic- 
able, from the impediments to accurate observations 
which ocour in the observatories now existing, 
owing to atmospheric influences.” The trustees 
of the fund have transferred it to the governing 
body of Harvard College, and they now invite 
information as to suitable localities at sufficient 
altitudes for the erection of observatories for 
celestial observation. For obvious reasons fit 
pee in the Southern hemisphere would be pre- 
erred, as the stars invisible in Burope have been 
so much less observed than the Northern stars. 
Moreover, it is, I imagine, supposed that all that 
can be done in the United States with a telescope 
at an exceptionally great altitude will be effected 
at the Lick Observatory on Mount Hamilton ; 
but Prof. Pickering invites communications from 
‘anyone and everyone in any locality at a sufficient 
elevation above the surface of the earth. 

By the way, speaking of the Lick Observatory 
reminds me that a curious literary warfare has 
been, and for aught I know still is, going on in 
America on the subject of the Mammoth telescope 
there. From what I can gather, Mr. Proctor has 
been writing to some paper or papers in the 
Northern States, alleging that, so far, all monster 
telescopes have been comparative failures, and 
warning the scientific public not to look for too 
much from the great Lick instrument. Professor 
Holden retorts, in effect, that Mr. Proctor knows 
nothing at all abont it, gives some calculations to 
show that separating power is a function of aperture 

a fact about as well known in England as the 

ational Anthem), and, in short, asks the public 
to suspénd its judgment until the results of the 
Mount Hamilton observations are before it. Now 
it seems to me that both disputants are right, and 
both are wrong, in this controversy. Merely as a 
matter of fact, very big telescopes have, from one 
cause or another, hitherto all been more or less 
failures; but that hence, they must always con- 
tinue to fall short of their theoretical capabilities, 
does not appear to be quite a sequitur, and I think 
that there is justice in Professor Holden’s appeal 
to wait and see what the giant refractor can aceom- 

I however, say, nothing of the very question- 
able taste of his method of speaking of Mr. Proctor 
personally. Should Mr. P. choose to retort in the 
same strain, he will probably have something un- 
nt to say (and probably not without reason) 

even of Mr. Holden himself. However, the 
squabble has not been confined to these two 
disputants, but has been taken up by at 
least one Californian newspaper, the San 
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Francisco Evening Bulletin, in the impression 
of which for March 1 occurs an article headed 
“The Men Behind the Instrument,” which for 
bad taste (and even untruthfulness) it would 
be hard to surpass. Mr, Proctor has dared to con- 
tradict Professor Holden, who is “an original 
investigator in the field of astronomy.” Ergo, 
Prootor is not an original investigator; but is 
“following in old lines, foraging in other men’s 
labours,” and so on, and so‘forth. Now either the 
wiseacre who wrote this stuff knows to what ex- 
tent we are indebted to Mr. Proctor for our present 
knowledge of the physical structure of the visible 
stellar universe—or he does not. If he does not, he 
is a mere blind leader of the blind, whose dicta are 
not worth the paper they are printed on. If he 
does, then he is simply a „ well, the word I 
must use is not a Parliamentary one, so I will leave 
every one familiar with the facts of the case to 
supply it. 

“ The 5 of work to be pursued at the 
Naval Observatory, Washington, during the year 
1887,” is an extensive one indeed. In addition to 
the meridianal observations, time service, &o., 
common to all observatories of the first class, 
double stars are to be observed with the great 
equatoreal; the fainter stars in the Pleiades mea- 
sured; the conjanctions of Saturn’s five inner 
satellites with the minor axis of the ring and the 
Tosition angles and distances of Hyperion observed; 
while comets, certain stars for identification, 
asteroids, and lunar occultations form the objects 
for observation with the smaller equatoreal. Daily 
photographs of the Sun are also to be taken. Here 
we get an inkling of the source of those odds and 
ends of astronomical information which render 
the American Nautical Almanac of such value to 
the amateur. | 

Admitting, for the sake of argument, everyone 
of the allegations made by F. W. H.“ in the 
latter half of letter 26984 (p. 80) to be a matter of 
undisputed fact, I wholly fail to see how his deduc- 
tions from them are either warranted or warrant- 
able. If we grant—what, in fact, is indubitable 
—that every act of thought is accompanied by a 
molecular change in the substance of the brain 
itself, we are yet a very long way from having to 
admit that such malecular motion is thought. No 
one in his senses, listening to a skilful performer 
on the pianoforte, playing one of Bach's sonatas, 
and noting how the keys and hammers are 
depressed and the dampers raised, would contend 
that such rising and depression were the melody 
produced. And in a similar way it seems the 
merest solecism to attempt to treat of mind or 
spirit in terms of motion. It would be as rational 
to speak of the linear co-ordinates of belief, or the 
specific gravity of love. If I understand your 
oorrespondent's meaning, he would seem to imagine 
that the brain secretes mind just as the parotid 
gland does saliva, the lachrymal gland tears, or the 
liver bile! Let anyone acquainted with the very 
rudiments of psychology attempt to formulate 
such a theory expressly, and see what the result 
will be. The mind (or, as F. W. H.” says, the 
soul ”) “is developed in close resemblance to the 
development ef material organisations.” Just 
so. If by this he intends to convey that as the 
brain grows and increases in complexity, so does 
intelligence develop, he is uttering the merest 
truism. Reverting to the simile of a musician, let 
us suppose that a very skilful organist is provided 
only with an instrument consisting of a single 
octave of pipes. What oan he possibly play upon 
it but the most simple tunes? Add now 
two separate stops, each of five octaves, 
and alter the keyboard, and the same musi- 
cian will produce very much more elaborate 
music, and so on until the mechanical limits of the 
instrument are reached. But now let there bea 
rent in the bellows, or a crack in the wind-chest— 
and the organ is dumb. The talent and capability 
of the performer are still there, the external aspect 
of the instrument remains unaltered ; but there is 
this hidden internal rift, and no music can be pro- 
duced. Assuming that the particular instrument 
within our own view is silent, how can we even 


assert that the performer is not discoursing divine 
melody upon another and totally different one? At 


most, we can only say that we do not know. Does 
your correspondent see the application of this 
analogy? It is a matter of history that durin 
arts of the years 1692 and 1693 the immort 
ewton himself suffered under a temporary attack 
of insanity. His cerebral mechanism was out of 


joint. Zhe Newton was there; but the instrument 


on which he had, so to peak, o perform, was for 
the time defective, and discord instead of harmony 
proceeded from it. Were the subject not too 
serious a one, one would be almost tempted to smile 
at the calm self-sufficiency with which “ F. W. H.” 
says that, under certain specified circumstances, his 


“soul, if it should still exist, would have some-. 


thing to do of which at present he “can form no 
conception.” A very much greater and more pro- 
found thinker than either F. W. H.” or myself, 
that able mathematioian and logician, the late 
Augustus de Morgan, once said that “there may 
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perhaps be a few millions of forces in Nature of 
which we have no conception”; but Messrs. 
Buchner, F. W. H.,“ and company have progressed 
far beyond the weakness of making such an ad- 
mission as this. They know everything ; or, at all 
events, anything they do not know ipso facto ceases 
to exist. This may be the height of sublime 
philosophy; but to ordinary folk it looks sus- 
piciously like a low and stupid form of Atheism. 

Phe literature on the subject of “M.'s” query 
(62034) on p. 90 is very widely scattered indeed. A 
hunt through some of your back volumes would 
reward him ; but I may summarise what is known 
with reference to the relation between power and 
aperture by saying that on a night when no power 
over 200 could be used on a 4in. telescope, a ŝin. 
and 8in. would not bear powers of 300 and 400 re- 
spectively; indeed, I gravely doubt if much could 
be seen with the 8in. under such circumstances 
even with the same power as that employed with 
the 4in. On many a right when definition is 
execrable with large apertures, it is moderately 
good with small ones. I have advised “M.” to 
consult back volumes of the ENGLISH ME- 
CHANIC for information as to the relation between 
aperture and power. In some recent ones he will 
further find the superstition of “ 100 to the inch ” 
exploded by more than one thoroughly practical 
observer. Upon how many occasions has your 
correspondent employed a (measured) power of 400 
on his 4in, Cooke ? 

In reply to query 62066 (p.91): Yes. 

It will be absolutely necessary for T. S. S. 
(query 62067, p. 91) to master spherical trigono- 
metry. As for his future course of reading, every- 
thing will depend upon whether he proposes to. 
follow up spherical and practical or gravitational 
astronomy. In the first case a knowledge of the 
calculus will be an advantage to him; in the second, 
it will be indispensable; and, as a preliminary 
book, Abbatt’s “ Elements of Physical Astronomy,” 
published by Longmans in 1871 (if still in print}, 
very good indeed. If he will say specifically to 
which branch of science he proposes to devote 
himself, I may hope to help him by a more definite 


reply. 


In connection with Mr. Watson's interestin 
lettor (27011, on p. 97) I may perhaps be allowe 
to say that Proctor does not profess to figure 
Saturn, in his celebrated work, from his own 
observations. My impression is that the principal 
figure in the N is copied from the well- 
known engraving of Dr. De la Rue's drawing, 
made with his Newtonian reflector (now at Ozford). 
I may add that on the 29th ult. I saw the shadow 
of the planet on the rings, almost precisely as 
figured by Dr. Terby (letter 26976, p. 79), save 
that I failed to perceive the little notch repre- 
sented by him as contiguous to the outer edge of 
ring A. I also saw Encke's division in the fol- 
lowing ansa ; but, with the utmost attention, could 
not detect it in the preceding one. I employed a 
refractor of 4}in. in aperture, and used powers of 
260 and 400, detail being beautifully seen with the 
latter. 

“ Murano” (query 62089, p. 112) puts a question 
which, in 1 of further details, it is 
difficult to answer. It may, perhaps, help him 
through to say that the ordinary surveyor's chain 
is 66ft. long, and is divided into 100 links; hence 
each link is 7˙92in. long. The little pieces of brass 
(of different shapes) are attached to every tenth 
link, Thus, at the 10th link would be one with 
one point; at the 20th link one with two points; 
three at the 30th, four at the 40th, at the 50th, 
the middle of the chain, a round mark. From this 


the notched pieces of brass proceed in reversed 


order. 

If “ St. Aubyn (query 62129, P: 113) can obtain 
access to a series of volumes of the R.A.S. Monthly 
Notices, he will find articles on Driving Clocks 
in Vols. XXIX. p. 268, and XXXIX. pp. 462 and 


486. , 
A Fellow ofthe Royal Astronomical Society. 


SATUBN—NEW LABORATORY 
TRO 


[27046.J—IN reply to Mr. Watson (letter 27011), 
the difference in the N. and S. poles was not in- 
tentional. I do pretend to be a good draughts- 
man, and Saturn is not an easy subject to draw. 
My sketch was not made at the telescope; but the 
salient features were marked down and elaborated 
the next morning. The continuance of Enoke’s 
division was, as I have already explained, an over- 
sight. I am not an habitual observer of the 

Janets, Our work consists of double-star measur- 
ing and spectroscopic observations. Consequently, 
a e objeots are only brought forward for 
the deleotation of visitors. When last I looked at 
Saturn I considered that the S. pole exaotly 
covered ring A, and that the shadow was distinotly 
broader towards the S. I could not detect an 
notch. On previous occasions (eg, last year), 
when the shadow was the other side of the planet, 
the notch was very conspicuons, and, in fact, this 
is the first time I have ever noticed its absence. 


124 0 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,150. 


APRIL 8, 1887. 


The vacuum pump (No. 1,148) is not new either 
in principle or design. The principle is that of 
the Giffard injector, and in the Engineer of 
June 9th, 1876, Mr. James Brownlee showed that a 
vacuum was formed at the point of junction of the 
two cones, I believe I was the first to construct 
an aspirator on this principle, and an illustrated 
account of my model may be found in the Chemical 
News for October 18th, 1876. It is capable of pro- 
ducing, with sufficient water-pressure, a vacuum 
which will lift a column of mercury equal in 
height to that of thé barometer minus that allowed 
for pressure of aqueous vapour. I have used one 
of metal as a filter pump for some years. 

A. Percy Smith. 


= SATURN’S SHADOW.— ENOCRKE's 
| DIVISION. 


[27047.)—THE Observatory, March, 1884, has a 
drawing of Saturn, by Prof. Holden, of Washburn 
Observatory, where the notch is shown on ring B, 
not far from Cassini's division. Your readers can 
judge if such is an optical illusion, caused by the 
juxtaposition of curved lines; its appearance is 

that of the shadow of an opaque body being pro- 
jected on a convex surface. In the same number 
rof. Davidson (6'4in. equatorial) remarks, “The 
shadow of ed tei on the ring was so well defined 
that the irregularity at the division of the ring was 
unmistakable.” The notch is now blunted, ring A 
hardly overlapping B. Mr. Kempthorne, in his 
last letter, says he does see the notch; but, in 
letter 26976, E. M.,“ p. 79, he stated, “if the 
notch exists it is not visible in my mirror, and the 
boundary is distinctly convex.” On the very rare 
occasions I have been able to see Eucke's division 
it has appeared an undefined shading rather than 
the narrow clean line shown by Mr. Percy Smith, 
and the white zone not actually in contact, but 
close to Cassini's division, and much fainter than 
ring B. Has not the crape ring, though, of course, 
uite evident, been of late abnormally dark, and 

e brightness of the two ans variable? 

c H. Watson. 


ON THE PROPER MOTIONS OF 
B, 7, ô e,; & URSA MAJORIS, AND ALOOR. 


[27048.]—MR. PROCTOR appears to have first | G 


called popular attention to the existence of 
the remarkable community of motion among 
certain groups of stars, to which he gave 
the very appropriate name of Star-drift, 
in an essay headed “Are there any Fixed 
Stars?” which appeared in the number of 
the Popular Science Review for October, 1869, and 
in his “ Preliminary Paper on certain Driftin 

Motions of the Stars,” communicated to the Roya 

Society on October 26th, 1869, and published in 
the Proceedings of that society for January 20th, 
1870. He mentions that Mädler had found in- 
stances of drift in eo tne reference is given, 
but I presume that the allusion is to Midler's 
paper, Die Centralsonne,” published in No. 566 of 
the Astronomische Nachrichten (1846) ] but that “in 
reality the community of motion in Taurus is only 
a single instance, and not the most striking that 
might be pointed out, of a characteristic which 
may be recognised in many regions of the heavens.” 


Mr. Proctor was evidently not acquainted with 


the very valuable XIVth. volume, published 
in the year 1856, of the Dorpat Observations 
(unfortunately, too little known in England), 
which contains Midler’s investigation of the 
proper motions of 8,222 of Bradley's stars re- 
uced to 1850, and compared with all the best 
catalogues then existing, or he would have noticed 
that many other instances of the kind might be 
gathered from a perusal of Midler’s data, which 
are arranged in a very convenient fashion for the 
rosecution of researches of this character. The 
t distinct allusion to “star-drift,” and one un- 
noticed by Mr, Proctor, seems to me to be found on 
age 811 of the “ Fundamenta Astronomiæ,” where 
its illnstrious author expresses himself as follows: 
“ Prescipue vero mihi notabile videtur, stellas etiam 
non odum prope stantes, sed plures minutas 
inter se distantes, sæpe motum proprium communem 
habere.” This was written in 1818. Bessel gives, as 
an instance, 86 Ophiuchi (A, B,) and 30 Scorpii, three 
stars which are, in the words of Baily, “ evidently 
journeying together through space, and leaving the 
neighbouring stars behind.” Mr. Proctor, how- 
ever, was certainly the first to bring these common 


movements of the stars prominently before the 


general public; but the chief instance selected 
y him seems to me to be a singularly unhappy 


one. This is that of the community of motion of 


B, 7, ò, e, č! 2? Urse Majoris, and Alcor. “A 


‘singular instance of this star-drif ” Mr. Proctor 


observes in his essay “Are there any Fixed Stars?” 
as reprinted in The Universe of Stars [2nd ed. 
1878}, “is found among the bright stars of Ursa 
Major, five of which are moving in thesame direction 
and with the same velocity. Two other stars near 
E are also moving in the same manner.“ 
Fig, 1, which is copied from the diagram on p. 141 
of “The Universe of Stars.] “One cannot doubt 


Frites: Of the seven bright stars in the 
Bear, five are travelling in a common direction | : 


account o 


that these stars are associated in some way, and s0 


form a system, especially when it is noted that the 


stars are moving in a direction almost directly 
opposite to that due to the sun's motion in space.” 
Mr. Proctor's charts of the relative proper motions 
of the stars are based entirely on the proper motions 
obtained by Mr. Main in Vol. XIX. of the Memoirs 
of the R.A.S. from a comparison of Bessel’s 
Bradley and the Greenwich Catalogues for 
1840 and 1845 (the “Greenwich Catalogue” and 


the“ Twelve- Year Catalogue”); by Mr. Main, again, 


in Vol. XXVIII. of the Memoirs from a comparison 


with Bessel's Bradley of the stars in the“ Six- 


Year Catalogue” for 1850 not included in the 
two preceding ones; and on those given by Mr. 
Stone in Vol. XXXIII. of the Memoirs froma 
comparison of Bessel’s Bradley with the stars 
in the “Seven-Year Catalogue” for the epoch 1860, 
not included in the preceding Greenwich ones. In 


the cases of a, B. Y, &, , &, &, and 7 Ursæ and Alcor, 


the proper motions given by Mr. Main in Vol. 
XIX. have been employed by Mr. Proctor. In his 
communication to the Royal Society, Mr. Proctor 
so fur modified his statement as to the exact 
equality in the direction and rate of motion of 
, Y, ö, e, and E, as to say the stars g, y, ô, e, and & 
are all drifting in the same direction and almost 
exactly at the same rate, towards the apex of the 
solar motion; but in his lecture before the Royal 
Institution, in May, 1870, he again stated that 
“the stars B, Y, 6, e, and č of the Great Bear, 
besides two companions of the last-named star, 
are travelling in one direction with equal 
velocity, and clearly form one system.” (“ Pleasant 
Ways in Science” [1879], page 143). Again, in an 
essay published in the Student for October, 1870, 
and reprinted in “The Universe of ear he 
i i reat 


with uniform velocity. The other two are 
travelling in another direction, and also with a 
common velocity.” These statements are repeated 
in “Other Worlds,” in “ Light Science for Leisure 
Hours” (2nd series), and in others of Mr. Proctor's 
works, I must confess that I am absolutely un- 
able to understand how he has arrived at these 
conolusions from the proper motions assigned by 
Mr. Main (or, as a matter of fact, by anyone else) 
to the stars in question. In Fig. 2 I have given a 
diagram of the proper motions of these stars, accord- 
ing to Mr. Main’s data; the proper motion of y being 
the same in Mr. Proctor’s diagram, and in the one 
traced from his (Fig. 2) on whioh I have inserted 
the actual values of the proper motions assigned to 
these stars by Mr. Main. r. Proctor's two charts 
of proper motions these are indicated by arrows 
attached to the stars, whose directions and lengths 
show the directions and magnitudes of the several 
proper motions in 36,000 years. This plan is an 
excellent one for indicating the relative directions 
and magnitudes of the various proper motions for a 
short period of time ; but it takes no account what- 
ever of the secular variations of those proper 
motions. We may consider the proper motion of a 
star, when not too near the Pole, as constant (ex- 
cept, of course, in such cases as Sirius, Procyon, 
and the like) in direction and magnitude for one 
or two hundred years; but the proper motions of 
any star at the present moment are certainly not 
the same in direction and magnitude as they were 
6,000 years B.C. To assume that they are is 
much the same thing as if one were to sit down 
and compute the place of a star for B.O. 5000 
from the data given in some modern catalogue, 
using the 5 given therein, and taking no 


cessions, 

In Table I. I give the annual proper motions for 
the seven bright stars of the Great Bear, the com- 
panion of Mizar, and Alcor, from the determina- 


tions of Main (in Volume XİX. of the Memoirs of 
the R. A. S.); of Midler (in Dorpat Beobacht- 


ungen, Vol. XIV.); and of Auwers (in “ Eubli- 2 


cation der Astronomischen Gesellschaft,” XIV., 
where Auwers's own re-reduction of Bradley's 


the secular variations of those pre- 


a 0882 


observations is employed). In Table II. I 
give the secular proper motions e 
expressed in Mädler's most convenient meth 


in arc of great circle (7), and in angular 
direction (5) (counted as in double star 
observations from North 


0°) round by east, 
south, west to 860°), 8 to the formula 
r sin. ġ = A a cos. ô, 1 cos. 6 = A ò. In my ow 
reductions of Main and Auwers I have only given 

to the nearest half-degree; but I have retained 

idler’s own values, which are expressed to the 
nearest tenth of a degree, merely correcting a 
clerical error in ¢ of a Ursae. The . 
evidence for the association of the stars in qu 
I hope to examine in a future communication. 

It is perhaps hardly necessary for me to say that 
I wish in no sense to call in question the reality 
of the phenomenon so ably advocated by Mr, 
Proctor. I simply take exception to the particular 
instance on which he has laid so much stress, and 
which happens to be the one alluded to in most 
text-books of astronomy. Auwers's proper motions 
would seem to indicate that y and & may form one 
system, while %, its comes, and Alcor have lo 
been suspected of forming another. In Figure 
the arrows denote the relative values and direo- 
tions of the proper 
centres of the discs representing the various stars, 
according to Mr, Main's data. 


TABLE I. 
Annual Proper Motions of a, B, y, 6, E, E, &, U, 
rss Majoris, and Alcor. 


a é. a. ô. a. dͤ. 
Main. Mädler. Auwers. 
le en? 


seo. i ie a i sec. P 
a. —0°017 — 0°09, — 0-242 — 0'072| —0°0180 —0-071 
B. +0010 + 0°08) +0155 0:000}+0:0086 +0041 
‘ +0011 0°00! +0°190 +0°005]+0:0098 + 0:008 
$ +0015 —0°04' +0280 — 0:025|+0:0135 +0002 
e. +0013 —005 +0°244 —0°044! + 0°0121 —0:030 
Č. +0017 —0˙04 +0288 —0:056| + 0:0134 —0°022 
82. +0014 —0°05) „ 8 5 g 
Alcor. +0016 — 0'03 + 0°263 —0°047] +0°0135 —0°021 
Ne — 0:012 Ta baa — 0013|- 00115 —0°014 
2 IE NS a rs 
T TABLE II. 


Secular Proper Motions of a, B, 7, Ò, e, C, 5% J, 
Ursæ Majoris, and Alcor. 


Main. Mädler. Auwers, 
7. $ 7. . 9. 
a o n 2 n o 
cc. 145 288 | 182 2470 | 146 2405 
B. 8'6 69°65) 84 90:0 | 79 60 
e 9°6 90 | 11°0 87°4 | 85 846 
3 127 108 | 150 99°6 | 10°8 89 
A 119 1145; 149 107:3 | 105 106% 
L. 150 105 | 17-1 1091 | 116 101 
3, 1 2˙8 i 1 12 * * 7 77 
Alcor. 138 102 15˙5 1076] „ 8 
1. 11˙9 256 |107 2686 | 108 2625 


eee raa es a a a a 
ERRATUM.—In letter 27009, page 97, for Mr. 


Elger ” read“ M. Gaudibert.” 
March 29, 


H. Sadler. 


ASTRONOMICAL, 


[27049.J—I THANK “ F. R. A.S.” and Mr. Sadl 
for their notice of my query re star n.f. Castor. 
2 1119 appears to answer the desoription ; but the 
star I saw is not 1° 60’ N., since when the double 
in centre of finder, Castor is just visible at top 
field of same, and finder field ia very slightly over 


2 1880 is triple, having a faint comes at 16" or 
18”, about 70°. ` 


motions reckoned from the 
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2 1516 is given in Webb as De 704“ 1863—3rd 
star OS 589 Dv's min. vis. 95 in. 299-4 7°5” 1875. On 
examining this star the minute comes is easily 
seen with 9in., and position est. 800°; but the brighter 
pir are now about twice the distance apart of the 

int comes, and I make the P.A. about 100°, 

I should be glad to know present distance of 
9 Draconis and p Ursæ Majoris. f 

‘ E. Holmes. 


HERCULES. | 
aa pee answer to Mr. Mee's request (letter 
29698, p. 61), I forward herewith a sketch of the 
plain Hercules, The drawing was 
made on March 80, with a power of 200 on my 


geflector; moon about 6 days 4 hours old. I could 
not trace a orater in the position assigned to one 
by Mr. Mee, in letter and sketch 26938. 

There is a crater on the south-east wall, as in 
my sketch, and also a depression in the extreme 
eouth wall, which, under certain illumination, looks 
very much like a crater, but, I believe, disappears 
under a high sun. The dark spot on my sketch, 
directly south of the large orater in Heroules, is 
the orater-like depression. After very careful 
search, I discovered three small craters on the 
exterior terrace or slope, one in the extreme north, 
and two on north-east. Two very minute dark 
dots between the northern crater and Hercules B 
may be tiny craterlets; but of this I am not con- 
vinced. I presume the illumination was not high 
enough for the white spots to appear so decidedly 
as sketched by Mr. Mee; for, after a very attentive 
scrutiny, I could only catch a glimmer of two 
quite inconspicuousspots. There are many craters 
scattered round about Heroules ; but I have drawn 
one ouly in the south, and I could not tell whether 
this was double, or merely elongated. Jason. 


THE L. A. S. REPORT. 


(27051.]—THE value of Mr. Tarrant's work is 
too widely recognised to be affected by the in- 
pila of a report, even supposing such to have 
occurred ; but, if he will turn to p. 77, he will find 
that he has entirely altered the meaning by his 
omission of the word “probably” from his 
1 of the report (letter 27013). Now, the 

erenoe between probably the shortest and 
“probably one of the shortest can hardly amount 
to a “ serious inaccuracy,” because if the period is 
one of the shortest there cannot be any shorter ; 
wh if “it ia undoubtedly longer than that of 
2 Equulei, there is no probability about it, and the 
fault lies in the vagueness of the original expres- 

n. (Hon 15 W. 1 18 

(Fon. sec. Liverpool Astronomical Society). 
Irvine-street, Liverpool. n 


[Any further explanations must be made pri- 
vately. Our space is really too precious to be thus 
ooupied.— HED. 


TESTIMONY AGAINSI THE ROOKS. 


(27052.Jj—THE notion of F. R. A. S.“ that dif- 
ferent patches of gravel (p. 78) “ may well differ in 
te by fifty or a hundred thousand years,’ is quite 
Worthy of someone like Memnon.” If he means 
diferent gravel-beds in the same valley, they must 
ply be contemporaneous. Why should one flood 
lodge the London gravel, but none at Reading, and 
another deposit a bed at Reading only, or another 
at Windsor? Different dates for drifts in the 
same valley are flatly impossible, and even in the 


any astronomical reason against 


same river-basin, however large, the idea is near] 

as absurd. There remains only the question, as 

said, p. 55, about those of distant great con- 
tinental basins, as the Ganges, Nile, Po, and 
Mississippi. These you might explain by a sea 
falling on Asia at one time, another sea on Africa, 
at a time, say, half a century ora centary different, 
and soon. But if the difference were 50,000 years 
or even 1,000, the alluvial delta of one river woul 

have a thousand more annual deposits above its 
last gravel-seam than the other. All the borings 


contradict this. They show, at every point of 


every delta, in each Continent, neither so little as 48 
nor 80 much 


fóund. The highest gravel-seam in each delta, in 
whatever continent, testifies to one catastrophe 
about 50 centuries ago, and noné whatever at 40, 
or 60, or 100 centuries. By nothing but . 
miracles could this testimony of F. R. A. S. 
against the rocks be made tenable for a moment. 
Besides each continental deluge being a miracle, 
each has to miraculously misdate itself! I really 
wonder he does not insist that all the gravelling is 


We human hands. He will find much to be said for 
this. 


Our ancestors were here for such countless 
ages, leaving no other traces of their work, that 
surely such priestly power as got the Pyramids 
built, might in all other lands, to establish the dogma 
of adeluge, employ the poopie some half-million 
year or. so in carrying sea-beach or glacier-moraine 
tothe various valley lodgments where, accumulated 
as gravel, it would suggest and seem to prove this 
dogma. As for some being water-borne, and some 
ice-borne, and so on,” what else but this can he 
mean by “soon”? Is some alcohol-borne, brandy- 


| borne, or what? The general notion of “ Burlington 


House” is that whatever gravels are not water- 
borne are ice-borne, and called “moraines.” But 


there seems much ground for thinking nearly all 


those of temperate climates are of moraine mate- 
rial, afterwards water-borne. Bet 

In the same page (78) “ F. R. A. S. flatly contradicts 
every account or engraving that was given during 
the late appearance in the Andromeda Nebula. 
They all estimate how many seconds from the 
“brightest part” it appeared. Even if appearing, 
as he now tells us, “in the midst of the brighten? 
part, that would by no means have proved his 
point. It might be perspectively projected on the 
“midst of the brightest part,” while really in the 
extreme faintest margin of the nebula, with one 


half not lighted by any of it. All we can tell of 


its position is purely negative, that it was in no 
part which is one-tenth as bright as the brightest 
—for aught we know in none, that is one-millionth, 
as bright; but at any rate in a position where one 
side could only have comparative night. 


His 55 about the mass and dynamio effeot 
of the diluvial addition is easily answered. The 
tons of water were only “innumerable” in the 
sense, as he must well know, that the acreage of 
land on the globe, or of water or ice, is innumerable. 
We know the acreage of all to ether; but, unless 
the Polar regions were explored, not that of water 
or of land; nor consequently whether the top 100 
fathoms of present sea is equivalent, say, to a 
thirteenth of a mile of water, or a twelfth, or an 
eleventh on the whole globe. If we suppose a 
twelfth of a mile, the planet’s mass would be 
augmented about one 80,000th; and if the added 
mass overtook her from behind (as I can by several 
reasons make nearly certain), it would so increase 
her velocity and enlarge her orbit, as to lengthen 
the year possibly three or even four minutes; more 
probably less than two. Now I should like to see 
the proof that the year of Noah’s youth was not 
shorter than the present by afew minutes. Poor 
Whiston, who never imagined a comet to be less 
dense than a planet, got convinced from various 
old documents, chiefly the Bible, that the Ante- 
diluvian year had been shorter than ours by above 
five days /—and not only so, but the lunation so 
much longer than ours as to be just 30 days; his 


‘imagined ancient year being a mean between our 
present solar one and the Mohammedan twelve- 


month, exceeding the latter and falling short of the 
former, each by over five days. I should like to see 


ground on which I reject it, is because it would 
need several hundredfold pepe addition to the 
earth's mass than I can gather the Deluge to have 


made 

It is deplorable that nobody induced our great 
astronomer to undertake what he promised in these 
words, at the end of his paper, “laid before the 
Royal Society on the 12th of December, 1694, b 
Dr. Edmund Halley, R. S. S.; but only publishe 
in 1724. If this Speoulation seem worthy to be 
cultivated, I shall net be wanting farther to insist 


‘on thé Consequences thereof, and to show how it 


may render a probable Account of the strange 
Catastrophe we may be sure has at least once hap- 
pened to the Barth.” He evidently implies that, 
the earth had been in her orbit long enough to 
meet with many such disasters; and, in fact, we 
can easily show, by the cometary statistics of the 


as 62 times the known centurial de- 
„posit of that place. Even in Lyell’s “ Principles,” 
written to deny all catastrophes, these facts will be 


him. The sole | 


‘one overtaking us. 


past half-century or less, that the mean frequenoy 
of encounters with comets’ heads is now above four 
per million years. Whatever the number, however, 
alley would soon have proved that, for one chance 
of our shooting one across its path, transversely 
or obliquely. There are very many, perhaps scores, 
of greater chances of being overtaken by one, 
having its perihelion on the earth’s orbit, and goin 
in our own direction, but with greater speed. 
Tempel's 33-year comet, that is believed to follow 
the orbit of the Leonid meteors, has an orbit of 
quite this character, but retrogade motion, which is 
very rare indeed in those of such low inclination. 
Among the 200 calculated orbits, at least three or 
four will be found with perihelia quite as near our 
own, equally low inolination, and their motion 
direct; and these may be called the pre-eminently 
dangerous bodies, there being far more chance of 
our being overtaken by either of these than of 
cross encounter. among all the 200 that have moro 
inclined orbits, even if all of those intersected our 
own. Now, my inference that the deluge-comet 
overtook the earth in her own direction agrees 


‘remarkably with this detail in the Hindoo account. 


which calls this catastrophe the Fish- Avatar, 
or that advent of Vishnu (the Saviour god), in 
which He appeared as a fish, It agrees with 
Genesis in saying the final warning to the patriaroh 
and his “seven companions” was just a week be- 
fore the catastrophe ; but says it was given by.the 
deity in the form of a“ little fish ” no longor than 
his finger. This was to be watohed daily or 
nightly, and its increase each day ie desoribed very 
slow at first, but in three days reaching double this 
length ; then, in two more, equalling his arm, and 
with such prodigious growth in two more that at 
last its train, “shining as gold,” extended a million 
leagues. Now, plainly, these are just the appear- 
ances a tailed comet would have during seven days 
of direct approach. If, exactly following the 
earth, it would throughout the time, be in the 
Zodiac three signs east of the sun, or always on the 
meridian at sunset, and setting at midnight, like 
the moon at first quadrature. And, as Genesis 
tells us, this week began on the tenth day of a 
lunation, the moon was just gone far enough east 
to leave a fainter body at that longitude visible. 


In the utter darkness of the storm the patriaroh 
trusted Vishnu, or, as the Hindoos express it, 
attached his cable to the Fish's mighty horn, who 

ided the vessel; but was never more seen. 
ishnu's next manifestation was as a boar, whose 
tusks grubbed under the vessel, and at len 
hoisted on high on a monntain, with whioh 
mountain other gods are represented as churning 
the sea, while new “streams of life” flowed down 
from its summit. All this plainly records the 
throes of the upheaval of Ararat, which Genesis 


too implies in viii. 3 and 6, where the old margin 


(authorised, not revised) twice gives as an alter- 
native to “the waters decreased,” or returned 
continually,” they were going and returning 
ebbing and flowing “ till the tenth month.” 


Whiston’s notion of the lunation having formerl 
been just 80 days, hung mainly on the statemen 
Gen. vii. 11 and viii. 3,4, that from the 17th of 
Noah's second month to the 17th of his seventh 
were 150 days. But an astronomer named Langius 
showed this to be possible, in certain years, with 
the present lunar elements, Its occurrence is so 
rare, however, that I think it more likely Noah 
mistook 148 days for 150, through the ‘inability to 
count the first few in the darkness of the down- 
pour (which the Hindoo account calls a “ whole 
night of Brahma.”) Part of the promise after- 
ward (viii. 22) was that while the earth re- 
maineth, day and night shall not cease,” implyin 
that their regularity had been once interrupted. 
The order to leave the Ark being given in the 
same month of the calendar that they had entered, 
but just ten days more from the New Moon, seems 
to imply this was the excess then, as now, of the 
year over 12 lunations, and that the imprisonment 
was for exactly a year of the present length. 


Nothing of Whiston's extravagances can be, I 
think, of any use. But one must not forget it was 
simply his wild book that drove Halley té publish 
years after writing) his valuable paper. De 

organ said of Newton, that “after he made any 
discovery, somebody had to discover that he had 
made it”; and so it seems in this case with his 
nearest follower, Halley. Of course, if either he 
or Whiston could have guessed, what we now 
know, that a comet of a score or fifty times the 
earth's volume may be not a fifty-thousandth of 
her mass, they would caer sev ed 55 Deluge 
comet, as o, as ply ending ite sepa 
anie Instead of what Halley calls the“ choc 
of a comet,” it was the entire fall, collapse, and 
condensation of one. This would not occur on our 
meeting one (as the 83-year one of Tempel), or 
crossing one obliquely; but was quite possible on 

i If e . namens 
class that Jupiter arres e a huge po 
and turns into orbits of 5 or 6 years periods, Ít 
might overtake us with no greater velocit 


tod 
22 Or 20 miles per second, or but 4 or 2 miles per 


126 


second beyond our own, and this would give time 
for the earth to attach to herself the whole mass. 


As for what “ Memnon ” says, p. 81, about the 
time races took to develop “in extreme antiquity,” 
these facts alone can settle the time. 
treme antiquity ” means 4,000 years ago, the time 
in which all races who then existed had developed 
from the three or four in the Ark was abont 1,000. 
If it means 4,500 ago, they had developed in 500. 
If 4,900, they had developed in a century. He 
must remember, at least ‘three races entered the 
Ark, possibly four. Hebrew having no other word 
for grandsons or descendants than “ sons, we must 
- infer from the difference of their ages, that the 
phrase “Noah begat Shem, Ham, and Japhet,” 
most probably means these were three of his great- 
grandsons. Ezekiel was told that a prophet, even 
as righteous as Noah, “shall deliver neither son 
nor daughter.” Three of his youngest descendants 
would seem the only ones he could persuade he 
was not mad. Andif so, not only their wives, but 
their three mothers, and even their fathers’ 


mothers, are likely to have been of widely different 


races from Noah, and each other. Indeed, a 


statement in chapter vi. almost obliges us to think 
so. We there read that in Noah's time began inter- 


marriages between “sons of God,“ i.e., the holy 
Edenite caste to which he belonged, and the mere 
daughters of Adams,” i.e., of inferior races, 
descended from other Adams than him of Eden. 


Then, we are told, the sons of such marriages be- 


came the mighty ones of old, the “men of renown.” 
But who have ever been of more renown than 
Shem, Ham, and Japhet? Each of them came to 
be remembered by his own posterity, as Jove, while 
his two brothers was their Pluto and Neptune. 
The text implies that these, at least (if none others 
named), were offspring of the mixed marriages. 


But the phrase that Noah, besides being just, was 


“ perfect in his generations,” most naturally means 
that both he and his wife were of pure Edenite 
pedigree, and the last persons on earth who ever 
were so. His sons, doubtless, took wives of the 
inferior races (short-lived as the “ flint-folk ”), and 
their children did the same; and if Shem, Ham, 
and Japhet, in the next generation, were not as 
different as a modern Chinaman, Negro, or Euro- 
pean, at least, as they each took into the Ark a wife 
of his mother’s nation (which was also his father's 
mother’s), the first births after the Flood were 
of three quite as different varieties. If the 
Hindoo legend have any foundation, that the 
founder of this Post-Diluvian world had no 
son (therein) but three daughters, this 
would imply three born to Noah after the 
Flood (as young as Arphaxad and younger), 315 
without clashing with a word in Canen, woul 

introduce a fourth primitive race. Four varieties, 
“Memnon” will observe, 
generation, and these in the next give 65. Three 


become in the second generation 6, and in the 


third 21. 


What he says of local faunas, the fossil ones 
as the living,is contradicted by 


being as loo 


Darwin and every observer. The elder fossils 


Were seemingly common to all latitudes; but 
coming down even to the Gravel age, all were far 


wider spread then than now, and more species lived, 


even in islands, than now in the great Old World. 
The hugest mammals, now extinct everywhere, 


were, according to T the commonest every- 


where! The present Old World fauna may be 
called a considerable fragment of what was then 
general; but the American and Australian com- 
paratively puny trifling relics of it. Very few, 
comparatively, are their native species, and those 
Jar from the fittest. Probably no species of theirs 
common to the Old World or to each other; but in 
the gravel most species were common to all three. 
Why not so now? Look at the horse, of which 
the few carried by the Spaniards to South America 
have run wild and become millions. Why no 
descendants there of the fossil ones in its own 
gravel ? i 


“ Memnon’s next two paragraphs, marked 3 and 
4, are really answered by saying that he is not 
Noah, or Noah was not Mr. “ Memnon.” They are 
not “childish,” because no child would be at once 
silly and impertinent enough to say, So-and-so 
never happened, because I can't conceive how.” 
Still leas to say, “Such a command was never 
given, for I could not fulfil it.” If “Memnon” 
could not make an Ark, according to the instruc- 
tions, to serve its purpose, plenty of men could, 
and the order was given to one of the thousands 
that could. About the carnivora, by the wa „ it 
should be observed that the story provided for their 
food four-sevenths of all the other animals, Of 
each “clean,” or harmless, kind there were seven: 
two being enough for breeding, one for sacrifice 
and there remained four forfood. The figment of 
“ deep water” covering “the earth fora year” is 
no more in Genesis than the miracle some preach- 
Ing fool discovered of the Ark not filling with 
water though “the door was in the bottom story.” 
But we need no book to tell us the lands were 
cleared of all plants, as well as animals, because 


— 


If his “ex- 


become 10 in the next 
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the vales and gravel-drifts all attest this. All 


timber was uprooted and at sea; but for how many 


days we cannot tell. The other absurd figment, 


of Noah collecting insects or any wild creatures, 
is contradicted at least thrice—by vi. 20, “ two of 


every sort shall come unto thee”; again (vii. 9 
there went in two and two unto Noah”; and (15) 


“ the went in unto Noah two and two,“ &. But 
whether there was need for any’ insects to go in is 
very doubtful. Their eggs commonly all remain 
months unhatched, and everything “ wherein was 
the breath of life” no more Includes eggs than it 


does plants or seeds. 

“Memnon’s” par. 5 is all theology, with which 
we have nothing here to do. 
physical question, whether the continents were 
deluged and most of their fanna extirpated 50 
centuries ago? Whether it was through the wrath 
of the goddess Anu, or any other reason given in 
old documents, is entirely apart from physics. 
Whether there be one God or three, or no God or a 


million, the rocks testify that it happened. Mem- 


non might as well bring theological reasons for 
denying that the church at Bajardo fell; or, as I 


have been told Voltaire said (though I do not 


believe he was ever such an ass) on hearing of the 
Lisbon earthquake, it was a false report, because 
God would not allow such a thing.” 

He harps again on “ deep water over the high 
hills,” of which I deny that Genesis has a word. 
The statement that they were all covered, made 
twice, was true at different times in two senses. 
First, during the downpour, perhaps for a day or 
two, the extant facts show they must have been all 
deluged, even the highest peaks, under torrents 
some feet deep. The Persian account says the 
downpour covered all the ground “to the height 
of a man,” which is very likely. But, again, five 
months later, when Noah grounded, that “15 cubits 
upward did the waters prevail, and the mountains 
were covered,” can only mean that his vessel, 
whose draught he knew to be 15 cubits, was 
aground (on what afterwards append the highest 
mountain in his . and yet all mountains 
were then covered from human view, just as at 
this moment all are covered from the view of 
sailors half-way between Yarmouth and Hamburg. 
Of course, the Armenian lowlands, if they had 
ever before been uncovered (which is doubtful), 
were covered nearly a year; but not a word im- 
plies any part of our other countries to have been 
covered a week. “JI will cause it to rain on the 
earth forty days,” was a promise to Noah that by 
the fortieth day all atmospheric disturbance 
would be ended. But long before that I suppose 
seedlings and saplings to have begun reclothing all 
our hills and gravel-beds. 


In p. 102,“ F. G. S.” claims for the Auvergne 
“baby volcanoes” (or some one of them) an age of 
50 centuries ; but I beg to say “I must have facts 
and figures ” before allowing a single one of the 
interesting babes even 49, and were the oldest 
proved 493, the argument for which he says Au- 
vergne is always quoted would be just equivalent 
to this: Chatham Dockyard is “an incontrovertible 
proof of the impossibility of a general deluge,” for 
it contains scores of balks of timber, any one of 
which a deluge would have floated olean off. If 
anyone objects that possibly not one of them may 
date quite back to Noah's time by oertain cen- 
turies—oh | but what are a half-hundred centuries 
or so in “geologic” time? The merest trifle. I 
grant, of course, that, seeing the latest cinder 
Soproni (and indeed sole historic eruptions) were 
while St. Avit was Bishop of Clermont, the coun- 
try might afford something like proof (if we had 
no better) that the world has had no general deluge 
since St. Avit's day; but between Noah and him 
are still 36 centuries to be bridged. I must have 
the “tiny little thing’s” baptismal certificate and 
sponsors names, which can hardly be difficult if 
Auvergne is always quoted,” &. Can he show 
us a single occasion when a native thereof, or any 
non-Briton, thought of so ridiculous a quoting? 
The pro osed model of clay and lead doubtless 
needed “little heaps of loose sand ” for complete- 
ness, after the shower bath, which were hardly 
worth adding. 

No hypothesis has ever demanded “one grand 
sheet of gravel spread over the valleys and over thè 
hills”; nor do similar catastrophes in small, as 
bursting reservoirs, leave any such effects. The 
only approach to them is on flat plains overlooked 
by considerable mountains. The plain of Kings- 
ton, Jamaica, six miles wide, is uniformly covered 
with several feet, from the mountains’ base to the 
sea; and, there being no constant streams, the 
torrents that only flow a few hours after storms, 
have cut themselves gullies right through all this 
gravel. So incapable are “causes now in opera- 
tion” of having the least contributed to the latest 


change. 
The rate of addition in Ganges alluvium at’ 


Calcutta, according to the late Jas. Fergusson, is 
nearly a foot per forty years; and full particulars 
of a 480ft. boring are in Lyell’s “ Principles.” As 
there are deltas in nearly every land except 
Britain, it is natural for our geologists to have 


I am on the purely 


into one where 
t 
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attended less than foreigners to them; and it is 
really the French study of the Mediterranean ones 
that established that sea’s Noachian date. One of 
their savants, Contejean or De Beaumont I think, 
by exhaustive comparison of deltas, proved that 


) each in the Mediterranean, great or small, and 


adult or growing, must have originated somewhat 
under fifty centuries ago. They differ, both from 
oceanic and the miniature ones in lakes, by having 
the sole gravel at their very base, no Antediluvian 
deposit. But in all other deltas, even those of 
Swiss lakes, the sub-gravel part much exceeds the 
Post-diluvian. Zoan or Tanis, founded of course 
as a seaport, and one of the only two towns whose 
founding is dated in the Bible, necessarily aided 
the above determination. I did not, by the way, 
suppose with Prof. Dawkins, the lake that formerly 
received the Nile 3, 000ft. below sea-level, but only 
the western lake, receiving no stream bigger than 
the Rhone and Ebro, 

In copying from Darwin, p. 284, of course I 
omitted a sentence so absurdly irrelevant as that 
about evidence pointing, according to Lyell’s idea 
(then just broached), to changes in the shape of 
land in poner (not of that land as “F. G.S” 
implies) having been slow and gradual. What if 
they were? The sentence very likely expresses a 
pretty wide truth (but by no means because Darwin 
thought so) that, from long before Noah's cata- 


strophe, only slow changes have affected the ferm of 


strata, or—except in that sudden scooping of vales 
—that of the ground. But the only statements in 
either Lyell or Darwin I would ever quote, are 
those good against the writer, or telling agamst 
each one’s monomaniac theory. As for what is 
called Darwinism, or, in his own stupid title, 
“Origin of Species by Natural Selection,” I was 


taught it in Jamaica, by an elderly man named 


Potts, many years before the “epoch-making” 
book was advertised; but without Potts I have 
little doubt I might soon have evolved it for my- 
self. At any rate, for full a dozen years before 
1850, I was quite as Darwinian as probably Darwin 
himself ever became. But I owe to the book 
deliverance from the theory, and still better, I 
should not without it have heen half so aware of 
the accuracy of the Genesis account of the Flood. 

If the letters“ F. G. S., on p. 102, stand for 
“Fellow of Geological Society,” the letter would 
very usefully show us what kind of reasoning goes 
down with such. Hardly anything shames me so 
much as having to be reckoned in a generation that 
lorifies such creatures as Lyell and Darwin. 
Heaven grant we may soon be out of the social 
roduce Lyells or Darwins and 
may have something better 


E. L. G. 


eondition that can 


WIMSHURST MACHINE WITH 
DOUBLE SEOTORS. 


[27053,]—T HE inflaence machines of the present 
day are no doubt open to great improvement, 
it is very satisfactory to learn that some of your 
readers are giving their thoughts and their time 
to this desirable end. It must, however, be ex- 
pected that the many workers, starting from about 


the same base, will reason alike and also do the 
same work, I mention this because two years ago 
it seemed to me that a set of experiments similar 
in every way to those now detailed by H. W. In 
ee 27080) would be useful. To make them, 

used two machines —the one having 16in. plates, 
the other 6in. plates— for I always like to carry 
out what I do in this way in such a manner as to 
leave little room for error or for doubt. Moreover, 
I tried the three discs, adjusted in various ways 
upon each boss, the sectors in some cases being 
connected together, and in other casea being 
touched by additional brushes. 
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The opinion which I formed after all this 
labour is that very little, if any, increase could 
be obtained ; the electricity was certainly not pro- 

ortional to the increase in the surface of glass. 
The length of the spark is reduced, and the 
machine.is much more troublesome to keep free 
of dust, &. 

H. W. L.“ should not, however, accept these 
conclusions without first satisfying himself that 
they are true; and in order to help him in the 
mechanical part, let me suggest a better arrange- 
ment for carrying his glasses. It will never do to 
have any spirit between them: this would seriously 


damage his results. 


The arrangement is shown in Fig. 1. It con- 
sista of the boss being turned to receive the glass 
on the one end in the customary manner, then for 
the next zin. length it is turned parallel. Beyond 
this is out a screw-thread, to which a hollow-faced 
nut is fitted. The remaining part length of the 
boss is turned to form a V-grooved wheel, &c. ; 
the ordinary glass is then secured to the one end of 
the boss by means of a vulcanised fibre plate and 
screws in the usual manner. This glass may be 
plain, or may carry sectors according to the experi- 
ment, 

The additional glasses are cut with holes in 
their centres, which just fit on the parallel part of 
the boss, ‘and are held in place by screwing on the 
hollow-faced nut so far as to bring the glasses to 
touching one another. The little pressure at the 
points of touch is quite sufficient to drive them. 
Any number of sectors may be fixed to these 
additional glasses, and the glasses can be shifted 
round little by little till the best relative positions 
for the sectors are found. No arrangement, how- 
ever, with all the glasses revolving will give 
quite the same results as may be obtained by using 
one or two fixed plates between the revolving 
glasses. J. W. 


THE OT TER. 


[27054.]—IN Europe, where birds, beasts, and 
fowls have for centuries been tamed and trained to 
serve man in the chase, and supply him with food, 
this intelligent and docile creature has been 
overlooked. Not so in China and India, where he 


is highly valued, and regularly employed by fisher- | 


men. Like a collie dog driving the sheep to their 
fold, he hunts the scaly shoals into the floating 
nets laid for their capture. In the first-named 
country his price is sometimes £40. That 
piscivorous nation also employs the cormorant to 
catch fish, as hawks do game, In India this 
amphibious animal (“ water-cat” they call him) is 
taken as young as 1 and taught to fetch and 
carry an artificial fish on dry land; the after 
lessons consist in diving and bringing it to hand 
from various depths, every time being fed with a 
piece of fish. Then he is tried at the real 
until he becomes trusty and obedient. Bishop 
Heber, in his well-known travels, mentions his 
feelings of pleasure on seeing them so domesti- 
cated. The Indian otter is a much smaller species 
than the British ; he is also gregarious. Should a 
dog attempt to disturb him, he gives a peculiar cry, 
which brings the whole pack to the rescue, when 
they unite in seizing and drowning the dog. I have 
seen a small island on a lake as full of them as 
rabbits in a warren, the whole spot riddled with 
their dens—the fishy odour of the air like a dead 
whale at sea. Our English otter prefers eels to 
all other food, though he destroys any fish when 
hungry. He performs good work in eating those 
scaleless enemies of pisciculture which subsist on 
valuable spawn and young fry. I know anorthern 
river rising from a deep lake swarming with 
monster eels, The trout in that stream are 
miserably small, and nearly everyone you catch 
bears the mark of an eel's bite, often finless, tail- 
less, and deformed; yet there are no otters: they 
were all hunted out of existence long ago! I have 
not heard of this creature being utilised by the 
ancient Egyptians, though they employed the 
omestio cat in fowling, as illustrated in their 
ical pictures, i 
What could be easier than the study of this 
interesting amphibian in an ornamental water, 
inclosed by .wire netting, taking precautions to 
prevent his excavating the soil below the barrier ? 
Eos. 


A GOOD WORD FOR “OURS.” 


, [27055.|—WoULD you please insert the inclosed 
inquiry in “our columns in an early issue? 
o you know that in this country it is im- 
pune to obtain any practical information worth 
aving without having to pay roundly for it ?—the 
usual and common reply from the publishers being 
that, “as the matter inquired about is hardly one ef 
public interest, and not wishing to use our columns 
or it, we will forward you the information privately 
on receipt of ö dols, (£1),” 
„ Hven information useful to amateurs like myself 
18 withheld from colamns of the so-called leading 
Sclentific and mechanical papers here, the same 


rey, 


excuse being given. In fact, there is little else in | to allow of oollapse in packing. Underneath 
most of them but “ ads.” that are paid for. camera would be pivoted a box ¢ carrying the 
One vol. of the E. M.” will give more informa- | plates in frames i, and having a narrow slot f to 
tion than any six of similar papers here. permit of raising the frames out of box into 
Jno. Campbell. | camera, this movement at the same time pushing 
Walden, Orange Co., N.Y., U.S.A., March 19. the ground-glass frame e to rear of the plate. 
— After exposure, the bottom box c would be swung 
round, and the expesed plate lowered into the back 
of the box, separated from the unexposed plates by 
a dummy. n swinging back the box another 
plate would be at hand for raising into camera. 
The frames would be covered at back, but open in 
front. Box c would be removable, and the whole 
would pack, as in Fig. 4 or Fig. 5. No focussing cloth 
would be required. The lower part of the camera 
h would perhaps require a sleeve. Silke. 


A HANDY OAMERA. 


27056.J|—I BEG to offer a scheme for the con- 
sideration of your photographic readers. It is a 
camera which will allow a plate to be exposed 
immediately after focussing, without the ordinary 
complication of removing ground-glass, inserting 


INDURATED FIBRE. 


[27057.]—I HAVE lately purchased a promisi 
sample of this modern invention. Wood is reduce 
to pulp by machinery, then, like papier-mäché, in- 
corporated with some hardening material, imper- 
vious to heat or moisture, in every way superior 
to the old products of guttapercha, which in 
tropical climates soon yield to the sunshine, bend 
out of shape and then become friable; and so with 
caoutchouc compounds—these are only fitted for 
cold, moist climates. 

Here we have a material which, I think, will 
meet the exact wants of photographers, electro- 
platers, chemists, and others. The patentee, in his 
circular, asserts that no hot or acid liquids will 
affect this substance ; that it imparts neither smell 
nor taste to them; being moulded in one piece, 
there can be no leakage. My specimen is a two- 
gallon bucket, with the appeurance inside and out 
of varnished oak. I have no battery working now, 
or should try the effects of an argentic cyanide solu- 
tion. In my electro-metallurgical days, I was 
forced to coat the common wooden pails with the 
dirty, troublesome cement of coal tar and gutta- 
percha. Stoneware was too heavy and fragile for 
my erratic life, besides being very high-priced. 
Here for 2s. 6d. I have met with an artiole 
which, if all the advertiser's good qualities: 
prove real, will be of inestimable value 
to me—a dabbler in many arts. I have 
heard that good mouldings of oak carvings, 
embossed picture-frames, and such-like ornamenta- 
tions, are manufactured abroad from a rather 
similar material—compressed sawdust—“ Xylonite” 
is it not called? I have some cheap and handsome 
black and gold picture-frames made of this, I 
believe. ; Eos. 
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A LIBEL ON THE ESKIMOS. 


(27058, ]—In “Scientific News, Jan. 11, 1884, you 

have a note of a lecture by Dr. Rae, in which it is 
stated that an Eskimo’s meal is often as much as 
8lb. of seal or 121b. of fish, and on the strength of 
that and some similar statements the unfortunate 
Eskimos have been libelled by orotcheteers who 
cannot believe in the truth of anything but their 
pet ideas. Mr. John Murdoch, who spent two 
winters at Point Barrow, has a paper in the 
American Naturalist On Some Popular Errors in 
Regard to the Eskimos, in which he says :— 

e am strongly inclined to believe that the very 
name by which we know these people owes its 
origin to a similar case of hasty generalisation. 
Eskimo, according to the best authorities, 
means ‘eater of raw flesh,’ and most people 
believe that all Eskimos habitually eat their foad 
raw, devouring enormous quantities of reeking 
flesh and blubber. Undoubtedly flesh is some- 
times eaten raw, especially in a frozen state, and 
in certain limited regions where fuel is very scarce, 
raw-flesh eating appears from necessity to have 
become a habit, as, for instance, at Cumberland 
| Gulf (teste Kumlien, Bulletin U. S. National 
Museum, No. 15, p. 20). Nevertheless, most ob- 
servations indicate that this habit ia exceptional, 
and the writings of all the original observers, from 
the time of Egede and Crantz, are full of accounts 
of the cooking of food, even when the oil-lamps 
furnished the only fire for this purpose. Captain 
Parry explicitly states that the people of Igloolik 
preferred to boil their food when they could 
obtain fuel (‘Second Voyage,’ p. 505), and we, also, 
found that food was habitually cooked at Point 
Barrow, though certain articles, like the ‘ black 
skin’ of the whale, were usually eaten raw. The 
enormous consumption of fat, supposed to be a 
physiological necessity to enable them to withstand 
the excessive cold, is probably the exception 
rather than the rule, to judge from the 
accounts of actual observers. It seems quite 

robable that the amount consumed in most cases 
is little, if any, greater than that eaten by civilised 
nations, when we consider that the people who eat 
the fat of the seal with the flesh and use oil for a 
sauce to their dried salmon, have no butter, cream, 
fat bacon, olive oil, or lard. We found, indeed, at 
Point Barrow that comparatively little actual 
blubber either of the seal or whale was eaten, 
though the fat of birds and the reindeer was freely 
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dark slide, and drawing shutter. The sketches 
will, I think, explain the arrangement. The 
camera itself would be similar to any ordinary 
bellows form, fitted with lens having a flap instead 
of cap. The ground glass would be hung on small 
arms g (Fig. 2), and pressed against the body by 
springs. These springs, carrying a frame d, also 
fitted with flap, would be covered by a bellows 
arrangement, as in Fig. 1,or by light-tight cloth, 
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partaken of. Seal or whale blubber was too valu- 
able for burning in the lamps, oiling leather, and 
many other purposes, especially for trade. Neither 
does the general belief that they drink train-oil 
appear to be supported by reliable evidence, and 
some authors in various localities especially deny 
it. I trust that I have presented sufficient evidence 
to show that the popular picture of the dwarfish 
Eskimo, dozing in an underground den, keeping up 
his internal heat by enormous meals of raw 
blubber washed down with draughts of lamp-oil, 
is based on exaggeration, to say the least, rather 
than on actual facts.” E. A. N. 


HEAT, FORCE, &c. 


27059. —IF “F. W. H.” (letter 26984) would 
refer to a good textbook of physios, I think he 
will find that heat is attributed to molecular vibra- 
tion, and it is a simple deduction that whatever 
increases the rapidity of vibration will increase 
heat, and vice verså. Heat and cold are relative 
terms, and I hope that “F. W. H.” will now see 
that it is a mistake to interpret Tyndall's phrase 
in a literal sense, and say that “ cold is an opposite 
mode of motion and a concentrating force.” Ido 
not think that heat can properly be called a force 
at all, but a form of energy. What the relation of 
force to matter is I do not pretend to know any- 
thing about; but it is a fair inference, from the 
present state of knowledge, that if all the matter 
in the universe were in one mass, and, so iar as 
visible motion is concerned, at rest, it would be 
practically dead. Our friend with his speculative 
difficulties reminds me of the mathematicians who 
busy themselves to find out how far our present 
conceptions and experiences would hold good in a 
world where space was of four or no dimensions, 
instead of doing what they can to develop the 
mathematics of actual relations. When “F. W. H.” 
has mastered the mysteries of his present existence 
—knows, for example, how molecular nervous 
movement becomes sight and hearing, in short 
how he obtains knowledge through the medium o 
his senses, what is inexplicable to him now might 
be so no longer. Mind cannot be shown to bea 
mode of motion, but it may be a form of energy, 
and energy, we have every reagon to believe, is 
indestructible. 1. A 


THAT PRESSURES ARE DYNAMIO 
EFFEOTS. 


[27060. |—LEAVING out an elastic stress, it has 


seemed to me that all pressures are really dynamic 
effects. Elasticity of bodies seems to me a 
necessary condition of the constitution of matter 
as we know it. I shall be glad, and exceedingly 
obliged, if you will allow me to bring under the 
notice of your specially qualified readers—first, a 
theoretical proof that pressures are dynamic, and, 
secondly, a practical method to determine the 
minimum dynamic equivalent of this pressure. 

We have the well-known pressures of the wind 
and of steam, both measured in pounds of pressure. 
The pressure of both is a dynamic effect. We 
could here put such a question as this: What is 
the amount of the impact at any instant, the rapid 
succession of which amount of impact produces a 
certain pressure? If a small steamer is pulling, 
say, an empty ship on comparatively smooth water 
against a heavy gale of wind, is there any rate of 
motion so slow that the instant the tow line is 
cast loose the ship is stopped in its course and 

begins to give way to the wind? 

A theoretical proof: Let a good steel spring, 
several. inches in length, and perhaps as flexible as 
a good carving-knife, be seourely fixed to a heavy 
mass of iron, so a8 to project horizontally, say. 
5 or ŝin. beyond the edge. To the outer endo 
this spring suspend, say, a weight of 20lb., or 
sufficient to bend the end of the spring down lin. 
or less. Now let a catch hold the end of the spring 
down, and remove the weight. The spring is now 
bent to the extent to which a 20lb. weight would 
bend it. Ifnowa 1lb. weight, or less, be placed 
on the end of the spring, it will not, of course, 
bend the spring in the least. It would take more 
than 20 of such 1lb. weights to bend it any 
further. If, however, the llb. weight be allowed 
to fall from above a certain height, it will certainly 
bend the spring further. he momentum ac- 
quired by the llb. weight in falling from that 
“certain height” is what I should term the 
mininum dynamic equivalent of a pressure of 

If a heavy case is being lifted out, or into, a 
large steamer by means of a steam-winch, it will 
sometimes be hoisted slowly and sometimes rapidly. 
Now theoretically and actually, the faster the 
package is hoisted the easier does the winch work, 
so to speak, Theoretically, if, when the case is 
being hoisted rapidly, it were instantaneously ” 
disengaged, it would rise a short height before 
falling. Now the question—Would the package 
rise in this example, no matter how slowly it was 
being raised? This question has been answered 
above, and the answer is, That there is some 
uniform slow rate of upward motion during which, 


ENGLISH MECHANIC AND WORLD OF SCIENCE : No, 1,150, 


if the package be “ instantaneously ” disengaged, it 
will at that “ instant ” not rise further, but begin to 
fall. Now, I think this rate can be determined prac- 
tically, The momentum of the package at this rate 
of motion is what I call the dynamic equivalent of 
the pressure of the weight of the package. 

I should be very glad to know of some effective 
and if possible some simple, mechanical method o 
carrying out this experiment. I think it may not 
be unlikely that some who have mechanical ap- 
pliances at their command would make this experi- 
ment themselves ; but if not, I would bear the cost 
if not too great, when I know the mechanic 
means that would be adopted. T. Wakelin. 


ON PRIMARY BATTERIES AND ON 
CHARGING ACCUMULATORS FROM 
THEM. 


[2706 1.]J—I. WAs pleased to see the practical and 
interesting letter from“ Electrician" (No. 27018, 
page 98),on this vexed question. The opinions 
expressed in “Ours” as to the practicability of 
using primaries are many, and widely diverging ; 
therfore, to the believers in primary batteries his 
support is gratifying, since on the whole he recom- 
mends their use under certain conditions for prac- 
tical lighting, a point which nearly all the electri- 
cians I have met hitherto have “ pooh-poohed.” 
The Sate he gives cost of is certainly very effi- 
cient, and I for one should be very glad of a few 
details as to its elements, solution, and general 
construction, if he would give them ; and while on 
that subject let me point out that the working cost 
should be a fraction over a penny per lamp per 
hour, upon the figures he gives, and not 11d. as 
printed. 

Why is it that the supply of electric light is not 
dealt with in a similar manner to gas or any other 
manufactured article? It is true there are diffi- 
culties in lighting from centres; but it seems to 
me they are not insurmountable or more difficult 
than the supply of gas from centres was in the 
first instance. ith a primary battery each house 
could be entirely independent, and by the use of 
accumulators no very elaborate system of regu- 
lating is necessary; but so long as the consumer is 
saddled with the bother of recharging every day or 
80, as well as the first cost and cost of maintenance, 
they are not likely to be much used. 

Iam quite of “ Electrician's” opinion—a primary, 
no matter how used, either direct or in charging 
accumulators, must, in order to come into use com- 
mercially, have great lasting power, no local action 
and be cheap in running. The first cost, and 
high E. M. F., I, for one, do not consider very 
important, since, if dealt with commercially, the 
first cost should be borne by the suppliers, and 
the E.M.F. could te raised by using sufficient cells. 
What is wanted seems to me to be a firm or com- 
pany to undertake the maintenance, and to supply 
the current at a fixed price, relieving the consumer 
of all bother of manipulating and charging on the 
one hand, or keeping an engine going on the other; 
and when this is done, electric lighting in private 
houses will be generally adopted by a certain class, 
and not before. Of course the price will be an 
object, and as Hlectrioian“ has given us the 
cost of the best battery he has met with, I will 
show what can be done with a battery upon the plan 
referred to. It is proposed by the company formed 
to work this battery, to supply sufficient accumu- 
lators and the 3 primary cells for any 
number of lights at a small fixed rental per annum, 
and to maintain the same at a fixed sum per annum 

er light; this sum for the present will be on the 
Baal of 8s. per 100. p. lamp for 365 hours, or one 
hour per day per annum; three days throughout the 
year would be 24s., and so on. Four cells of this 
battery of a certain size will give out a constant 
2°48 volts, and 75 amptres for 120 hours without 
any attention whatever; in 20 hours they would 
put 1,500 ampéres into 10 accumulators, or, say, 
to leave plenty of margin, an available 120 ampères 
at an H.M.F. of 20 volts for the remaining four 
hours of the 24. 

Now, since zinc is consumed in nearly all 
primaries, also in this one, it becomes necessary, in 
order tu use the system prontadiy, to recover it, 
and also to regenerate the depolariser and solution, 
or else no such result as this could be proved. It 
is in the simplicity and practicability of the method 
of doing this that the secret lies. I have, I think, 
investigated every system of primary battery 
lighting that has been brought out in the past few 
years, and this is the first which has made a move 
in the right direction. It has always seemed 
to me that, given a primary and dynamo both 
producing a similar current and H.M.F. at a 
cost which shows the dynamo to be slightly cheaper, 
relieves the consumer of all bother of manipulating 
the primary; but tell him he must provide some 
means of keeping the dynamo at work, and in 99 
cases out of a 100 he will choose the primary 
simply because there is no responsibility on his 

art attached to it. Of course a good deal must 

epend upon the primary: it must give off no 
fumes, have a long life, and details must be 


arranged so that recharging does not worry bi 
too aah: But let Gon aai be relieved 15 
manipulation, and let him know exactly what he 
has to pay per annum for the light, and electric 
lighting in private houses will come to the fore, 

In my opinion, it is the prime cost of an installa- 
tion which frightens so many. Take the installs 
tion of 24 160. p. lamps quoted by Electrician.” 
The first cost is 4200— quite enough to scare the 
ordinary householder without going into the cost 
of maintenance at all (which, by the way, “ Nleo- 
trician” has considerably under-estimated). On 
the other hand, relieve him of that first cost 
entirely, and supply him with the light at a given 
sum per annon and after comparing it with his 
gas-bills, he will consider its many advantages, and 
probably adopt it. , T 

I shall look with much interest for the opinions 
of those who are up in this subject, and hope that 
the matter will be well ventilated. Kalon, 


MEDICAL ELEOTRICITY. 


[27062.J—I HAVE read with pleasure letter 
27028, and I must say that this is a subject which 
stands in great need of discussion, and it is to be 
hoped that some light may be thrown where at 
present all is dark. Mr. S. speaks of medical 
men applying the wrong current, &c., but gives no 
hint whatever as to which current is the 
one; or, to be more correct (as we do not know 
there is any current whatever), which electrode 
should be applied, and when. 1 cannot agree with 
what he says about the difference between currents 
from large cells and currents from small ones; he 
says the former “ produce sores under the poles i 
but I may add so do cells of high resistance—eg, 
had occasion to use a constant current for diabetes. 
The cells which I employed had a resistance of 
20w. to 30w. each, or, say, not less than twice a 
much as the small oells, Ain. by 1 in., he speaks of, 
yet the application of current for a few hours 
day for about five days produced sores under the 
+ electrode, so that the application had to be dis- 
continued; the only difference between large and 
small cells of the same E. M. F. can only be a matter 
of internal resistance, and the resistance of. the 
human bedy, hand to hand or hand to foot, being 
always over 1,000w., the internal resistance of the 
battery can only affect the current in a very 
degree. Before any useful discussion can 
place it would be well to have some ides of the 
action of a current passing through the body. Does 
Mr. Smith consider it to be electrolytical, mechani- 
cal, or some action which we might call electrical, 
due to the current as such ? a 

My own opinion is that the current from an M- 
duction coil acts mechanically, or much in the same 
way as rubbing would do; ‘as, however, it does 
internally it may be more beneficial. The increase 
of current due to reversal of a continuous current 
is, no doubt, owing to polarisation, and I have n0 
doubt whatever but a galvanometer will show 11 
I have not time to test now, but will do so 


report. Galvanometers for constant current should ' 


be graduated into miliamperes, and such an instru- 
ment will show that a current passes in one dite: 

tion, even when an induced alternating ourrent * 
used. Ihave seen Mr. Sprague use such a galvo 
for showing the current passing through a vacuum 
tube. Careful measurements of the resistance 
(such as Dr. W. H. Stone has made) of the human 
body, both in disease and health, will yet throw 
light upon many obscure matters. opm. 


MY RUPTURE TRUSS. 


[27063.J—FoR the benefit of many sufferer 
from this distressing and too often dangan 
injury, I wish to make known a cheap and 0 
made form within the reach of any person 
common ingenuity. I invented it on my tra 
when very far away from surgeons and sho ; 
have since improved on the original form, an oon 
it to a rubber goods manufacturer, with Perm c 
to copy the one I supplied for his own use, pane 
sell as many as he chose to make ; but Ihave Abe 
seen it since that day. My pattern has stoo 
test of 20 years’ wear by men who have to 
ride, and do hard manual labour for hours 
succession. It has the following advan 8 
A set of three enables the owner to have res 
constantly washed with belts and parts. (2) - y 
desired alteration in the fit can be done wi ad 
penknife and needle. (3) If two pads be is a 
one can be washed and dried at pleasure 8 
any interference with daily wear. (4) Ba 112 
and swimming by the ruptured entail ent Ta 
of strangulation, unless a support be worth, ae 
is the very thing, only the pad being made lig 60 
a darning needle the only tool requisite. 
Portability; a spine belt and cross strap 8 
tight will go into a small pocket, or ou. 
carried in the crown of a hat, (6) Cheapness t 
material. I have made the whole turn-out excep 
the little metal appendages from cast-off sp 
for working men, as patterns, but even W od 
for a time; the belt and cross strap froprdis 


— a 


m 1 


* 
* 


A AAS KITE. n KRS AHK Nn 


2 w- 


tae © 


Sw BRS 


AWN 


APRIL 8, 1887 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1, 150. 


42 


B Dp A 


© er 
8 
a 


F 


@ 
2 


braces ; their lining and buttons from old trousers 
and coats—even .a temporary pad, too, of same 


stuff filled with soft rags. Now for the description. | h 


The belt should be of surgical tape 1}in. broad, 
long enoue to be a few inches over the girth of a 
man’s-body, just over the hipa. An exact fit is the 
chief point of attention—the little finger should find 
it dificult to find room between band and flesh. 
I line this belt with stout brown-holland. The 
button holes and buttons should be worked with 
waxed thread of flax only. The cross strap in 
length will depend on the shape and bodily outline 
of the wearer. This important measure is easil 

attained by a piece of string with a loop at the end, 
by which it can be attached to the belt when tried 
on the body, the opposite end of this strmg being 
then brought round the hip and over the pad to 
its place, and marked with a lead pencil. Mo or 
three of these straps should be made, one for each 
belt, in fact, for washing days. A little “ tinker- 
ing” is required to construct the pads, which will 
last for years if put together in the following 
manner :—Having got some cracked rubber lawn- 
tennis balls (always thrown away), with a sharp 
knife divide the plaything so as to give you a nice 
sound cup, rather over the hemisphere in shape; 
then cut out a ciroular piece of strong linen of a 
size that when you have run double flax thread 
round the edge of it and drawn it, the cloth will 
pucker up like a lady's reticule (a paper pattern 
will guide you well enough); clean sheep's wool 


‘chopped fine with scissors must now be thrust into 


this contracted bag. Witha thick penholder, stuff 
regularly till it seems unable to hold more. Com- 


press this cushion between weights; go to work |. 


again, g care that the wool is well distributed, 
and soon, Then draw the threads in till the 
centre is nearly shut and the knots to secure it. 
Now pinch and knead this soft ball, and force it 
into the rubber cup under weights. After that 
You will generally find that there is still a little 
oose space in the cloth cover. Through the small 
hole at the gathering of the thread pask in slowly 
and continuously pinches of wool. Again put 
between smooth weights with a board over, on 
which you can stand, ‘This simple press will 
portent the cushion, and it ougat to be down jin. 
elow the edge of rubber cup, for a reason which 
will be understaod. Having procured two thick 
and solid brass studs (much better than any other), 
bronze or solder them into the light obovoid plate 
of 1-16th sheet copper at the same distance as the 
two buttonholes in belt. Under the copper I put 
athin oval to match, of stiff pasteboard; stretch 
any strong supple leather, brown or fancy, with 
alits to pass over the stud heads (damping this 
leather previously makes a better fit), cut out all 
round within 4in. of oval, and then sew it neatly 
over linen cushion; then try the fit in the rubber 


cup, If correct, you will put the pad between 


in a large vice and give it a squeeze, pro- 
tecting the stud heads with a elip of deal Diank, 
Leave your work for a few hours under oom- 
pression. On removal you will have some rubber 
cement ready. Take out the parts from cup, 
smear bottom of same and interior with the ad- 
hesive, introduce the linen ball with some force to 
make it stick, then apply it thickly to the top of 
ball and inside rim of the elastic cup. Treat the 
ttom surface of stud plate in same way, and then 
employ a clamp or vice the same as before, and 
leave the work to dry for 24 hours. The simplest 
form of pad for aquatic sports or very poor persons 
merely the same sort of cushion made of fine 
Canvas stuffed with soft horsehair. Two strong 
metal collar buttons are let into a piece of light 
leather; this is afterwards sewn on to the cloth, 
and can be attached to the band instantly. The 
hip dar b is best made of the tape used to carry the 
leather button holders of braces, about gin. broad; 
a piece of the best plaited sash cord is used as a 
Core, the edges of said tape united over it b 
bene, except at each end, which is lined wit 
Now holland, and button holes made as in sketch. 
loety of fit in this strap, when on the body, is of 


ped ae It may be covered with list 


ton? the tape band; B C, metal buttons as used 
trousers; D E, button holes; F, front view of 
pd; G, side view of ditto; H, hip strap; I, one 
= is fastened to the single button at O when in 
ear; the other end, K, is brought round the neok 


€ 


[ee men J 


of the lower stud, then secured by the buttonhole 
to upper stud, both of which metal fixtures should 


thick. Several house surgeons have seen and 
approved of this simple truss. 

hould any shrinkage occur in washing, altera- 
tion of buttons at B is the sole work. A lady 
nurse with an hospital diploma is the latest appli- 
cant for a pattern. Cheapness and readiness of 
construction, in her opinion, make it valuable. 

Eos. 


AQUEOUS VAPOUR. 


1 — “KENSINGTONIAN,” and also 
“J. Q. D.,“ in a former letter ask why aqueous 
vapour mixed with air cannot be decomposed by 
heated metallic iron with production of hydrogen 
in the same manner that steam is? The explana- 
tion is very simple: Metallic iron, when heated, 
has a strong affinity for oxygen; when in contact 
with an atmosphere of steam or H,O, this affinity 
is powerful enough to decompose the latter and to 
liberate the hydrogen. When the H,0, however, 
is mixed with a large proportion of free oxygen, as 
is the case of ordinary atmospheric air, this free 
oxygen entirely supplies the requirements of the 
heated iron, and thus most completely protects the 
molecules of H,O from decomposition. 

The hot iron unites far more readily with the 
free oxygen than with oxygen already combined 
with hydrogen; and since, in the case discussed, 
the former is enormously in excess of the latter 
we can confidently regard the decomposition o 
H,O under such circumstances as: impossible. 


27065. — “KENSINGTONIAN” cannot have 
read my letter carefully. I expressly stated that 
when steam issued into the air it suffered conden- 
sation. I cannot see that I suggested the possi- 
bility of the co-existence of steam and aqueous 
vapour. I think it time that this very unprofitable 
discussion was dropped. If “ Kensingtonian ” has 
read the previous correspondence, he will know 
that I have merely been trying to set right 
44 J. Q. D.,“ who assetted that. a hot stove decom- 
posed aqueous vapour into oxygen and hydrogen. 
“ Kensingtonian himself appears also to misun- 
derstand the question. When steam is decomposed 
by iron, it is always in a confined space from which 
air is more or less excluded, and the steam and 
metal are brought into intimate contact at a con- 
siderable elevation of temperature. Under these 
circumstances, the iron becomes superficially 
oxidised and the aydrogen escapes. In a room 
warmed by a stove the aqueous vapour cannot play 
the part of steam. In the first place, the quantity 
is small; it is in constant circulation, and does not 
come into contact with the iron under pressure. 
Of course, iron will rast in a damp atmosphere if 
the iron is cold, because it then becomes Er 


STRUCTURE OF ARAOHNOIDISCUS E. 


{27066.J—GRANTING Mr. Morland’s reasons as 
correct (letter 27027) for not being able to see the 
fine markings well from the Gothic window side, 
that should still allow the angular perforations to 
be seen as well, or better, from that side; but as a 
matter of fact that also is ill defined. 

With regard to the objection to the inner film, it 
should be remembered that the ribs go through 
the whole thickness of the diatom and wall, there- 
fore form a support at regular intervals. I must 
admit that the fracture on one of my specimens did 
not go beyond the Gothic window, and feel this is 
a weak point in the evidence which wants clearing 
up. The easiest way to do this would be to stud 
some smashed specimens mounted in cassia oil, 
with different sides up. 

My argument is that a structureless membrane 
will explain certain appearances in different dia- 
toms that can be explained in no other way. Take 
Triceratium fanus for instance. The hexagons 
there are large, and not likely to interfere with the 
definition from whichever side ner yet the 
fine markings can be seen very easily from one side 
but are very ill-defined from the other. | 

In answer to R. O. H.“ (letter 27026), I should 


‘gay this diatom could be separated into at least 


four different plates—first, the structureless mem- 


ave necks nearly gin. long from base and }in. |. 


brane, as figured in the photograph, then a plate 
of coarse areolations, oval in shape, with the 
largest diameter in a line with the ciroumference 
of the diatom, then a plate of fine areolations, also 
oval, but with the largest diameter radiating from 
the centre to the circumference, and on the outside 
of all a thin membrane with the fine markings. I 
have examined almost every species of Arachnoid- 
iscus and find the apparent structure precisely the 
same except the fine markings, which differ very 
much in size, being finest of all in A. Japonious. 
In assuming that the plates could be split up, I 
have left out of consideration the main ribs, as it 
is possible that may be one solid structure, and 
the areolations a sort of girder-work between. 
T 


RAISING WATER. 


[27067.I—Mx attention having been drawn toa 
letter appearing in ENGLISH MECHANIC re raising 
water, d&c., and signed by some malicious person in 
my name, ne doubt calculated to damage my repu- 
tation, I hasten to assure you that it is a base 
forgery, and absolutely deny being the author of 
such letter. “Trusting in justice to an old supporter 
of your paper you will print this. 

W. H. Wildig. 

Grosvenor-street, Chester, April 1. 


[Just as we expected. There is 2 Bedlamite at 
large somewhere in the neighbourhood who, for 
the past ten years, has amused himself by sending 
us communications on all possible subjects under 
all manner of signatures, Sometimes he writes to 
some of our correspondents, who are, of course, 
astonished, and sometimes he uses the signatures 
of well-known contributors, who get replies to 
letters they are supposed to have written, which 
puzzle them still more. There is no doubt that 
the communication referred to is one of this indi- 
Ib. freak's, which somehow escaped our notice. 
— HD. . 


MANDRELS. 


[27068.]—I NOTICE that the worthy doctor is 
again to the fore with his Treble X Mandrel. I 
have never ventured to criticise this, as the Ama- 


$ | tour Mechanical Society, after due examination of 
its merits, did, I believe, accept it as the standard. 


But does not the suggestion of various lubricants 
from oleo-margarine to watch oil rather imply a 
doubt as to its running properties? Does the in- 
ventor seriously intend that we shall consider what 
the work in hand is, and then lubricate out of 

the special bottle, pro re natd? This would imply 
taking out the mandrel, wiping, and replacing it. 
That won't do any how. I believe the doctor is 
right as to the principle of chuck fitting, and that 

the forin ia good ; but I do not think it is at all 
likely to be adopted generally by the trade. The 
money question will, in reality, decide the matter ; 
and thia mandrel will only pay in very high-class 
lathes at very high-class pribes: Is the inter- 
changeable mandrel a necessity? Turners donot 
lend each other costly chucks ; and the facilities of 


oarriage are now so great, that if we need an addi- 


tional one it is a very easy and, to my own mind, 
a far more satisfactory plan, to send up the head- 
stock to have it fitted. I have never wondered at 
the Doctor’s hobby, because he upholds a very 
sound theory. ö 

No doubt a chuck ought to run true upon two or 
more mandrels, and would do so if such mandrels 
had absolutely no defect; but if it will not pay 
to carry such theory into practice, I am morally 
sure it will never be done; such mandrels will be 
“ made to order.” But the subject is one of interest, 
and the doctor has initiated a new question, upon 
which I hope someone who knows will write. 
What length should a collar be for a mandrel of 
given length and size? Beginning with a knife- 
edge, or collar so narrow as to endanger the forma- 
tion of a groove in the mandrel, when do we arrive 
at such width of bearing surface as will give suffi- 
cient support and no more? The front collar 
having the greater burden, how small may the 
other be? And, again, how does it affect the 
question of the bearing surface of the front collar 
when the other end of the mandrel is supported by 
a back centre? I cannot but think these items of 
more real importance than the question of inter- 
changeable mandrels and chucks, O. J. L. 


LATHE MATTERS, VERY VARIOUS. 


[27069.]—REGARDING Mr. Armstrong's chuck- 
fitting, on page 83, it strikes me there would be a 
difficulty in adjusting shoulder and cone to one 
another, so that both should fit up equally. I was 
interested in the sketch he gives of the arrange- 
ment he has fitted for ornamental work. If he 
has a photo. of it, and will send one to me at 
4, Olarence-road, Tunbridge Wells, 1 will send 
him one of mine in return, which is somewhat 
similar. The most complete thing of that kind I 
know of is the arrangement contrived and made by 
Mr, Massa, of Brooklyn. 


130 


As to the self-centring punch of Hos,” also on 
page 83, I. suppose he would still have to set the 
work to be marked between the points by the eye. 
Would not the contrivance shown at Fig. 1 suit 


FIC .l. 
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him better? Itisa simple forging, which goes in 
the place of the dead-centre, having been turned 
inside the jaws when running in the mandrel, and 
then filed flat to the turned part, so as just to 
remove the mark of the turning tool. It is, there- 
fore, true with the centre, and, when used for 
drilling, the drill goes straight through the middle 
with no trouble. 

I see “A Country Parson” is anxious (query 
61839) to make twist drills, and seems to think it 
“a simple thing.” I fear he would require a 
cutter for every size of drill he makes, costing 
about 3s. each. Surely he might almost as well try 
to make steel pens. Churchill's book (by Brown 
and Sharp), on “ Universal Milling Machines,” de- 
scribes the process: it costs 6s. 6d. On page 464 of 
Vol. XLII. is an apparatus for making T drills 
on the lathe ; but I do not think it would succeed. 
“You require a circular cutter, not a round-ended 
one. Then you have to relieve the sides of the 
drills, and then to harden and temper, which is all 
rather difficult for anyone who is not constantly 
doing it. On page 862 of Vol. XLII. is shown a 
bracket for setting upper part of slide-rest up- 
right. I have this, and find it very useful. For 
a twist drill you would require to turn the 
bottom of the bracket round to the proper angle 
for the inclination of the twist, and then have on 
the proper change wheels to give the spiral; the 
cutter must be carried in a strong-geared driller, 
which will drive it at about two revolutions to 
each tread. Then, having adjusted the cut to 
proper depth, you would turn the lead screw by 

and, and drive the cutter by the foot. 

This week’s issue contains so many interesting 
things, one hardly knows where to begin. I was 


very glad to see Dr. Edmunds back again amongst 
us. May I ask him and “Kos” for what par oses 
they propose to have a screwed nose on the back- 


centre? and how Dr. Edmunds would use the one 
on the back-gear spindle? For medallion turning, 
perhaps? I only wish Mr. G. Birch would respond 
to Dr. Edmunds’ appeal, and that he would send 
photographs and descriptions of the many new and 
Acarcely-known 1 which he makes from 
the designs of Mr. Jesse Lowe; but if he is too 
busy to do this, if he will place the information at 
my disposal, I will make myself the exponent of 
his work to the readers of the B.M.” in return 
for the information I should receive. I am afraid 
to go forward with our lathe design until I am 
acquainted with the requirements of the medallion 
turner, so as to make 
have called the “ E. lathe. Iam sure many 
will be pleased with the description of Mr. Madan's 
screwing apparatus, so clearly described, because it 
looks like the sort of thing an amateur could make 
for himself, 

“J. M. G. 's“ observations appear to me very 
sensible, though founded, [ think, on a misappre- 
hension. My letter above his explains partly, and 
I hope Col. J. Campbell, or some other mathe- 
matical reader, will confer a public benefit by in- 
vestigating the problem suggested at the end of my 
letter. The word in the last lines (p. 106) printed 
‘equally ” should read equably, and again “ equably 
to and fro,” not “equally to and from,” as unfor- 
tunately printed. F. A. M. 


LATHE MATTERS. 


[27070.]—IN the “E. M.“ for 25th March there 
is asketch showing Mr. Armstrong's plan of fixing 
chucks to the nose of a mandrel, The plan ap- 

ears to me to have a fatal defect in it. This de- 

ect is the impossibility of having more than one 
chuck at atime which will fit the nose. It would 
be impossible, without grinding the piece of the 
chuck A into its place against the face of B and 
the female cone of the nose, to insure perfect con- 
tact between the surfaces of A and B, and those 
of the male and female cones. These surfaces 
would consequently be altered at each time of 
fitting a chuck, and the last chuck made would, 
Therefore, be the only one which would fit. 

I have seen the number of the A.M.S. Journal 
referred to by E. B. F.“ The report on the 
screw-threads.is not of much value, unfortunately, 
as the questions are not given, but only the answers. 
A large number are in favour of a standard pattern 
and aliquot rates of screw-thread. ; 

I have just seen Dr. Edmunds's letter in the last 
number of the E. M.,“ and hope next week to 
send a sketch and caloulations of the proportions 
necessary for a traversing mandrel, and also to 


E 


rovision for it in what we 
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discuss the primary questions of the form and size 
of the mandrel-nose and of the screw-thread. 
A. Gray. 


OUTTING GROOVES. 


{2 7071.]—For the benefit of those who may 
wish to make hollow drills without the previous 
labour of constructing a cutter wheel, I was 
induced to try an experiment which has proved 
successful, Having forged and finished the flat 
portion and shank to desired gauge and length, get 
a new rat-tail file, the larger part of which is 
equal to the required segment. With this make a 
furrow, or groove, about half diameter of said tool, 
across a slip of hard wood, 3in. long, lin. broad, 
and lin. thick; break off about 2in. of the point 
end of this file; put the tang of it into your drill 
chuck, and screw up very tight; put the female 
centre on end of your back spindle, which screw up 
till end of file rests securely in the same (having 
first puton a bit of hollow lead to prevent abrasion). 
Fix the T rest bar across the shears; place the 
wood slip thereon, the file resting in the furrow; 


secure your drill by the shank in any kind of tight 


clamp or hand-vice; apply the broad end of drill, 
(previously a little hollowed by hand-filing), to the 
revolving rat-tail, with a firm, pushing motion along 
the thicker portion, till you get near the chuck; 
(this process to be constantly followed, using plenty 
of soft soap as lubricant), I succeeded on a rather 
hard bit of steel, the first trial, having none 
properly annealed at hand. Harrison’s book informs 
me he made minute wheels for grooving the points 
of sewing machine needles—an operation which 
was previously performed by hand-labour. I sub- 
join sketch of above adiustment. 


A,a, bar of T rest with slip of grooved wood 
thereon. B. Drill chuck with file held tight. 
©. Female centre on spindle. H. The end of tool 
running in lead plug (tin would be better). The 
intended hollow drill must be well secured at a 
slope sufficient to keep the fingers of the operator 
clear of the file. This simple mode of grooving 
metal will do for small chucks, and other appliances 
I think. Eos. 


NIBLETT’S SOREWING APPARATUS. 


1 letter of my excellent friend, 
“E, A. M.“ well answers J. M. G.'s” answer, as 
is not unusual, by another question. The theoretical 
defect has been in fact obliterated by Mr. Niblett. 
At“ F. A. M. 's request I cut a series of pitches 
with a ra eg ponr tool, and with the expected re- 
sult that the threads slightly approached each other 
at each end of the traverse, previous to running 
into a single line. But I had used the first sorew- 
ing apparatus made by Mr. Niblett, in which he 
had, as I found subsequently, noticed this defect, 
and by opening out the curved ridge at those two 
points he has equalised the traverse for all 
pitches. 

The patient perseverance of the inventor won 
my admiration from the first. He has not had the 
advantage of a mathematical training or scientific 
education, but is a practical mechanic, and had to 
work out under all conceivable difficulties this 
unique invention. The readers of the H. M.“ 
will therefore also remember that he is hoping to 
obtain his hardly-won reward by the sale of this 
clever and effective apparatus. 

I was wondering why the invention had met with 
that aggravating reception—speaking silence—whioh 
is worse than the most hearty abuse; because the 
mere ingenuity of the device is calculated to com- 
mand the attention of all who are interested in 
novel mechanical appliances, and apart from being 
in design a very beautiful theory, it is in the re- 
sult a capital workshop appliance, and by no means 
a makeshift screwing apparatus. 

It is hardly worth while to say that I have no 
interest beyond what all our readers ought to feel 
in an invention of this kind. I never saw the in- 
ventor in my life; but if ever I meet him he will 
have as hearty a handshake as I know how to bestow. 
Many an invention of far less value has received a 
Society of Arts medal, and I shall certainly hesitate 
about oe Weipa other clever novelties if this is 
consigned to a cold oblivion. O. J. L. 


APRIL 8, 1877. 


COLOUR - BLINDNESS AND IGNOR- 
ANCE OF COLOUR NAMES, 


[ 27073. ]—MAy I, as one whose work deals much 
with colour and colours, add to Mr. Stretton’s 
remarks on the subject a further criticism of the 
skeins of wool—namely, that if those used b 
Captain Galton at the Health Exhibition are a fair 
specimen of them, they are wretched samples of 
colour, and that a man might well fail to recog- 
nise any analogy between the colour of grass which 
he calls green, and the muddy brown which did 


‘duty for one of the four tints of green one was 


asked to select. There are few subjects where 
more divergence of opinion is to be expected than 
in naming colours. Homer gives the same colour: 
name to the sea as to wine, and on this ground ii 
has been learnedly argued that the Homeric Greeks ` 
were colour-blind ; yet I doubt not if his cup had 
been surreptitious! filled with sea-water he would 
have observed the difference without taste or smell 
of it. I do not deny the reality of dichroic Lan 
colour-blindness: I only impeach the accuracy 
the test. W. A. S. B. 


RAILWAY-SIGNAL LIGHTS. 


[27074.J—I HAVE read with much interest 
letters 27005—27007, from your correspondents 
Mr. Stretton and “ Rover.” It is quite clear that 
before long the question of railway-signal lights 
will have to be settled on a common-sense footing. 
It is a characteristic of railway companies at the 
present day to spend their money in beating about 
the bush, and in perhaps adopting an inferior 
article in preference to a good one at the same 
price. Common sense tells us that red and green 
are the colours-for signals, and that white, although 
it is very distinguishable from a distance, is ur- 
safe. [ understand that the companies have formed 
a committee on signalling, and I should much like 
to hear how they are getting on. If there is no 
result from their deliberations, then it might be 
advisable for some powerful and authoritative body 
to seriously draw the attention of several lines to 
their very defective system of signalling. 

I beg to differ from Rover (27006), about the 
S. E. backlights. I have tried them and found 
them quite distinct from the green “ clear” signals 
even in very foggy weather. It is not a mauve 
colour, but a very deep blue, and I think it answers 
admirably. i OPR 

The Midland Company are altering their signals 
at Appleby and at Carlisle to red and white, as 
“ Rover ” remarks; but he is wrong in saying they 
are retrograding. This is done on account of the 
N.E. company’s signals all being red and white, 
and at these points the Midland and N.E. om. 
panies’ system forms a junotion. Although Midland 
signalling is very bad, still it is as well to do it 
justice. . : ; 

As regards the recent accident at Carlisle, I'ma 
say I perfectly agree with “ Rover” (27007), as 
know the station well. : i 
T hear that several N.E. drivers have beenretired : 
on account of colour-blindness (?). To what tet 
were they subjected? There is such a thing 88 : 
being able to distinguish between colours, and not 
to know their names. This is properly colour =: 
ignorance, and should not disqualify a driver from; 
following his calling. e 

The Midland Company are building single ; 
engines at Derby, with several unique features 
Particulars will be found in the Ratlway News 0 
the 19th March. One will be sent to the Saltaire 
Exhibition. P. 


E —. — —— — — 


2 ir ie 


BRAKES. 


[27075.]—I SEE in your issue of April 9 
letter (27015) from Mr. Stretton in reference A 
Mr. Marshall's paper on brakes, which, in gat 
fairness to the latter gentleman, ought not to p 
unnoticed. ; ali 

Mr. Marshall treated the subject by de 8 
with the vacuum and pressure brakes as ae 
sent in use; Mr. Stretton, on the other 775 ; 
carries us back seven years, by referring to v0 ot 
trials which took place in 1880. This sure I. upon 
be considered to be throwing further light UP 
the subject.” 

Again. the automatic vacuum brake quoted by 
the writer of the letter was the Sanders, © i 
not the brake now known as the “Vacon 
Automatic,” I have a copy of the official rep? ; 
before me, and I take the following from 1t: * 

“These experiments do not afford sufficien 1 
for full and fair comparison of the stopping 5 and 
of the several brakes employed.” “ For these iy 
other reasons these trials cannot be taken a8 
competitive.” 

Now I consider the above facts show that oe 
figures given are misleading, and the repot oase of 
not to be used for comparison, even in tan ich wad 
the brakes tried, to say nothing of one WIe : 
not. n 

One thing the report does show, that and ba the 
Y. R. has thoroughly tested the opa pur ioo with 
Westinghouse brake. After much experie 
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this appliance, they have abandoned it, and adopted 
the bake so admirably described by Mr. Marshall 
(the automatic vacuum). 

As regarding the position of the stored oom- 
pressed air, and the fact that the air for supplying 
the vacuum brake must enter by the application 


' valves on the engine and in the vans, I fail to see 


that a statement such as this proves anything ; for 


' both brakes must be controlled throughout the 


train from the engine; it matters not where its 
power is stored, and the simplest manner in which 
this can be done will be the best—in support of 
which I might recall the words of the ever famous 


` James Watt, of steam-engine ſame— Of all 


things, but proverbially in mechanism, the supreme 
. is simplicity.” Geo. Kiernan. 
166, Duke-street, Brooks's Bar, Manchester. 


THE BRAKE QUESTION. 


EON JE the correspondence which has 
appeared in your colamns no reference has yet been 
made to the constant trouble we have on the Man- 
chester, Sheffield, and Lincolnshire with the new 
vacuum tri-coupling. It comes disconnected, and 
then the brake fails—and so numerous have the 
failures become that this notice has just been 
published :— 


“ [coPY.] 


“Manchester, Sheffield, and Lincolnshire Railway. 


“Locomotive and Carriage Department.. 
„Office of Superintendent, 
“ March 22, 1887. 
“NOTICE TO DRIVERS. 
“So long as it is found necessary to use a tri- 


coupling to form a brake connection between the 


engine or tender and the front vehicle of the train, 


- it will be your duty to see it is effectually secured 


string or otherwise, so as to prevent the possi- 
bility of the coupling working loose and becoming 
disconnected. 
“You are given to understand that for the future 
I will accept no exouse whatever for such failures, 
“(Signed) THOMAS PARKER.” 


We should, on our line, much like to know what 
Mr, Stretton and your railway correspondents 
think of tying a brake together with string! 

M. 8. &. L. 


ODIO FORCE. 


[27077.]—IT is strange to see this conceit, which 
belongs to the dark ages when table turnin 
flourished, resuscitated. Experimenters shoul 
bear in mind that it is impossible to hold the hand 
absolutely still, and therefore a movement in the 
suspended object is a natural consequence, When 
the idea was first introduced, the power was claimed 
for it of telling the correct time by striking the 
hour on the inside of a glass tumbler, I never 
knew this to succeed, unless the operator knew the 
time. No metal was then required to be placed 
underneath. 

The planchette, which writes on paper, is 
actuated by similar means. It is a miniature table 
on three legs, one being a pencil; two persons 
lightly rest their hands on the top, and after 
waiting for some time the table begins to move. 
I haye had plenty of fun out of this apparatus, and 
could make it write anything I ohose by slight 
pressure of two fingers, while my collaborateur was 
entirely unconscious of any directing force, and 
ascribed the writing to spiritual agenoy. 

Sm. 


ELECTRICAL THERAPEUTICS, 


[27078.J—I HAVE both performed-and witnessed 
some wonderful cures by galvanism during the last 
d years. In my long experience there are few 
diseases in which properly applied forms of 
dlectricity are objectionable. The late Dr. Gold- 
ing Bird was a leader in this branch of curative 
treatment, and was well succeeded by Harry Lobb 
and Althaus, the great American star in this 
branch of practice. A specialist was Dr. Garratt 
M.D., whose books are considered standar 
authorities on the subject. One of these, “ Guide 
Using Medical Batteries,” is an exhaustive 
treatise, full of illustrations, besides anatomical 
Plates elucidating the local administration of the 
currents, published by Lindsay and Blakiston, 
Philadelphia. I think that every zealous practi- 
tioner should possess this book. I have had the 
magneto-electrio, electro-magnetic, and all kinds 
of Pulvermacher's inventions. The chains of 
Various forms and combinations are best suited to 
mestic use and self-treatment. I will state as 
ra as possible the disorders where I have 
found them valuable and the bodily ailments on 
which they worked magical effects :—Torpid liver, 
constipation, piles, dyspepsia, general debility, 
atising from fevers or exhaustion from overwork, 
weak heart, affections of the bladder and urinary 
organs, facial ‘neuralgia, toothache, muscular 
theumatism, rheumatic swellings and enlarge- 
ments, paralysis, writer's cramp, loss of 
Voice, and many more. All the normal 


many 


functions are vitalised, I may say, by the permeat- mix with it the short fibres of plush or velvet 


ing stimulus. I have noticed as a proof of this 
statement that the effects of all medicines are 
assisted and hastened in their operation when the 
patient is wearing a Pulvermacher's chain over the 
region of the liver. I have been a sufferer for 
years from the combined martyrdom of 
broken bones and the sequels of jungle fevers, so 
that L often wear a Pulvermacher with broad links 
in the lumbar region in bed, removing it when I 
rise. From a week to ten days of this application 
always restores my vital energy and removes all 
pains, When I moved this galvanic appliance 
during the day time I noticed that my watch 
occasionally stopped, and sundry tools — files 
especially—became magnetic. Facts substantiated 
by the watchmaker's memo I alluded to in last 
week's “E. M.“ <A very clever surgeon I knew in 
India cured two or three horses of that sudden and 
previously incurable paralysis of the loins known 
as a “stroke of the wind.” They were thrown, the 
hair shaved off the lower part of the spine, and a 
strong intermittent current sent through the seat 
of the disease. I have been informed that 
intestinal parasites of all kinds can be dislodged 
by a properly conducted current. Golding Bird, 
at a lecture illustrating the power of a current to 
restore suspended functions, exhibited artificial 
peristaltic action in a dead ox. Eos. 


MEDICAL ELEOTRITICOIT L. 


[27079.J—I WAS very pleased to see Mr. G. 
Smith's letter on this subject, as there is scaroely 
any branch of therapeutics concerning which there 
is such appalling ignorance, or in which quackery 
is so rife, as in the application of electricity to 
the human body. I trust that those of “our” 
readers who contemplate using this valuable agent 
will profit by his lucid remarks. 

In alluding to the augmentation of current- 
strength observed when a current is reversed, after 
passing a short time through the body, Mr. Smith 
has touched on a much-vexed point, of which so 
far no satisfactory explanation has been given. 
Such an increase might be due (1) to a diminution 
of the external resistance from soaking of the 
epidermis and hypersemia of subjacent structures, 
or (2) to an increase of E. M. F. in external cirouit 
due to polarisation of the body and electrodes. 
The first theory is disposed of by the fact that the 
increased current-strength is only temporary, and 
soon falls to its former level; while ıt has been 
objected to the second that no polarisation current 
in the body and electrodes can be detected by the 
galvanometer. Experiments have been made on 
this subject by Waller and others, with what 
result is not yet evident; but there is strong 
evidence that it is due to some form of polarisa- 
tion. Reymond. 


MEMORANDUM ON WATCHES. 


[27080.]—THE movement of the aneroid during 
the storm, described by Hos,” is surely due to 
changes of pressure. It is not necessary to ima- 
gine the action of any electric force. A well-made 
aneroid is so sensitive, that it will record a change 
of pressure due to a difference of 5ft. in ee 

m. 


PUTTY AND STOPPING. 


[27081.]—EVERYONE knows what putty is like, 
when by that term is meant the stuff (in more 
senses than one) used to hold glass in frames, &o. ; 
but there are other putties or stoppings used in the 
higher trades, and a few notes on them may be 
useful to some of your readers. Common putty is 
made of whiting and linseed oil, which make a 
very good article of the kind; better than when the 
whiting is mixed with marble-dust and fish or 
cottonseed oil. Such putty as either of the above 
is not fit for use in good work. We must go to the 
carriage-painters for the best kind of putties or 
stoppings. Hard stopper is made by mixing dry 
white-lead and brown japan to the desired con- 
sistency. Ordinary putty is made by taking equal 
parts of good whiting and dry white-lead, and 
mixing to a putty consistency with equal parts of 
carriage rubbing varnish and brown japan. 

The best putty made for use upon any part of a 
Carriage or waggon is, however, made as follows :— 
Take, say, jlb. of dry white-lead, lb. of whiting, 
and a lb. white-lead ground in oil, and mix toa 
proper consistency with equal parts of rubbing 
varnish and brown japan. The oily lead giving 
greater elasticity, will make the putty more 
durable under ordinary circumstances; but in all 
cases good judgment should be used in the addition 
of any oily ingredient to putty on waggon or 
carriage work, to avoid too much in the mixture. 
“ Glazing ” or “ plastering" putty is made by mix- 
ing whiting and brown japan to a stiff putty con- 
sistency, then adding white-lead ground in oil until 
soft enough to spread freely under the knife, 


Putty for glass frames is best made by mixing 


whiting two parts, ground lead one part, with 
brown japan to a thin consistency ; then intimately 


(which may be unravelled from scrap pieces very 
easily). If not thick enough to 580 with the 
patty knife, add a little dry white lead. Putty 
may be made of any of the earthy pigments in the 
lace of the whiting or lead, and in many cases it 
1s found advisable to use it in puttying over screws 
and nails on mahogany and other hard woods. 
Yellow ochre, umber, Indian red, &., may thus be 
used to advantage. Patty must, however, be made 
of material which will not be acted upon by the 
sun’s rays or by cold so as to swell or contract, and 
the less the painter has to do with the oil and 
whiting putty of the glazier the better, for the latter 
wants something that will hold the glass in place 
without becoming so hard that it cannot easily be 
removed. L. A 


SCALES IN DRAWING OFFIOES. 


[27082.)—WHAT scales are generally used in 
drawing offices in your country? Here there has 
been some discussion on the matter, a Mr. Meyer 
having stated in some articles on drawing, con- 
tributed to the American Machinist, that “ Ivory 
or paper soales should not be used in a drawing 
office.” Now paper scales are very generally used, 
and accordingly a critic replied that “no others 
should be used where drawings are made for ma- 
chine shop use, for all purposes, and on all occa- 
sions. No other scale is so cheap, so convenient 
for use, so durable, or so easy on the eyes. It is 
perfectly true that of a score of paper scales 18in. 
long, no two will agree exactly in total length of 
graduation. It is also perfectly true that this is a 
matter of no consequence whatever in the produc- 
tion of accurate drawings. It is also perfectly 
true that a draughtsman who depends upon a scale 
in putting the sizes on_a drawing will take more 
time, and is in far greater danger of error than the 
artful craftsman who ascertains the dimensions of 
his work by addition, subtraction, multiplication, 
and division. Even in full-size drawings the scale 
should never be depended on for measuring up the 
sizes; keep a scale in your hand while putting the 
sizes on the drawing; but use it only as a check on 
your figures, and to help you out on the even inches 
after you have settled the fractions by oaloulat ion. 
The one essential of a scale for draughtsman's use 
is uniformity of graduation. One inch should be 
about as long as another inch; it makes no differ- 
ence whether the inches are absolute inches or 
something quite different; but it does make a dif- 
ference in small-scale drawings if, having set off a 
line of measurements from the edge of the scale, 
the scale is moved along on the line and a discre- 
pancy appears in the previous points, which dis- 
crepancy is due to a want of uniformity in the 
graduations of the scale. No one can be found to 
deny that the paper scale is the most convenient 
to use on the board, nor that the paper scale is by 
far the cheapest and cleanest for the paper. Pro- 
perly treated the paper scale is also the most 
durable and the least affected of all scales by 
changes of the atmosphere. The correct scale for 
ordinary machine work is the paper scale, 
printed on Bristol board, 18in. Jong; scale, 
Bin, tə- the foot. In selecting several scales, 
pick out those which most nearly coincide in total 
length of graduation. As soon as the scales reach 
the drawing-room, give each one two heavy coats 
on each side of the best white shellac varnish, 
made with alcohol (not methyl), and if possible 
let the scales have twelve hours to dry before 
using. Paper scales so treated are about the colour 
of ivory, are perfectly clean and agreeable to use 
afford a hard and reliable centre for sharp-pointed 
dividers, and can be wiped olean with a damp cloth 
at any time. When the scale is worn by the points 
of the dividers, varnish it over again. The varnish 
will fill the holes perfectly, and I have used such a 
scale a year and a half constantly before it was 
worn out. No finer graduation than 16ths is 
needed for the drawing-board; 82nds are easily 
read from the 16ths graduation, and G4ths are 
matters of conjecture only on a paper drawing 
which is not figured. It is needless to state that 
all drawings should have every dimension, radius, 
and centre clearly defined by figures, broken lines, 
and witness marks. Nothing should be left to 
subsequent shop measurement.” We should like 
to hear the opinions on your side. | 

Newark, N.J. Three Compasses. 


Emigration.—A number of ciroulars giving in- 
formation about the Colonies have just been issued 


by the Government Emigrants’ Information Office, 


31, Broadway, Westminster, S.W. These circulars. 


can be had gratis on application, by writing or per- 
sonally, to the chief olerk at the above address, 
‘and further information will be found in the 
‘Handbooks for the respective Colonies, which are 
‘published at 1d. each. 


The office is under the 
supervision of the Colonial Office; but while the 
committee of management spare no pains to make 


the information as accurate as possible, they 
oannot hold themselves responsible for the absolute 


correctness of every detail. 


132 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No, 1,150. 


APRIL 8, 1887, 


REPLIES TO QUERIES. 
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*,* In their answers, Correspondents are respeot- 
fully requested to mention, in each instance, the title 
ana number of the query asked, 


[61255.]|—Embrocation.—For the benefit of 
A. F. Shakespear and others, I will 174 my ex- 
rience in subduing a constitutionally deranged 
iver, rendered still more unruly by a long resi- 
dence in an unhealthy climate (not California) and 
improper diet. Before rising in the morning, I 
turn over on my back, clasp my hands under m 
head (the exercise has more effect thus), streto 
out my legs heel to heel, draw up the right leg 
from the hip, still keeping it straight and alongside 
the other, and at the same time, by a movement of 
the abdominal muscles and muscles of the loins, 
throw the ribs over to the left. Reverse the move- 
ment, and draw up the left leg, &ũ. Repeat these 
movements rapio and as vigorously as the sore- 
ness of the stomach and liver will permit until you 
feel the muscles are tired; rest a minute or so, and 
repeat again two or three times. In the evening, 
when retiring, repeat these movements if the 
stomach is nearly empty, but not immediately 
after a meal. In a week or so you will be able to 
stand 10 minutes’ steady banging of your ribs on 
your liver and stomach ; and if, as is generally the 
case, constipation . the symptoms, you 
will find it gradually disappearing. In my own 
case, living as I do in a warm climate, I find that I 
must give up the use of meat almost entirely, also 
sugar,and live largely upon fresh fruit, milk, eggs 
(sparingly) brown bread, and other vegetable 
oods. A daily sponge bath, as much open-air ex- 
éroise as I can get, and open windows at night I 
rely upon to cure all my ailments. If this benefits 
Mr. Shakespear, I shall be glad if he will let us 
the readers of the E. M. ) hear from him.— 
ACKWOODSMAN, Los Angeles, California, U.S. 


[61452.] — Electrical Apparatus — io., 
Charging Accumulators from Primary 
Batteries.—I do not at all wonder at Mr. Conry’s 
reply on this matter, if his experience has been with 
such cells as those he describes in answer (61768), 
as this battery would need recharging after doing, 
say, 160 watt hours’ work, and this, too, at a pro- 
hibitive cost of, say, 2łd. per lamp hour of 20 
candles. My work, with the cells I employ, shows 
I can get 1,800 to 2,000 watt hours from one charge, 
and can light a 20c.p. lamp for 13d. (or less) per 
hour. In oritioising my reply, it would have saved 
Mr. Conry some trouble if he had only read it 
correctly before rushing into print. The statement 
that it is cheaper to run lamps off accumulators 
charged by batteries, rather than running direct 
from the primaries, is certainly wrong, but was 
never made by me. What I did say was that the 


loss by so doing wag 15 per cent. (this should have] 


been 26, as my letter [27018] will show); but that 
certain advantages counterbalanced this loss, This 
is very different to what Mr. Conry would have me 
to say. I am not an advocate for lighting by 
Primary batteries as at present constructed ; but 
my experience has been with them that users com- 
plain, not of the expense, but of the trouble of 
attending on them, Now, the fewer cells the less 
the trouble. With such cells as he describes this 
week, the trouble would be even worse than their 
high working cost. He says, again, that the cost 
of accumulators and charging batteries todo certain 
work would be higher than batteries alone to do 
the same work. He is surely out of his depth here. 
Take those cells he describes at 16s, each, for 
example. To produce 25 ampères at 28 volts, 
assuming those cells to give 1°5 volts per cell at the 
discharge of 83 ampères, we should require 57 
cells, 8 in parallel and 19 in series; this would 
cost £45 12s. Now, 14 accumulators would cost 
£25 14s, and the charging battery and switch 
£18, or £38 148, in all, to give above discharge. 
I have here purposely taken a cheaper primary 
than I ought to have done, as the one I spoke of 
costs about 70 per cent. more, and is about 700 per 
cent. better suited to the purpose. With this 
battery, as the first cost is higher, although it is 
infinitely superior to the one described, the dif- 
ference in cost would be still more marked. Iam ver 
glad Mr. Conry gives a decided answer to“ Iota's ” 
rash statement (1716) by giving two instanoes of 
the use, for a lengthened period, of primary bat- 
teries running lamps direct. As to the “more 
perfect apparatus for the transformation of eleo- 
trical energy, &c.,” I ought to know something of 

is, being about the first in the field to patent 
such. Although the primary batteries I have 
worked with behave differently to the “ordinary 
primary battery sets,” yet they are far from 

enormous.” Mr. Conry will see that he and I 
are not 80 1 different in opinion on these 
matters after all, but that the mistake was in his 
not pausing to oonsider the exact meaning of what 
I Ssaid.—ELRHOTRICIAN. 


161612. Food for Animals.— The followin 
mixture is largely used as a substitute for milk 


following method 


for calves in the United States and Canada :—10Ib. | being dissolved, and if this be done, alloys oon- 


pea (beans will answer as well) flour, 3lb. linseed- 
oil cake, 10lb. bran, and 3lb. oatmeal; grind them 
all together into a fine flour, and stir into boiling 
water, adding the meal by handfuls to prevent 
lumps; IIb. of this mixture to every l paon of 
water, with the addition of one teaspoo of salt 
and one 5 of brown sugar per gallon. 
In weaning calves, ony give one part of this gruel 
to three parts of milk, gradually increasing the 
uantity until the milk is completely withheld in 
abort a week, It is said to contain all the elements 
of milk. Young pigs thrive on it very well, par- 
ticularly if they have the run of a clover pasture. 
have raised a litter of young pigs, seven in 
number, which ranged from 70lb. to 84lb. live 
weight when exactly twelve weeks old. They had 
as much as they would drink twice a day, and a 
free run in a clover field, with plenty of clean 
water. They were from commen stock, known 
here as “gutter snipes” or “rail-splitters,” from 
the length of their noses and their slabsided build, 
which enables them to slip through a rail-fence 
without trouble. Skimmed milk, with the addition 
of some green food, ought to make his (Thomas’) 
pigs thrive, even if confined to a pen; but they 
thrive better and at a less cost if running in a 
small paddock—at least, we find it so in the States. 
Corn alone is too heating for young animals; the 
reen feed corrects the feverish tendency and 
increases the appetite—BACKSWOODSMAN, Los 
Angeles, Cal., U.S. 


[61647.|—American Organ.—Without enter- 
ing into any needless discussion with my would-be 
oritic (p. 85), I trust that it will suffice for me to 
explain that the dimensions previously given (viz., 
2ft. 4in.) for centre-board was merely a special size 
to suit a special circumstance, and was not intended 
by me to convey the idea that 2ft. 4in. was the 
standard width for all centre-boards. “J. S. s 
organ is represented to be a nondesoript instru- 
ment, and my previous reply is acknowledged to 
suit this special case (see p. 20). There is no 
standard size, strictly speaking, for American 
organ bellows boards, the best rule being to make 
the bellows as large as possible, both in length and 
width, as each case will allow. It is not for me to 
say to what extent this golden rule is carried out; 
but it also holds good with regard to harmoniums 
and pipe organs. A. C. W.“ has given no de- 
scription of the instrument he is making; other- 
wise I should have answered his query,. and given 
advice to suit his requirements. “A.C. W.” can 
make his centre-board even wider than 2lin., with- 
out being puzzled to know how to get it into the 
case. My would-be oritio's advice to“ A. C. W.“ 
about making scale drawings is certainly good in 
its way ; but before anyone can makean American 
organ successfully, he must thoroughly understand 
what he has to do, and also how todo it. “J. S. s 
organ, I am inclined to think, will not turn out a 
success if he carries out all his ideas expressed in 
query 61885. He had better take the advice pre- 
viously given him. I see that my would-be critic 
(p. 85) also accuses me of a sublime method of 
getting out of difficulties (?). Would he make us 

elieve that the celeste effect cannot be produced 
without having one of the sets of reeds out of tune 
with the other? If so, he is entirely at variance 
with an existing fact, and he has something yet to 
learn about American organs. If the celeste can 
be produced by such means in American organs, 
why can it not be produced in the harmonium by 
similar means? I much regret that time has not 
permitted me to fulfil some of the promises I have 
made; but I shall certainly do so at the first oppor- 
tunity. —G. FRYER. 


61765. |—Staining or Dyeing India Matting. 
—Possibly the aniline dyes might answer the pur- 
pose; but it would: no doubt be better to use the 
regular dyes for vegetable fibres—such as the indigo 
bbe : thas N requires special plant and some 
8 . 0 e 


[61777.]—Ferro-Chrome,—I have found the 
i for estimating Cr in ferro- 
chrome very much 1 and easier than the 
methods given by W. H. S. S.” and Mr. Hardy 
in your last number, and quite as aoourate; in fact, 
these methods seem to me to be intolerably trouble- 
some and tedious, when many samples have to be 
tested, as in the laboratory of a works where 
chrome alloys are being made. The method I am 


about to describe is specially adapted for chrome 


pig, which may contain any percentage of Cr up to 
say 40 per cent., but will answer ea well for 
chrome steel. 1 
the valuation of chrome iron ores, described in 
Crooke’s “Select Method in Chemical Analysis,” 
page 182, altering it to adapt it for chrome alloys. 
he sample must be as finely divided as possible 
especially if high in Cr, and a quantity taken 
which will contain not more than °15 or ·20grm. Cr, 
then dissolved in HCl. This, however, is often very 
difficult to do, and unless certain precautions are 
taken, practically impossible. Care must be taken 
to completely exclude all oxidising agents, and even 
the air from the flask or beaker in which it is 


„wants in a letter by Mr. Allen, P: 


taining as muc 
dent., may be dissolved. This fact I learnt only 
after much trouble had been taken in 
various solvents. When dissolved, it is dil 
without filtering or oxidising the Fe in solution, and 
precipitated with AmHO, well boiled, filtered, and 
washed with hot water. All the Or is obtained n 
the precipitate, and also a little of the Fe, but 
hardly a trace of the Mn, The filtrate will be 
turbid, but that does not matter. The precipitate 
with the filter paper is pinon in a platinum 
crucible, and there dried and ignited, then 
transferred to an agate or smooth porcelain mortar, 
and triturated with 4 or 5grm. of a mixture of 
3 parts soda lime and 1 part KCIO,, the mixture 
is added in small portions at a time, and well 
triturated after each addition. The whole is tran- 
ferred back to the crucible, and the mortar cleaned 
out with a little more of the mixture. The crucible 
is then ignited at a bright red heat for an hour 
and a hal? or more. The niass will not fuse, but 
when cold afew taps will cause it to leave the 
crucible almost clean, The mass is then trituratel 
in a clean mortar, and transferred to a 4oz. or 602, 
beaker, 2000. or 2500. water added, and boiled. If 
thought e a zop or two of alcohol or 
hydrogen peroxide may be added to decompose 
any permanganate, and boiled well afterwards 
The crucible may be cleaned with a little hot 
water, and then afew drops HCl. After cooling, 
18cc. or 20cc. HC] are added, and it is then warmed, 
if necessary, until all dissolves except a little silica; 
then poured into a large porcelain dish, into which 
a quantity of a solution of FeSO, in dilute H80, 
accurately measured by a pipette, is added. Part 
of the FeSO, is oxidised to Fe, (S0,), by meau 
of the chromic acid, and the remainder of the 
FeSO, is estimated by titration with standard 
bichromate solution. Another titration is also 
made of exactly the same volume of the FeS0, 
solution direct, and the difference between the two 
readings is a measure of the amount of Cr in the 
porion of the sample taken for analysis. Ifthe 

ichromate solution be of such strength that 10000 
= lgrm. Fe, then 100000. = ‘82grm. Cr. A con- 
venient strength for the FeSO, solution is 50grm 
of the crystals to 1 litre of the dilute acid (1 in 4 
oe a 50cc. 1,000grm. or 100cc. pipette may be us 
on ER. 


[61780.]—Mainspring Gauge.—Is “ Tinker” 
sure the gauges he has are mainspring gauges? If 
so, a little more description is necessary 
anyone can tell him how to use them.—D. G. 


N —Sugar.—To answer Mr. J. Green 
fully would occupy too much space with matter 
of little interest to the majority of readers; but 
so far as concerns estimating the sweetness of 
different sugars, he will probably find all that be 
232, last volume. 
I would recommend him to read the notes on sugar 
in “ Commercial Organio Analysis,” Vol. L, by A. 
H. Alten (London, J. and A. Churchill). I do not 
think there is a “little book on sugar; but 
Weatherly's Art of Boiling Sugar, Crys 5 
55 Baird, might be useful to the querlist.—NVx. 
OR. 


[61783.]—Flywheel for Gas-Engine.—Fly- 
wheels for gas-engines follow the ordinary 27 70 
that is, those for engines with high expansion an 
irregular load. The diameter of the wheel should 
be from three to four times length of stroke, and 


the weight of rim will be found in owts by ` 


2 5 „where P equal average pressure on piston in 


pounds, and S stroke in feet. I think you will find 
that makers of gas-engines increase the weight 
thus found by one-half, I do not think either 
Clerk or Macgregor gives a rule, and I suspect the 
most suitable weight and size have been found by 
practice.— T. J. M. 


61797. Locomotive Boilers.— f this que 
tion is put the reverse way the answer is cler. 
One locomotive has 728. ft. of heating surface to 
each square foot of grate; the other has 
52sq.ft. to each square foot of grate: hence the 
former is the more powerful engine, so far # 
boiler is concerned.—T. J. M. 


[61799.]—Boiler Front.—I suspect the querist 
will have to scrape the old stuff off as best he can. 
The best thing to paint with is ooal-tar as fresh 7 
can be got, applying whilst boiler is hot. 2 
of Brunswick black is a refinement, Clean wi j 
little tallow, but always rub it off thoroughly- 


have taken it from a method for | T, J. M 


u 
[61839.] — Twist-Drill Apparatus. — If 4 
Country Parson bas, or can procure Ao n 8 
this paper, he need not get the book refe è 
for that number contains an extract on “D 155 
twist and flat —giving all the useful informa 


from Harrison's book.—LATHEMAN. 


[61889.]—Twist Drill Apparatus. Thum 
Harrison gives plenty of lathe appliances In 
useful book, there is no mention of any . 
for making these drills; filing from the sol 


as 80 per cent., or even 40 per 


Í 
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forging the flat bar into a twist are the only] is? Camille Faure in one of his earlier patents, | that the edges casting the shadow intersect the 
methods suggested. His dictum ends thus: Unless | uses this word “polarise” in a somewhat similar | plane of the dial in the points TT’. It must also 


sense, if my memory serves me right. This battery, | be exactly vertical in the east and west plane, and 
however, I understand he abandoned, owing to | exactly in the plane of the meridian. The base of 
defects. Would it be asking too much of Messrs. 
Shippey Brothers to describe this process, as I am 
anxious to obtain full particulars, and so, doubtless, 
are many others? This battery, which would be |. 
unsuited for amateurs to dabble in, seems to open 
up a new line outside of the present “group” ef 
secondary battery patents. The use of sodic car- 
bonate is as new as it is good. Would Messrs. 
Shippey Brothers oblige with description of their 
“Jithanode” plate? I may add that I am ordering 
samples of this plate for testing purposes, and will 


to fill up spare time it will be hardly worth while 
for any machinist or other mechanic to manufac- 
ture them for himself.“ I have an idea that the 
pas for cutting spirals in cylinders of wood, 
escribed and illustrated in the “Lathe and its 
Uses,” may be made available for the same purpose 
on steel rods; but the tempering of twist drills 
below zin. will be found a risky and uncertain 
5 are exceedingly fragile articles.— 
08. . l 


F4lG.e. 


[61869.)—Fleas.—So far, none of your contri- 
butors have mentioned the old-fashioned remedy— 


on what Queen means by saying that the 


not care to say what “ Dens of Peckham” ought 


: “Dens of Peckham ” “ cannot possibly be a regular 


sprigs of pennyroyal. The essence or water 
would, perhaps, be better. The odour is, however, 
very powerful, and to some objectionable. The 
botanical name is Mentha Pulegium.— NUN. DOR. 


(61903,]—Harmonium.—tThe valve and other 
parts are right enough, and it therefore depends 


reeds“ do not seem free when in position with the 
pan closed.” If he means that they do not make 
so much noise as he expected, his surmise is most 
likely correct, that it will be “better with more 
wood about.” If he means that the reeds no not 
ak promptly, that is to be remedied by setting 
em higher or lower, for there is not much doubt 
the pan is all right.—-ORGANON. 


61951.])—Legal.—Dentists Act.—‘ Os“ con- 
siders I am wrong in mF opiy to “Dens of Peck- 
ham,” and that he “ought to know that the 
Dentists Aot will trouble him.” Well, I should 


to know ; but it’s several years now since the Act 
was passed, and during all these years many regular 
dentists (not registered) have gone into ‘besides 
for themselves, and there has been no prosecution, 
sothat I still think and say that “ Dens of Peck- 
ham” should exercise all his rights as a regular 
dentist under protection of the common law, and 
calmly wait till he is troubled. “Os” also says 


dentist, however many apprenticeships he may 
serve. . and that he cannot call himself a 
regular (or any other) dentist till he has been regis- 
tered.” Now, “Os” is not the first, and I don't 
suppose he will be the last, te talk in that style; 
but if a man who has served a regular apprentice- 
ship as a dentist under a stamped indenture is not 
a dentist, and cannot call himself such (they 
do it all the samne), will “Os” clearly and distinctly 
say what he is, and what he should call himself ? As 
to the statement, “He might just as well blame 
the railway company if he missed his train by ten 
seconds,” it has no bearing on the question in 
any way whatever. If he missed his train, he 
could get the next; but registration means the 
spending of at least £200, and I am sorry to have 
to say it, but it’s a fact, that many of the regular 
dentists when they are out of their time have 
hardly two hundred shillings, and a very great 
many more hardly as many pence; consequently 
you might just as well ask them to walk to the 
moon as to register.—DENS. 


[61980.]—T-wo Puzzles.—I fancy this second 
query must have some reference to the puzzle 
accompanying which appeared in Cassell's Family 
Magazine of last month, and was said to have 
been sent by Mr. Proctor. The sketch represents 


the ground plan of a prison containing 36 cells—a 
prisoner is placed in A, and informed that, if he 
can make his way to B through the open doorways 
heshall be free. He may pass through the cells in 
any order he chooses, but he must go.through them 

and not enter one more than once. He must 
also end his walk at B. I cannot solve it myself.— 


161968. Woodward's Spongy Lead Ac- 
cumulator.— Mr. Austin here confuses two 
zome what similar names. The patent he refers to 
ae in 82. The particulars given by Messrs. 

hippey Brothers are most interesting; but would 
they kindly explain what the “ polarised litharge ” 


one day give results, with the Editor's permission. 
—ELECTRICIAN. 


retical Astronomy,” and Oppolzer’s great work on 
the “ Orbits of Comets and Planets” give tables of 
motions of comets for all orbits—viz., in the para- 
bola, the ellipse, and the hyperbola.—TRIA. 


construct the dial he requires without much 
trigonometzical calculation, by the aid of what are 
called dialling scales. As it is not likely, however, 
that he possesses these ready made, they may be 
constructed as follows. 
venient radius, and divide it acourately into four 
quadrants. Lay off the angle A B O (Fig. 1) equal 


[62004.]—Comets’ Orbits. —Watson’s “Theo- 
[62012,]—Horizontal Sundial.— Aqua” can 


— 
ä 


Draw a circle to any con- 


SOUTH 


the dial must be level in all directions. With 
regard to materials, the style in any case had better 
be of brass; but the base of the dial may be made 
of anything that will stand the weather, and that 
ai be mae out clearly with the necessary lines, — 


each of which will subtend 15°. 


xi! 


to the latitude of the place. From the point D in 
the circle draw DE parallel to CO; BE will 
then be the sine of the latitude. From the point 


N draw N E, prolonging it until it outs the circle 
in M. Join MO. Leaving this for the moment, 


biseot the lower quadrants by drawing lines B P 


and BR, prolonging them until they meet a tan- 
gent touching the circle at IX. Divide the circle 
between the points P and R into six equal parts, 
Draw lines from 
the centre of the circle through the points in the 
circumference so found, e until they 
meet the tangent in the points VI., VII., VIIL, 
IX., X., XI., XII. Intermediate divisions may 
be made to give the half-hours and quarters, re- 
membering that the circle is to be so divided, not 
the tangent. The base of the dial being then pre- 
pared, draw two parallel lines S T, S“ T (Fig. 2) at 
a distance apart equal to the thickness of the style 
that is to be used. This is npara because the 
morning hours are marked by the shadow of one 
edge, and the afternoon hours by the shadow 
of the other. These lines form the noon 
line, and at solar noon the dial 
be shadowless. Draw a line at 
angles to the above lines, VI., VI., right 
across the dial. These will be VI. o'clock 
lines, morning and afternoon. From T and T. set 
off a distance of T Y and T Y’, both equal to M O 
(Fig. 1), and also from the points Y X. so found, 
set off distances Y Z, YZ equal to VI. XII. on 
the hour line (Fig. 1) letting them intersect the 
style lines ST S T' where they will join Y Z, 
V Z., and mark off on these lines the positions of 
the hours as found on Fig.1. If now lines be 
drawn from the points T T” through the points 
marked on the lines Y Z, Y’Z’ they will be in the 
correct position for marking the hours. It must be 
noted that all the lines for the morning hours 
radiate to T, and all those for the afternoon to T’. 
These lines can be extended to any distance that is 
convenient, and the dial may be of any shape de- 
sired. It is as well to make the distance T XII. 
somewhat greater than T VI., otherwise the hours 
near noon are crowded together unduly. The early 
morning and late evening hours can be formed by 
taking angles for three hours equal to the same 
hours on the other side of the VI. line. 
to cast the shadow must then be made of an angle 
exactly equal to the latitude—i. e., the angle A B O 


of the diagram. It must be so fixed to the dial 


The style 


[62029,]—Resistance of Armature.—Yes, it 
is measured between the brushes. If a Gramme 


type of armature, the resistance is one-fourth of 
t 


e whole quantity of wire; but in a Siemens 
H armature with a two-segment commutator, it is 


the resistance of the whole amount of wire.— 
W. A. W. 


[6 2031. Ma rbled Paper. The edges of books 
are done thus: — On to the surface of some clean 


water is allowed to flow some thin oil paint by 


scraping the brush against a knife. Several pools 
of different colours having been placed side by 
side, the workman takes a stick and stirs the 
colours together so as to make streaks interlacing 
with each other. The edge of the book is then 
carefully brought down on to the surface of the 
paint, removed, and allowed to dry. Another, but 
inferior, method is sprinkling—i.e., by jerking the 
paint out of a nearly dry brush on to the surface 
of the paper to be coloured. I believe large sheets 
are marbled in the same way as books.—SM. 


0 — Marbled Paper. — In reply to 
«O. B. O.,“ I send description (the best I know) 
of the process and materials used in marbling paper. 
This is abstracted from Prof. Delamotte's ad- 
mirable paper on “ The Art of Bookbinding,” in 
“ Cassell’s Technical Educator,” Vol. IV.: A 
atrong ley is made of linseed and fleeseed (gum 
tragacanth is the best). This should be of the con- 
sistency of cream, or thereabouts, and is spread 
over the surface of a wide but shallow trough. 
Colours are then prepared by being ground very 
fine with a small portion of ox-gall. These are 
thrown, one after another, onto the surface of the 
ley, a little more ox-gall being added to each as it 
comes later in order. Those colours are left till the 
last which appear most in spots on the top of the 
streaks of other colours. The ox-gall prevents the 
colours from mixing with one another, or the 
somewhat oily mixture below, consequently each 
takes its own place in spots or streaks, as it may 
be thrown on the surface. We now have on the 
trough asurface of many colours, in those peculiar 
shapes we call marbling. All that remains is to 
dip the edges of book upon this coloured surface ; 
the embossed surface takes up the colour to which 
it is applied, and only requires drying and burnish- 
ing. Considerable variety is caused in the 
character of the marbling by inserting a comb, and 
with it a slight amount of streaky, small, curve- 
like waves are produced; or, by putting a stick in 
various places, and in each obtaining a little 
vortex around it, or by similar means; b 

tilting the trough a slight wave is produced, whic 

will cause lines of greater or less intensity of 
colour. Inthis remarkable and amusing process 
there is plenty of room for ingenuity and taste, and 
an experienced workman may obtain considerable 
credit for his combinations of colour and form; 
whilst to the spectator beholding the process for 
the first time, it is certainly a source of much 
amusement. hen all the books have been 
marbled that are ready at the time, the remainder 
of the colour can be used up in staining paper for 
the insides of the covers, or for similar purposes.— 
CIO. Taer — 4 
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' (62084.}— For Aperture and Magnifying 
Power of Telescope.—Browning, in his Plea 
for Reflectors,” says implicitly that the larger the 
aperture the lower the power that ought to be 
employed; but that, with the lower power more 
will be seen, un account of the increase in defini- 
tion due to the larger aperture.— TRIA. 


{62039. ]—Electrical._—Mr. John Grey need not 
be alarmed about the fate of this querist, who 
wishes to galvanise his medulla oblongata, since 
only an infinitesimal portion of the current will 
traverse that structure if the electrodes are dis- 


posed as he indicates. The dry epidermis being | S 


practically an insulator, it is necessary to well soak 
the skin in warm salt and water over both electrodes, 
which should be placed, one at the top of the head, 
the other in the small of the back over the 
spine. The electrodes should be of sheet lead 
about in. by 4in., covered with wash-leather, and 
well soaked in salt solution. Not more than about 
— Leolanché's should be used. On the whole, 
I think querist had better let such matters alone, 
or consult a qualified person.—REY MOND. 


. for White - Lead Dust.— 
All the correspondents who answered this query 
last week advocated the habitual use of sulphuric 
acid. This is no doubt very effectual in precipita- 
ting the lead as an insoluble sulphate; but its use 
is open to the very grave objection that it produces 
constipation, and the precipitated lead still remain- 
ing in the bowels does as much harm as before. 
Sulphate of magnesium—“ Epsom salts ”—has the 
double advantage of precipitating the lead as sul- 
phate, and afterwards removing it from the body, 
and is in every way to be preferred to sulphuric 
acid.—_ REYMOND. 


[62050.]—Circular Ares.— Levalton” is not 
er to find any tables of lengths of circular arcs 
which go lower than‘l; but may compute any 
values he requires from the following formule: 


h = height of arc. 
26 = chord, half-chord = 8 
z = half angle at centre. 


t 
tan. S = 7 ; > =5 reduced to seconds. 
g" 


Tabr. no. ¢ = 7 2 sin. 1” ese g. 


Let h= 01, 25 = 1 then z == = 02 


Log. *02 = 2 8010300 = tan 1° 8 44-254” 
= 4124254”, 


Z= 4124-254" log. 36153454 


2 sin. 1” 69866049 
4 2° 17 28°508" ese 1:3981655 


t = 10002666 00001158 
—À, D. L. 


[62051.|—Bending Brass Tubing.—First fill 
your tube with lead or solder, bend, and melt out 
the contents. The filling prevents the tube from 
flattening.—SM. 


(62051.]—Bending Brass Tube.—See that it 
is softened, and load with resin; you can put some 
aper up the tube, so that you will only have to 
oad were you want to bend. Pour the resin in 
boiling hot, then get a table or bench that you 
consider square, and drive two or more staples in 
one side; then slide your tube in Gin. to corner of 
bench, then bend the other Gin. to the bench at 
right angles.—BAGOT. 


62066.]—Kepler's Third Law.— Ves. 2 d 


par — P D} 
is the same as J 12 = J 5: Ses chapter on 


Indices in any Algebra. As T. S. S. may know; 
this relation is only approximately true.— T RIA. 


P and Mathematics. 
c P. S. S. would require to have a fair knowledge 
of the first six books of Euclid. To read over 
Hamblin Smith’s would be enough of algebra and 
plane and spherical trigonometry, to be followed 
by such a work on the differential and integral 
caloulus as Hall's; he will then be prepared for 
Somerville’s “Mechanism of the Heavens,” or 
Pratt's “ Mechanical Philosophy (both unfortun- 
ately out of print, and their place unsupplied by 
any more recent English work). I am sorry to say 
all the best works on higher astronomy are in 
French. The article on “Gravitation” in the 
1 he Britannica ” is excellent as far as it goes. 
— RIA. 


[6 2076.]—Salt of Mercury Solution for 
Oell._—There is not much doubt that Mr. 
Schanschieff's solution is the best. It was described 
on p. 78 last volume, and being patented is, of 
course, no longer a secret, so the question of 
“ fairness” does not come in, as any one oan see 
the specification at the Patent Office. As a matter 
of fact, on the small scale it will be cheaper and 
every way better to procure the solution from the 


patentee ; but if wanted on the large scale, the 
usual plan would no doubt be followed—i.e., pay 
so much for a license to use, according to quantity 
or time. NUN. DOR. 


6 of Mercury Solution for Cell. 
Mercury sulphate is not used in the form of a 
clear solution, but as a paste packed round the 
carbon. It only requires moistening with water 
when it gets dry. Zino sulphate is used with the 
zinc in the outer cell. This cell „ 
although powerful, is not constant. It does we 

for intermittent work; but I prefer a Leclanché.— 
[62071.]—Boat Carriage.—I should think a 
barrel with good strong heads and with irons, B B, 
securely fastened to each end to act as an axle to 
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rest carriage on, would answer very well; cleats 
a a might be nailed round the barrel at each end if 
required, to give lateral stability —E. C. M. 


[62084.] — Siemens Armature. — I should 
advise you to couple the coils to the commutator, 
as sketch herewith. The commutator to be in four 


B 


sections, and the four coils of armature will form 
one continnous circuit. You will find this so if 

ou follow them out. The resistance of Izlb. of 

o. 20 wire is about 3:35 ohms, so the resistance 
between the brushes will be 84 ohm, i.e., one- 
fourth. There will be only two brushes, and you 
may find their best position with relation to the 
commutator by experiment. I suppose the arma- 
ture-core is a solid casting, which isa disadvantage ; 
but the machine should Fight four 10-candle lamps 
in parallel.— W. A. W. 


[62089.]—Surveyor's Cha in.— The length of 
ae chain is 66ft., and as there are 792in. in 66ft., 
will give the length of one link = 7'92in. 
(there being 100 links in a chain). At every tenth 
link from each end is attached a piece of brass 
with notches; that at the tenth link has one notch; 
that at the twentieth, two notches; that at the 
thirtieth, three notches; that at the fortieth, four 
notches ; the middle of the chain, or the fiftieth 
link, being marked with a round piece of brass. I 
should say that a link consists of the straight metal 
part, together with half the rings conneoting it 
with the adjoining links —V1IR SAPIENTIA. 


[62089.] — Surveyor's Chain. — The total 
length of the chain should be 66ft., made up of 
100 links of 7˙92in. each. At every 10 links there 
is a brass label. Thus at 10 links from each end 
there is a label with one point denoting 10 or 90 
depending on from which end the chain is being 
read ; at 20 links from each end there is a label 
with two points denoting 20 or 80; at 80 links 
there is a label denoting 30 or 70; at 40 there is a 
label denoting 40 or 60; and at 50, the centre of 
the chain, there is generally a small brass disc 
1 50 links when read from either end.— 

LAG. 


[62092.]—-Microscope Stages.—The mechani- 


cal stages allow of a rotary motion independently of 1 Preadth of face—of his fly wheel, 


the rackwork and screw for vertical and horizontal 
motion. HENDON. 


[62096.]—The Orumlin Viaduct.— About 
three and ahalf years were occupied in building 
this grand bridge. The first ironwork was erected 
in December, 1853, and in May, 1857, the structure | 
was tested. The height varies much, but 190ft. is 
about the extreme height of the roadway. A good | 
account of the work, by H. N. Maynard, was pub- 
lished by Messrs. Virtue in 1862.—E. DAW, 
Godalming. 


[62096.J—The Crumlin Viaduct.—Of this 
structure, which spans the valley of the Ebbw, and 
was erected thirty years ago, Murray's “ Hand- 
book to South Wales” (p. 101), speaks as follows: 
„The bridge itself, designed by T. W. Kennard, 
Esq., is one of the most splendid engineering 
works in Great Britain, and consists of ten open- 
ings, each of 150ft. span, and 210ft. high, the piers 
being a series of cast-iron pillars, fastened together 
by diagonal braces. The length of ironwork is 
1,500ft., or, including masonry, 1,658ft. The mate- 
tials consumed were 2,479tons 19cwt. of iron, 
31,294 oubio ft. of wood, and 51,361 oubic ft. of 
masonry. It took 33 years to build, and was 
opened for traffic in 1857. The cost of the whole 
was £62,000, or £41 7s. per foot. By a trap-door st 
each end, leading to a wooden subway, the visitor 
can walk along the whole length, and thus gain a 
clear idea of the immense number and size of, bolis 
and pillars required for ita construction. . ... 
The cost of this structure was as moderate as its 
design was magnificent; and the engineers were 
Messrs. Liddell and Gordon.’—ARTHUR MEE, 
Llanelly. 


[62101.] —Injectors.— You should have no 
trouble with the “ non-forcer,” and it should lift 
several feet; but this will depend on size of the 
model. I cannot say the same as regards the 
“forcer.” A year or two back, when I thought of 
making one, I gave up the idea, as I considered 
that, owing to the very small orifices required and 
the partial condensation of the steam in supply 
pipe, it would in all probability not work; this is 
probably the cause in your case. If in this neigh- 
bourhood, I would examine.—T. C., Bristol. 


[62104.] — Frying Potatoes Brown.—Pat 
your potatoes raw into boiling fat—HENDON. 


[62 104.I—Frying Potatoes Brown.— These 
are not really fried, but boiled in fat. It is usually 
done in a stewpan or saucepan. The fat must be 
quite boiling before the potatoes are put in; to 
tell when the fat boils, observe the peculiar blue 
vapour rising from the surface. When the potatoes 
are quite brown, take up with a slice, and lay on § 
plate with some kitchen paper under them to absorb 
the fat.— PRACTICAL. 


1 — Frying Potatoes Brown. — Let 
“ Phonoscope’s” wife proceed as follows: Feel 
her potatoes, then slice them, so that the slides 
will be about zin. in thickness; wash and wipe > 
dry with a clean cloth (this is imperative), thea 
lay on oven plate, your oven being as hot asiste 
quired to bake bread. In a few minutes they é 
become nicely browned ; then turn over and brown [ 
other side. Serve immediately they are done enough; | 
the inside will be “meally” and very appetising. À 
Another way is: Out your slices about Ain. thick, | 
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and lay in frying pan with lard or dripping, cover 
with a plate, and put on olear, sharp frei | 
turning over until all are browned alike. If then 
should stick to bottom of pan, add a little more 
lard; serve hot with salt and pepper, dredged on. 
These are favourite dishes at our honie, and 8 
relish at any time.— KATE SUTCLIFFE, Sheffiel 


[62106.}—Watson’s Problem. — How gan be 
man have an infinitely high conical oap? If it 
conical, it must come to finis at some point— 
HENDON. 


[62107.]—Engine Power.—Your engine, with 
special dynamo, would, at 801b. pressure, run ref 
lamps of 100. p.; at 401b., 5 of 100. p.; at 50b, 
150. p.; at 801b., 12 of 20c.p—HLECTRICIAN. 


. Power.—If run at 800 10 
volutions, or, say, 280ft. per minute, you on 
indicate 3 H.P. for each pound pressure of ste 
in cylinder, but engine would run more favour 2 
if steam is cut off before end of stroke, SE 15 
exhaust opened before end of stroke. I thin ae 
horse-power will light five 200. p. lamps we™ 
T. O., Bristol. 


62108. Pollak 's Battery. Thie is an exon 
lent cell, but does not suit for driving our 
power, Tt is patented, and in any mere 
arrangement would not act well, if at all. dan 
recommend something far better, and far cheep 
too, if you write to me.—HLECTRICIAN. 


[62109.J—Submarine Light for Oatebing 
Fish.—This has been successfully done. bien 
saying how to do it I should have % % me 
further partioulars. If “ Submarine” will giv 


OR an 
speed of his engiue, and n 1 05 for 
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him. He will find my address in proper column.— 
ELECTRICIAN. 


Sa es of Tubes.—Cubic inches of 
metal in tube = § x 3} x 4 x 27 = 66. For 
W.I. multiply by 0°28 for weight in pounds, and by 
0°26, 0°29, 0'31 for cast-iron, steel, and gunmetal 
respectively. —T. C., Bristol. 

(62112.J—Weight of Tubes, — 29}0z. The 
specific gravity of steel is 7,810, iron 7,746, and of 
a metal composed of equal parts of cepper and tin 
(which I suppose is what you mean by latter part 
of third query), 7,979. Disc would weigh 2140z. 
ESSEX. 


[62112.]— Weight of Tubes.—Solid contents 
of cylinder fin. dia. x-27in. 
= 4417 x 27 = 11:9259 o. in. 
Solid contents of 
core zin. dia. x 
27in. = 1968 x 27 = 63001 o. in. 


Weight of tube 26 x 6˙6258 = 1°72lb. 
Spec. gravity of steel.......... ie 8 
Spec. gravity of cast-iron ...... 7°25 
Spec. gravity of wrought-iron 7:8 
Gunmetal (equal weight of 
copper and zino) ..... . 7˙78 


Weight of iron disco in. dia. x jin. = 19°63in 
x Win. = 49075 x 26 = 1:28lb,—HLAG. 


[62114.]J - Reduoing Current in Dynamo.— 


' Place a shunt across the field-magnets of your 
dynamo —i. e., a coil of wire which will divert more 


or less current, and so reduce the strength of 
magnetio field. By making the shunt longer or 
shorter, you can regulate the current as required. 


OHM. 


[62114.I Dynamo and Continuous Our- 


‘ yent.—The Siemens H armature does not give a 


continuous current, There is an interruption each 


: time the spring“ brush passes over the slit in the 
> commutator. 


t F. G.“ can easily render the current 
takeable by shunting off a given amount of current, 


: bp placing a thick copper wire between the 
terminals. By altering the conductivity of this 
: shunt he can regulate the shock to a nicety.—8. 


BOTTONE. 


[62116.]-—Electrical Output of Batteries.— 
To S. BOTTONE AND OTHERS.—Premising that 
it is impossible to give even an approximate value 
to the output of batteries in ampères, as very slight 
variations in temperature, size, texture of negative 


f plate, strength of solution, Co., will make great 


erences in current, I subjoin the following 


results as obtained by myself with elements nearly 


the size stated by “Own” :—Bichromate, single 
cell 1'9 volts, 24 amperes, falling to 20 at the end 
of one hour; chromic acid, single cell 2 volts, 28 
ampères; chromic acid double cell, 2 volts, 5 


- ampères; nitrate of soda, double cell 1'5 volt, 
hay peak Schanschieff's, 
e 


1°52 volts, 6 ampères, 
e following table gives the result of some ex- 
periments made with batteries of the same size, 


- exposing about 16 A beng inches of negative surface. 
, Ihave noted the vo 
y Were at all constant :— 


ts, also the amperes, when they 


8 
ä 4 8. How set out. 
| CHH: 
> | <q 
_ g Zino, platinised silver 
Smee. ETTE „ |l'47| 1 í dilute acid. ? 
Walkers 0°66} 5 Graphite zino, acid. 
Maiche ........ {1'25 | — | Salt and water. 
Warren de la Zino, silver, chloride of 
une ...... (L038) 2 |} silver. 
Skrivanow ... {1°46 | 2° 
Marie Zinc, carbon, sulphate 
arié - Davy 1526. f ei 
Leclanché . [1°48 | #5 . 
Lalande-Cha - Zinc in caustic potash, 
peron ...... 09 | 2° copper. s 5755 
’ . 1 zino, 2 carbons, bichro- 
Trouvé’s ...... 1:9 |24 male. , 
Chromio acid |2-0 28 0 
l acid, 
Bunsen......... 1˙8 |22 


* Fall very quickly. 
—8. BOTTONE. 


(62116.]—Safe Working Current of Wires. 
Tat 1,000 amperes per square inch (which is a 
sald safe working factor), the number of amptres 
each wire will carry, taking them in the order 
stated in the query, is—1°0, 1.82, 3'4, 5°6, 9°4, 14˙2, 
At 1,500 per square inch (which I consider a 
tafe working density), the wires oarry half as much 
®gain.—PRACTICAL. 


(62116.|—Safe-working Current of Wires. 
B perfeo 7 tafe-working current for wires is the 
Board of Trade rule—viz., 1,000 amperes per square 
inch sectional area; ‘at this rate No. 20 B. W. G. 
Would carry 1 ampdre safely; No. 18, 2; No. 16, 
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3; No. 14, 5; No.12, 9; No. 10, 13; No. 8, 21; 
but it is safe to work at twioe this rate without 
any appreciable heating of the wires. You will 
find the working current is calculated at this rate 
(2,000 ampères per square inch) by most wire 
makers. See also Crompton’s book of “ Useful 
Formule.”—W. E. H. 


[62116.]-—Safe-Working Ourrent of Wires.— 


GAUGE. SAFE-WORKING 
CURRENT. 
B. W. G. Ampdres. 
T 40 
1O 8 . . 26 
247 17 
JCFCCCVVTT——T 10 
16 eee eee eseegnee 6 
I8 as N 3 
2% E AT 1 


The above is taken from Messrs. Crompton’s 
“Price List Pocket Book. H. Cook. 


[62118.|—Ammeter.—_To MR. BOTTONE.— 
The instrument described by you must have been 
tampered with. I can well understand its high 
resistance if it is as you have stated.—S. BOT- 
TONE. 


[62119.JI-Ammeter Calibration—To MR. 
BOTTONE.—The figures given at p. 48 are wrong. 
The ampère deposits 18°35 grains of copper per 
hour; by some mistake the number 17:35 was in- 
serted instead. Ido not quote or use Rayleigh’s 
values, but those given by the Paris conference, 
which fixed the ampère hour at 1'19 gramme of 
copper deposit.—S. BOTTONE. 


[62120.]J— Wheel Gearing.—Almost any book 
on machine design will give the method of setting 
these out. You must draw centre line of shafts 
of present wheel and proposed wheel until they 
meet, and then all lines, top, bottom, and sides of 
teeth of wheel must be drawn to the point of 
intersection so found. Fifty-four teeth is about as 
many as you will get in of fin. pitch; ora diameter 
of 129,in. on pitch line.—T. C., Bristol. 


[62130.] Compound Engine.—The low-pres- 
sure cylinder must be the same size as is required 
to do all the work, supposing that all the expansion 
took place in it. Expansion = 5 absolute pres- 
sure; or, to allow for losses, say, 8 times— 
this would give average pressure of 40lb. .° 


-oJ az 12 x 88000 x 10 
area of cylinder required 40 gg x 2 x 450 
110 


ms or, say, 16sq.in., or a diameter of 43in. The 


— -F 9) 


size of h.p. cylinder is usually half diameter of l. p., 
and cut-off to get the above expansion would there- 
fore be at half-stroke.— T. C., Bristol. i 


[62131.]-—Hard Water.—In my answer to this 
query, I gave full particulars as to the amount of 
saturated lime to be added per degree of hardness. 
I think “Rosicrucian’”’ might at least read the 
answers he has received before asking further in- 
formation.— ELAG. 


{62133.]—Screw-Outting Apparatus.— I have 
no doubt that this suggested arrangement would 
answer. It isa capital idea. The only thing per 
contra is that in its present form it will do what a 
traversing mandrel will not—viz., cut screws on 
work supported by the back centre. I think your 
idea would work.—O, J. L. 


[62184.]—Steel Screws.—Mild steel will 
harden; or, at least, case-harden, if you use 
prussiate of potash.—T. C., Bristol. 


[62184.]J—Screws.—If small, use best Swedish 
iron wire, and when finished case-harden all over. 
—OHM. 

62134,]—Steel Screws.—Silver steel in wire 
and rods, though 38. a pound, is the most reliable 
in my experience. Wrap in leather at cherry red, 
drop into warm saline solution, so as to harden 
throughout; dry and clean them well, then with 
a fine pair of pincers let them down to temper from 
their heads only, matching colours; drop them off 
into warm fat or oil, But so much depends on 
their gauge; large sizes, from jin. upwards, are 
best tempered on red-hot iron, or heated sand, or 
lead bath, and much also depends on weight and 
length of screw. The flame of a candle serves for 
the smallest. To finish and polish the head and 
blank part of any screw, I make a hole in the end 
of a round bit of deal, work the screw into this as 
far as the threads, put in a chuck, and revolve on 
emery paper. After this you can see your colour 
in tempering.—EOSs. 

[62139.] — Dynamo Commutator. — Your 
“brushes” are probably stout strips of copper. 
Try bundles of No. 20 wire, soldered together into 
a flat form at top, instead of these. Apply un- 
soldered end to commutator. I should have to 
see the dynamo to advise you further.— ELEC- 
TRICIAN. 


[62189.] —Dynamo Commutator. — The 
brushes must be of a very exiraurdinary nature if 


—ELAG. 
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it is necessary to put such heavy pressure on the 
commutator, as to “loosen it from the spindle.” 
Use thin springy sheet 9 as tips to the ends 
of your brass brushes, and let them press only very 
lightly and evenly on the commutator. You will 
get more current and less wear. Mercury is out of 
the question, both for mechanical and chemical | 
reasons.—S. BOTTONE. 


[62141.]—Softening Hard Steel.— Whether 
cutters or any tool I wish to file, I heat them in a 
“muffle” made of old tin cut up into a rough box. 
Fill this with charcoal dust or burnt leather shut 
up well ; bring to a cherry-red in a slow coke fire 
without flame: have a metal pot ready full of 
charcoal dust and coal dust maize. together; at the 
above colour put the whole muffle deep into the 
dust, cover well up, and leave till quite cold. I 
soften old files and all my new. steel in this way 
when making cutters.— Hos. 


[62142.]— Dynamo, 5 Volt.—Put on about 4b. 
No. 10 d.c.c. I cannot tell you what speed to drive 
at unless I know how you intend to wind your 
field-magnets ; but, at a guess, if shunt wound, I 
should say 1,400 revolutions per minute.—8S. BOT- 
TONE. 

[62144.]—OClasp Nut.—The screw action should 
be all right ; at least, I find itso. Another I have 
has the cam action as follows :—The nut is split, 
and has a pin in each half, which project through 
slots in the apron and engage in grooves in the face 
of the disc which rocks on the apron. The grooves 
in diso are semicircles, being struck from centres 
pe nat less each side of centre of diso.— T. C., 

ristol. 


[62146.]—Lifting Crab.—If the handles were 
fixed direct on to the drum, the men would lift 


18 x 80 = 7ölb., but they lift 2,2401b., ~. =a 
= 80°1 = purchase of gearing. —HLAG. 
62146.]—Lifting Crab.—Power due to barrel 
and handle = 15 = 6. total force exerted by men 
= 30 x 15 + 6 = 75lb., consequently power of 


gearing must equal 2240 — 75 = 30 times nearly, 
neglecting friction.—T. C., Bristol. 


[62146.]—Lifting Orab.—The gain due to the 
handie would be 12 1-25 ; therefore, if 30lb. 


was to act on the handle with only this mechanical 
advantage, it would, neglecting friction, be capable 
of raising 1:25 + 80 = 3˙750lb. But as it raises 
2,2401b., the problem becomes a simple proportion. 
Calling æ the value of the gearing, the calculation 
becomes— 

g + 1'25: 1:25: : 2240 : 8°750 

4 + 1'25 x 15 a x 2240 

g = 1° x z 
æ + 1°25 3-760 
æ + 1:25 = 149330 
*. X 149330 — 1°25 = 148 ·080 


—VIR SAPIEN TI. 


62147. H.P. of Locos.— Forty miles an hour 
= 3620ft. per minute .. 3520 x 15 — 33000 
= 16 H. P. for every ton of weight. Extra power 
required for gradient of 1 in 100 2240 
＋ (100 x 15) x 1'6 = 2˙4.— T. C., Bristol. 


[62147.]— H. P. of Looomotives.— Student 

does not give weight of his . oH 
x x x 

actual h.p. exerted would be = TTT 
where S = speed in miles per hour, W = weight 
in tons of locomotive. To find influence of gra- 
dient, multiply 2,240 by sine of angle of inclina- 
tion, which will give resistance in 1b. per ton due 
to inclination, and this must be added to the re- 
sistance on the level for total resistance. In your 
example, 2,240 x mu = 224b., and 224 + 16 
= 37˙4 must be substituted in the above formula 
to find the horse-power exerted on a gradient of 


(62149.] — Platinum in Filings.— Remove 
brass by dissolving in sulphuric acid. Remove 
solder by boiling with hydrochloric acid; the resi- 
due left is platinum.—ELECTRIOIAN. 

[62149.]—Platinum in Filings.—Treat the 
filings with dilute nitric acid, boiling them if 
necessary in a glass or earthenware flask. This 
will dissolve the baser metals, but leave the 
platinum intact.—S. BOTTONE. 

[62151.]—Projectiles.— 

Let H = Maximum height of shot 
R = Theoretical range ; 
A = Angle of projection with horizon. 

Given H = Lof range 


substituting for H and R 


1 I tan. A 
no 4 


ee tan. A = 4$, 
n 


[62151.]—Mechanics.—Suppose the body peo 
jected in vacuo, in a direction making an angle a 
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with the horizontal plane; v its initial velocity; 
R its horizontal range; H its greatest height 
during its flight, and g the accumulated force of 
gravity. Then, we know from dynamics that— 


R= v? gin. 2 A and H = vy? 29 a 
Henee, since H = = we obtain from these for- 


muls— 


a = tan. 4 
n 


If, however, it be required to take into account 
the resistance of the atmosphere, the value of a 
will involve v, and the problem becomes one of 
great difficulty. For a low velocity the above 
result is nearly true.—J. R. C., Charing. 


[62161.]—Mechanics.—Let V be the velocity 
of projection and: the whole time of flight, and 
let a be the required angle of projection. Then 
time of flight to point of greatest elevation 


= 2 and if æ = greatest height reached we 


have— 
= P t 
z= V5 sin. a $g (2) 
ae V sin. gi? ; 
or 2 5 = (1) 


Differentiating this with respect to ¢, and equating 
to zero, we have— ; 


oan V sin. a bs gt = 0 

at 2 4 

2 V sin. a _ V?sin.2 a 
<3 > and from (1), z = og 


Hence, range on horizontal plane = V ¢ cos. a 
2 2 V? sin. æ cos. a 


g 
Nein Oe 


And from the question we have— 


whence ¿ = 


Vv? sin. 2a =n, V? sin, a sin.? a 

g 29 
or— 2 sin. a cos. a = ” 2 ha 
Or— 4 cos. a = u sin. a 
whence— tan. a = =_ 
or— a = tan! (=) 

n 

—4. E. GORE. 


62154. — Rhubarb.—“ Materia Medica” de- 
scribes malic acid and oxalic acid as abundant in 
sao goung stalks. Twenty per cent. of the latter 
acrid salt has been detected in the roots of some 
species. On the table lands of the North Hima- 
layas the plant flourishes in a wild state, affording 
a pleasant addition to the meagre fare of the 
traveller. A giant sort, grown now in England 
for its leaves, used in ackin produce, is absolutely 
poisonous as food, Vide Dr. Lindley’s “Theory 
and Practice of Horticulture” (pages 100—101) on 
the abstraction of light and heat in influencing 
the secretions of plants:—“ Example. Enanthe 
Crocata, poisonous in our Midlan counties, is 
innoxious in the lower temperature and cloudier 
sky of Edinburgh.” All plants grown in dark- 
ness part with their peculiar flavour. Thus I 
blanch chicory, endive, dandelion, &o., to re- 
move the bitter principle and obtain the mild, 
nutty sweetness in its place: Field mushrooms 
have more flavour than those grown in cellars. 
Asparagus beans, and peas, when forced, are all 
insipid and devoid of natural savour through being 
cheated of a summer's sun. Again, take the case 
of seakale growing on its native sands, or in the 
well-manured soil of a kitchen garden. It has the 
strong sulphurous sap of all the Brassicæ. Force 


the same specimens—they become ft 
and transformed.—Eos, : nope adouren; 


UNANSWERED QUERIES. 


The numbers and titles of quertes which remain unan- 
swered for fiwe weeks are inserted in this list, and {f stili 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of thetr fellow contributors, 


61509. Syrup for Cordials, p, 486. 
Universal Outter Frame, 486. 
Portable Engine.—To Mr. Bottone, 487, 


Hydraulic Bending, p. 574. 
Lantern Transparencies, 574, 
Compressed Oxygen, 574. 
Water Question, 674. 

Micro, Mounting, 574, 

Corn store, 574. 

G. E. R. Locos., 575, 

Organ Question, 575, 
Oyclometer, 575, 


QUERIES. 


(62157..—Petroleum for Steam Boilers.—Will 
Some experienced fellow-reader advise me on the com- 
parative value of petroleum as fuel against coal, and the 
best means of using it for raising steam? In the district 
to which I refer, coal costs 33s. per ton, and the petroleum 
(not purified) can be obtained at 9d. per gallon, or perhaps 
less. Any information will much oblige—OYGNET. 


162158. —-Amylio Alcohol. Some time last year I 
troubled you with an inquiry asking for the reagent and 
its means of application for discovering the presence of 
this “impurity in distilled spirits, and explaining that 
an instrument had been for some time in use in France 
that very satisfactorily did this. I now read in Dr. 
Bersch's Gahrungs Chemie” that the reagent is Aetz 
Kalilange (or KHO), and that the reaction is a brownish- 
red colour, that declares itself ‘more or less intensified as 
the proportion of amylic alcohol is greater or less) on 
boiling equal parts of the solution and spirit to be tested. 
I have tried to obtain a satisfactory result with this 
reagent as explained, but repeatedly failed, and would be 
very grateful if some chemical fellow-reader would aid me 
in its proper use and manipulation. I used a normal 
solution of 56 grammes to the litre of water.—CYGNET. 


{62159.)—Evaporating without Heat.—I have 
to deal with a liquid quite as viscous as treacle, which, on 
being evaporated to dryness, contains only 6 per cent. of 
residue, but on evaporating it darkens considerably. 
What I wish to know is if there is any practical method 
whereby liquids are brought to dryness without the 
application of heat, or any useful hints will much oblige 
—SOUTER. 


[62160.J—Coachbuilder’s Lift.—Shall be glad if 
some reader can tell me how to construct a simple and 
inexpensive lift for raising carriages to an upper floor for 
the purpose of repairing, painting, &c. ?—HEREWARD. 


(61161.J—Bent Girder.—How can I calculate the 
strength of a bent girder, such a one as would be necessary 
to carry a stone staircase across a void, as shown on 
sketch ? For instance, how does the bending affect the 


— 
; : 
= 2 
"Tom m TPT a ( ( ( ae >- 
A 2 


Uj, 
` * 


strength? Could an ordinary rolled iron joist be used? 
It would be desirable to keep an even section throughout 
for the sake of the appearance underneath. O O is eleva- 
tion of girder; A A is plan of girder. It would seem that 
the weak point would be at D. Is this s0 ?—MASON, 


[62162.)—Boiler.—To “T. C., BRISTOL.”—I have a 
boiler, vertical, 30in. by 8in., with four tubes, lin. diam., 
and 4 plate. Is this boiler large enough for a 1-horse 
engine, cylinder 4in. by 3in. I have one boiler 18in. by 
18in., no tubes, jin. plate, which would be the best? If 
the latter would be best, please state the safe working 
pressure of same and size of tube,—CLICK. 


[62163.)—Engine Governors.—Will some reader 
kindly furnish me with a reliable and easy formula for 
finding the strength of coil spring and weight of cast-iron 
balis for fast-speed governors? What should be the 
strength of coil spring and weight of balls for a governor 
making 300 revs. per min., length of arms being 34in. from 
point of suspension? Ordinary throttle-valve, 3H.P. 
nominal engine.—H. G. B. 


[62164.)—Dead Beat Galvanometer.—Can some 
reader kindly inform me of the relative proportions and 
arrangements of needle, coils, and magnet 95 necessary) 
requisite to make a dead beat galvanometer? I perfectly 
understand making an ordinary instrument, but have tried 
to make a dead beat one without success,—SHUNT, 


[62165.J— Time Keeping in a Factory.—Will 
some correspondent kindly state the nsual method of 
booking the time of the workmen ina large factory? I 
wish to know how the book is ruled so as to distinguish 
the men who lose half an hour, who lose a quarter (two 
hours and a half), and for full time and overtime, &. I 
wish to know how the time-book is usually arranged in 
large factories. MANUFACTURING ELECTRICIAN. 


(62166. K. Kasan eh Type of Oells.— Will Mr. 
Bottone, H. Austin,“ Rleotriclan,“ or other kind corre- 
spondent 1 state: (1) The correct quantity (by 
measure) of crushed carbon and manganese respectively, 
to be used in recharging porous cells containing carbon 
plate, so as to obtain the best results? (2) Dispensin 

with outer glass jar,and using carbon cylinder (insulate 

on the outside) with porous cel], containing zino rod or 
plate placed within the same; should the space between 


carbon cylinder and porous cell be filled with all 
manganese (in consideration of the large surface of 
carbon), or manganese and carbon? What is the rale for 
the quantity of depolarising material for respective size 
cells, also surface of zinc in above type of cell. CARBON 
AND MANGANESE, ? 


[62167.]—-Chamber Organ.—Having in view the 
construction of a chamber organ with two manuals and 
two octaves of pedals, I wish to know what is the space 
into which such an instrament could be put. What 
would be the amount per speakingjstop. I cannot afford 
more than 6ft. in width —PAN. 


[62168.]—Model Locomotive Engine.—Wil any 
kind reader of Ours” inform, me what size slide. valve 
cylinders I shall require, size of boller 84in. by 3in., driving 
wheel Sin. diam., total weight, without water, 7I b. What 
pressure steam required.—R. STROUD. 


{62169.] — Photographic Developer. — Haring 
tried Beach’s developer without much success, I now wish 
to try carbonate of soda, and shall be glad if any reader af 
“ Ours” will tell me of a reliable formula containing thia, 
I should prefer one that does not contain much sulphate 
of soda, as it acts with me as a restrainer.—F. E, J. 


(62170.]—Solar Eclipse.—Will F. B. A. S.“ be kind 
enough to give us details regarding the total eclipse of 
the sun due on the 19th August, telling us whereabouts 
in Europe the totality will be visible ?—J. L. O. 


162171. Turning Chilled Iron Rolls. Vould 
some correspondent help me out of my 1 
to get tools sufficiently hard for the turning of e 
cast-iron rolls, fire and water of itself being of no use with 
the best cast steel, 14 square? Rolls, 4in. long, 18in. dis, 
Have used chemicals, but can only harden, say, skin deep, 
Am also troubled with the steel flying when the tool is 


162172.J—Globular Lightning. —To SIdII. 
What is the most generally-accepted explanation of this 
phenomenon ? In books I have hitherto seen it is sald 
to be inexplicable. May it not be a brush discharge from 
a prominent point on a mass of perhaps almost invisible 
vapour, and that the moving of the “ball” is dueto 
repulsion from the main body of the mass to which il 
belongs, and that the final “explosion” takes place when 
the point gets within sparking distance of earth or 
oppositely charged cloud ? TAu. 


(62173.]—-Developing Dry Plates.—I am only a 
very raw beginner, but bave learnt the wet process, and 
am now ambitious to succeed at the dry. In developing, 
I find after about half a minute that the images gradually 
appear first in the high lights and then the shadows 
Now, what I want to know is this (after a little time th 
picture gradually assumes the appearance of a beautiful 
steel engraving on a white ground—in fact, like a fine 
picture on opal; soon after it begins to gradually darken 
all over, and will go so dark that nothing is seen), when 
am I to stop the development? At what colour? Whilst 
it is like a picture on opal, or later? I have tried both, 
with the result of a miserable thin negative, even after 
mercurial intensification. Will some of ours“ gives 
helping hand? I have learnt all I know from books; but 
they don’t go into minute details such as would suitarsw 
beginner. The formula used is the sulphate of soda and 
pyro. recommended by J. Werge (J. Hughes), page 32- 
A. STAOEY. 


(62174.)—Sparrows.—Oan any reader inform me 
what to do to get rid of sparrows ? I have a thatched house, 
pleasantly situated facing the south, and anyone who did 
not know what it was would think the roof was full of n 
holes; but the sparrows have got scores of holes in it 
where they build their nests. They make a hole anywhere 
they choose by pulling out the reeds, one moat at a time, 
and in this way have formed a little colony, and ins few 
years they destroy a new coat of thatch. Is there any: 
thing I could distribute over the roof that they wo 
dislike ? Ido not want to poison them, but should like 
to be able to keep them away.—G. W. l 


[62176.]—_Repairs.—My lease of house and premises 
having expired four years ago, I have occupied the same 
since as a yearly tenant, paying the same rent, but with 
no agreement. Am I liable, by law or equity, for 
or renewals in accordance with the terms of old lease? I 
might say that a new lease was agreed to two years 
but was prevented being carried out by one of the chareb- 
wardens, it being church property.—HAsTH. 


162178. Measurement of Surface. —Oan ay 
reader tell me of any known or possible or probable means 
by which the actual amount of surface contained by solid 
article can -be accurately or approximately measured! 
Take, for instance, two pieces of glass of the same cubic 
capacity and weight, but one piece with polished surfaces 
the other with one or more of its faces ground so that {tis 
no longer transparent. Oan the surface area of these two 
pieces of glass be compared with another by any physi 
or other means by the science of the present day? There 
are only two methods I can conceive of; one is by some 
method of determining their absorbtive or emissive powers 
for heat or light, the other the determination of 
occluded gases on their respective surface. But I dono 
see how to put the methods into practice, and no dou 
someone will be able to suggest some much simpler 
more practicable plan.—P. . 

specimens 


(62177.]—Etohing Ivory.—I have some 
of ivory that are beautifully etched, bitten in pretty deep, 
not merely surface marks. Will some reader who rat 
give information through our columns as to what is 
agent used P—OAMPOBSLLO, U.S.A. 


(62178.]—Fires in Ships at Sea.—Has carbonio 
acid gas ever been tried? it seems to me that in the 
of fire in the hold this gas would displace the air r 
extinguish the fire where it is found impossible to get It 
it, so as to use water, which also damages the 0 11 
might not be found practioable to use it on land, a 0 
think at sea it would answer better and quioker, an ur 
less damage than water. What is the opinion of yo 
practical English Mechanios ?—BACKWOODSMAN. 


(62179.]—Lathe Oentre.— The other day I turned a 
the shifting centre of my lathe true, aud after ha it 
it tempered, I put it into the running spindle to 15 ch olf 
still remained true, but I found it ran at least 1 ol 
the truth, Could any reader tell mo the cause 
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above result, or suggest how I should tempera centre in 
fature?—APP.TURNER. 


[63180.1—Telephone.—Two telephone circuits, from 
40 Band C to D. i 


A 


(B) 


752 


t wonld be a simple form of switch to be fixed at B for him 
N A switch, so that A could speak with O, or vice vers? 
„ COUNTRY. . 


c (6318L]}—Lunar Olefts, &c.—To “F.RAS.”—Is 
na there any known observation of the effect of the impact 
| of meteoric bodies on the surface of the moon? Doubtless 
1 the effect of such bodies as those which have fallen on our 
earth would be terrific on the lunar surface, unprotected, 
tag it is, by a dense atmosphere. Are any of the very 
i. numerous clefts, &o., authoritatively accounted for in 
n this way? And would not this lunar bombardment ex- 
4 many of the slight changes of. configuration 
| observed ? I have not, in any work I have read, seen any 
“i account taken of this matter.—TAU. 


. (€2182.]—Electrio Olock for Factory. — Will 
“ome able correspondent kindly describe a method, 
< whereby a clook may be made to make and break an 
21 electrical circuit to ring a gong in a factory? It. is a 
t description of the clock mechanism for making and 
l breaking the circuit I wish to know—not the electrical 
. part of the idea. I wish the gong to sound at five 
de minutes to six in the morning, for one minute, then at 
i six for a quarter of a minute; then at half-past eight for 
ds Aquaria of a minute (for breakfast time); then at five 

utes to nine for a quarter of a minute; then at nine 
jq for the same length of time, then at one, then at five 
* minutes to two, then at two, then at five o'clock. I wish 
I ho clock to do this antomatically, and shall be very 
83 . how it can be done.—MANUFAOCTURING 
26 SLECTRIOLAN. 


r (69183.)—Wood Pendulum,—Some time ago it was 


tak in your columns, whether any of your readers had 
LÈ tried wood saturated with paraffin wax as a material for 
tai painiar, but there was no response. I have since 
se mada one, and although I should like to have better 
*. means than I have for testing, there is reason to believe 
ma the experiment a decided success. The fear was lest the 
ne balay fle of the wood might be so altered by the pores 
fof filled with solid paraffin, as to make it impossible to 
an Compensate with a simple lead or zinc bob in the usual 
<3 Way. This does not appear to be so, and if I am right, I 
¿dL Venture to suggest that, comparing cheapness with 
«i efficiency, such pendulums would be very useful, and, 
indeed, there is no reason on the surface why they should 
* not co with steel and zinc compensation. It is clear 
an the wood must be rendered unchangeable, and absolutely 
, impervious to damp, conditions which cannot be obtained 
72 from any varnish 1 am acquainted with. I have given 
12 these details in the hope zome others of your readers may 
ae have made the like experiment, and will give the result,— 
a A. W., Bridlington Quay. 
x: , (63184.)—Steam.—The travel of a slide-valve is 43in., 
yw the outaide lap, Iin.; the inside lap, jin., and the angle of 
yar Advance of the eccentric, 30°, neglecting the obliquity of 
yw the eccentric rod or bar. Will anyone give me a rule how 
tofind the positions of the crank at admission, cut-off, 
release, and compression of horizontal engine with loco- 
wit motive slide-valve and single eccentric; cuts steam off at 
yee ‘stroke, I want to cut off steam at three quarters of 
ur thestroke. Would you tell me what alterations to make 
55 in the working parts to effect this 7—NovIOx. 


0⁴ 

2 Fuss h-Steam. In an engine the back pressure is 

jw Ab. per square inch on the piston, and actual pressure of 

_ Steam in steam-chest is 301b. per square inch; clearance 
een the piston and inside of the cylinder cover is din. 

1 How far must the piston be from the end of the stroke at 


*. $ of compression in order to compress the vapour 
sf d the cylinder to the pressure of the steam in the steam 
1 & compound tandem engine the steam cut off 


j 
T 0 third the stroke in high-pressure cylinder, the dia. 
Hi9 i Which is 20in. The areas of the two cylindera are as 
to3. Ifthe initial pressure of the steam is 85lb, per 
8 inch above the atmosphere —viz., 151b., what would 
the pressure of steam on large oylinder after leaving 
oe and would any of it act as baok pressure? If 
< m bow much per square inch? What would be average 


in small cylinder ?—NOVIOR. 


ss"  [69186.]—Si | 
1 . phon.—I have a rain-water olstern, from 
A Which I wish to convey water to a small fountain 20ft. 
3 mame; but the cistern is not high enough to give a 
spray, as it is only 7ft. from the ground. To get a 
ter pressure, I have carried a pipe from cistern up 7ft., 
anto E A. Siphon, and then down to the fountain, havin 
14. lud ap 16in. below bottom of cistern, making it the 
— ee of the siphon. On the highest point of the 
eee the cowo pipe to fountain I have a plug. I 
e in atop-ta charge the down pipe to tap with 
egal I plog tight and open stop tap, but I find it will 
Ca E What I want to know is whether I am working 
yee week wise principle of siphoning or not, as I want it to 


9% tak to rs fin. I may mention that the pipe from 
id siphon in., and the down pipe jin. Would 
s that make any difference ?—PIPE TONGS. 


¢3187.)—S 

y ilca in Fluor Spar.—I ahall be great! 
A aie 9 if someone would give a method of cotimating 
M ca ina sample of impure fluor spar.—FER. 


d Aluminium 


lain n - 
tinina = 12. B. N N the aluminium in alu 


— — 


wife, himself being one of two trustees. Can the settle- 
ment be annulled at the request of the wife ?—H. 


Both cironits are led in at B. What 
reader kindly inform me the best means of construction 
and fitting ribbon-paper roll, probably 12yds. in length, 
with reciprocating movement through àin. space each 
time ? Have you any means of taking up again, mechanic- 
ally, after passing over writing pad 7—MODEL-FITTER. 


am I to proceed? What are the important points to be 
attended to, so that I may have them cut well. 


perience I have not seen them over zin. Why are they 


E ſthe prize, and, acco 


Steel.— Will any reader 
for their social welfare. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


{62189.]—Settlement.—A man settles property on 


[62190.] — Register Paper Roll.— Would some 


(62191.}—Dies for Screw-Threading.—I wish to 
make dies for screw-threading, from jin. up to lin. ; how 


I mean 
to make solid dies for all sizes, for which solid ones will 
do, as I think a screw can be threaded in shorter time by 
solid dies than by adjustable ones. What is the: greatest 
size for which solid dies. are made? In my limited ex- 


not made for larger sizes ? I bave services of blacksmith 
and use of screw-cutting lathe at command.— VERDANT. 


[62192.}—'Telescope.—Will any kind reader tell me 
what is the magnifying power of the best made binocular 
marine glasses ? I mean those constructed with 12 or 
18 glasses. Are they equal in power toa lin. telescope, 
magnifying sixteen times ?—TOURIST. 


[62193.]—Parabolic Reflectors.—Will some corre- 
spondent of Ours” give particulars of the manufacture 
of parabolic reflectors used for search lights ?—Z. 


[62194.)—Lunar Sketching.—At the last meeting 
of the Liverpool Astronomical Sotiety some particulars 
were given of an improved method of making lunar 
sketches; but there is no account of it in the Journal. 
Very likely other correspondents, besides myself, would 
like fuller details than appeared in the ENGLISH 
MECHANIC report.— ARTHUR MEE, Llanelly. 


{62195.]— Colliers’ Grease.—Can any of your readers 
give me a receipt for the manufacture of a good and cheap 
grease for colliery pur poses ?—ROBERT MURRAT. 


[62196.)—Post Office Batteries.—Could anyonegive 
a drawing or description of the form of Dainell or other 
batteries at present used in the English Post Office ? What 
batteries do the French and German offices use? 
LONDINIENSIS. 


[62197.]—Nitrate of Silver Stains.—Is there 
any way of getting these off the.hands, except absolutely 
scraping them off, skin and all? Also how can one get the 
stains out of one’s clothes? I find AgNO, leaves red 
stains ; but ammonia only turns them to a brownish 
yellow.—LONDINIENSIS. 


(62198.]~Light.—I heard ‘a lecturer the other day 
say :— It is not merely by prisms, but by plates of glass, 
that we can disperse light.” and went on to say that by 
looking through a sheet of glass at white paper one edge 
of the latter looks red, the other violet. This seems just 
the reverse from what Ganot says. Will some ,reader 
kindly explain ?—ELEM, 


[62199.|—Separation of Oream from Milk.— 
In the Inventions Exhibition there was a method of ex- 
tracting cream from milk by machinery. I would be glad 
to know the plan of operations. Also whence a small 
plant can be obtained, and the probable cost of same, with 
data, showing advantages over the well-known methods 
of scalding and skimming.—GRASS. 


[62200.] —Vertical Boiler.—I wish to.make a vertical 
boiler for model horizontal engine, cylinder, 2in. bore, 
4in. stroke. Will someone kindly inform me the dimensions, 
thickness of charcoal. plate, size of.rivet, pressure re- 
quired ; iftubes are necessary, how many, what kind and 
size; diameter of safety-valve 7—A. E. ; 


The Stafford-Eaves Dynamo.—Messrs, Staf- 
ford and Haves, of Coventry, have sent us a 
r and particulars of a new dynamo they 

ave recently constructed with an improved form 
of field-magnet, providing a direot circuit of low 
resistance for the magnetic lines of force. The 
armature is of the improved Gramme type, and the 
field-magnets are forged from the best wrought 
iron, the whole machine being so arranged that it 
can be run continuously with its nominal load, 
while eddy currents are reduced to a minimum. 
The following are details of a machine recently 
built for plating purposes:—Weight of machine, 
4cwt. 2qr.; size of armature, 8$in. by 5in.; depth 
of core, 1fin.; material of core, charcoal iron rings 
stamped from No. 20 gauge; current in shunt coil 
12 amperes; current in external cironit, 188 
amperes ; E. M. F. at terminals, 6 volts; resistance 
of machine after five hours’ run, armature, 
007 ohm, field-magnets, 5 ohm; speed of machine, 
640 revolutions per minute; number of circuits 
between brushes, four. 


Industrial Partnerships.—A competition for 
essays on the principle of admitting workmen to a 
direct participation in the profits of an industrial 
enterprise, started by the Strasburg University, 
has recently taken place. Dr. Frommers gained 
ing to the Eisen Zeitung, his 
arguments deal with the fact that the arrangement 
in question has never been other than a novel form 
of paying wages, in which, as a rule, only the. 
better classes of workmen have participated. 
Attention is called to the circumstance that this 
plan has only been successfully tried where the re- 
sults of a commercial undertaking are more or less 
directly dependent upon the workpeople, while it 
has not been found to answer where skilful 
management and a favourable situation of the 


| market are the principal conditions of success. 


Moreover, the arrangement has never served to keep. 
workmen away from social movements organise 


Yi 
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ANSWERS TO CORRESPONDENTS. 


— — 


% All communications should be addressed to the EDITOR 
of the ENGLISH MEOHANI(O, 332, Strand, . 0. 


HINTS TO CORRESPONDENTS. 
1. Write on one side of the paper only, and put drawings 
for illustrations on separate Dieses: of paper. 12 Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 8. No charge is made for inserting letters, queries. 
or replies, 4. Letters or queries asking for addresses o 


‘manufacturers or correspondents, or where tools or other 


articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements, 5. No 


‘question asking for educational or scientific information 


is answered through the post. 6. Letters sent to ocorre- 
spondents, under cover to the Editor, are not forwarded, 
and | the names of correspondents are not given to in- 
quirers. | 


% Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &0., of letters to hand up 
o Turmas evening, April 5, and unacknowledge 
SWhere 


J. T. GENT AND CO.—G. Birch and Co. -W. Watson and 
Co.—H. Thorpe.—G. Pottier.—J. Rawlinson.—J. Gillott 
and Sons.—G. Bruton.—G. B. 8.—Quarryman.—Fred. 
Oarre.—BSc., Plymouth.—A. F. Shakespeare.—Eos.— 
H. H. D. B.— J. H. Dusty Miller. 


J. C. (The reason your questions were not inserted is. pri- 
marily that they were of no interest to any one but 
yourself, and secondarily because it is aimply impossible 
to insert even a moiety of the queries which reach us 
every week. Tou can soften the varnish by soaking 
with caustic potash, or you can burn it off with a 
painter’s blowpipe lamp; but if you are wise you will 
do as we told you, and rub it off with glass-paper. You © 
say you have tried that without effect. Try again, and 
add a little more elbow grease.)—BUNTING. (Varnish 
paint. Mix the ground colours with best copal varnish. 
Pigments of all shades are to be obtained ground in oi. 
To make ordinary paint, you mix with boiled oil and 
turps; for your purpose thin with copal varnish.)—IN- 
VENTOR. (Of what interest to our readers is such a 

query? Send a description to the Seoretary of the Ad- 
miralty, Whitehall, or get your M.P. to introduce it 
to their notice.) — W. H. R. BEDLINGTON. (Thin your 
oak varnish with turpentine.)—YOUNG- HOPEFUL. (You 
must give some idea of what is the matter with yqur 
clook before an ‘answer can be of use.) - W. NAROM. 
(For information about die-cutting and engraving, see 
Pp. 209, 280, 255, 273, 296, 321, 338, 858, 409, Vol. XXXVI., 
and consult the indices generally. 3. You can purchase 
all requisite materials. 3. They are struck in the 

usual presses with dies. VERY POOR AMATEUR. 
(You will find an illustration of a simple ammeter 
in No. 991, and of a voltmeter in No. 1042 You 
should, however, look through the back volumes for 
much informatien on such subjects. 2. See indices for 
the air-pump. Must the tank be that shape, when a 
cylinder would be so much more conyenfent: and pro- 
curable 7) — W. EARL. (You can use ibt of course; but 
it.is rather small for firing shells. It isnot clear what 
m want to make; but perhaps you will find sufficient 
nformation in back volumes, or in Kentish’s ** Pyro- 
technist’s Treasury,” London, Ohatto and Windus.)— 
OHANDOS. (From any bookseller. See the catalogues 
issued by publishers.)—T. SLATER., (The only way to 
become an electrical engineer is to obtain work in the 
shops, either as an apprentice or articled pupil, while 
continuing your studies in connection with the science 
classes.}—-AMATEUR. (Such water is certainly not fit 
to drink until filtered, boiled, and filtered again. No 
necessity to take it- to an oT” as his verdict is a 
foregone conclusion. If there no other souros of 
supply than a well, sink one of the Abyssinian tube wells; 
but collect all the rain-water you can.) — G. W. (If it 
is to be washable, why not paint at once? At any rate, 
mix plenty of size with the distemper colour, and then 
give two coats of oak or copal varnish.)—VEOTIS. (For 
air-gun, see No. 1094, and p. 43, last volume. There are 
illustrations also on pp. 499, 596, Vol. XL)—AB INITIO. 
(Yes, from any respectable firm; but you should have 
& proper agreement in order to avoid any dispute. 
Those who work out and embody an idea would 
naturally consider themselves joint inventors, and 
possibly, if youridea isfeasible, you would find firms ready 
to work it out on those conditions.)}—CONFIDENOE. 
(If the Invention is already so far complete that it can 
be described in a provisional specification, you should 
at once obtain such security as is afforded by the Patent 
Office. The application costs only a shilling or so more 
than the sovereign for the stamp, and you have then 
ten months in which to try the machine, &c., and pre- 
pare the complete specification. See the previous 
answer.)—CONSTANT READER. (We really do not 
know that there is any special term. Would not chain 
wheel do? See Hints No. 5.)—TIRO TIrRONUM. (We 
do not think there are any; but try the Finsbury Tech- 
nical College, as some branches would be taught in 
mechanical engineering.)—F. H. (“The Smithy and 
Forge,” Orosby Lockwood and Oo., Stationers’ Hall- 
court, E.O., price 28. 6d.) — SCHOOLMASTER. (You 
should state what sort of cement it is. If, as we sus- 
pect, Portland, you will find great difficulty in removing 
it, and will probably break the vessel. If that leads to 
its disuse as a filter, it will be a benefit. Never use any 
filter that you cannot clean out and abrate the filtering 
medium. The late Prof. Guthrie's “Penny Water 
Cleaner,” whioh he described in No. 965, is as good as 
anything for filtering water. Take a large flower-pot, 
and enlarge the hole at the bottom. Break up some 
well-burnt stock bricks into pieces, and place one of 
the larger pieces so that a corner projects through 
the hole; then reduce the other portions to, aay, 
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the size of marbles or Spanish nuts, and nearly fill the 
pot with them. Soak all over night in water. boiling 
water if you like, and then set aside to drain. Now 
arrange the pot so that the water you want to clean 
drops into the middle of the chips of brick, and can 
trickle from the piece which projects at the bottom. 
After a few hours working, the water will be whole- 
some, filtered and well aérated. It is advisable to make 
two, so that one can be allowed to dry while the other 
is at work. 2. The apparatus named is a little wheel 
with sharp points, which makes holes in the stencil.)— 
STUDENT. (The query was answered on p. 88; but if 
you want anything more, read Kennedy’s “ Mecha- 
nics of Machinery,” Macmillan; Rankine’s “Applied 
Mechanics,” Griffin; Reauleaux's “Kinematics of Ma- 
chinery,” Macmillan; and Willis’s “Principles of 
Mechanism,” Longmans.)—P. 0. P. (Sulphur is said to 
be effective; but it is not easy to fill the chimney with 
the fumes. Anything that will stop up the flue or pre- 
vent the acceas of air will put out the fire, especially if 
a little sulphur is sprinkled on the live coals. In your 
case, the chimney had no doubt become cored, and none 
of the brooms ‘generally employed would have removed 
the caked soot. Scraping is necessary.)—JUNIOR. (The 
cost of the materials will obviously depend on the 
quantity, and to a certain extent on the locality. The 
work is of very special character, and success depends 
much on the skill with which the oven is constructed. 
You will find sketches in No. 890, and other back 
numbers.)—DUSTY MILLER. (The book you refer to 
deals with the constructive details, Perhaps Mr. Rey- 
nolds's “ Stationary Engine Driving,” Lockwood and 
Co., 48. 6d., will suit you.)\—CONSTANT READER. (Try 
making them warm—as hot as boiling water. If you 
add copper you will make a brass.)—E. POWELL. (No. 
594 long out of print.)—O. H. T. RATTLESNAKE. (We 
do not see how anyone can explain the differences in 
your quarterly gas consumption without examining the 
fittings and taking observations of the working of the 
engine. Assuming the governor of the gas engine to 
be in proper order, the consumption of gas will vary 
with the amount of work done by the engine, and it is 
quite possible for such differences as you give to occur 
with a gas-engine of twohorse-power. Test the engine 
by the brake method, and compare with the readings of 
the meter, having the latter tested) — GARNGAD. 
(Venice turpentine is the resinous exudation from the 
Abies Larix, or larch tree; but is rarely met with in 
commerce. The article sold as Venice, Venus, or Vene- 
tian turpentine is made by dissolving rosin in ordinary 
turps.)—CASH. (We donot know whether it is a patent 
or not; but imagine that it is..—A FRESH STARTER. 
(You cannot make the lamps themselves without the 
aid of rather expensive plant, and as to batteries, you 
will find ample information in many back numbers. See 
the index recently issued.)—JOuN T. DEWAR, Antwerp. 
(If you use soft solder (tin and lead), chloride of zinc or 
rosin will answer as the flux, the chloride being made 
by putting scraps of zinc into hydrochloric acid until 
it will dissolve no more. If hard solder, cut up brass 
pins into little bits, and use borax as the flux. The 
latter requires a much higher heat than the soft solder.) 
—J.M.H. (Depends entirely on the focus of the lens 
or combination, and no one can say whether the exist- 
ing bellows camera will do without examination. Direc- 
tions for making bellows camera have been often given. 
See No. 894, for Tonante) OROT ors (See Nos. 997, 
998, and the indices generally.) HEN RT J. LYON. (See 
Hints to Correspondents, No. 5. Tou will find all the 
information required in back volumes—most likely in 
the last.)—VIOTOR NIELSEN. (If it is worth your 
while, or that of thé makers, to send cliches of the 
blocks of the eyepieces, we will insert the letter. It is 
not worth our while to engrave them.)—J. OHARLES 
KINO. (No; if the information is not forthcoming in 
Replies, the querist must go without it.)—ANXIOUS 
ENQUIRER. bese hes oblige you to pay.)—F. GASS. 
(MSS, returned. eshrink with terror from a discus- 
sion on the featuresand measures of the Great Pyramid. 
We remember——but no matter. All these profitless 


discussions begin in the same way. Some modest and |. 


apparently inofensive query or letter brings out some 
able, but slightly erratic correspondent with a new 
theory about the Deluge, and then a stray allusion or 
two is eagerly seized on by fervid champions of all kinds 
of theories about all conceivable subjects. All readers 
will oblige us this week by not answering any state- 
ments about the catastrophe of fifty centuriss ago.) 


New Truss.—An Important Invention.—Harness 
Xylonite Truss is the most perfect appliance ever invented. It 
ives complete comfort and support without irritation. It has a 
eautifully smooth, flesh-coloured, washable surface, and each truss 
is guaranteed to last a lifetime—Address: MEDICAL BATTERY 
COMPANY (Limited), 52, OXFORD STREET, LONDON, W. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANOE 


6s. 64. for Six Months and lls. for Twelve Months, Post Free to 
any part of the United Kingdom. For the United States, 13s., or 
8 dol. 250. goa ; to France or Belgium, 18s., or 16f. 500. ; to India 
vis Brindisi), 162. 84; to New Zealand, the Cape, the West 

dies, Canada, Nova tia, Natal, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office Order. Back 
numbers cannot de sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
Ad. each to cover extra postage. 

Messrs. JAMES W. QUEEN and CO., of 924, Chestnut-street, Phi: 
delphla, are authorised to receive subscriptions for the ‘United 
States for the ENGLISH MECHANIO, at the rate of 3 dols. 
750. gore or Thirteen Shillings per annum, post free. The copies 
will be forwarded direct by mail from the 5 office in 
London. All enbsoripiona will commence with the number firat 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be pald for at the rate of 
Ad. ench copy, to cover extra postage. 


Vols. IV., VIL, XXVL, XXVIIL, XXX, XXXIL, XXXIII. 
XXXIV., XXXV., VL, XXXVI., XXXVIIL, XXXIX., 
XL, Xu, XLIL, and XLII., bound in cloth, 7s. each. Post free, 

1. 


All the other bound volumes are out of print. Subscribers would 
do well te order volumes as soon as possible after the conolusion of 
each half-yearly volume in February and August, as on a limited 
number are bound up, and these soon run out of print. Most of our 
back numbers can be had singly, price 2d. each, through any book- 
seller or newsagent, or 24d. each poet free from the office (except 
index numbers, which are 3d. each or post free, Id.). 

Indexes for Vols. L, VI., VIL, VIIL, and 1X., 2d. each, Post free 
zd. each. Indexes to Vol. XL.,and to subsequent vols, 34. each, or 
post free, 34d. Cases for binding, 18. 6d. each. 


ALL Oommunications for this department must 
addressed to J. PIBROE, Langley House, Dorking. 


PROBLEM MXXXVIII.—BY J. P. TAYLOR. 


Ren: 


— 


BE 


White to play and mate in three moves. 


for Lathe, Engine, Boiler, or Merc or cash, Stam 
Westbourne Park-crescent, W. A : 


5 


SOLUTION TO 1,0 
Bl 

2. CK 7 (ch). 

3. Q or Kt mates. 

2. B takes Kt, &c. 


2. B-B sq. (ch), &c. 
This problem can also be done 1. Kt-Q 7, &o. 


(a) 1. Kt takes P (b). 
(6) 1. Kt-Kt 5. 


NOTICES TO CORRESPONDENTS. 


CORRECT solutions to 1,035 by J. J. Spence, Link, T. H. 
Billington, H. Hosey-Davis, Avon, Hensing, Country Boy; 
to 1,036 by A Beginner (second solution), J. Mackenzie 
(ditto), A. Dean (ditto), E. O. M. (Ipswich) (ditto), F. 
V. S. Pochin (ditto), T. H. Billington 
d W. Hewson-Kilbee (the author's), H. 
Hosey-Da vis (both), Black Pawan (ditto). 


W. HEWSON-KILBEB.—In 1,035, 2. R tukes QP is no 
better than the other, as K escapes at Q Kt 3. 


BLACK PAWN.— The three-er we ha 


Krasser (ditto), 
(ditto), Major an 


new, cost £12. Exchange for any useful arti 
prefer microscopic 4 objective, or cabinet, or books.—J. 8., 
Aberdeen. 


ve examined shall be 


NOTICH TO SUBSCRIBERS. 


rate of Gd. for the first 16 words, and 6d, for er 


it is Reaired to continue the Subscription. succeeding 8 words, | 
| 


—Sores, wounds, ulcera- 


ys Ointment. 
fe the skin, are capable of speed 


tions, and other diseases affecting 
amendment by this cooling and healing Ointment, whlch has calle 
forth the loudest praise from persons who had suffered for years 
bscesses, and chronio ulcers, after every hope of cure 
had long passed away. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for th 
24 words, and 3d. for every succeeding 8 words. 


Good Value Offered (cash or instrumen 
kinds of sound or repairable Scientific Ap 
Ti Depot, Chenies-street, near British 


Slides, many different, Pleurosigmas, &c. Exchange 
others. Also exchange two samples infusorial earth for any slide. 
125, Coltman-street, Hull. 


To Noblemen and Gentlemen. - Magnificent Steam- 
SHIP to scale, complete, beautifully cased, suit hall, cost £120. Ex- 
change. Photograph.—SEEL, Clarence-street, Bolton. 


Niblett’s Sorew-Ohasing Apparatus wanted. Will give 
Stocks, Dies, and Taps for outting f, 1, 5, and 1.—B. ANTILL, Pens- 


Bench Lathe, 3in. centres, 30in. bed, planed driver, 
rong eccentric hand-rest, and 3 tees, new. Exchange Bloycle or 


icycle Fittings, or offer.— H. W., 


Wimshurst's 8 15in. diso Compound Influence 
MACHINE, new, in dust-proof glass caso, 
for Humber Cripper Trioyole or other good make, or offers. 
oculars stamp.—17, Newland-stroet, Kettering. 


Wanted, one to three-horse Launch Machinery and 
Safety-valve, and Steam Dome. 
ARRISON, Boat-builder, Devoran, 


Abbey-street, Bermondsey 


highly fluished. Exchange 


Fittings, Lathe, Ratchet Brace 
HARDWARE offered.—. 


Slide-Valve Cylinder, lin. bore, ljin. stroke, 
good working order, 6s. Bed-plate and sundry fittings. Exchange 
offers.—54, Dleppe-street, West Kensington, S.W. 


“Sypon’s Dictionary of Enginee 
volumes, perfect and com 
change for Bloyole or Trioy 


ring,” eight 
lete, from A to Z. hat offers in ex- 


o ?—J. PLOWBIGHT, 27, Railway-road, 


Wanted half-plate Camera and Lens ; exchange Auto- 
feces of Music; also Patent Stop Watoh— 
HENRY, 25, Lower Cross-street, Newport, Mon. 


“Oassell’s Popular Educator,” and “Great 
Industries,” complete in parts. Exchange medals, or offers.—J. 
COLLIER, Plymonth-place, Leamington. 


. Wood-turner’s Lathe, also large cylinder Electric 
; wanted, Bench Lathe, or offers.—SMITH, ö, 
Beulah Villa, Clive Vale, Hastings. 


PHONE, with 20 


ao aated, good Microscope. 1 Induction 
attery. Photo. Lenses; part cash.—W. FREEMAS, 
street, Throston, Hartlepool. oh Toe 


Good open dial Aneroid Barometer, cost 30a, in ` 
il some Garden Tools, or offers.—J. G. EDMISTOY, 6 
Garrioc -road, Glasgow. , 


Good Field Glass, 12 lenses, coat 60s. What offers? | 
OW. 


J. d. EDMISTON, 65, Garriochmill-road, Glasg 


Tricycle, Coventry, 52in. wheel, adjustable pedals, | 
ollen 


double steering, good condition, newly painted; excha 
FORD, 75, St. Paul’s-road, Camden, N.W. , ae 


Portable Forge and Anvil, in good condition, 31, 


or exchange Half-Horse Power Boiler, or an ng useful—BUR 
KITT, 4, Great Suffolk-street, Borough. ything 


„English Mechanic,” from 1875 to date; “ Lathe 


Work,” and Woodturner’s Handybook,” by Hasluck ;“ Turning fr 
Amateurs, “ Mechanica and Mechanism.” Burn; Sin. Back pantry l 
Lathe Crank, and Glazier's Diamond. Wanted, Iron Lathe-Bed | 
Standards; offers requested.—R. WALKER, JUNB., 
West, Utoxeter. 


Pair of Pads, Bat (Duke and Son), Lawn Tennis 


Foguet; and 6 Balls, What offers ?—0O. J. E., 24, Upper Wobun- 
Place. 


Quantity of Swan Lamps and Electrical Apparatus 
for lit 


Wanted Max Muller’s “ Lectures on Language.” 


Exchange.—G. HUDSON, 323, St. James-road, Old Kent-road. 


Wanted good Model Steamer, without engines a 


boilers. Will give a new Musical Box, cost £12 12s, this year-, 
Bedford-atreet, Liverpool. 


Diamond Drills for china, glass, dental, sclentife 


purposes, &o. Offers. — C. BLANCHARD, 29, Earl-atreet, Lime 
grove, London. 


Dynamo, 100 c.-p., Electric Bell, and Medical Ool, 


allin first-class order. Exc e for lathe, motor, or tral 
uate OPO SMITH, 19,De Grey-street, Otley-road, 
or . 


15 stop Reed Organ, solo stops, couplers, sub bas, 


full organ, and swell pedals. What offers? — NORMAN, Ji. 
Villas, The Avenue, Forest Gate. à om 


Anvil, small, wanted F many useful things to ofa 


iniexchange.—J. W., 179, Maida 


School Desks (four), 9ft. long, with forms ml 


lockers, scarcely used, for carpet, or offers.—E. ROBINBOY, 9, 
Vaughan-road , Loughborough Junction. 


“Thomson’s History of Ohemistry.”2 volt i | 


one—scarce; half-morocoo. Exchange for W 
offers ?—MORBIS, II, Old North street, W.C. 


New pattern loop frame“ Premier Tricycle, cradle 
Ling of Road lamp, alaram, 5 condition, 


B 
What offers -., 11, Old North-atreet, 


Lantern, Szin. condensers, rack front lenses, Newton’ 


Ain. lamp, nearly equal to new, and wood case; for mechaniala 
other slides.—WABE, Shirebrook, Mansfield. 


le, 52in., balls in front, cones behind, as goods i 
Boye, (ale; balis la Los, cones tle asgan 


Coffee Roaster, used about twice; good Bottle Jack, | 


Offers requested.— A. T. INSKIP, Shefford, Beds. 


—— ſ— 


THR SIXPENNY SALE COLUMN. | 


Advertisements are inserted in this column at the | 
ay | 


Patent Heat Conductors. for cooking, save oit 


third time and firing, and one pound of meat in every tan pon 
cooked, retaining all nourishment. 


Roasters and Bakers, 28. 6d. ; Boilers, 33. SS | 


ironmongers. Pamphlet free. — TALLAOK, 28, Hatton 
London. 


{ 
l 
i 
i 
l 
( 


Wimshurst Influence Machine —Sole mat 


tacturer of new and improved pattern. lain. from -I 
MENDHAM, and Co., Bristol 


eposition of Smoke.—Complete Apparatus wo 
3 this never falling experiment with atatio electricity, l dl 


and 108. 6d. - As above. 


Standard Ohm, in boxwood cylinder, guaranteed 


correct to ten thousandth of ohm, 188. 6d., with copper poles, 1 


As above. 
Galvanometer Cards for tangent and ordinary 


combined, vertical, astatic, reflecting, and unmoun 
cards.—As above. 


Variable Resistance Incandescent Lamp 
STAND, invaluable for battery power, vide ENGLISH MBOHAS™ 
Oct. 16, 1885, price 3a. 6d.—As above. 


Morse Sounder, for learners, practical inet 
with battery and ‘instructions, with exercises, 216. —KINd, 
HAM, and CO., Bristol. 


Write for King, Mendham, and Co- s large ner 
and reduced Price List, post free, 4 stamps. 


Wood Planing.—Hand-power 120, steam hof 
8 er minute. On Maa TORRA freo.—G. HATELAXD, Ptt, 
omw 
Carbon Plates, best quality, cut and moulded, Pain 
and capped ; quality 5 to dure 0. Q. BLACKWELL 


Pebble Carbon.—Graphite for Leolanche cell, 
splendid conductor ; price very low.—GEO. G. BLACK. 


Manganese Oxide specially prepared for Lochum 
. high strength oad arity, greater | EAP, 10 1 
action; been in use ears w mmenze ga ; 
281b. packets. Prices an application.—GEO. G. BLACKWELL &. 
Chapel-atreet, Liverpool. t 

A Bargain—A Good 2gin. Achromatic Onjecy 
GLASS (double lenses), for sale, very cheap, £%.—MARBS 
Bloomsbury-atroot, Bed ford-square. 


th liak 
Launch Engine, double oylinder, 2 H.P., wi 
motion ; also . ditto. 1 H. F. pargains.—-B- A.LBh 
76, High Holborn. + ble 
Planed Iron Lathe Beds.—2tt. long, 5s. 6d. 5 Le. 

10s. d. ; 3ft., 158, ; Sft Gin., 178. ; Akt., 198. ; Aft. ln., J. 
— 


Planed Castings of Slide Rests.— iia, 
20s. 5 Sin, centro, 13s. 6d. ; Shin, centre, 16s. ; Sin. centres 
E e 


highest 
Castings Engines, every desori tion, 
frend Seo 9 page III. -R. A. LB 2, 76. Mig Holbor> 


Bre 0. 
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PETROLEUM AND ITS USES.” 


TS view of the threatened “ deluge” of 

petroleum, and the many attempts 
which are now being made to utilise it as 
fuel in lieu of coal for steam boilers, especi- 
ally in the mercantile marine, the “ practical 
treatise on petroleum,” by the late Mr. 
Crew, will be referred to as a standard work 
containing the fullest information that can 
be found within the covers of a book, for it 
treats of the origin, geology, geographical 
distribution, history, chemistry, mining, 
technology, uses, and transportation of 
petroleum, with an appendix on the oil 
regions and the geology of natural gas in 
Pennsylvania and New York by C. A. Ash- 
burner. Mr. B. J. Crew, who died towards 
the end of 1885, had been connected with the 
business of refining petroleum from almost 
the earliest day in the history of the 
American product, and was consequently in 
@ position to obtain information on points of 
detail which might be outside his personal 
knowledge of the subject. The origin of 
petroleum is an unsolved problem; but 
geologists as a rule consider it to be the 
product of a slow destructive distillation of 
organic remains, and agree amongst them- 
selves to differ as to whether the strata in 
which the oil is now found are the parent 
rocks, or merely reservoirs in which the 
distilled product has found a permanent 
lodgment. Petroleum in one form or another 
has been known and utilised for thousands 
of years—Noah gave the ark two coats of 
pitch, within and without, and pitch is a 
residue or product of petroleum which we 
now know abounds in almost incredible 
quantities not many miles from Mount 
Ararat—simply because it exists in nearly 
every part of the earth, and was found useful 
as fuel and for lighting purposes. The first 
trustworthy scientific record of the discovery 
of petroleum in the United States was 
written by Prof. Benjamin Silliman, sen., 
for the American Journal of Science, 1833, in 
which he describes the oil-spring situated in 
the western part of the county of Allegany, 
New York State, and mentions that the film 
which covered the water had nowhere the 
irridescence which he recollected observing at 
St.,Catherine’s well, a petroleum fountain near 


Edinburgh. Prof. Silliman further said he 


could not learn that any considerable part of 
the large quantity of the petroleum used in the 
Esstern States under the name of Seneca oil 


came from the spring he described ; but he 


was assured that it came from the Oil Creek, 
which empties into the Allegheny river, in 
Venango, Pennsylvania. So early as 1814 
Immense quantities of the oil, as well as 
natural gas, were discharged from wells which 
had been bored to reach salt in West Virginia. 


In 1849 a Mr. Kier, of Pittsburgh, sold oil 


procured from a well in Allegheny county, 
Pa., 400ft. beneath the earth’s surface, as a 
“ natural remedy, celebrated for its wonder- 
ful curative powers; but in 1852 the busi- 
ness fell off, and then Mr. Kier conceived the 
idea of distilling the oil and obtaining a fluid 
suitable for burning in lamps. With a 


rudely-constructed “ still,” consisting of an 


iron kettle and an iron worm surrounded by 
water, he managed by repeated distillation 
to obtain a fair illuminating oil of a light 
wine colour, and if he cannot be regarded as 
the pioneer in the great oil industry of Penn- 
sylvania, his undoubtedly was one of the 
initial experiments which paved the way for 
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far more extensive refining facilities. A few 
years afterwards the Pennsylvania Rock Oil 
Co. was formed; but obtained so little oil 
that they could not pay expenses. They 
sent samples of the crude oil to Prof. B. 
Silliman, jun., who made an exhaustive 
analysis, and reported that the company 
had in their possession a raw material from 
which, by simple and not expensive processes, 
they might manufacture very valuable pro- 
ducts.: In the summer of 1856 a Mr. Bissel 
happened to look in the window of a drug 
store in Broadway, and saw a remarkable 
showbill lying beside a bottle of Kier’s petro- 
leum. An examination of this show bill, 
which was intended to give an idea of how 
the “natural remedy” was obtained 400ft. 
beneath the earth’s surface, did actually give 
Mr. Bissel an idea that the company’s lands 
must be developed by artesian wells. In 
August, 1859, the first drill was started at 
Titusville.; and on Saturday afternoon, 
August 28th, in that year, as the well-sinkers 
were about to quit for the day, the drill 
dropped into a crevice. The tools were with- 
drawn, and all retired until the Monday 
morning ; but “ Uncle Billy Smith” went 
to the boring on Sunday afternoon, and peer- 
ing down saw that a fluid had risen to within 
8ft. or 10ft. of the surface. He let down a 
piece of plugged tube, and withdrew it full 
of petroleum. The news soon spread, and 
when it was found that on fixing a pump the 
oil could be obtained at the rate of 25 barrels 
per day the “oil fever soon set in. That 
was the commencement of the petroleum 
era in America. Since then enormous 
quantities of petroleum have been ob- 
tained in various parts of North America; 
but the wells or springs of that 
country are scarcely to be compared with 
those of Baku. he largest yield ever 
obtained from a well in the United States 
was at Thorn Creek, Butler co., Pa., where 
a well drilled in 1884 is said to have flowed 
for a few hours at the rate of nine or ten 
thousand barrels per day. At Balakhani, in 
the Baku district, a well yielded 36, 570 
barrels per day, which was considered some- 
thing incredible : but last autumn another 
boring nearer the Bay of Baku delivered a 
fountain of oil at the extraordinary rate of 
11,000 tons per day, or about three times as 
much as all the wells in America put 
together. So abundant is the oil in the 
district that the price at the well is about 3d. 
or 4d. a ton. On distillation the Baku 
naphtha does not yield much more than a 
third of the amount of the burning oil 
obtained from American petroleum, but the 
quantity of lubricating oil of different 
qualities is very large, about 43 per cent. 
Vaseline and benzine are obtained in propor- 
tions of 1 per cent. each, and there is 14 per 
cent. of liquid fuel or residuum. Where the 
oil itself is so low in price, the residuum of 
the stills cannot be a very expensive com- 
modity, and as a matter of fact it is often 
sold in Baku for as little as 4d. per ton. As 
coal in the Black Sea can rarely be had for 
less than £2 per ton, it will readily be under- 
stood that there is every inducement to use 
the liquid fuel in Southern Russia for loco- 


motive purposes as well as in the steam 


vessels plying on the Caspian Sea and the 
great rivers. The liquid generally used con- 
sists of the residuum of the crude oil after 
the burning oil has been removed by distilla- 
tion, and it is obtained as a rule in the pro- 
portion of about 60 per cent.—containing, 
therefore, much hydrocarbon that might be 


separated in the form of lubricating oils. The 


theoretical evaporative power of the average 
petreleum refuse is about 16lb. of water per 
pound of the liquid fuel, while that of 
anthracite is little more than 121b., at pres- 
sures of 120lb. per square inch. In practice, 
locomotives show a mean evaporation of 
8lb. of water per pound of anthracite, 
while with the petroleum refuse an evapora- 
tion of over 12lb. is obtained in ordinary 


139 


work. With the improvement adopted in 
the construction of furnaces to adapt them 
for burning the liquid fuel, the combustion 
is complete, and there is an entire absence of 
smoke. Although the price of the liquid 
fuel is increased enormously at even short 
distances from Baku, it is at 21s. per ton 
much cheaper than coal when tested by the 
cost per engine mile—about half, according 
to several experiments; but improved fuar- 
nacesare being introduced, and the petroleum 
refuse is being largely utilised wherever it 
can be obtained. Steamers which can go to 
Baku for their fuel, use nothing but the re- 
fuse, and a recent trial of an improved fur- 
nace, devised by Lieut. Pashinin, showed 
that 15°6lb. of water were evaporated per 
pound of fuel. That was in the case of some 
steamers built for service on the Oxus, and it 
is believed that further experiments will lead 
to even better results—for Pashinin’s fur- 
nace is being fitted to a large number of 
torpedo boats belonging to. the Black Sea 
fleet, and though the supply of liquid fuel is 
now abundant, greater economy will be exer- 
cised than is the case at Baku, for the 
simple reason that the fuel-carrying capacity 
of torpedo boats is limited. A very great 
advantage in this connection is the absence 
of smoke. During the trial above men- 
tioned a sheet of white paper was held at a 
height of 14in. above the funnel, and at the 
end of the test not a trace of soot could be 
detected. Petroleum and petroleum refuse 
have hitherto in this country been too 
costly compared with coal to lead to any ex- 
tensive use of the liquid fuel in marine 
furnaces ; but in the Caspian and on the 
Volga hundreds of steamers have had no 
other fuel for many years, and it is more 
than probable that before long petroleum 
will provide the majority of steam-vessels in 
Eastern waters with their prime mover. It 
will naturally be asked, if petroleum is 
found in such abundance in the Baku dis- 
trict, cannot it be obtained in paying quan- 
tities in other parts? The answer must 
undoubtedly be in the affirmative, with the 
addendum that more profit will be reaped 
than has hitherto been the case at Baku. In 
Burmah, as is well known, the oil fields cover 
a large area, and many parts of India are 
known to be sufficiently rich in oil to 
warrant the outlay of a good deal of 
capital in prospecting. Mr. Crew does not 
enter at length into the question of distribu- 
tion ; but he shows that petroleum is found 
in many parts of the world, and as he has 
dealt fully'with the methods of treating 
it, and of utilising its different components, 
his work will be read with interest by 
many who are taking up the business of 
prospecting for oil. 


— | 


DUPLEX TELEPHONY. 


‘A LTHOUGH the telephone has been in use 
for ten years, little has yet been done 

in “duplexing” the wires—probably because 
telephony is mainly carried on over short dis- 
tances. The expense attending the erection of 
copper lines has, however, led those engaged in 
the work of promoting long-distance telephony 
to seek some means of increasing the capacity 
of the wires, and we believe experiments have 
been made by the American Telephone and 
Telegraph Company between New York and 
Philadelphia, a distance of 90 miles or so. It is 
obvious that if a wire of that length can have 
its capacity doubled by a system of duplexing, 
there are advantages which will more than 
outweigh the necessity for complicating the 
arrangements at the transmitting and receiving 
stations. The difficulties are much greater 
than in the case of the telegraph; but they 
can be surmounted by bringing the double-wire 
instruments at the terminal stations into in- 
ductive relation with both sides of the circuit 
by means of converting or repeating coils. 
In a paper read by Dr. A. M. Rosebrugh 
before the Canadian Institute, the author 
gives an account of a method of duplexing 
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‘telephone lines which he devised some time 
ago and, by the advice of Prof. S. P. Thompson, 
‘patented in this country in 1885. In long-dist- 
ance telephony the best results are obtained 
when two line wires are used, one being em- 
ployed as a return, and Dr. Rosebrugh’s object 
was to utilise the metallic circuit so that either 
two telephone subscribers or a telephone sub- 
soriber and a central office operator at each end 
could communicate simultaneously without 
interference. To accomplish that object, it is 
necessary to render the receiving telephones at 
the central office neutral to the subscriber’s 
transmitters, andalso to make the subscribers’ 
receivers neutral or irresponsive to the trans- 
mitters at the central office. Dr. Rosebrugh 
solved the first problem with comparative ease 
by adopting the following plan. At each cen- 
tral office, and at each end of the metallic cir- 
cuit, a subscriber’s line was attached; but 
instead of using the ordinary receiver with a 
single coil, a telephone with a double coil was 
employed—one coil being inserted in one 
branch and the other in the other branch of 
the metallic circuit, the connections being so 
made that electrical currents traversing one 
coil would be neutralised by those travers- 
‘ing the other. That is to say, the 
-colls were connected differentially, and 
-the electrical currents set up from the sub- 
-goribers’ transmitters passed through the 
two coils in opposite directions, and conse- 
quently neutralised each other. Therefore, if 
-two subscribers, one at each end of the metallic 
. circuit were using the line, nothing would be 
heard in the central-office telephone. The 
problem how to render the subscribers’ tele- 
phones neutral to the transmitters at the central 
office was far more difficult of solution, 
and Dr. Rosebrugh made many experiments 
before he succeeded in devising an arrange- 
ment which would answer. He ultimately 
found that the only solution was to so arrange 
-the transmitters at the central office that both 
branches of the metallic circuit would be 
charged equally, simultaneously, and in oppo- 
site directions. By charging one wire posi- 
tively and the other negatively, the electrical 
-equilibrium can be disturbed without affecting 
that of the subscribers’ lines, 
has discovered several ways of accomplishing 


Dr. Rosebrugh 


connecting directly with the metallic circuit, 
the other a line connecting indirectly by meang 
of the two repeating coils. The subscribers, it 
will be seen, have the advantage of two con- 
ductors instead of one; the resistance of the 
line is reduced by a half, and the working of 
long-distance telephone lines is much im- 
proved, This branch is confessedly only in its 
infancy; but the systems devised by Dr. Rose- 
brugh show something of the possibilities 
which may become actualities when the tele- 
phone itself is free from the restrictions placed 
upon efforts to develop its capabilities by those 
who hold the governing patents. Duplex 
telephony paves the way for, and will no doubt 
develop into, quadruplex ; indeed, Dr. Rosebrugh 
indicates a means of enabling four subscribers 
at each end to use the line simultaneously ; but 
we suspect that, so far as this country is con- 
cerned, we must wait until certain patents expire 
before any great development of telephony will 
be witnessed. 


THE THEORY OF MACHINES.—VII. 
By FRANCIS CAMPIN, C. E. 
Toothed Wheels and Racks. 


HERE large amounts of power are re- 
quired to be transmitted, and more 
especially when the pressures between the 
driving and driven elements are subject to 
sudden and considerable variations, some more 
absolute means of transmission must be found 
than that furnished by the friction of belts, 
and this is admirably supplied by toothed 
wheels. 
In Fig. 26, a and b represent portions of two 
toothed wheels geared together; a“ a and 
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‘that, but in his paper he describes only two, 


Which are presumably the methods he prefers. 
In the first he employs a transmitter with 
two induction coils, the primaries being 
-connected either in series or in multiple 
aro, and the secondaries connected in dir- 
-cuit to the respective branches of the 


metallic circuit. In the other method repeating |’ 
-coils are used with one coil in each branch 
of the circuit, the coils being connected with 
‘each other, and also with an independent tele- 


phone circuit.. The operation in the first case 
is as follows. The impulses imparted to the 
diaphragm by the voice vary the strength of 
the local battery circuit traversing the primaries 
of the two induction coils, thus generating 
currents in the secondaries which, in turn, 
-create currents in the two branches of the 
metallic cirouit, equally and simultaneously, 
if the two coils are properly balanced. Adjust- 
able cores are used, so as to obtain perfect 
balancing. If the connections are properly 
made, the electrical impulses will traverse the 
circuit in opposite directions, the currents 

enerated in one coil being reinforced by those 
in the other. The converse. is also true, for if 
the connections of one coil are reversed, the 
currents generated are opposed by those in the 
other, and no current will traverse the circuit. 
The currents will, however, meet at the sub- 
scribers’ lines, and being reinforced will proceed 
to earth through the subscribers’ telephones, 
Advantage may be taken of this to use two 
sets of transmitters at the central office or at 
any point of the metallic circuit, and they may 
be connected in such a manner that the sub- 
soribers’ telephones will be responsive to one, 
but not to the other. Dr. Rosebrugh would, 
however, prefer to give the subscriber both a 
return wire and a ground wire; also two sets of 
apparatus—one for ordinary use, the other 
on the duplex system for long-distance work. 
When repeating coils are used for charging the 
two branches of the metallic circuit, the latter 
are charged indirectly through the repeaters ; 
the advantage of which is that two subscribers 
at each end of the circuit can communicate simul- 
taneously without interference, one using a line 


— A 


5 b are portions of the arcs of the pitch circles 
of the wheels æ and 5 respectively, and the 
wheels are intended to work together as they. 
would by rolling on their pitch circles, on 


which must be set out the teeth to gear those 
of one wheel with those of the other. 

The teeth must be so shaped as to work upon 
one another without friction—that is to say, 
they must pass over each other with a rolling 
motion. 

The teeth are set out so that the distance be- 
tween the centres of any two consecutive teeth 
measured on the pitch line is constant for both 
wheels; this distance is called the pitch of the 
teeth; it is indicated at f, and at o, d, and e, 

If there were no clearance allowed, the pitch 


would be exactly twice the thickness of a tooth; 


but in order to allow of the free working, some 
clearance, greater or less, according to the de- 
gree of accuracy to be observed in the work, is 
allowed. 

As the teeth of both wheels are necessarily 
of the same pitch, it follows that the number 
of teeth on the wheels will be as the diameters 
of the wheels, and therefore the number of 
revolutions inversely as the diameters of the 


wheels measured on the pitch line, 


The form to be given to the teeth to insure 


their correct working is a curve generated by 


one circle rolling upon another for the point of 
the em and within it for the root of the 
tooth. l 

If a circular arc have a point marked in its 
periphery, and it is allowed to roll upon the 
exterior of another circular arc, then will the 


point in its periphery trace a curve called an 


epicycloid, and if the first circular arc roll on 
the interior of the second, the ourve desoribed 


by the point in its periphery will be called a 
hypocycloid. | 

Now the way in which the teeth are drawn 
out is thus. Let gig be an arc of the pitch 
circle of a wheel, and let it be marked upon a 
thin board or piece of metal, which can then be 
cut out to the exact curve of the pitch circle, 
and in this way let two moulds, or templates, 
be prepared, one having a convex edge corre- 
sponding to the pitch circle, and the other a 
concave edge corresponding to the same ; these 
templates are shown at / and ¢ in the figure. 

Let also a template & be prepared, having an 
edge formed to the radius of the generating 
circle decided upon for describing the sides of 
the teeth; this template is shown at k. 
Let the points on the pitch line corresponding 
to the sides of the teeth be marked off, and let 
be one of them. Let o be the tracing point in 
the periphery of the template &. 

Having adjusted the template & exactly to the 
pitch line gig, place the template * against it 
in such a position that the tracing point o coin- 
cides with the point ?; then let the template k 
roll upon the template 4, and the curve jm 
will be drawn, which will be the face of the 
tooth. | 

Let, now, the template % be removed and the 
template ¢ carefully adjusted to the pitch circle 
g lg, and place the template & within it in such 
a position that the tracing point in its peri- 
phery coincides again with the point ?; then 
let the template & roll within the template i, 
so as to trace the curve / n, which will be the 
required flank of the tooth. The lengths at 
which the teeth will be cut off will be deter- 
mined by practical convenience. es 

In actually setting out the pattern, the tem- 
plates would not be shifted for every side of a 
tooth ; but several tops put in with the tem- 
plate / in its place; after which, the templates 
being changed, the flanks of the teeth can be 
put in, and a few teeth being thus set out, they 
can be marked out upon the wood from which 
the pattern for the wheel is to be made from 
the template thus obtained, and this being con- 
tinued around the pitch circle, all the teeth 
will be delineated upon the pattern. 

It is not, however, absolutely necessary to 
have a complete pattern of a toothed wheel, as 
there are wheel-moulding machines by means 
of which, a few teeth being modelled as de- 
scribed above, the whole periphery of the wheel 
ean be moulded in loam ready for the casting 
of a complete wheel. 1 , 

In order to obtain correctly-formed teeth, it 
is not necessary that the curves forming the 
point and root of the tooth should be desoribed 
by the same generating cirdle, but only that the 
generating circle of every two portions of the 
two teeth which come into actual contact 
should be the same. Thus the flank of the 
driving tooth and the face of the driven tooth 
being in contact, the face of the one tooth and 
the flank of the other must be respectively an 
epicyoloid and a hypocyoloid traced by the 
same generating oirole. l 

Again, the face of a driving tooth. and the 
flank of a driven tooth must be traced by 
the same generating circle—in short, any 
generating circle will satisfy the conditions if 
the same be used for the epioycloid and the 
hypocyoloid that is to work with it. Wheres 
number of wheels are required to be inter 
changeable, it is necessary that all the teeth 
should be described by one generating circle, 
which should not have a diameter less than 
half that of the smallest wheel ; otherwise the 
tooth will not spread towards its root, and this 
spreading is desirable for two reasons. First, it 
gives greater strength to the tooth; and, 
secondly, it obviates the tendenoy of the 
material to crack at the root of the tooth, and 
cast iron is very liable to orack in cooling 3t 
any re-entering angles that may occur. : 

Having shown the way to draw the teeth, it 
is necessary to demonstate that the form 
adopted is correct, and such that the teeth will 
roll and not slide one upon the other. It if 
obvious that if pure rolling contact of the 
teeth is to be maintained, the pressure or force 
transmitted from the tooth of, the driver to 
that of the driven wheel must always be at 
right angles to the common tangent at the point 
of contact of the teeth. ; 

Furthermore, if the rotation of the wheels 18 
to be identical with that which would I 
from the mere contact of their pitch circles, 


the peripheral velocities must be equal, and 
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thersfore their angular velocities inversely as Again, on the third shaft let there be keyed a 


their radii, 


inion, 18in. in diameter, gearing into a wheel, 


That these points are attained by the use of | 3ft. in diameter on the fourth shaft ; then the 


the cyoloidal curves is now to be shown. 
In Fig. 27, let ab be a straight line joining 


3 


the centres of two wheels of which fe g and 
dce respectively represent arcs of the pitch 
circles, and let m be a generating circle by 
which the epicycloid p e and the hypocycloid 
hot are described ; let also the epicycloid and 
hypocycloid be in contact at the point n, the 
pointe being that of contact of the pitch circles 
of the wheels, and therefore of their inter- 
section by the straight linea b; join on. 

Supposing the tracing-point in the gene- 
rating circle to be at x, then for an infinitely 
small length both the cycloidal curves will 
coincide with (or osculate) a circle of the 
radius on described from a centre o, and their 
common tangent at the point n will, therefore, 
be at right angles to c n, and the line of pres- 
sure will be in the direction cx; hence the 
curves will roll without friction one upon the 
other, and a line (z o) normal to the common 
tangent at the point of contact will meet the 
pitch circles at their point of contact. 

That the osculating circle will be that 
described about o at the distance on is evident, 
forin the position shown the generating circle 
is for an infinitely small space, revolving 
about the point c, whether it be rolling upon 

arc cl or within the arc ci, and the same 
will be true for any other position of the point 
n the value of o n varyingifrom o to the diameter 
of the generating circle. 

As in each position the common perpendi- 
cular to the ourves passes through the point of 
contact of the pitch circles, it follows that the 
velocities imparted through the curved sur- 
faces will be as ö o is to ac, or inversely as the 
radii of the pitch circles, so that both conditions 
required are fulfilled. 

Looking at the case from a practical point of 
view simply, it is obvious that with any pair of 
Wheels that may be made to work together, the 


„ angular ‘velocities must be inversely as the 
' radii of the pitch circles ; because the pitches 


of the teeth on both wheels being necessarily 
the same (in order that they may gear together) 
the number of teeth will vary as the circum- 
ferences, and therefore as the radii of the pitoh 
circles, so that the practical utility of investi- 
gating these curves lies in enabling us to ob- 
fain forms for the teeth, which will insure a 

ue rolling motion, and therefore freedom from 
friction as between the teeth. 

In this article we purpose treating of the 
adaptation of wheel and rack gearing to the 
modification of force and velocity to produce 

orm, varying, or intermittent movements 
as may be required. 

If we have a simple train of wheels, their 

ect will be, assuming a wheel and pinion on 
each intermediate shaft, to establish a certain 
Tatio between the angular velocities of the first 
and last shafts ; thus, let there be four shafts, 
the first being the driving shaft, and carrying 
à pinion, say, Ift. in diameter (measured in 
every case upon the pitch circle), and let this 
Pinion gear with a wheel 4ft. in diameter, on 
the second shaft ; then the angular velocity of 
the second shaft will be one-fourth of that of 

first shaft ; on the second shaft let there be 
keyed a pinion, 1ft. in diameter, gearing 


into a wheel 3ft, in diameter, on the third 
wird then will the angular velocity of the 


shaft be one-third that of the second, 


and, therefore, one-twelfth .that of the first, | working apparently satisfactorily on a slotting | sector 5. 


angular velocity, or number of revolutions 
per minute of the fourth shaft will be half 
that of the third shaft, one-sixth that of the 
5 and one twenty-fourth that of the first 

shaf t. 3 
Thus a general formula may be expressed. 
Let a, b, o, &c., represent the diameters of the 
successive pinions, and A, B, C, &c., those of the 
corresponding wheels into which the pinions 
gear, then if R be the ratio of the angular 
velocities, or numbers of revolutions per minute 
of the first and last shafts; R = Z% ? x ° x &e b xc x Kc. 
AxXBxCx &: 

for a train of wheels of any length. 

Applying this to the foregoing example, 
R ICI 1 The moments of force 
4 * 3 * 3 24 
at the two ends will, by the principles already 
demonstrated, vary inversely as the angular 


_ | velocities, and the work done will be the amount 


received by the machine less that absorbed by 
the friction of the bearings. 

In many machine tools the work is only done 
in one direction, the return stroke being 80 
much time lost in preparing for the next 
effective stroke. This is the case in planing, 
shaping, and slotting machines, in which the 
tool outs in one direction only. It is evidently 
desirable to make the return stroke in as short 
a time as possible; the velocity of the forward 
or cutting stroke must depend upon the nature 
of the material being operated on. 

One method of obtaining an accelerated re- 
turn stroke where a crank motion or eccentric 


is used for actuating the cutting tool, consists 
in using toothed wheels of an elliptical form 
as shown in Fig. 28. 

Let A be the driving and B the driven shaft. 
Now, assuming A to be revolving at a uni- 
form velocity, it is evident that the angular 
velocity of B will vary, the relative velocities 
at any position in the revolution being in- 
versely as,as the distances from the centres of 
Aand B from the corresponding point of con- 
tact of the pitch lines of the wheels. In the 
position shown the shaft B will evidently have 
its maximum angular velocity, and this posi- 
tion should correspond to the centre of the 
return stroke. After half a revolution the 
point o on the driver will be in contact with 
the point d of the driven wheel, which latter 
will then have its minimum angular velocity, 
and will be exerting its maximum moment of 
force, the position corresponding to the cut 
being taken by the tool. 

This arrangement possesses an advantage 
some others have not, which is conducive to 
smooth working : it is that although there are 
considerable variations in the velocity of the 
shaft B and its connections, they are brought 
about gradually: there is no sudden change 
such as would be likely to cause a snatching 


action, which is very detrimental to the joints 


of machines. 

These elliptical wheels require to be set out 
with great care,in order that the proper contact 
of the pitch circles may obtain throughout the 
revolution. 

Another arrangement for attaining the same 
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machine; but the change of yelocity being in- 
stantaneous, must give rise to the snatching 
action referred: to above, and this in heavy 
machines would probably be serious. 
It will be seen that the contrivance consists 


of sectors of friction wheels combined in pairs; 
a is the driving and b the driven shaft. 


The position shown is that corresponding to 
the middle of the return stroke ; the segment 
d d is now acting upon the small segment f f; 
the peripheral lengths of the two segments 
being equal, imparting an accelerated velocity 
to the shaft ö; as soon as the extreme ends of 
these segments are about to part, the segment 
eo gears with the segment ee, giying a slower 
velocity, but correspondingly increased force 
to the shaft b, and thus executing the working 
stroke ; these segments must be very carefully 
arranged in order to insure their correct action 
at the points where the changes from one set 
to another occur. 

It will be evident that by using a greater 
number of pairs of sectors a greater number of 

changes of velocity may be obtained during one 

revolution of the driving shaft; nor is this 
construction necessarily limited to combina- 
tions in which the driving and driven shaft 
make one complete revolution in the same time, 
for it will allow of an innumerable variety of 
movements, 

The reciprocal reetilineal movement derived 
from a shaft revolving with uniform velocity, 
if obtained by means of a crank or an eccen- 
tric, will not itself be uniform in velocity ; 
therefore, if a reciprocal rectilineal motion of 
uniform velocity is required, some other 
arrangement must be adopted. Such an. 


arrangement is shown at Fig. 30; a is the- 
driving shaft moving at a uniform velocity 
in the direction indicated by the arrow. Upon 
the shaft is keyed the toothed sector b, which 
gears alternately with the toothed racks d and 
e formed within the reciprocating element c o, 
carried in the guides ff, which secure its recti- 
lineal movement. 

The teeth on the sector b will act first upon 
the teeth of the upper rack, on leaving which 
they will gear with the lower rack, producing 
the return stroke, and throughout both strokes 
the velocity must be uniform, as the circum- 
ferential velocity of the pitch circle of the 
sector will be equalled by the rectilineal 
velocity of the pitch lines of the racks. 


A motion similar to the above, but in which 
the velocities are not equal in both strokes, is 
shown at Fig. 31. In this arrangement a is the 


driving shaft, and upon it are fixed two sectors- 
band c, the frame being guided rectilineally | 
by fixed guides, of which one is shown at f. 


|- Now, itis evident that the forward and back- 


Fl g. &. 


end is illustrated in Fig. 29. We have seen it 


of a complete cirole. 


ward strokes of the frame must be equal 
length; hence the lengths of the arcs of each 
sector must be equal, so that b being the sector 


of the greater radius, will have a less angle 


than the ra i c; thus if the radius of 5 be 
twice that of c, the sector ö must comprise 
one-third of a complete circle, and o two-thirds 
Of course, in this con- 
struction the friction grooves must not be set 
in the same plane; the top friction groove may 
be set back as indicated by the shading lines 
at gg, the sector: o being also set behind the 


142 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,151. 


APRIL 15, 1887. 


TARRO WS GUIDE-BLADE SCREW 
PROPELLER. 


T the meeting of the Institution of Naval 
Architects in 1883, Mr. Thorneyoroft de- 
scribed the experiments he had made with his 
then lately patented guide-blade screw pro- 
peller. In this invention the propeller is 
placed in a tube carrying guide blades at its 
after end, and the propeller itself has a large 
boss which gradually contracts the area of the 
stream flowing through, and at its rear end is 
ef conical shape so as to gradually bring the 
stream solid again. The results obtained with 
these propellers, especially in launches and 
similar craft, have been so far satisfactory ; 
but it would appear that they are capable of 


improvement, for Mr, A. F. Yarrow, of Poplar 
has obtained a patent for a form whioh is in- 
` tended to overcome the difficulty of going 
astern. His invention relates to the olass of 
propellers. wherein the screw is encased or 
partly encased in a tube, and the efficiency of 
it augmented by means of guide blades or sur- 
faces aft of the propeller so as to increase the 
propelling effect. With this form of propeller 
it has been found that there is great diffloulty 
in going astern, and it is tne object of his in- 
vention to overcome this diffloulty. Accord- 
ingly he affixes guide blades or surfaces forward 
of the screw as well as aft of it. These blades 
or surfaces are situated in planes radiating 


from the centre line of the shaft so that they 
do not cause resistance when going ahead, and 
Mr. Yarrow says that the extra blades or 
guiding surfaces, whilst practically causing no 
reduction in efficiency in going ahead, give a 
greatly increased efficiency in going astern, In 
the accompanying drawing, Fig. 1, is a longi- 
tudinal elevation showing a propeller provided 
with guide blades; and Figs. 2 and 3 are 
respectively an end elevation and a plan of the 
propeller and guide blades. The boss A carry- 
ing two, three, or more propeller blades B is 
fixed to the propeller shaft O, and revolves 
within the cylindrical casing D. The con- 
tinuations of the boss A forward and aft of the 
propeller are fixed to the casing D by means of 
a number of guide blades E and F situated both 
forward and aft of the propeller, These guide 
blades, E and F, may be radial and not curved, 
but straight in a fore and aft direction, so that 
their effect on the stream coming from the 
propeller, whether either ahead or astern, is to 
prevent rotary motion of the water on leaving 
the apparatus. 


FIFTY YEARS OF YACHT-BUILDING. 


MONGST the more interesting of the 
papers read at the late meeting of the 
Institution of Naval Architects, that by Mr. 
Dixon Kemp on Yacht-building was probably 
the most popular; for the recent race across the 
Atlantic, the defeats of the British yachts in 
American waters, and the forthcoming races 
for the Queen's Cup and the Jubilee Oup have 
directed attention to the subject, and promise 
to lead to a good deal of discussion as to the 
merits of different systems of construction. 
Considering the weather they experienced the 
performances of both the Coronet and the 
Dauntless are remarkable, and the latter, while 
losing in the race, made a record for a best 
twenty-four hours’ run of 328 miles. Fifty 
years ago no one would have thought of racing 
a couple of yachts across the Atlantic, although, 
as Mr. Kemp tells us, the few yachts above 
20 tons then in existence were modelled after 
brigs, schooners, or cutters in the Royal Navy. 
One of the most famous of these was a brig 
called the Waterwitch, built by Mr. White, of 
Cowes, in 1832, which made such an example 
of one of the crack sailing brigs of the 
Navy that it was purchased by the Admiralty. 
The cutter rig was, however, so vastly superior 
in point of weatherliness that its adoption 
for all racing yachts was a matter of 
natural selection, though until 1837 the large 
vessels always had an advantage, and invariably 
won when the race was sailed in anything that 
could be called a breeze. The proportions 
generally adopted were from 3 to 33 beams to 
length of water-line, and the greatest transverse 
section was placed ahead of the middle of the 
length, varying in distance from one-tenth to 
one-fiftieth of the length. The centre of 
buoyancy was generally situated at about the 
centre of length, the builders apparently aiming 


to keep the displacement of the fore-body and 


after-body equal. The upper horizontal water- 
lines of the bow were full and short, the load 
water-line aft was generally full, but the 
buttock or vertical lines were long and flat. 
That style was known as the cod’s head type, 
and until Scott Russell started the theory that 
the bow should be longer than the stern was 
invariably followcd. In 1848 a yacht was 
built at Blackwall by Mr. Mare, which was like 
one of the cutters of the period turned end for 
end, and the Mosquito showed that she excelled 
in all the good qualities of the bluff-bowed 
craft, and was faster than any yacht of her 
length on any point of sailing, while in a strong 
breeze to windward she wasa marvel compared 
to other vessels. Her mid-ship section was 
4ft. Gin. abaft the centre of length of water- 
line, and her middle of buoyancy was 2ft. 
abaft; but so strong was the prejudice against 
the long, lean bow that the cld style 
survived for many years. Fifty years ago the 
Americans had done little if anything in build- 
ing fast yachts, and it appears that their first 
race took place just fifty years ago, while up 
to 1844 nothing but schooners were built. In 
that year the Maria was constructed on the 
lines of the flat-bottomed coasters, 100ft. on the 
water line, 26ft. 8in. extreme beam, and 5ft. 3in. 
draught aft. She had a centre board dropping 
16ft. below the keel, and a small one aft to 


prevent griping. This yacht was sloop ri 
with jib and mainsail only, the foot of in 
mainsail being 92ft. long and that of the jib 
70ft. She was the original of the now famous 
American centre-board yachts, and though she 
exhibited extraordinary speed and weatherli- 
ness, it seems to have been considered that more 
depth of body and less beam would be better 
for good sea-going qualities. At any rate, 
George Steers, the son of a Devonshire ship. 
wright settled in New York, produced the 
famous Amerien, in which the principles 
adopted in the Mosquito were embodied with 
more success, for in 1851 the achievements of 
the America led to the alteration of nearly all 
English yachts, and a new era in designing 
such vessels commenced, to be followed bya 
rating for size when competing in races, Ex. 
perience taught that the element of size 
which gives speed is length, or that of two 
vessels of equal tonnage, the longer would in- 
variably prove the faster, other things being 
equal. Lead keels were introduced about 1846, 
but up to 1870 no yacht had more than a tenth 
of the ballast in the keel, The effect produced 
by concentrating the ballast in the middle 
third of the length of the vessel led to a larger 
quantity of lead being placed outside, until at 
last in the racing yachts the whole of the 
ballast was placed outside in the keel. That 
practice lowered the centre of gravity, and 
enabled the designer to dispense wth breadth 
while adding to the length for any given 
tonnage, until in some cases of smaller yachts 
the length became equal to as much as 6} 
beams. The capability of carrying a large 
quantity of canvas in narrow yachts is not, 
however, entirely due to the placing of the 
ballast outside in the keel, for the displace 
ment is a factor in this calculation, and has 
had to a certain extent a prejudicial effect on 
the attainment of high speed, owing mainiy to 
the enormous wave disturbance produced. It 
seems abundantly clear that we can learn much 
from American practice in building yachts, and 
possibly by a careful study of the problem we 
may produce a cutter or a schooner which, 
while capable of sailing fast, is still a 
comfortable yacht. In many of our racing 
yachts the lead keel is equal to about 
half the total weight of the vessel, and 
in some of the smaller yachts, built to suit the 
racing rules, the lead keel is actually 0°7 of the 
total weight of, say, a three-tonner—the object 
being to increase the length, while keeping the 
breadth as small as possible, The famous 
America had a length on water line of 87:3ft,, 
breadth 22˙2ft., and draught of water extreme 
11˙5ft. Itis with yachts built very much on 
that model that the Americans have beaten the 
best we could send them, though it must be 
remembered their yachts all have a centre- 
board of considerable area. The results of the 
races which will in all probability take place 
this year will be of much interest to yachts 
men, and it is not unlikely that the next five 
years will supply more valuable material for a 
paper than Mr. Dixon Kemp found in the re 
cords of the previous fifty years. Times have 
changed, however. There are yachts and yachts 
nowadays, and those intended for pleasure trips 
are generally fitted with steam propelling gear, 
while the others are racing machines pure and 
simple. The question that is now to the fore, 
from the yachtsman’s point of view, is What 
shape of hull, what arrangement of 

will enable one to get the highest rate of speed 
out of a boat driven only by the wind. There 
are all sorts of hypotheses, but there should be 
a theory. We can safely trust practice to test 
the matter, and give a final answer. 


MASSEY'S PATENT VICE 


1 saving of a few seconds of time many ume 
repeated is-well known to managers of wor 
as frequently making all the difference between 
profit and loss. A typical instance of the economy 
that can be effected is seen in the numerous designs 
for quick-acting vices, one of which is illustra r 
herewith. It is patented by Mr. Massey, 0 
Chicago, and is made in several patterns for me 

or wood workers, 

The sectional view clearly illustrates the 000- 
struction of the vice and the devices for fastening 
anything between the jaws. Hi is a long steel rs 
secured to the under side of the stationary Jaw. 
is a steel dog which rides on the spiral cam A, * 
is formed to engage with the rack H. H 
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spiral cam which raises the dog L into engage- 
ment with the rack E, and then draws the loose 
jaw forward. In the engraving the vice is shown 
under adjustment, with the work firmly fastened 
between the jaws. To release the work, the handle 
is raised to a vertical position, when the spiral 
cam H drops the dog L, out of engagement with 
the long rack H, an the loose jaw may then be 
moved in or out, and can be adjusted at once to any 
thickness of work within the scope of the vice. A 
uarter of a turn of the handle is sufficient to 
rmly fasten the work, all screwing being entirely 
N with. The work is held in one hand 
and the loose jaw is with the other hand pushed 
against the work; or, where the work is heavy, it 
may be held with both hands, and the necessary 
quarter turn of the handle be made with a move- 
ment of the body. The advantages of such a 
stem of construction as that described are con- 
derable, The simplicity and fewness of the 
arta, the certain grip, which cannot release under 
e heaviest work, and the easy adjustment make 
these vices noticeable. 


WITTIERS IMPROVED BEVEL. 


T following is a description of an improved 
bevel which has been patented in the United 
States by Mr. F. H. Witter, of Brooklyn, Connecti- 
out. Upon each side of the body at the ends is 
seoured a brass plate having a circular projecting 
portion, The plates upon one side are formed with 
circular apertures centrally made in the projecting 
portions, while the plates upon the opposite side 
are formed with square apertures, Pivoted upon 
ascrew bolt passing through these apertures are 


ay 


the two blades, shaped as shown in Fig. 1; Fig. 2 
being a sectional view, showing the blades folded 
in suitable recesses provided in the body. Hach 
belt is provided with a circular thumb nut, having 
milled edges and a groove out centrally around its 
edge to facilitate turning. The nuts may be further 
tightened by means of a nail set inserted in a hole 
made in their edges, The blad 
held in an desired position by these nuts. Near 
the pivo point of the short blade, the top plate 
of the body is provided with gauge lines, to which 
the blade may be adjusted when it is desired to cut 
on a sere or at an angle. The short blade is 
especi 7 usefal in working from plans, as both 
blade an handle are brought closethereto. Then, 
as the bevel is turned over to mark the wood, the 
thicker part of the handle is brought against the 

oard to be out. By the use of two blades in com- 

ination, almost any angle may be obtained, and in 
diene hips, valleys, and jack rafters the small top 

lade will be found especially useful. It will be 
seen that the means for tightening the blades are 


es will be securely: 


entirely out of the way, and not liable 


become broken or disarranged from a fall. 


LOSS OF HEAT FROM STEAM PIPES. 


ES. steam-user is interested in preventing 

loss by the radiation of heat from vessels and 
ing experi- 
ments, particulars of which are published by the 
Hartford (Connecticut) Boiler Insurance Company, 


pipes containing steam. The following 


will be of interest to many:—A very practic 


test, to ascertain the loss of heat from uncovered 
steam pipes and those covered with different 
coverings, was conducted by Messrs. L. A. Upson, 
Superintendent, and Chief Engineer Steele of the 
Company, with the following 
result; A room having a very even temperature 
and free from dranghts or air currents was selected, 
close to the boilers, where steam could be taken 
from the top of the main pipe, and free from water 
of condensation. A suitable vessel was arranged 
to collect the water of condensation, and connected 
to 120 running feet of 2in. steam pipe. A short 
section of the pipe was inolosed in a suitable box 
with a glass in the side for the purpose of reading 
the rise of temperature, as indicated by a ther- 
mometer placed therein. Steam was first blown 
through the pipe and receiver until both were free 
from the water of condensation which was caused 
by heating the pipe and receiver. The valve was 

ten-hour trials made, the water 
carefully collected and weighed, with the follow- 


Hartford Carpet 


then closed, an 


ing results :— 


First Trial—Ten hours, 120ft. of 2in. pipe, un- 


covered. 
Average steam pressure 79 lb. 
Average temperature of room... 70° 
Average temperature of box. 167° 
Pounds of water condensed ...... 862 


Second Trial.— Ten hours, 
covered with asbestos, hair felt, and paper. 


Average steam pressure........ . .. 771b. 
Average temperature of room:... 69° 
Average temperature of box. 107° 
Pounds of water condensed ...... 222 


Third Trial. — Ten hours, 120ft. of 2in. pipe 
covered with plastic material. 


Average steam pressnre............ 80lb, 
Average temperature of room... 70° 
Average temperature of box. . 107° 
Pounds of water condensed ...... 480 


It will be seen from the above that the loss by 
radiation greatly exceeds that usually estimated 
for uncovered pipes, but it agrees very well with 
trials made upon machines carrying high steam 
pressures. The saving by covering the pipes is 
very satisfactory, and in the second trial the 
temperature in the inclosed box was but little 
higher than that of the room. 


pa nar ns m 


ON NICKEL PLATING.* 


T compound used principally for the electro- 
deposition of nickel is a double sulphate of 
nickel and ammonia, The silvery appearance of 
the deposit depends mainly on the purity of the 
salt as well as the anodes. The condition of the 
bath, as to age, temperature, and degree of satura- 
tion, position of anodes, strength of current, and 
other details of manipulation, which require care, 
cleanliness, and experience, such as may be met 
with in any intelligent workman fairly acquainted 
with his business, are easily acquired. In the 
present paper I shall deal principally with the 
chemical department of this subject, and shall 
briefly introduce, where necessary, allusion to the 
mechanical and electrical details connected with 
the proci A short time ago nickel plating was 
nearly as expensive as silver plating. This is ex- 


plained by the fact that only a few people, at 


è By T. P. BRUCE-WARREN, in the Chemical News. 


therefore, 
to form an obstruction in handiing the tool or 


120ft. of 2in. pipe, 
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least in this country, were expert in the mechanical 
portions of the process, and only a very few 
chemists gave attention to the matter. To this 
must be added that our textbooks were fearfully 
deficient in information bearing on this subject. 
The salt used, and also the anodes, were original] 
introduced into this country from America, an 
Treny om Germany. I am not aware of any 
English manufacturer who makes a specialty in 
the way of anodes. This is a matter on which we 
can hardly congratulate ourselves, as a well known 
London firm some time ago supplied me with my 
first experimental anodes, which were in every way 
very superior to the German or American pro- 
duotions. Although the price paid per pound was 
greater, the plates themselves were cheaper on 
account of their lesser thickness. The texture of 
the inner portions of these foreign anodes would 
lead one to infer that the metallurgy of nickel was 
very primitive. A good homogeneous plate can 
be produced, still the spongy, rotten plates of 
foreign manufacture were allowed the free run of 
our markets, The German plates are, in my 
opinion, more compact than the American. A 
serious fault with plates of earlier manufacture 
was their crumpled connation of hydrogen from 
the cathode must be avoided, or at any rate, must 
not accumulate. Moving the article being plated, 
while in the bath, taking care not to break the 
electrical contacts, is a good security against a 
streaky or foggy appearance in the deposit. At 
one time a mechanical arrangement was made by 
which the cathodes were kept in motion. The 
addition ef a little borax to the bath is a great 
advantage in mitigating the appearance of gas. 
Its behaviour is electrical rather than chemical, 
If the anode surface is too great, a few plates 
should be transferred to the cathode bars. When 
an article has been nickel-plated, it generally 
presents a dull appearance, resembling froste 
silver. To get over this I tried, some time ago, 
the use of bi-sulphide of carbon in the same way 
as used for obtaining a bright silver deposit, 
Curiously the deposit was very ones almost black, 
which could not be buffed or polished bright. But 
by using a very small quantity of the bisulphide 
mixture, the plated surfaces were so bright that 
the use of polishing mobs or buffs could be almost 
dispensed with. hen we consider the amount of 
labour required in polishing a nickel-plated article, 
and the impossibility of finishing off bright an 
underout surface, this becomes an important 
addendum to the nickel-plater's list of odds and 
ends. This mixture is made precisely in the same 
way as for bright silvering, but a great deal less is 
to be added to the bath—hbout one pint per 100 
garona It should be well stirred in, after the 
ay's work is done, when the bath will be in proper 
condition for working next day. The mixture is 
made by shaking together, in a glass bottle, 102. 
bisulphide and 1 gallon of the plating liquid, allow 
to stand until excess of bisulphide has settled, and 
decant the clear liquid for use as required. It is 
better to add this by degrees than to run the risk 
of overdoing. If too much is added, the bath is 
not of necessity spoiled, but it takes a great deal 
of working to bring it in order again. About 80z. 
of the double sulphate to each gallon of distilled 
or rain water is a good proportion to use when 
making up a bath. ‘here is a slight excess with 
this. It is a mistake to add the salt afterward, 
when the bath is in good condition. The chloride 
and cyanide are said to give good results, I can 
only say that the use of either of these salts has 
not led to promising results in my hands. In 
preparing the double sulphate, English grain 
nickel is decidedly the best form of metal to use. 
In practice, old anodes are generally used. The 
metal is dissolved in a mixture of nitric and dilute 
sulphuric acid, with the application of a gentle 
heat. When sufficient metal has been dissolved, 
and the unused nitric acid expelled, the salt may 
be precipitated by a strong solution sulphate of 
ammonia, or, if much free acid is present, oar- 
bonate of ammonia is better to use, Tin, lead, 
and a portion of the iron, if present, are removed 
by this method. The silica, carbon, and portions 
ot copper are left behind with the undissolved 
aoe of metals, The precipitated salt, after 
slight washing, is dissolved in water and strong 
solution ammonia added. A clean iron plate is 
immersed in the solution to remove any trace of 
copper. This plate must be cleaned occasionally 
so as to remove any reduced copper, which will 
impede its action. As soon as the liquid is free 
from copper, it is left alkaline and well stirred so 
as to facilitate peroxidation and removal of iron, 
which forms a film on the bath. When this 
ceases, the liquid is rendered neutral by addition 
of sulphuric acid, and filtered or decanted. The 
solution, when properly diluted, has sp. gr. about 
1:06 at 60° F. It is best to work the bath with a 
weak current for a short time until the liquid 
yields a fine white se rte Too strong a current 
must be avoided. If the copper has not been 


removed, it will deposit on the anodes when the 


bath is at rest. It should then be removed b 
scouring. Oopper produces a reddish tinge, whic 
is by no means unpleasant compared with the 


444 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,151. 


‘dazzling. whiteness of the nickel deposit. If this 
is desired, it is far better to use a separate bath, 
using anodes of suitable composition. The want 
of adhesion between the deposited coating and the 
article need not be feared if cleanliness be attended 
to and the article, while in the bath, be not touched 
by the hands. The bath should be neutral, or 
nearly so, slightly acid rather than alkaline. It is 
obvious that, as such a liquid has no detergent 
action on a soiled surface, scrupulous care must be 
taken in scouring and rinsing. Boiling alkaline 
solutions and a free use of powdered pumice and 
the scrubbing brush must on no account be neg- 
lected. A few words on the construction of the 
tanks, A stout wood box, which need not be 
watertight, is lined with sheet lead, the joints 
being blown, not soldered. An inner casing of 
wood which projects a few inches above the lead 
lining is necessary in order to avoid any chance of 
“short circuiting" or damage to the lead from the 
accidental falling of anodes or any article which 
might cut the lead. It is by no means a necessity 
that the lining should be such as to prevent the 
liquid getting to the lead. 


PORTABLE DARK TENTS.* 


1 is very little doubt that the box 
form of tent, such as is now in general use, 
is the best that could be devised. Rival forms are 
few and by no means formidable competitors from 
the point of view of general utility. The um- 
brella ” (both for changing and development) is 
obviously open to many grave objections which it 
would perhaps be invidious to enumerate, while 
the changing box that compels the operator to 
handle his plates per a pair of armholes, and watch 
his movements through a pane of ruby glass, pos- 
sesses what, to the writer, appears a fatal defect in 
interposing a barrier between the visual orb and 
its objective. In transferring an exposed’ plate 
from the dark slide to a light-tight receptacle 
pending development, only a very slight amount 
of skill would be necessary; but in taking an un- 
exposed plate from its original package and putting 
it into the slide, considerable uncertainty would 
exist in the average mind as to whether it had been 
turned right side out or not. This is surely a big 
nail in the coffin of the “armhole” changing box, 
for the presence of the least qualm in connection 
with such an important matter destroys at once 
whatever other useful characteristios the well- 
intentioned piece of apparatus may possess. 
Accepting then the box type of developing tent 
as the standard, and on the whole the most desir- 
able for the purpose, one’s remarks will necessarily 
be held as referring exolusively to it when dealing 
with the subject indicated by the title at the head 
of this article. Throughout the trade the words 
„dark tent“ are taken to imply a similar concrete 
meaning. This points tothe view that a consensus 
. of experts are agreed upon the principle that what 
is, is best, in regard to the dark tent. Exception 
cannot readily be taken to this; it is only upon 
matters of detail that a fair quarrel can be picked 
with the makers. Some very peculiarnotions as to 
the amount of space essential to the operations of 
development are in vogue amongst them. I have 
before maintained that anything under a 10 by 8 
tent is practically useless. One made to this size 
ermits elbow movement within a space 2ft. 4in. 
y lft. 7in.; little enough in all conscience. One 
. maker, however, thinks this a prodigal waste, for 
he offers us a tent which, though blessed with most 
exemplary qualities in the way of what reads like 
phenomenal portability and lightness, is utterly 
spoilt by the paucity of movement it allows; for I 
submit that a working space of 18in. by 12in. is 
totally inadequate. True, the flexible adjunct is 
said to increase that space to 88in, end 48in. 
respectively; but, be it remarked, only when 
extended on a table. Such a tent, however ser- 
viceable in a room, would be of little use in the 
open air, or on the deck of a ship, or, indeed, in any 
outdoor situation. My ideal tent is one that could 
be laid under contribution either in or out of doors 
impartially, | 
lbow-room, and plenty of it, is always necessary 
when developing. So, too, is water. The method 
of providing a reservoir of this indispensable fluid 
is usually crude, and never satisfactory. A small 
tank, with a hole in the bottom, is placed on the 
top of the tent when open, over another hole, and 
the supply is obtained and regulated by a piece of 
rubber tubing and our old friend the American 
water-olip, I could never understand why this 
tank—flatter, of course, but of increased area— 
should not be fixed inside the tent. It might be 
supplied as now from the outside, and controlled 
inside bya small tap—a neater and handier arrange- 
ment than the tube and olip from all points of 
sight. I understand that some such improvisation 
has been adopted by one maker. In regard to 
shelf accommodation, our tent is, as a rule, rather 


* Extracted from a paper by MARSTON MOORE, in the 
Brittsh Journal of Photography. 


tov generously treated. This is the age of concen- 
trated developers and percentage solutions, and all 
that is needed for the bottles is a small ledge with a 
thin wire rail to hold them in their places, Space 
might thereby be economised and weight avoided. 
Turning to the sink, little more than sufficient out- 
let for six ounces of liquid is needed, whilst it 
seems to me that the flexible tray might be dis- 
pensed with altogether, and a double frame, made 
to size, which, when clamped, makes the plate to be 
developed from its own bottom, substituted for it. 


VARNISHING INCANDESCENT 
LAMPS. 


By NELSON K. CHERRILL. 


N a recent number of the Electrician it is 
mentioned that Messrs. Siemens and Halske 
have recently adopted the system of dipping lamps 
in a thin semi-transparent varnish to obtain the 
effect of ground glass. As the writer has had 
much experience in this class of work, a few notes 
of the best mode of procedure may be of interest. 
The application of various modifications to the 
normal appearance of a lamp by means of varnish 
either coloured or plain is by no means a novel 
expedient, and a similar plan has, I believe, been 
commonly employed in many places for decorative 
work, The most important point in the applica- 
tion of varnish to a lamp is to get it to dry just in 
the right condition. ost kinds of varnish that 
will dry “bright” under ordinary circumstances 
will become “matt” if subjected to a chill, or to 
the action of damp during the drying, and at the 
same time many varnishes intended to dry with a 
matt surface, that would represent ground glass, 
dry “ bright” if the conditions of drying are not 
quite suitable. The class of varnish best adapted 
to this kind of work is what is known as photo- 
grapher’s negative varnish. This class of varnish 
dries almost as hard as the glass itself, and when 
well applied is very durable. When coloured 
lamps are needed the varnish should be of a quality 
to dry “bright,” but when the effect of ground 
glass only is required the simplest way is to use 
what is known as “retouching’’ varnish, which 
gives a “matt” surface at once. In default of 
this, the ordinary negative varnish oan be easily 
modified to give the desired surface by the addition 
of a little weaker alcohol, which almost always has 
the desired effect; but if there is any difficulty a 
little common resin, which chills very easily in 
drying, may be added to the varnish. As to the 
mode of applying the varnish to the lamps, the 
best plan is to hang them on a frame by their 
contacts, so that a current can be passed through 
them during the operation. The lamps should be 
well washed in warm water in which there has 
been dissolved a liberal dose of soda; a thorough 
rinse with fresh cold water should be given, and 
the bulbs should then be carefully wiped quite dry 
with clean linen rags. If the work is to be very 
nicely done, the operator who hangs up the lamps 
on the screen should have on linen gloves, as finger 
marks on the glass are apt to show when the whole 
process is finished. The varnish is poured into an 
upright glass vessel large enough to contain the 
lamp; a common drinking glass is as good as any- 
thing if large enough to admit the lamp. 
pouring out the varnish care should be taken not 
to disturb any sediment which may be at the 
bottom, and if not quite clear it should be filtered, 
as it is of the greatest mopot anos to avoid any 
small floating particle, which would cause spots or 
streaks on the finished surface. All being ready 
if the varnish is to dry bright, i.e., for coloured 
lamps, &c., switch on the current to the lamp for 
afew moments, so as to render it slightly warm. 
Then turn it off, and taking the glass ol varnish in 
the left hand, raise it under the lamp until the 
whole globe is immersed. If the lamp is in any 
kind of rigid anng it will be very easy to immerse 
it, but if it is merely hung on a couple of wires, it 
will require the aid of a little instrument, con- 
sisting of a forked piece of wood, to push the globe 
down into the varnish. As soon as the varnish 
entirely covers the globe lower the glass with one 
steady movement, so that the draining off the 
superfluous varnish shall be commenced in one 
even wave all over the globe; any hesitation or 
pausing in the motion of the glass will be almost 
sure to cause a line on the finished lamp. As soon 
as the tumbler of varnish is quite clear from the 
lamp turn on the current again, and leave it 
running, while several more lamps are being done. 
When about twelve lamps have been varnished 
the first will be ready to come off. Buta little 
care must be taken till the lamp is quite cold, as 
some varnishes will finger mark readily at this 
stage. If the varnish is to dry “matt” the lamp 
should be plunged quite cold, and no current 
should be put into the lamp till the varnish has 
chilled all over, then a little warmth will aid the 
drying, and will also harden the varnish. Almost 
any colour can be given to the varnish by the 
simple use of Judson's dyes, which will readily mix 
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with the varnish and impart their characteristic 
tints. Blue is the most difficult colour to arrive at 
aori, as the dye does not ssem to blend so 
well with the varnish as the other colours, 
besides, the colour is spoilt by the yellow tone of 
the light. To avoid this part of the difficulty the 
lamps which are to be used blue should be run as 
hot as possible, while those for red or yellow 
colours may be comparatively cool, the yellow 
especially so. It goes without saying that all the 
testing of the lamps must be finished before the 
varnishing is commenced. A pleasing effect is 
sometimes produced for purely decorative work b 
using a little dye with the “matt” varnish— 
Electrician. 


THE ACTION OF CERTAIN WATERS 
ON LEAD PIPES. 


HE following communications relating to the 

T action of Sheffield water on lead pipes 
have been addressed by Mr. A. H. Allen, the 
borough analyst, to the local papers. His remarks 
apply to other waters besides that supplied to 
Sheffield :— i 

“ As I find there exist many misconceptions on 
the subject of the action of Sheffield water on lead 
pipes, 1 shall be glad if you will afford me space to 
plave the facts plainly before your readers. In the 
summer of 1885 a medical man in the town called 
the attention of Dr. Sinclair White (the Medical 
Officer of Health) to certain cases of undoubted 
lead-poisoning, of which the origin was obscure, In 
endeavouring to discover the source of the mischief 
Dr. White was led to suspect the Company's water, 
Dr. White consequently instituted a systematic 
inquiry on the subject, and submitted to me for 
analysis samples of water, amounting in the aggre- 
gate tc upwards of three hundred. The results of 
the investigation and the conclusions therefrom 
were embodied in a report presented by Dr. White 
to the Health Committee on January 2st, 1886, 
The investigation showed that at the time the ex- 
periments were made (i. e., the summer and autumn 
of 1885) the water derived from the Agden and 
Strines reservoirs, and distributed to the lower- 
lying parts of the town by means of the Godfrey 
Dam, had practically no action on lead pipes, the 
water drawn from ordinary house taps containing 
no appreciable quantity of lead, even in cases 
where it had stood in the pipes all night 
On the other hand, in every instance in which 
water was drawn from taps in houses supplied 
with the Redmires water, distributed to the 
higher districts of the town by means of the 
Hadfield Reservoir, a very notable 1 
lead was present. When the water had stood In 
the lead pipes all night the proportion of Jead in 
some cases exceeded half a grain per gallon, In 
water drawn from the same taps in the afternoon 
the proportion of lead was considerably less, but 
still such as deserved consideration. Although at 
the time the waters were submitted to me 1 was 
ignorant of their origin, in every instance the 
results of the analysis enabled the water to be 
distinctly olassified, the samples obtained from 
houses supplied with the high-level water alone con- 
taining serious quantities of lead. i 

“ Meanwhile, Dr. White had heard of and inves- 
tigated some scores of oases of undoubted lead- 
poisoning, which were not traceable to the oocups- 
tion of the persons affected. On the other hand, 
every one of these cases ocourred in houses sup- 
plied with high-level water, and analysis sho 
the tap-water to be contaminated with lead tos 
serious extent. The effects of chronio lead- 
poisoning vary greatly with different individuals. 
In the milder forms indigestion, constipation, pails 
in the abdomen, and pains in the limbs will be the 
most prominent symptoms. In severe oases paraly- 
sis of the wrist and hand will be produced and 
granular disease of the kidneys appears to be closely 
connected with the graver cases of lead-poisoning. 
Some of the symptoms being obscure, and common 
to various other diseases, the existence of lead- 
poisoning is liable to be overlooked. A peculiar 
blue line along the edges of the gums is one of the 
most constant and characteristic symptoms, The 
proportion of lead which is generally considered to 
render water seriously objectionable is one 
twentieth of a grain per gallon: but there is some 
reason to believe that in cases in which serious 
effeots have been observed, the proportion of lead 
has considerably exceeded this limit. But it must 
not be supposed that there is any danger in drink- 
ing a glass of water. It is not the single dose, of 
a dozen doses, which will produce any ill effects, 
but the constant use of such contaminated water. 
Lead is a cumulative poison, and each successive 
dose becomes stored up in certain organs of the 
body until the poisonous effects ensue. Farther, 
it must not be supposed that every one is equally 
susceptible to the effects of lead, there being a great 
difference in this respect. If it were not s0, We 
should not find the authentic cases of lead poison- 
ing produced by Redmires water limited tos few 
scores, but we should have sufferers in tens 
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thousands. This oonsideration shows that there 
is no occasion for a public soare in Sheffield on 
the subject of lead-poisoning; but it equally 
shows that those who pooh-pooh the whole subject, 
because they are in the happy position of being 
unaffected, forget that what is sauce for the goose 
is not of necessity sauce for the gander. 

“A striking instance of the way in which lead- 
poisoning may occur is to be found in the follow- 
ing description of my own domestic experience. 
About a year since a member of my family 
suffered from symptoms which her medical adviser 
considered due to lead-poisoning. The blue line on 
the gums was well marked, while the pains in the 
abdomen and limbs were very severe. The water 
drawn from the tap the first thing in the morning 
contained half a grain of lead per gallon, and about 
half that proportion after being allowed to run. 
By passing the water through a Maignen’s carbon 
filter, every trace of lead was removed; but tea 
made from such pure water sometimes contained 
three-quarters of a grain of lead per gallon. 
Analysis showed that the tea as bought was free 
from lead, and for some time I was puzzled 
to account for its presence. It was after- 
wards found that the furr or deposit inside 
the kettle contained a considerable proportion of 


boiled in it. The kettle being replaced by a new 
one, the symptoms of lead-poisoning disappeared 
under proper treatment. I attribute the lead in 
the deposit to a servant having habitually filled 
the kettle from the hot-water tap. Hot water acts 
on a lead pipe much more vigorously than cold, 
Thus, at the present time, the water drawn from 
the cold-water taps at my house in Park-lane con- 
tains only an insignificant trace of lead, except 
after standing all night in the pipes, while on the 
other hand the hot-water taps give water contain- 
ing fully half a grain of lead per gallon, however 
long the water may be permitted to run. The 
moral the ordinary householder should deduce 
from the foregoing description is sufficiently 
obvious. Whether it would be practically possible 
to employ some substitute for lead pipes, or to 
prevent the water supplied to Sheffield from acting 
on them (without affecting its softness and other 
d qualities), are questions which I propose to 
ouss in a second letter, should you consider this 
worthy of publication.” 


“In my previous letter I described the extent to 
which the Sheffield water had been found to act 
on lead. I e that the experiments made 
in 1885 showed that the injurious action on lead 
pipes was found practically to be limited to the 
water derived from the Redmires reservoirs, dis- 
tributed to the higher parts of the town by means 
of the Hadfield dam. I further stated that hot 
water took up the lead more readily than cold, that 
it was the action of repeated small doses which 
was to be feared, and that certain kinds of domestic 
filters removed the lead from the water entirely. 
It must, of course, be fully understood that the 
Redmires water, as delivered from the company's 
mains, is absolutely free from lead; but it takes 
up appreciable and sometimes dangerous quantities 

the metal from the lead service pipes with 
which it afterwards comes in contact. y the 
high-level water from Redmires should have this 
property and the water from Strines and Agden, 
elivered to the low-lying districts of the town by 
means of the Godfrey reservoir, should be inert, is 
almost the only point in dispute, and is evidently 
of importance in relation to the means proposed 
for the treatment of the water. I may add that I 
am far from being convinced that the tendency of 
the Redmires water to act on lead is a constant 
one, It certainly is much less active now than it 
was in the autamn of 1885, and there is some 
reason to suppose that the tendency to act on lead 
as only become grave during recent years, 

In order to avoid the corrosion of service pipes 
the use of some substitute for ordinary lead has 
often been proposed. Thus, tin-lined lead pipes 


are certainly efficient in cases where it is possible 


to insure a complete interior protective coating of 
tin, This, however, in practice is very difficult, 
and any alloy of lead and tin is as bad or worse than 
pure lead, Pipes made wholly of tin I believe cost 
at loast four times as much as lead pipes. Iron 
pipes do not readily lend themselves to the require- 
ments of internal plumbing, and there are other 
disadvantages connected with their use. Anything 
like a wholesale substitution of the lead pipes 
which have been generally used in the past would 
entail an enormous expense on the property owners 
of Sheffield, and the adoption of such a course 
ehould certainly be avoided if any suitable alterna- 
tive exists, It would seem on all grounds far pre- 
ferable to subject the Redmires water—which is 
the only part of the Sheffield supply the experi- 
ments of Dr. White and myself have shown to 
have a serious tendency to act on lead pipes—to 
treatment before it enters the Company's mains 
rather than to change the nature of the service 
pipes or trust to domestic filters or other means of 


removing the lead which the water may have taken 
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up. It is admitted on all hands that such treat- 
ment of moorland water liable to act on lead is 
perfectly practicable, the only difference being as 
to the most efficient and simple means of treat- 
ment that can be adopted. At this point a 


short history of the subject may not be out 
of place. At the time when it was proposed to 
supply Glasgow with the extremely pure and soft 
water from Loch Katrine, it was held by many 
that the tendency of the water to act on lead 
would be a serious danger to the inhabitants of 
Glasgow. On the other hand, it was found that 
the power òf the water to corrode lead was entirely 
destroyed by previously subjecting the water to 
contact with old red sandstone or with limestone, 
and it appears highly probable that the practical 
immunity of the inhabitants of Glasgow from lead- 
poisoning is due to the conveyance of water for 
considerable distances through an aqueduct com- 
posed in large part of these materials. Some years 
ago a very serious epidemic of lead-poisoning arose 
in Huddersfield. Investigation showed the cause 
to be confined to those districts of the town sup- 
plied with water from either one or two of the 
fonr reservoirs on which Huddersfield is dependent. 
The question was investigated by Mr. Jarmain 
(the Borough Analyst for Huddersfield), who 
attributed the action of the water of these 
two reservoirs on lead to the presence of 
traces of acid derived from the peat and 
ochreous springs of the collecting grounds, 
and he advised the Corporation, who were 
the suppliers of the water, to adopt a system of 
neutralising the acid by treating the water with a 
small quantity of lime or limestone. In 1882, Mr. 
J. J. Milnes, a solicitor practising in Huddersfield, 
was wholly disabled by lead-poisoning, his limbs 
being completely paralysed. He consequently 
brought an action for damages against the Hud- 
dersfield Corporation. The fact of lead-poisoning 
and its origin in the Huddersfield water was ad- 
mitted, and I believe the jury gave damages for 
Mr. Milnes accordingly; but the Corporation 
appealed on a point of law—namely, whether they 
were liable for the action of the water on the lead 
service pipes, which were not under their control, 
the water as supplied by them from the iron mains 
being free from lead. The case was carried from 
court to court, and ultimately a decision was given 
by the House of Lords in favour of the Corpora- 
tion. A year or two later an outbreak of lead- 
poisoning occurred at Keighley when the inhabit- 
ants were supplied with water from a new reservoir. 
In one instance actual death occurred, which the 
coroner's jury considered to have been accelerated by 
lead-poisoning. On the recommendation of Mr. Jar- 
main, the reservoir water was caused to pass for 
eighty yards through an aquedact built of lime- 
stone, and into which a certain small amount of 
quicklime was thrown every day. Since this 
simple and economical remedy has been in use the 
Keighley water has ceased to act on lead, and the 
lead-poisoning there has wholly disappeared. The 
limestone is readily kept in order by brushing its 
surface every few weeks with a coarse broom, 
which clears the surface from the deposited peaty 
matter, and this subsequently settles readily into a 
small depositing tank. It is an interesting and 
important fact in connection with the method of 
treatment adopted at Keighley, that the hardness 
of the water is not materially increased, the altera- 
tion never exceeding one degree, an amount quite 
insignificant either from a domestic or manufac- 
turing point of view.” 


PHYSIOLOGICAL ACTION OF 


NITROUS-OXIDE GAS. 


R. DUDLEY BUXTON has communicated 
two valuable papers upon the above subject 

to the Odontological Society, based upon numerous 
clinical observations and experiments. The effects 
of nitrous oxide inhalation upon the mammalian 
organisms are, he says, broadly speaking—(1) a 
condition of anesthesia; (2) an emotional state, 
provoking a sensation of exhilaration—in fact, it 
plays the rôle of a stimulant; (3) it gives rise to 
modifications of the respiratory and (4) circulatory 
systems; and (5) provokes marked muscular move- 
ments, which may be classed as (a) rigidity and (b) 
jactitations, The anesthesia produced by nitrous 
oxide is not dependent upon analgesia or loss of 
sensation of painful impressions of the sensory 
end-organs, such as that produced by cocaine, 
&o., or upon failure of the conducting sensory 
nerves, for sensation is retained until the 
perceptive 
moreover, there is immediately anterior to the loss 
of consciousness a hyper-æsthetio stage, therefore 
it may be concluded that the nerve centres are 
acted 855 The ways by which nitrous oxide may 
enter the system, and is enabled to produce its 


acting as an irrespirable gas and causing asp 
or by exercising a specific action inst as strychnine 


does. 


wers themselves cease to receive; | Er 


special effects, are—either that it gives rise to 
other bodies by oneness in its chemical form, or by: 
hyxia, 
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Dr. Frankland came to the conclusion that 
nitrous oxide was not decomposed during its 
sojourn in the body, basing his opinion upon 
analyses made of the air expired by rabbits 
when confined in an atmosphere of mixed 
air and nitrous oxide. In the first stage of 
asphyxia, that of dyspnea, there is an increase 
in the respiratory movements, both inspiratory 
and expiratory; in the second, a dominance 
of the expiratory efforts, culminating in general 
convulsions; in the last, exhaustion, with long- 
drawn inspirations, gradually dying out. The 
blood-pressure during the first and second stages 
rapidly rises, Dr. Dudley Buxton has never ob- 
served an increase in the expiratory movements 
when HO, has been administered, which are 
merely increased in number and depth, or expira- 
tory convulsions, notwithstanding the gas has been 
pushed to its utmost limit, and from a large 
number of s hygmographio tracings the tension in 
the arteries has been lower than normal. In ex: 
periments upon dogs, Dr. Buxton foun 

that where a trephine-hole was made throug 

the skull during the inhalation of the gas 
the brain pulsations became more forcible 
and somewhat hurried; then the brain sub- 
stance was seen to swell up, until at last it 
actually protruded through the aperture ; whereas, 
in a similar 5 with the trachea occluded, 
the brain receded, sinking away from the opening. 
Other experiments showed that the heart's action 
was but little interfered with by nitrous oxide 
even where the inhalations were pushed unti 

respiration was interrupted ; during asphyxia, on 
the other hand, a rapid and continuous increase in 
blood-pressure invariably ocourred. The dose of 
nitrous oxide required to produce insensibility 
varies very considerably in different persons 
fact which supports the view that nitrous oxide 
exerts a specific action on the nerve centres. Dr. 
Buxton also discusses many other interesting points 
in the action of the gas, such as the occurrence of 
hallucinations.—Lancet. 


THE MAKING OF BRITAIN. 


T a remarkably interesting address on the 

“ Making of Britain,” delivered in the leoture 
hall of the University Museum, Oxford, and pub- 
lished this month in Macmillan’s Magazine, Prof. 
Archibald Geikie says :— 

Let us try to raise a little the curtain of obscurity 
that hangs over that far-off time when the earliest 
human inhabitants found their way to this region. 
The first and most memorable feature in the 
topography of that dim antiquity is one about 
which there can hardly be any doubt. Britain 
was not yet an island. The downs of Kent ran on 
across what is now the Strait of Dover, and joined 
the downs of Picardy. A large tract of the bed ef 
the North Sea, all tho southern part at least, was 
then dry land—a wide plain, across which the 
Thames meandered northward to join the Rhine. 
Whether Ireland had already been separated from 
the rest of Britain has not yet been ascertained ; 
but England and Scotland were parts of the Con- 
tinent, and prolonged the dry land of Europe 
boldly westward into the Atlantic Ocean. It was 
over these downs now lost, and across these plains 
now submerged beneath the sea, that the first 
human population entered our region. J udged by 
the relics they have left behind them of their 
handiwork, these earliest Britons must have been 
a race of rude savages, fashioning their weapons 
and tools out of flint and out of the bones of the 
animals they killed in the chase: clad in skins, 
living in caves, rock-shelters, and holes dug in the 
earth; and waging incessant warfare, if not with 
each other, at least with a host of wild beasts of 
the field, and with a climate more inclement than 
any now to be found within the bounds of Hurope. 

At the time of its greatest rigour, the olimate of 
the north-west of Hurope, during these remote 
ages, resembled that of northern Greenland at the 
present day. Vast fields of ice and snow lay over 
all the northern and central parts of Britain. One 
wide glacier, descending from Scandinavia, ex- 
tended across the site of the North Sea, and, join- 
ing the English ice, advanced southward nearly as 
far as London. The ice that streamed off the west 
of Scotland and Ireland went out into the Atlantic 
as one widely-extending wall which oumbered 
the ocean with icebergs. The only part of tho 
country not then invaded by the northern ice, and, 
therefore, habitable by man, was the southern 
strip that stretched from France and the mouth 
of the Thames to the Bristol Channel. But se 
eat was the cold of winter that the ground in 
that southern tract was probably frozen hard for 
some depth, and only melted at the surface in 
summer. The rapid thawing of the snows in warm 
weather gave rise to floods that swelled the streams 
and deluged the surface of the country. ye 
most inhospitable time! One might well wonder 
what could have brought even the most forlorn 
‘race of men to these forbidding and ice-bound 
‘shores, But, in all probability, man was in the 
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country before the climate became so severe, and 
was gradually driven southward by the increase of 
the cold and the advance of the ice. 

Of the animals that were contemporaneous with 
man during these dreary centuries some relics 
have been preserved. We know that the reindeer 
wandered over the west of Europe as far, at least, 
asthe south of France. The musk-sheep, too, the 
glutton, the arctic fox, the lemming, and other 
truly northern forms of life, pushed southward by 
the advance of the joe - fields, roamed over Britain 
and central Europe. With these still living species 
others appeared which have long been extinct, such 
as the hairy mammoth and the woolly rhinoceros, 
both of which have left their bones in many parts 
of the south of England. 

But the temperature was not continuously Arctic. 
There came intervals of milder seasons, when the 
ground thawed, and the snow disappeared, and the 
glaciers shrank away northward. During these 
more congenial periods, animals of temperate and 
southern climes found their way into the west and 
north. In the valley of the Thames, for instance, 
elephants and rhinoceroses browsed on luxuriant 
herbage. Among the glades, on either side, the 
stag and roe and the huge-antlered Trish elk found 
ample pasturage. Herds of urus and wild bison 
moved across the plain; and in the woods the 
brown bear, the grizzly bear, and the wild boar 
found a home. In the wake of this abundant 
animal life came the carnivora that preyed upon it, 
Among the sounds familiar to human ears all along 
the valley were the nightly roar of the lion, the 
yell of the wild cat, the how] of the hysna, and 
the bay of the wolf. The river itself teemed with 
life. its waters the African hippopotamus 
gambolled and the beaver built his dams. 


Slow secular changes that influenced the climate 
once more brought back the cold, and drove south- 
ward this abundant animal life. As the snow and 
ice returned, the contest between frost and warmth 
gave rise to floods that swept across the frozen 
ground and strewed it with loose deposits, among 
which human implements and the bones of animals 
both of northern and southern types, were mingled 
together. How far these animals were really 
coeval in the country, or whether their apparent 
association is not the result of the accidental mix- 
ing up of their remains, is an interesting problem 
not yet solved, Indeed, the story of what are called 
the valley-gravels is still very imperfeotly 
understood, and offers many attractions to the 
enthusiastic observer. 

Let us now come down the stream of time, across 
the long series of centuries that intervened between 
the Ice Age and the beginning of history, and look 
at the aspect presented by the conntry when the 
Romans entered it nineteen hundred years ago. 
What a momentous change had in this long interval 

assed over it! First, and most important of all, 

ritain was no longer a part of the continent, but 
had become on island, separated then, as now, by a 
strip of rough sea-chaunel from the nearest part of 
Hurope. The climate, too, had changed; snow- 
fields and glaciers had vanished; the summers and 
winters had become much what they are still. Of 
the characteristic animals, some had disappeared 
others had become rare. The lion, hyzna, 
rhinoceros, elephant and hippopotamus, for in- 
stance, had retreated to more southern latitudes ; 
but the wolf, brown bear, and wild boar still 
haunted the forests. The early tribe of men, too, 
who made the flint weapons found in the valley- 
gravels, had been driven away or been swallowed 
up by successive waves of immigrants from the 
great family of the Celts, who were now the 
dominant race in these islands. 

In trying to account for such great changes in 
the character of the outer aspect of Britain, a wide 
range of investigation opens out to us, wherein but 
little progress has yet been made. For example, 
what were the circumstances under whioh Britain 
became an island? That this geological revolution 
was mainly due to a subsidence of the region can 
hardly be doubted. To this day, between tide 
marks, or below low water, we can still see the 
stumps of trees standing where they grew, and beds 
of poat containing nuts and other vestiges of a 
land vegetation. These “submerged forests” are 
proofs of a comparatively recent sinking, and are 
no doubt, to be regarded as relios of the general 
mantle of wood and bog that covered the country 
at the time of the downward movement. The floor 
of the North Sea still preserves many of the 
features which must have marked the former wide 
terrestrial plain that ocoupied its site. From the 
headlands of Yorkshire the line of oliff is pro- 
longed as a steep submarine bank for many miles 
towards the coast of Denmark, broken by two 
gorges or valleys, in the westmost of which may 

ave flowed the Thames, while the eastmost gave 
passage to the Rhine. Was the subsidence slow 
and tranquil, or was it sudden, and accompanied 
with waves of disturbance that devastated the 
lower grounds of western Europe ? 

The last connecting link between Britain and 
the Continent was probably the line of chalk- 
ridge between Dover and Oalais. There is some 


reason to surmise that it survived the submergence 
of the northern plain. Along this narrow ridge 
the earliest Celtic immigrants may have made 
their way. Its ultimate disappearance is probably 
referable rather to erosion at the surface than to 
underground movements. Attacked on the one 
side by the breakers driven against it by the south- 
western gales from the Atlantic, and on the other 
by those of the North Sea, it would eventually be 
cut through. When once the tides of the two seas 
united, their progress for a time would be com- 
paratively rapid in sawing down the soft chalk, in 
widening for themselves a passage and deepening 
it.as far as the downward limit of their erosive 
power. But to this day the narrows of the strait 
remain so shallow that, as has often been said, St. 
Paul's Cathedral, if set down there, would rise 
half out of the water. 

Since the subsidence of the great plain, other 
manifestations of underground energy have shown 
themselves within the British area. Some portions 
of the land have been elevated, and in the selvage 
of 5 coast-line relics of the human occupants 
of the country have been found. In other places, 
renewed depression has been suspected to have 
occurred. But the evidence for these upward and 
downward movements deserves further careful 
investigation both from the geological and the 
historical side. 

Though on the whole singulaftly free from those 
more violent exhibitions of subterranean activity 
which, as within the last few days, have carried 
death and destruction far and wide through some 
of the fairest regions of the earth’s surface, 
Britain has from time to time been visited by 
earthquakes of severity enough to damage public 
buildings. The cathedral of St. David's, in its 
uneven floor and dislocated walls, still bears 
witness to the shock which six hundred years ago 
did so much injury to the churches of the west of 
England. But though a formidable catalogue has 
been drawn up of the earthquakes experienced 
within the limits of these islands, it is not to that 
kind of underground disturbance that much per- 
manent alteration of the surface of the country is 
to be attributed. 

At the dawn of history the general appearance 
of this country must have presented in many re- 
spects a contrast to that which we see now; and 
notably in the wide spread of its forests, in the 
abundance of its bogs and fens, and (through the 
1 distriots) in the prodigious number of its 

es. 

At the first coming of the Romans by far the 
larger part of the country was probably covered 
with wood. During the centuries of Roman occu- 
pation some of the less dense parts of the woodland 
were cleared. In driving their magnificent straight 
highways through the country, the Roman legion- 
aries felled the trees for seventy yards on each side 
of them to secure them from the arrows of a lurk- 
ing foe. So stupendous was the labour involved 
in this task, that they gladly avoided forests, where 
that was possible, and sometimes even swung their 
roads to right or left to keep clear of these formid- 
able obstacles, For many hundreds of years after 
the departure of the legions, vast tracts of 

rimeval forest remained as impenetrable barriers 

etween different tribes. In these natural fast- 
nesses the wolf, brown bear, and wild boar still 
found a secure retreat. Even as late as the 12th 
century the woods to the north of London swarmed 
with wild boars and wild oxen. Hverywhere, too, 
the broken men of the community betook them- 
selves to these impenetrable retreats, where they 
lived by the chase, and whence they issued for 
plunder and bloodshed. The forests were thus 
from time immemorial a singularly important 
element in the topography. They have now 
almost entirely disappeared, and their former sites 
have as yet only been partially determined, though 
much may doubtless still be done in making our 
knowledge of them more complete. 

In connection with this subject it should be re- 
membered that, in many instances, the areas of 
wood and open land have in the course of genera- 
tions completely changed places. The wide belts 
of clay-soil that sweep across the island, being 
specially adapted for the growth of trees, were 
originally densely timbered. But the process of 
clearance led to the recognition of the fact that 
these olay-soils were aleo eminently fitted for the 
purposes of agriculture; hence, by degrees, the 
sites of the ancient forests were turned into corn- 
fields and meadows. On the other hand, the open 
tracts of lighter soil, where the earlier settlers 
established themselves, were gradually abandoned, 
and lapsed into wastes of scrub and copsewood. 


The fens and bogs of Britain played likewise a 
large part in the attack and defence of the couutry 
in Roman and later times. They were of two 
kinds. One series lay on the coast, . in 
sheltered inlets of the sea, and were liable to inun- 
dation by high tides. The most notable of these 
was the wide tract of low, swampy land at the 
head of the Wash, our Fenland—an area where, 
seoure in their amphibious retreats, descendants 
of the Celtic population preserved their in- 


dependence not only through Roman but through 
Saxon times, if indeed, as Mr. Freeman sean Feuer 
outlying settlements of them may not have linge 
on till the coming of the Normans. The other sort 
of fens were those formed in the interior of the 
country by the gradual encroachment of -marshy 
vegetation over tracts previously f b 
shallow sheets of fresh water and over flat land, 
It was in these swamps that the Caledoni 
according to the exaggerated statement of Xiphi- 
line, concealed themselves for many days at a time, 
with only their heads projecting above the mire, 
At a far later time the peat-bogs of the debateable 
land between England and Scotland formed an im- 
ertant line of advance and retreat to the free- 
bootere of tke border, who could pick their way 
through sloughs that to less practised eyes were 
impassable. i 

One of the distinguishing features among the 
topographical changes of the last few hundred 
years has been the disappearance of a vast 
number of these fens and bogs. In some cases 
they have been gradually silted up by natural 
processes; but a good many have no doubt been 
artificially drained. The sites are still preserved 
in such Saxon names as Bogside, Bogend, Moss- 
flats; and where other human record is gone, the 
black peaty soil remains to mark where they one 
lay. It would not be impossible, with the help of 
such pieces of evidence and a study of the pre- 
sent contours of the ground, to map out in 
districts, now well drained and cultivated, the 
swamps that hemmed in the progress of our ances 
tors. 

No one looking at the present maps of the North 
of England i Sootland would be led to suspect 
what a large number of lakes once dotted the 
surface of thone northern regions. Yet if he turns 
to old maps, such as those of Timothy Pont, 
published some three hundred years ago, he 
will notice many sheets of water repre- 
sented there which are now much reduced 


in size or entirely replaced by cultivated 
fields. farther, he scans the topographical 
names of the different counties, he will be able to 


detect the sites of other and sometimes still older 
lakes ; while, if he sets to work upon the geologi- 
cal evidence by actual examination of the ground 
itself, he will be astonished to find how abundant 
at comparatively recent times were the tarns and 
lakes of which little or no human record may have 
survived, and often how much larger were the 
areas of the lakes that still exist. Owing to some 
peculiar geological operations that characterised 
the passage of the Ice Age in the northern hemis- 
phere, the land from which the snow-fields and 
glaciers retreated was left abundantly dotted over 
with lakes, The diminution and disappearance of 
these sheets of water is mainly traceable to the 
inevitable process of obliteration which sooner or 
later befalls all lakes great and small. Detritus 
is swept into them from the surrounding 
slopes and shores. ar brook that enters 
them is engaged in filling them up. The marsb- 
loving vegetation which grows along their shallow 
margins likewise aids in diminishing them. Man, 
too, lends his help in the same task. In earl 

times he built his pile-dwellings in the lakes, an 

for many generations continued to cast his refuse 
into their waters. In later days he has taken the 
more rapid and effectual methods of drainage, and 
has turned the desiccated bottoms into arable land. 


Nor have the changes of the surface been oon- 
fined to the interior of the country. Standing as it 
does amid stormy seas and rapid tidal currents, 
Britain has for ages suffered much from the attacks 
of the ocean. More especially has the loss of land 
fallen along our eastern shores. Ever since the 
submergence of the North Sea and the outting 
through the Strait of Dover, the soft rocks that 
form our sea-board facing the mainland of Europe 
have been a prey to the restless waves. Within 
the last few centuries whole parishes, with 
their manors, farms, hamlets, villages, and 
churches have been washed away; anı the 
fisherman pow casts his nets and baits his lines 
where his forefathers ploughed their fields and 
delved their gardens, And the destruction still 
goes on, In some pieces a breadth of as much as 
five yards is washed away in asingle year. Hol- 
derness, once a wide and populous district, is losing 
a strip of ground about two and a quarter yards 
broad, or in all, about thirty-four acres annually. 
Its coast-line is computed to have receded between 
two and three miles since the time of the Romans 
—a notable amount of change, if we would try to 
picture what were the area and form of the coast- 
line of eastern Yorkshire at the beginning of the 
historio period, i , 

But though the general result of the action of 
the sea along our eastern border has been destruo- 
tive, it has not been se everywhere. In sheltered 
bays and creeks some of the material, washed away 
from more exposed tracts, is cast ashore again. 
this way part of the mud and sand swept from 
the olifis of Holderness is carried southward into 
the Wash, and is laid down in that wide recess 
which it is gradually filling up. Along the 
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of Norfolk and Suffolk inlets which in Roman and 
later times were navigable channels, and which 
allowed the ships of the Danish Vikings to pene- 
trate far into the interior of the country, are now 
effaced. On the shores of Kent, also, wide tracts 
of low land have been gained from the sea. Islands 
bétween which and the shore Roman galleys and 
Saxon warboats made their way, are now, like the 
Isle of Thanet, joined to the mainland. Harbours 
and towns, like Sandwich, Richborough, Win- 
chelsea, Pevensey, and Porchester, which once 
stood at the edge of the sea, are now, in some cases, 
three miles iuland, There appears, also, to have 
been a curious gain of land on the south coast 
of Sussex, which has considerably altered the 
physical eography of that district. The valleys 

y which these downs are trenched were 
formerly filled with tidal waters, so that the 
ancient camps, perched so conspicuously on the 
crest of the heights, could not communicate 
directly with each other except by boat. Instead 
of being a connected chain of fortifications as was 
once supposed, they must have been independent 
strongholds, surrounded by water on three sides, 
and on the north by dense forest and impassable 
morasses, 

But the enumeration of the minor changes of 
surface might be indefinitely extended. Let me 
only add, in conclusion, that what I have tried to 
say generally for the whole country must be worked 
eut for each district. A large amount of informa- 
tion still remains to be gleaned ; and though our 
knowledge of the past must always be fragmen- 
tary, it need not continue to be so vague and im- 
perfect as it is now. The field is a wide one, 
where many workers are needed, and where the 
active co-operation of the young is especially 
welcome. 


USEFUL AND SCIENTIFIC 


— $o—___ 


Manganate of Baryta for Bleaching Solu- 
tions and Extracts. — Manganate of baryta 
is a green crystalline powder, which is insoluble in 
water. Sohad, in 1865, proposed to use it as a 
colour in place of arsenic green; but so far it does 
not seem to have been applied in the printing 
trade. It is now proposed to use it for bleaching, 
and it is claimed that it acts equally as well as 
hydrogen peroxide, that it is cheaper and will kee 
better, that it acts on solutions, be they neutral, 

ine, or acid, and that it can be easily applied. 
The liquid which is to be bleached is heated, and 
the manganate of baryta, which has been pre- 
viously ground together with water, is added 
until the liquid has been sufficiently decoloured. 
The manganate of baryta becomes in this reao- 
tion decomposed into manganate of baryta, a 
brown insoluble substance whioh settles out, and 
can be separated by means of a filter press or by 
desantation, and into oxygen, which is in this case 
the bleaching agent. This material can, naturally, 
only be used in a limited number of cases; but in 
the preparation of certain fine chemicals it might 

ound useful. It is proposed to use it for de- 
colouring glue, extracts, and other substances, and 
it is said that it does not decompose glue or tannin. 


Publio Libraries in the United States.— 


NOTES. 


The publio libraries of the United States having 


10,000 volumes and upwards number 2,981, or one 
to every 10,000 of the population, with an average 
of 8,862 volumes. New Hampshire has one library 
to every 2,700 inhabitants, Massachusetts, Con- 
necticut, and Rhode Island one to every 8 000— 
8,500. assachusetts is in the van as to the 
number of libraries—427, or rather more than 14 

r cent. of the grand total. New York is close 

hind with 391, but of course with a marked dis- 
proportion when population is considered. The 
respective volume totale are:— Massachusetts, 
3,669,085; New York, 8,168,508. A careful count 
shows that (exclusive of suburbs) New York City's 
libraries have 1,414,795 volumes, those of Boston 
1,015,419. Forty-seven libraries have 50,000 and 
upwards ; the library of Congress standing first, 
with 565,184 volumes, and Boston Publio Library 
second (484, 887). on 


Gas- Wells as Hot-Beds.—According to re- 
po around nataral gas-posts at Sewickley, near 
itteburg, Pa., within a radius of 20ft., grass has 
been as green all winter as in summertime, For 
over a month pansies planted near these posts 
have been in full bloom. A market gardener is 
raising asparagus in the open air by the aid of the 
gas, and proposes to test its use in beds of vegetables 
eretofore grown in greenhouses. 


As a method of cracking glass with certainty, 
the following is given by H. Beckmann :—“ A. 
scratch is made with a file; at both sides of this, 
pads of wetted filter paper are wrapped round the 
object, leaving a space of a few millimètres between 
them. The fiame of a Bunsen or gas blowpipe is 
applied to this space, when the crack will be 
carried round from the scratch midway between 
the two pads.” 


SCIENTIFIC SOCIETIES. 


— — 


ROYAL ASTRONOMICAL SOCIETY. 


o” Wednesday, April the 6th (Mr. Edwin 
Dunkin, vice-president, in the chair), Mr. G. 
F. Ohambers read a paper on “A Oatalogue of 
Red Stars.” He said that the list of red stars he 
had prepared was the outcome of many hundreds 
of observations extending over a peried of 17 
years, from 1870 to 1886 inclusive. The telescope 
employed at first was a din. refractor; but the ob- 
servations since 1884 had been made with a 6in. 
refractor. This catalogue made no pretence to 
being exhaustive, and must not be regarded as more 
than it profdssed to be—namely, a working list of 
the best of the red stars which were always 
within the reach of their instruments, regard bein 
had to the season of the year and to the place o 
observation, In another sense the catalogue was 
not exhaustive, as it only inoluded stars of tested 
colour and of not less than 83 degrees of magni- 
tude. It might be that the eyes of the present 
race of observers were not so sensitive to red hues 
as their predecessors ; but he certaiuly had often 
considered that many of his predecessors in the 
observation of red stars had greatly i 
the colours that they had asoribed to them, Taking 
the so-called red stars all round, his opinion was 
that a more generally accurate generio term for 
them would be orange stars. Very few of them 
approached to red, and less than a dozen 
could be properly termed carmine or ruby. 
These remarks were requisite by way of 
caution in order to guard inexperienced ob- 
servers from being disappointed when they came 
to examine stars desoribed by Sir William Hers- 
chel, Sir John Herschel, Schmidt, and others, as 
red, or very red. These observers, no doubt, saw 
stars of a redder tinge than they had since been 
found to exhjbit. In the case of the Herschels, 
this might have been due to the character of their 
metallic mirrors, or to e of eyesight, or 
to both causes combined. Speaking generally, the 
vast majority of the stars here catalogued were 
merely orange. The results of his own work in- 
cluded 589 stars examined by himself out of a total 
of 711, being virtually all those visible in England. 
It would not be difficult to offer many interesting 
suggestive reflections as the result of a prolonged 
study of red stars; but he would only record the 
fact that many of the stars which were certainly 
variable were red, and that many of the red stars, 
since they were first noted as such, had been 
found to be variable. The instances that could 
be cited in support of these statements were 
very numerous, It was quite impossible for 
the ooincidence between the redness of the 
colour and the variability of the light 
of several hundred stars to be accidental. 
What it meant he did not presume to suggest. 
Amongst observers who had ‘paid much attention 
to the colour of red stars, a foremost place must, 
of course, be given to Mr. Birmingham. It was to 
be remarked that the space of the heavens in- 
cluding the constellation Cygnus, seemed to be par- 
ticularly thickly studded with red and orange stars: 
it might not unnaturally be called “the red region 
of Cygnus,” and although the chance of finding a 
star of any special colour must be greater amongst 
the countless multitudes of the Milky Way” than 
elsewhere, no speoial richness in colour of red stars 
had been discovered there. The reason why stars 
below 83 or 9th magnitude had not been included 
in the catalogue was that where one was dealing 
with a star near tu the limit of visibility, the 
colours were apt to become imaginary, and without 
any desire to impute bad faith to an observer who 
talked about a star of magnitude 18 being 
coloured red, he did not as a rule believe that it 
was possible to assign colour to stars of lesser mag- 
nitude than he had mentioned, unless a very large 
telescope was employed in viewing them. The 
uestion had often been discussed as to how 
r flat-surface diagrams of colour were of 
any use as standards of comparison of 
the colour of stars. For his own part he 
was disposed to question their ‘usefulness. He 
thought a transparent diso of coloured glass 
arranged in gradation of colour, and mounted on a 
frame sufficiently portable to be held in the hand 
by the observer while his eye was at the eyepiece of 
the telescope might be used for the comparison of 
star colours. Probably the chief difficulty would 
be in obtaining a sufficiently piercing white light 
to illuminate the discos, If this could be obtained, 
either by means of electricity or otherwise, some 
such apparatus might be effective and trustworthy, 
while not very expensive nor cumbersome. The 
catalogue included red stars recently brought 
under the notice of the Society by Mr. Hapin, 80 
far as he had been able to examine them. He had 
also included a few which he had not been able to 
examine, in order to make the catalogue as fairly 
complete as possible. 
Capt. Noble said: When Mr. Chambers was 
occupied in the preparation of his catalogue of red. 


‘of the spectrum together. 


stars for his“ Desoriptive Astronomy, he spent a 
night with me in my observatory, and he brought 
a list of red stars which he asked me to go over 
with him; and I was very much struck then with 
the extraordinary difference in people's eyes in the 
perception of redness in stars. As far as my memory 
serves me, we made out between us that two- 
thirds of the stars in his list were orange, and as 
to the remaining one-third, with the utmost 
stretch of courtesy towards the gentlemen who 
originally called them red, we could not make 
them out to be anything but white. 

Mr. Gill: I think that the differences in the 
estimates of colour may to a great extent be 
accounted for by the difference in the colour cor- 
rection of the telescope used. I came across a 
curious case of difference in the estimation of 
colour in examining the object-glasses of two well- 
known optioians— Mr. Grubb and Dr. Schroeder. 
Mr. Grubb in his object-glasses obtains a good co- 
incidence of the rays more towards the red end of 
the spectrum than in the case of Dr. Schroeder, 
who leaves a considerable quantity of e 
red in order to keep the rays towards the blue en 
I have no doubt that 
both opticians were guided simply by the different 
sensibility of their eyes to colour, Mr. Grubb’s eyes 
being more sensitive to red rays, and Dr.Schroeder’s 
to blue rays. 

Mr. Ranyard: Very different estimates as to 
redness have also been made by observers using 
reflectors, which bring all the colours to the same 
focus. For instance, Mr. Webb, using a refleotor, 
estimated stars as much less red than the 
Herschels father and son, who both used re- 
flectors. There must be something physiological. 
Varying degrees of colour sensitiveness, or colour 
blindness at the red end of the spectrum must be 
common. 

A paper by Mr. Howard Grubb was then read on the 
“Choice of Instruments for Stellar Photography.” 
In considering the important question whether a 
reflecting or refracting telescope is likely to give 
the best results, Mr. Grubb comes to the conclusion 
that the advantage appears to be on the side of the 
reflector. If the spherical aberration is properly 
corrected, ail the rays are brought to the same focus 
with the reflector, and the field of the reflector is 
theoretically flatter; though, as General Tennant 
has pointed out, there is a considerable amount of 
“coma” to be found in the lateral pencils of the 
reflector, which causes distortion of the star discs. 
The value of General Tennant’s paper would have 
been greatly increased if he had compared the 
lateral distortion of star disos for reflectors and 
refractors composed of two lenses, such as those 
used by the Brothers Henry. Although this has 
not been done theoretically, some practical guidance 
may be obtained. According to Prof, Pritchard, 
stellar images obtained with Mr. de la Rue's 
reflector are practically ciroular at 80’ from the 
centre of the field, while at the same distance in 
MM. Henry's plates, obtained with a refractor, the 
small star discs are ellipses, the proportien of whose 
major and minor axes are 9 to 4. As far as Mr. 
Roberts's results at present go, they tend to show 
that a field of about 2° by 2° is the maximum 
attainable with good definition. 

Mr. Gill was called upon by the President to 
give some account of his stellar photographic work 
atthe Cape. He said: It will probably be in the 
memory of the Society that in 1882, with the aid 
of Mr. Ellis, the eis. al bv at Mowbray, near 
Cape Town, we obtained photographs of the great 
comet of that year, and that these photographs con- 
tained pictures of stars nearly to the ninth magni- 
tude after 23 hours’ exposure, and those i 
gave rise to the idea that by means of such lenses 
or rapid rectilinear compound lenses photographs 
might be made on which stars in the aky to the 9th 
and 9} magnitudes, according to the system of 
Argelander, might be rapidly secured. I laid 
before the Royal Society a proposal to that effect 
on the occasion of my visit to England in 1884, and 
by the generosity of the Government Grant Fund 
of the Royal Society, the services of Mr. Woo1- 
ward were engaged, and the work has been in prv- 
gress and has gone on for some time, and after we 
had secured a considerable number of results photo- 

aphs were sent to me by the Messrs. Henry, of 
Paris. The quality of work which they pro- 
duced was infinitely superior to anything we 
obtained at the Cape. The quality of the definì- 
tion of a number of the stars was due in the first 
place to the superior lenses which they employed, 
and secondly, to the much more rapid plates which 
they used. But there is a distinctive difference 
between the leading idea of the photographs ob- 
tained at Paris and those which have been ob- 
tained at the Cape. The idea in Paris was, in the 
first place, to obtain pictures such as would enable 
the work of Chacornao to be carried on by Messrs. 
Henry in a more thorough and perfect manner, 
viz., to complete the Ponpe charts which, when 
they reached the Milky Way, it became impos- 
sible to construct on the ordinary method, 80 
far that is a valuable and splendid work to acoom- 
plish; but it was a work that could be readily 
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accomplished by them by successive comparatively 
small adjoining areas, The work I had undertaken 
at the Cape was of a totally different character. 
My intention was to complete for the southern 
hemisphere the work begun and carried out in the 
North by Arglander, and it was necessary in carry- 
ing out such a work to devise some system which 
would render that work possible within a limited 
number of years, and which would admit of after 
measurement and discussion. The plates of Messrs. 
He only covered an area whioh at the 
outside may be represented by two degrees square 
on the side. The Cape plates give pictures of an 
area of over five degrees square, which are suffi- 
ciently sharp for accurate measurement, at least to 
one-tenth of a minute, and we believe almost to a 
single second. These pictures are sufficient for 
that purpose. They cover an area of six degrees 
on the side, or 36 square degrees. Therefore, by 
such a process, we get comparatively quickly over 
the sky. Iam told by Capt. Abney that the plates 
I employed, those of the Paget Plate Co., which 
were the quickest I could then obtain, can now be 
replaced by plates of his invention, which work 
eight times as rapidly ; and, therefore, we shall be 
able to work if not eight times as quickly, at least 
four or five times as rapidly as at present. I wish 
to show how far this work at the Cape is a work 
that, notwithstanding the superior results of 
Messrs. Henry in many respects, should be still 
catried to completion. It is quite certain that 
within a very few years, probably two years now, 
in view of the increased sensitivity of the plates we 
can procure, we shall finish the photographic work 
I have been engaged upon. 
The meeting adjourned at ten o'clock. 


WESTERN MICROSCOPICAL CLUB. 


HE club met on Monday last at the invitation 
of the hon. secretary, Mr. A. W. Stokes. The 
host gave an exposition of “ A Rapid Method of 
Dry-Mounting.“ About nine-tenths of the objects 
supposed to be mounted dry are found in the course 
of time to have the lower surface of their inclosing 
cover-glass bedewed with spherules of moisture or 
with minute crystals ; occasionally the object itself 
is overgrown with fungus also. In mounting an 
object a cell of some kind is usually needed; this 
may be formed of a ring of cement, paper, glass, 
vulcanite, or tin. In fastening this ring on to the 
glass-slip, or in fixing the cover-glass, some cement 
must be used. Such cements are usually made 
liquid by water, alcohol, or turpentine. Time may 
be given for thorough drying of the cement that 
fastens down the cell; but it is quite impossible, if 
any of these liquid cements are used to fasten down 
the cover-glass with, for the cell to be a dry cell 
since the liquid must dry into as well as outside o 
the cell. What is technically called “ sweating ” 
must necessarily take place. This sweating is 
fatal to such objects as dry-mounted diatoms, 
blood-corpuscles, E., mounted on the lower sur- 
face of the oover-glass. 

Mr. A. W. Stokes takes a mixture of equal parts 
of paraffin wax and bees’ wax; a piece the size of a 

a is placed on a glass or metal slip. This is 
Beated till it melts and forms a thin film; in con- 
tact with this are placed the rings intended to form 
the cells. First one side, then the other side of the 
rings, is brought in contact with the melted wax. 
The rings are taken off, and in a second or two are 
cold and hard. One of these is placed on a clean 
glass slip in the position desired, and heat applied 

elow the slip till the waxed surface of the ring 

melts and adheres. It is now allowed to cool. The 
object meanwhile is dried in a desiccator over sul- 
phuric acid or calcio chloride; it is then placed in 
the cell and fastened in position by a minute frag- 
ment of wax. Gum will not do for fixing the 
object, since if really dry it will not adhere at all. 
A cover-glass is now taken, one side cleaned and 
heated; while still hot it is placed on the top of 
the cell. This top surface having already, as 
described, been covered with wax, the glass at once 
adheres, and the object is dry-mounted perma- 
nently. There is no liquid to sweat, und no time 
wasted in waiting for the cell to dry. So strongly 
does the mixture of waxes adhere that it is not easy 
without applying heat to detect either cell or 
cover-glass, Oells can be made out of tissue-paper 
if required very shallow, or any of the ordinary 
Top may be used. Vulcanite cells expanding 
and contracting very nearly the same as glass with 
differences of temperature, are preferable. Of 
course, the cells may be finished off afterwards with 
any, ot the usual cements. 

he method does not require any turn-table, 
brushes, or other of the usual apparatus ; it is in- 
expensive, rapid, effectual, and permanent. 

lides were shown illustrating sweated slides and 
dry slides, 

Messrs. E. M. Nelson, H. Snow, E. Swain, E. 
Bartlett, and Stokes showed microscopical speci- 
mens, that of Mr, Nelson being peculiarly inter- 
esting, the 5 of the bee (Stylops Speneii) 
having its thorax imbedded in the abdomen of its 
unfortunate host. 


SCIENTIFIC NEWS. 


— — 


N Prof. Tyndall is better in 
$ health than he has been for some time 
past, he is not in a position to withdraw his 
resignation of the chair of Natural Philosophy 
at the Royal Institution, which he has held for 
thirty-four years. The managers of that insti- 
tution have accordingly announced that they 
have accepted with the deepest regret the resig- 
nation of the distinguished successor of Faraday, 
and Lord Rayleigh has been nominated for 
election to a post which is perhaps the most 
honourable in the world of British science. 
Prof. Tyndall has declined to accept a retiring 
allowance ; but it is stated that the managers 
and members, cordially appreciating Prof. 
Tyndall’s eminent merits and being anxious 
to mark their sense of the benefits he 
has conferred on the Institution during his 
long connection with it, have nominated him 
for election as Honorary Professor—a title pre- 
viously borne by Sir Humphry Davy and Prof. 
Brande; and one of the annual courses of lectures 
will be called The Tyndall Lectures.” He has 
also been requested to sit for his bust, in 
marble, to be placed in the house of the In- 
stitution, in perpetual memory of his relations 
with it, the cost of the bust being defrayed by 
the Institution, 


Amongst the “after-Easter” lectures of the 
Royal Institution, we note that Dr. John 
Hopkinson, M.A., F.R.S., will deliver a course 
of four on Electricity on April 19, 26, and May 
3, 10; Victor Horsley, F.R.S., three on the 
“Modern Physiology of the Brain, and its Re- 
lation to the Mind,” May 17, 24, 31; Prof. 
Dewar, F.R.S., seven on the ‘Chemistry of the 
Organic World,” April 21, 28, May 5, 12, 19, 26, 
June 2; R. Von Lendenfeld, B.Sc., three on 
“Recent Scientific Researches in Australasia,” 
April 23, 30, May 7. Amongst the announce- 
ments for Friday evenings we note the names 
of Prof. Hele-Shaw, Dr. Lauder Brunton, Dr. 
Burdon Sanderson, Dr. E. Klein, Dr. D. Gill, 
and Mr, Benjamin Baker. 


A course of 12 lectures on “ Botany” will 
be delivered by Mr. T. G. Baker, F.R.S., at the 
Garden of the Society of Apothecaries, Chelsea, 
on Saturday afternoons during May, June, and 
July. The lectures are open to all medical 
students and other gentlemen who may desire 
toattend. Tickets of admission can be obtained 
from the Bedell of the Society. 


A course of six lectures on “ Mechanism,” by 
Dr. A. R. Willis, M.A., will be delivered to 
working men at the Museum of Practical 
Geology, Jermyn-street, commencing on Mon- 
day evening, April 18. 


Prof. Hough, director of the Dearborn 
Observatory, Chicago, has published in Nos. 
2,778-9 of the Astronomische Nachrichten a 
catalogue of 209 new double stars discovered 
and observed by him at irregular intervals 
during the past five years with the 18$in. re- 
fractor. Altogether 550 measures of the 209 
pairs have been obtained. 


At a meeting of the Royal Society of Edin- 
burgh last week, Mr. R. Kidston made a 
communication on the fossil flora of the Rad- 
stock series of the Somerset and Bristol coal- 
fields, the highest workable coal in Great 
Britain, and extremely rioh in beautiful fossil 
plants, which are treasured by the miners, Dr. 
E. Sang read two papers—one on the achro- 
matism of the four-lens eyepiece, describing a 
new arrangement of the lenses; the other on 
an effective method of observing the passage 
of the sun’s image across the wires of a tele- 
scope—viz., the use of a thin piece of muslin 
over the object-glass. Mr. F. E. Beddard sent 
a communication on the structural characters 
of certain new or little-known earthworms, in 
which detailed descriptions of five apparently 
new species from Australia and New Zealand 
were given. Prof. Geikie submitted a paper on 
T Geology and Petrology of St. Abb’s 
Head.“ 


At a recent meeting of the Physical Society, 
Mr. C. V. Boys, M. A., read a paper on The 
Production, Preparation, and Properties of the 
Finest Fibres, in which the various methods 
of producing organio fibres and mineral fibres, 
such as glass, slag-wool, &c., were referred to. 
In producing very fine glass fibres, Mr. Boys 
finds it best to use very small quantities of the 


material at high temperatures with the velocity 
of separation as great as possible. The ory- 
hydrogen jet is used to obtain the high tempera- 
ture, and the velocity is given by means of a 
cross-bow and straw arrow, to the tail of which 
a thin rod of the substance to be drawn is 
cemented, Pine is used for the bow, because 
the ratio of its elasticity to its density (on 
which the velocity attainable depends) is great, 
The free end of the rod is held between the 
fingers, and when the middle part has been 
heated to the required temperature the string 
of the cross-bow is suddenly released, thus pro- 
jecting the arrow with great velocity, and 
drawing out a long fine fibre. By this means 
fibres of glass less than 1-10,000th of an inch in 
diameter can be made, Mr. Boys has also ex- 
perimented on many minerals, such as quarts, 
sapphire, ruby, garnet, feldspar, fluor-spar, 
augite, emerald, &c., with more or less success, 
Ruby, sapphire, and fluor-spar cannot well be 
drawn into fibres by this process, but quartz, 
augite, and feldspar give very satisfactory re- 
results. Garnet, when treated at low tempera- 
tures, yields fibres exhibiting the most beautiful 
colours. Some very interesting results have been 
obtained with quartz, from which fibres less 
than a hundrédth of an inch in diameter have 
been obtained. It cannot be drawn directly 
from the crystal, but has to be slowly heated, 
fused, and cast into a thin rod, which rod is 
attached to the arrow as previously described, 


The president of the Institution of Civil 
Engineers, Mr. Edward Woods, will give the 
annual conversazione on May 25, at the South 
Kensington Museum, The register of the In- 
stitution shows that there are 1,568 members, 
2,275 Associates, and 20 honorary members, 
besides 484 non-corporate associates and 949 
students, making a gross total of 5,296, 


The abstract of the Proceedings of the South 
London Entomological and Natural History 
Society for the year 1886, shows that this 
society is doing good work, and is progressing 
in a satisfactory manner. The Society meets 
at the Bridge House, London Bridge, on the 
2nd and 4th Thursday evening in each mon 
and the Council invite the co-operation of 
naturalists. 


Messrs. J. J. Thomson and Threlfall have 
determined that ozone is not produced when 
dry oxygen is placed in an electric field, not 
even when a spark is allowed to pass. . Thegas 
was carefully dried and purified before enter 
ing the chamber, and was tested at the outlet 
by a sensitive solution of iodide of potassium 
and starch. The same investigators have made 
some curious observations on the effeot of pass- 
ing electric sparks through nitrogen contained 
in a tube at a pressure less than O8in. of 
mercury. A very slow, permanent diminution 
of the volume of the nitrogen occurs, which, 
at a pressure of only 0'3in., may amount to 45 
much as 8 to 12 per cent. of the original 
volume. If the tube be then heated to 100° 0. 
for several hours, the original volume is re- 
gained. It would seem as though some modif- 
cation of nitrogen were formed, bearing to 
ordinary nitrogen a similar relation to that 
which ozone bears to oxygen. The existence 
of such an allotropic form of nitrogen has long 
been urged by Mr. G. S. Johnson, 


According to a large number of experiments 
by Dr. Kriiss, the atomic weight of gold is 
196˙64. 

Baron Nordenskiöld is preparing to conduct 
an expedition to the Antarctic circle, with the 
view of discovering, if possible, the South Pole 
—really an exploring voyage, as there is little 
hope of even reaching very high southern 
latitudes. The King of Sweden and Baron Dick. 
son, the Gothenburg merchant, who has helped 
so much in exploring work of the kind by pro- 
viding the requisite funds, are taking much 
interest in the project. Baron Nordenskidld 
expects the expedition will occupy about 
eighteen months; but it will not be ready to 
start until the autumn. 


It is said that University College and King’s 
College have agreed to present a joint petition 
to the Crown praying for a charter to grant 
degrees for a properly constituted university 
in London having at least three oa 
arts, science, and medicine, The College 0 
Physicians and the College of Surgeons 
probably jointly oppose the petition; at wid 
rate, they have determined to proosed inde- 
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pendently, and seek for power to grant degrees 
in medicine and surgery. E 108A) 27809, 


At a recent meeting of the Paris Academy of 


‘Sciences, a paper was read on “A Cortelation 
between Earthquakes and the Declinations of 
the Moon,” by M. H. de Parville. A systematic 

study of lunar and terrestrial phenomena con- 

‘tinued for a quarter of a century, leads the 

author to infer a distinct relation between 

_ lunar declination and earthquakes, the general 

law being that the disturbances occur either at 

the equilune, the lunistice, or exactly when the 
gun and moon have the same declination. ` 


Another gigantic naphtha fountain burst 
forth at Baku on March 22, ing up oil, 
sand, and large stones to a height of 350ft., 
_ overrunning several reservoirs prepared for it, 
and, after forming an extensive petroleum lake, 
forcing its way into the sea. One stone of 
those thrown out with the naphtha weighed 
.28lb. All efforts to regulate this forcible gush 
of oil were vain. 


In Lake Constance the waters are unusually 
low, and reliog of lake dwellings are being 
: energetically sought for by local authorities, 


A large collection of weapons, ornaments, and 


‘domestic utensils has already been obtained, 
part of which will go to the museum at Heber- 
lingen, and the remainder to the Rosgarten 
Museum in Constance. 


| USEFUL AND SCIENTIFIC NOTES: 


— —— P 
Morse Twist Dril and Machine Oos 
 Manufaótures.—Messrs. Buck and Hickman, of 
the Whitechapel-road, having been appointed 


. Spacia agents for the sale of all goods of the 


Morse Twist Drill and Machine Co.'s make, have 

issued a handsomely got-up catalogue containing 
full particulars of the famous twist drills, with 

illustrated descriptions of reamers, milling cutters, 
. ¢aps and dies, drill and other chucks of various 
patterns, and sundry other tools or appliances of 
American manufacture. Those of our readers who 
desire to have full details of the drille, reamers, 
Ko., made by the Morse Company will find them 
clearly set out in this handsome price list and 
catalogue. 


A Great Balloon.— The captive balloon pro- 
- posed by M. G. Yon for the French Exhibition in 
1889 will have the enormous volume of 60,000 
cubic mètres. The maximum altitude for the 
ascensions will be 1,000 mètres, and it will be 
possible to take 100 passengers, a winding engine 
of 600 H. P, being employed. In the construction 
of this balloon, the following point is of some in- 
. terest: The surface of the balloon must always be 
tight, in order to prevent the damage which other- 
wise a strong wind might cause. To preserve 
_ tightness, notwithstanding variations in tempera- 
ture, another small balloon is placed inside the 
lurge one, and the volume of this small balloon, 
- which is filled with atmospheric air, oan be in- 
. @reased or diminished by pumping in or exhaust- 
ing alr by means of an air-pump, worked by an 
electrio motor on the oar, the ourrent being 
supplied by a twin cable from a dynamo on the 
_ Ooke-Dust Briquettes.—The Lyons Gas Com- 
. pany are seeking to utilise a waste material by 
manufacturing briquettes from coke dust. To this 
end they have established works capable of turning 
out 6,500 tons of this form of fuel per day at a cost 
ok about 13s. per ton. The dust is first washed, 
and then mixed with tar and pitch in the propor- 
_ tion of Ib. of the latter and 2 
100lb. of the washed dust. The process of manu- 
facture is the same as for the ordinary coal 
briquettes. 


Ar a recent meeting of the Paris Academy of 
„Soienoes, a paper was read on the direct fixation of 
the gaseous nitrogen of the atmosphere by veget- 
able soils With the aid of vegetation, by M. 
Berthelot. Having already described the results 

of the experiments:made at Meudon on the fixatio 
‘of atmospheric nitrogen by certain argillaceous 
and vegetable soils, apart from the action of 
vegetation, the author now gives the results of the 
5 simultaneously carried on with the 
aid of vegetation, and under the ordinary con- 
` ditions suitable for the natural development of 
plants. In this case the amount fixed was onl 
_ 467 and 758grm., as compared with 12°7 and 23:15 
m the absence of plants. From these experiments 
important conclusions are drawn with regard to the 
„rapid exhaustion of the soil under the prevalent 
- Systems. of forced culture, ee ee 
OF pig iron in Spain the number of tons pto- 
duoed reached 124,363 in 1886. R 
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Yy | membered that when Jupiter's satellites enter his 


‘Yaider that they sometimes appear (the third power I have being 360 (measured): i The’ 
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-especially) as bright spots when entering u is 
ate oe 2 brad eee» but this is only pote 
short distance within the limb. As they advance 
upon the face of the planet they become dark by 
contrast—sometimes,as black as their shadows, „„ 
We cannot argue anything definitely or positively 
from these bodies with regard to the question 
under discussion, as we know next to nothing of 
their physical condition. Their variable brightness, 
if nothing else, compels us to rank them among the 
many unsolved mysteries of astonomy.” ee 
Mr. Holmes says: Satellites I. and II., so far 
as I know, are always visible as brighter beads 
even upon the centre of the diso.” If this is faoc 

(and I am not in a position to contradict it, though 
I was not aware of it), it certainly is hard to 
reconcile with my photometry; but we are often 

laced in a position between actual facts that are 
irreconcilable. That Jupiter is actually very 
much brighter than he ought to be by mere sun- 
light, as compared with Mars and the moon, is to me 
as much an observed fact as is that of the brightness 
of his moons. It is not necessary, however, nor 
desirable that the question should rest merely upon 
my observations, which were certaiuly not so exact 
as I wished and hoped for. There are plenty of 
far abler observers on your side the globe who 
might think it worth while to take up the questio 
by more exact and reliable experiment. I hope it 

e 80. 

G. P. Bond found that for photographic purposes 
Jupiter's surface reflects light better than that of 
the moon in the ratio of 14 to 1.“ I quote from 
Chambers’s “Astronomy.” This, by a different 
mode of estimation, is so singularly confirmatory 
of my own measures (12°7 to 1) as almost to sug- 
gest that my observations were influenced thereby. 
This, however, was certainly not the case, as I was 
at the time in total ignorance of the statement 
referred to. O 

Mr. Holmes expresses a preliminary condem- 


[We do not hold ourselves responsible for the opinion: of 
our correspondents. The editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

Ali communications should be addressed to the EDITOR of 

ENGLISH MEOHANIO, 882, Strand, W.C. 

All Cheques and Post- ice Orders to be made payable to 
J. PASSMORE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, wili oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, thatas to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will unde 
to write the whole body of physicks,a vice from whence 
great inconveniences derive their original.”"—Montaigne's 
Essays. 

—_+44——- 
ASTRONOMICAL. 


[27083.]—-THE comes to 2 1830 mentioned by Mr. 
Holmes in letter 27049, p. 124, seems to be new ; at 
least, it was not mentioned by Z, Se, Du, De, or 
any other astronomer who has mentioned this pair. 
De refers to a yellow 5'8 mag. star between 2 1880 
and 2 1831, lying at 148:2” distance from A of £ 
1830, and on an angle of 240°9°. - 

The change in = 1516 is due to the proper motion 
of A. Jedrczewicz gives 94°7° : 18°12" : 1886°68. 
The third star is probably variable, and is con- 
nected with the bright star of the pair. Argelander 
gives for the usual proper motion 0'435” in 285°6°, 

The distance of ¢ Draconis seems constant at 
about 0°56” and that of ¢ Ursæ Majoris is not over 
0˙3“ at present. Dembowski says that it was always 

e p N e e y 
single in his telescope. Casey gives p of 
. Sa 


1153 years for this pair. dler. | nation of the wedge for photometric purposes. I 
—— would remind him that the test to which I after- 
SATURN. wards subjected it established its reliability.as to 


the general result. Besides whioh, I did not rely 
exclusively upon it, as a set of observations were 
taken without it. l 

I think the existence of a material sufficiently 
reflective to account for Jupiter's brightness (as 
Mr. Holmes suggests) is inconceivable. At any 
rate, our observations extend as far as the orbit 
of Mars without having discovered anything more 
reflective than snow. A. B. Biggs. 

Launceston, Tasmania, 1st March. Ta 


THE APERTURE AND MAGNIFYING 
POWER OF TELESCOPES—SAPUBN 
—OBSERVING DOUBLE STARS BY 
DAYLIGHT. 35 


[27086.]J— I AM much obliged to “A Fellow of 
the Royal Astronomical Society” and to Tria 
for their replies (on pages 123 and 134) to my 
query (62034) respecting the relations between the 
aperture and magnifying power of telescopes under 
circumstances of unfavourable atmospheric defini- 
tion. I had already read much that has been 
written on the subject; but the information thns 
gained was, on the whole, so contradictory that, I 
was particularly anxious to hear the views of such 
a close and practical observer as F. R. A. S. 

I was also, of course, aware that with reflectors 
an increase of aperture is accompanied by a mate- 
rial increase in sensitiveness to atmospheric disturb- 
ance; but I have never had an opportunity of 
using refraotors of from 6in. to 8in. aperture, and 
I was under the impression that instruments with 
such apertures would not be so detrimentally 
affected as F.R.A.S” has explained them to be. 
The case appears to stand thus: With very favour- 
able atmospheric conditions, inorease of aperture 
prevents increase of magnifying power; with very 
unfavourable atmospheric conditions inorease of 
aperture necessitates decrease ` of magnifying 
power. Therefore, it follows as a corollary ‘that 
‘thers must be an intermediate ‘atmospheric condi- 
tion under which the magnifying power which ‘it 
is possible to employ will (within certain limits) 

racticvally be independent of aperture. This is 


27084.J]—-I AM much obliged for the interesting 
and useful summary Mr. Watson has given in 
answer to my question. It certainly affords satis- 
factory evidence of the existence of the notch, and 
concavity of shadow. 

I am sorry if, in the desire to be brief, I have 
been obscure, I will not occupy space with expla- 
nations, for, I feel sure, a fair perusal of what I 
actually wrote will acquit me of having made 
statements inconsistent with one another. 

Last year the bright zone on ring A appeared to 
me as Mr. Watson describes it; but during the 
last two months on the whole as Dr. Terby shows 
it. It would be a help to me and to other in- 
quirers, if Mr. Watson, or some other competent 
authority, would give us in a connected form the- 
recent observations of this somewhat mysterious 
and variable feature. 

April 9. 


aj) 


P. H. Kempthorne. 


IS JUPITER SELF-LUMINOUSP 


[27085.]—IN this distant part of the world the 
ENGLISH MECHANIC does not reach me until 
long after its publication, consequently any sub- 
ject of present interest that may be under disous- 
sion in its columns will probably have become stale 
by the time anything 1 may wish to say upon it 
will have reached the Editor. In the number for 
Nov. 19th last appeared a reprint of my paper, 
entitled “Js Jupiter Self-Luminous?"” (Royal 
Society of Tasmania), which, however, was cur- 
tailed by the omission of the concluding part. This 
I scarcely regret, as otherwise we might have- 
missed the interesting communication of your 
esteemed correspondent, Mr. E. Holmes, upon the 
subject ( E.M.,” Deo. ard). 

In the concluding p of my paper (the part 
omitted) I anticipated the very objections adduced 

Mr. Holmes. First, with regard to the 
theoretical visibility of the satellities in shadow, I 
quoted Prof. Newcomb:—“ If we assume that 
the planet emits any great amount of light 
we are met by the fact that the satellites would 
shine by this light when in the shadow of pt depe 8 
the planet. As these bodies totally disappear Just what my experiments showed; but, in the 
in this position, the quantity of light emitted belief above mentioned, I was sceptical of their 
by Jupiter must be quite small.” Upon accuracy. My excuse for raising the question in 
this I remarked: — “ If these satellites were] the pages of the “ E. M.“ is that, to many amateur 
'{ observers who have to work in the’ neighbourhood 
of large towns, it is of considerable ‘interest to 
know what size of instrument will enable then: to 
turn their opportunities to the best account. ` The 
cost of an Sin. refractor is practically double that 
of a ŝin., and we all, probably, desire to possess as 
large an instrument as we can afford, yet few care 
to incur an extra expenditure without probability 
‘of an adequate return. ee ae 

In the course of his reply to me, F. R. A. S. 
‘asks how often JT have been able to use a power of 
400 on my Ain. Cooke. I have pleasure’ in ‘answér- 
ing this inquiry as definitely as I can. I have 
never used 400 with this ‘telescope, the bee 

r 


too, think they would be visible.... Taking my 
own estimate of Jupiter’s brightness, I find that 
his first satellite would receive from him about 50 
times the light which our new moon receives from 
earth-shine (assuming equally reflective surfaces as 
between earth and moon). But it must be re- 


shadow they are in such close proximity to the 
limb of the planet that such feeble illumination 
would be totally overpowered by his glare.” 

Again, as to their projection on the planet, I re- 
marked: “The evidence of the satellites appears 
still further! Hostile (to my'thedry)'wheb We con- 
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powers I ohiefly use are 64, 122, and 252. I find, 
on reference to my note-book that since Decem- 
ber 1st last (a period of 180 days to date) it has 
only been possible to use the 860 effectively on 
three nights. On 15 nights 252 has been the highest 
power useable ; on 12 nights it has been necessary 
to restrict the power to 122; 9 nights were only 
available for observations of clusters and nebula, 
or wide deubles, with a low power; on 23 nights 
only a few brief observations could be made owing 
to clouds, rain, £o., alternately, with brief clear 
intervals; and on 68 nights all observations were 
impossible owing to total obscuration of the sky. 
Se much for the facilities for astronomical ob- 
servation afforded by a London winter. I may 
add that my notes refer to the periods between 
sunset and midnight, except in a few cases when 
observations were made an hour or two later. 
Probably a record taking in the whole of the nights 
weuld show a greater proportion of opportunities 
for using high powers. 

I have been very greatly interested by the re- 
marks Of F. R. A. S. (p. 123) on his observations 
of Saturn with a 4Jin. refractor. Early on the 
evening of the 8th inst. during a period—lasting 
about an hour—of the very best definition I ever 


remember to have experienced, I was able to 


clearly see Hnoke's division in both ans using a 
power of 360 on my 4in. I have never before been 
able to see that detail with this aperture, The 
shadow of the planet on the rings was beautifull 

defined; but Iam unable to make out the note 

figured by Dr. Terby, although at moments of the 
best definition it could be seen that the edge of the 
shadow did not form a clean curve up to the south 
edge of the outer ring. It would be interesting to 


know what is the lowest power which Dr. Terby | - 


has found capable of showing the notch. On the 
Sin. the gauze ring was most beautifully seen. 
Before concluding this somewhat long letter I 
should like to say a few words on a subject re- 
specting which astronomical treatises, so far as I 
am aware, treat very scantily: I mean the effect of 
daylight on the division of a certain class of double 
stars. Some doubles, such as Castor, for instance, 
are, it is well known, easily dealt with by day- 
light; but I do not remember to have seen it 
stated that the main stars of Z Orionis are much 
more easily divided by daylight than on an average 
night. At night I have rarely seen the two larger 
stars of the triple clearly divided with aless power 
than 120, and more generally a much higher power 
is necessary; but in daylight I have seen it clearly 
double with a power of 64 and 4in. aperture. On 
aclear afternoon, forty minutes before sunset, I 
have also seen the two main stars clearly divided 
with a power of 122 and the aperture reduced to 
Ain. I believe that even a less aperture would 
have sufficed, but a cloud coming over that part of 
the sky y put an end to the experiment. Of course, 
the third star was not seen. y Leonis is another 
star which will repay daylight examination. I 
have seen this star half an hour before sunset 
beautifully divided with powers of 64 and 122, and 
with the colours as well shown as at night. Ihave 
also found e Hydræ and & Cancri to be stars which 
can be effectively dealt with in the same way. I 
may mention, as a hint to those who have not paid 
attention to this particular class of observation, 
that one essential to success is that the eyepieces 
used should be self-focussing, or that the observer 
should possess a gauge by which he can foous each 
eyepiece accurately before looking at the object. 
y daylight, the fact of the eyepiece being a little 
out of focus will often prevent a star from being 
seen even if the telescope is accurately directed to 
it. Of course, also, it requires but a very thin 
film of cloud to render daylight observations im- 
possible with ordinary apertures, | M. 


, AMATEURS’ SAW TABLE. 
[27087.]—SoMuE time ago I felt the want of a 


simple and spetdy circular saw for working in. 


metal, particularly for cutting out slots and fittings 
in thick brass and iron, with miscellaneous jobs in 
hard wood, bone, horn, and ivory. At last I 
achieved my multum in parvo for the former class 
of operation. I am continually making outters 
from lin. to 2in. diameter, varying in thickness; 
for the softer materials, saws up to 3in., fine and 
coarse, as required. As the whole of these appli- 
ances me to be kept free from rust spots, I rub 
them with paraffin oil, and keep them in an airtight 
sheet-metal box, varnished inside with coal tar, 
outside painted. Table and all are contained in 


this receptacle; about 16in. long by 6in. by Gin. 


This table is made of smoothly 1 boiler 
plate, the post carrying it of turned wrought-iron, 
screwed and soldered into the same; the post fita 
very accurately in socket of tool rest. The plate is 
marked out by engraved dots and ee lines, to 
any of which the screw stop can be set instanter. 
I have several small additions in my mind's eye. 
For thick cutters and emery wheels I use supports 


of the horseshoe shape; I have several sizes all 
mounted in the same way as saw-table, and of same 5 


material. 
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S8, shifting rest, with opening for wheel orjat an angle of 60°% A alight bevel behind the 


cutter; T 


fixing in socket. I use them from lin. to Sin. ing 


B T 


2 


7 
2 


eee. 


late; slot ef pro rbional cut. V 
l of post, filed flush with plate; W, 
front view of round-edged rotary cutter, teeth set 


T, dotted lines showing the post for | edge would exactly imitate t 


e round-nosed rough- 
tool, and add to their strength and cutting 
ower, methinks. E on sawplate is an engrav 

ine us asa parallel guide. The dotted measure- 


ments denote Jin. and jin. widths. I make these 


hemispherical holes with a hand drill. A line 


drawn with a chalk pencil from any one of them 
do opposite end must be of course correct. D isa 
8 screw of steel standing 2in. high; it passes 
ough the alot of fence gauge H, and is secured, 
when desired, by the thumbscrew G. The gap B 
is for circular saw. I think an adjustable alide in 
V-grooves could be fitted for any change of thick- 
ness in saws for this plate. Eos, 


LATHE MANDRELS. 


27088.J—1I HAVE seen a letter by Dr. James 
unds in a recent issue, on the subject of man- 
drels for ornamental lathes. In order to facilitate 
changing chucks, and yet have work run true, he 
proposes to make part of the nose a plain oy er, 
and to have the chuok a olose fit upon such oylim 
drical part, This is certainly an improvement 
upon the ordinary nose: it centres chucks much 
more truly, and it has been largely used for many. 
years by one of the leading firms of Ameritan 
engineers. But the fitting together of such a nose 
and chuck, with the accuracy necessary for an 
ornamental lathe, is a delicate matter for a highly 
skilled workman with the most accurate tools at 
his disposal, and I think an ordinary amateur 
would not be likely to meet with great success in 
fitting chuoks to such a spindle. Moreover, how- 
ever good the original fit, wear must take place. 

There is, however, a way (and, so far as I know, 
only one way) of making ts, Which is at Once eazy, 
certain, and which allows of the parts being taken 
apart and put together as often as may be 
and yet always run true,—that way is to form the 
shoulder as a oone. Such a shoulder is easy to 
make, and is strong; the chuck shoulder is also 
easy to make, and a error in size is of no 
great importance; as the chuck only goes farther 
or less far on to the mandrel, the truth of centring 
is unimpaired. , 

I should suggest a mandrel of about following 
proportions, ose lin. diameter, Tin. long; 
screwed 8 threads per inch; V thread of 60, 
flattened top and bottom; cone shoulder 1}m 
diameter, angle of 45°; parallel neck 14 diameter, 
running in hard steel collar 1àin. long ; the back 
thrust to be taken at back bearing by hard steel 
collar on spindle working between hard steel plates 
Hole through spindle gin. diameter, with front 
end tapered for centres, taper to be gin. per foot, I 
would not have bearings or thrust plates adjust- 
able. Such parts properly proportioned and made 
and used will wear for many years without need- 
ing any adjustment, while my experience 18 
more harm is done to tools by “adjustment” (and 
that by men who call themselves skilled workmen) 
than by fair wear. 

I consider such a mandrel, made of good mate- 
beri to be amply strong enough for a foot-power 
lathe, 

Finally, Dr. Edmunds appears to find a diffioulty 
in getting work done to his satisfaction in Lon- 
don. Probably he has not known where to go; but 
at any rate i and I have no doubt many other 
engineers, would be pleased to oarry out any de- 


s he might want made. 
don, April 5. John W. Newall. 


[27089.]—WE are much indebted to O. J. L. 
for his desoription of Niblett’s screwing apparatus, 
which seems to be a real addition to our lathes. 
But I fear that, “O. J. L.“ notwithstanding, our 
comparative silence is due to the fact that the 
description fails to make us realise the action of 


the apparatna, Till a 9 ecimen can 
visited and seen in London we 8 not be able to 
come to a conclusion about it, I would ask 


whether such an opportunity is yet available? 
As to Mr. Wenham's screwing taokle, I remem 
ber his showing it to me years ago, and that I was 
much charmed with the simplicity and sccursy 
with which it out standard microscope threads in 
the Ross factory. The apparatus is one of the 
eatest reliability and practical utility ; and 
awings and description in the ENGLISH MB- 
CHANIC are lucid and excellent. | 
Lubrication of Journal.—If “O. J. I., 08 
of practising his jokes upon my suggestion aut 
now fine sperm oil and now oastor or heavy min 
oil for a delicately adjusted mandrel, will test, a 
suggestion on his lathe he will find it a praoti 50 
and useful device for lathe mandrels whioh have 
do universal work. Sometimes they are nee 1 
turn up soft wood at the highest possible veloc n 
and. upon special ocoasions they may be tax all 
turn up a big job in cast-iron or bore outa an 
engine cylinder. For such extremes the question 
of viscosity in the lubricant is all-im a for 
all that is needed is to have a second oil athan 
occasional insertion into the oil-hole. : 
Transferable Chucks—It is very teresting, 
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chologically, to see a writer like O. J. L”— 
rwhom we all have so much respect—showing 


the loose tile, and trotting out all the obsolete 
notions that we used to hear gravely urged against 
having a atandard microscope nose and thread. 
Now no manufacturer would be fool enough 
to make a microscope with any but the 
Society's standard 20e, simply because mioro- 
scope users are no longer fools enough to 
buy such microscopes; and when lathe-users are 
no longer fools enough to buy costly lathes with 
noses Sorewed with a thread of “9°45 turns approxi- 
mately to the inch,” manufacturers will certain] 
cease to make them; but not before. Indeed, why 
should they, when O. J. L.” thinks that, “as the 
facilities of carriage are now so great, it is a very 
easy and a far more satisfactory plan to send up 
the headstock to have it fitted ” with a new chuck, 
than to make such chuck one's self. The fact is 
that, upon the prinoiples now laid down for inter- 
changeable mandrels, there is no more difficulty in 
making chucks transferable than in making micro- 
Boope 1 transferable. It is quite as im- 
portant for a manufacturer to have ohuoks 
transferable from one lathe to another as it is for 
anamateur to be able to exchange, sell, lend, or 
transfer a costly chuok to a brother amateur. 
the one case the value of a costly chuck is always 
in hand, in the other it is absolutely sunk unless 
in transfer with the whole lathe. So much for 
the dogma, “Iam morally sure it will never be 
done.” O. J. L.” will forgive me for thus using 
him to point a moral and adorn a tale. 

The screwed nose on the back-gear spindle is 
useful to carry medallion work, and for carrying 
change-wheel chucks for getting difficult motions 
on work placed on the front spindle—such work 
being under the action of cutters worked from the 
alide- rest. The third screwed nose upon the dead- 
centre spindle is useful for carryin ill-chucks, 
and work to be presented to the action of tools in 
the lathe-spindle. 

I have to thank Mr. John W. Newall, of Arnold- 
read, Bow, for an interesting and apposite oom- 
munication. I hope that he will assist in the 
discussion by means of a letter to the “ H. M” 
The vast advantage of the H. M.“ is that it is a 
field where practical workers and acientifio 
amateurs may interchange ideas and become known 
to each other; and I am glad that my letter has 
made me known to him. 

James Edmunds. 


8, Grafton-street, Piccadilly. 


THE “EDMUNDS” LATHE MANDREL. 


[27090.j—-SINCE writing my letter inserted in 
the “ E.M.” for January 21st, I have caloulated the 
proportions necessary for a traversing mandrel 
suitable for a 6in. lathe worked by one man, A 
6in. back-geared lathe is the largest lathe which 
can be comfortably worked by one man, Itis a 
Bize which allows of ample strength in all its exes 
and accessories, and it appears to be, on the whole, 
the best size as an all-round lathe, such aa the 
amateur or anyone having only one lathe for all 
purposes requires. 

Inclosed is asketch of a mandrel-nose em 
the essential features of the “Edmunds Standar 


Interchangeable Mandrel,” as described by Dr. 
unds in the HE. M.“ for 1884. Those essential 
tures are 

1. A gylindrioal base to the nose of the mandr 
to which the chucks are accurately fitted. By this 
means perfeot concentricity is insured, irrespective 
e of the sorew-thread, or even of its defor- 

on. 

2 A broad face, against whioh the chuoks are 
screwed up. By this, angular variation from the 
axial line is practically prevented. 

It ap ears to me that these essential features 
cannot be improved on. They 1 all that is 
required in the simplest way. e forms required 
are easily reproduced by ordinary mechanical 


y | a great nap, 


means at small 1 and when produced are ably. By making the diameter of the nose large, 


extremely enduring. e chief points open to 
question, and which I have kept before me in my 
calculations, are— 


1. Form and pitch of the screw-thread 
mandrel-nose._ - 

2. Diameter and length of nose. 

8. Diameter and length of front bearing. 

4. Diameter and length of back bearing. 

5. Bore of mandrel. 


If we can settle these points we shall have made 
Lathes up to 6in. centre may there- 
after be all made with the standard nose, and all 
ohuoks fitted to one mandrel will run equally true 
on every other. By discussing it in the pages of 
tho H. M., the question may be settled not only 
for this country, but also for America, and we 
may have the various American chucks sent over 
ready screwed to fit our standard mandrels. In 
this way the objectionable projection of these 
chucks in front of the nose will be in a great 
measure avoided. 

la. Form of Screw-Thread.—The form should be 
such that it can be readily and exactly reproduced 
by mechanical means. This condition confines us 


on 


In | to those forms of screw-threads which are bounded 


by straight lines, such as V-threads, truncated 
-threads, and square threads. It excludes those 
V-threads in which, as in the Whitworth system, 
the top and bottom of the thread is rounded off, 
since although the rounding off is nominally a 
function of the pitch qe practically this rounding 
off cannot be produced with mechanical precision. 
Square threads are objectionable on account of 
their weakness as compared with V-threads, and 
the greater difficulty of making them. Ordinary 
V-threads are objectionable on account of their 
inoising the nose deeply, and thus greatly reducing 
its strength. The ordinary V-thread when trun- 
cated would serve the purpose, but it is inferior to 
the“ buttress” or resistance-thread. The “ but- 
tress ” thread is a V-thread in which one face is at 
right-angles to the axis, and this face is the one 
which beara the stress, For a given length and 
diameter it is as strong or stronger than the ordi- 
nary V, and it possesses the great advantage of 
being made to any required pitch, without neces- 
eerily orearing ts depth. It is also easily made, 
and if slightly truncated is a form suitable for 
chucks either of wood or of metal. The face of 
the thread which takes the pressure being at right- 

les to the axis renders this thread quite unsuit- 
able for ordinary mandrels, as it has no concent- 
ring action; but in the form of mandrel we are 
discussing this is an advantage. The centring of 
the chucks should be left entirely to the action of 
the cylinder-base ; any lateral pressure exerted b 
the nose elsewhere, such as would take place with 
a sloping thread-face, would, unless the thread 
both on the nose and also in the chucks was abso- 
lutely perfect, oppose this centring action of the 
oylinder base, cause it to wear unequally owing 
to the friction produced. 


15. Pitch of Thread.—The pitch of the thread is 
of importance, as if the pitch is too fine the chucks 
not only get jammed on to the nose, but in a baok- 

eared lathe the torsinal stress may be so great as 
produce through the medium of the nose-thread 
enormous tension. This tension may be sufficient 
to strain the nose. By direct experiment with a 
back-geared lathe, I found that with the slowest 
speed a torsional stress of 120in. Ib. was produced 
when used as a plain lathe, and when back gear 
with a power of 14 to 1 this stress rose to ten times 
as much, or 1,200in.-lb. (A torsional stress of 80 
many inch-pounds means force of so many po 
applied at a distance of lin. from the xis in such 
a way as to tend to produce rotation.) This stress 
of 1,200in.-lb., when applied to a screw of ten turns 
to the inch 5 a tensional stress of 60, OOolb. 
This would off the nose of a mandrel lin. in 
diameter and 08in. at the bottom of the thread. 
If applied to a sorew of four turns to the inch, the 
tensional stress would be 24, 000lb.; with a screw 
of five turns to the inch, the stress would be 
80, O000lb.; and with one of six turna, 36,000lb. 
It is therefore desirable to have a screw of coarse 
pitch, as as to reduce tensional “stress, surface 
abrasion, and the liability of chucks te jam. We 
however, limited to such a coarseness of pitoh 
that there will not be any risk of the chucks 
flying off in case the lathe is stopped quickly. A 
sorew-thread having five turns to the inch is, 
perhaps, as coarse as oan be safely used. With a 
sorew-thread of six turns to the inch (a 1°bin. 
Whitworth sorew) chucks do jam when doing 
heavy work. 

2. Diameter and Length of Nose.—In the desarip- 
tion of the Hdmunds mandrel” above referred 
to, and illustrated in the H. M.“ for April 1st, the 
diameter of the mandrel shoulder is given as 2in. 
This is quite enough. The face of the ohuok fitted 
to it must be of the same diameter. It is desirable 
to make the chuoks as light as possible consistently 


with strength, and as there is no objection to 0- 


having a nose of large diameter, we can by this 
means reduce the weight of our chucks consider- 


be severed as the 


we also gain the ose eer of an increased wearing 
surface of screw-thread, and by increasing the 
distance from the axis, at which the friction be- 
tween the chucks and shoulder acts, the liability 
of the chuoks to jam is diminished. By having a 
nose of large diameter, it will be possible for those 
who now possess costly lathes with the small noses 
supplied by Holtzapffel, Evans, and others, to put 
a standard nose over the existing one, and so 
be able to use chucks fitted to the standard nose. 
The length of nose need not be great. The screw 
takes no part in concentring the chuoks, as in the 
ordinary form, but only acts as a bolt to hold the 
chuck upon the mandrel. It, therefore, need not 
be any longer than is requisite to give sufficient re- 
sistance to shearing stress. A length of lin, is 
ample for this purpose it allows three full threads 
with a screw of five turns to the inch, It will 
0 be said that a nose so large as is proposed 
ooks heavy and oub of proportion. This is almost 
entirely a matter of habit. To one accustomed to 
a large nose, those supplied by Holtzapffel and 
Evans seem weak and puny. The form and thread 
of the nose are shown in the accompanying sketch, 
and the dimensious are tabulated below :-— 


Diameter outside. . . . lin. 
„ at bottom of thread. . lIin. 
to 0'2in. 
0°0375in, 
45° 


SCOR % %,,f,jũjũʒꝗöLẽLü4-ö ee eee „ „ „ „ „%%% % % % %%% %% „% „% „6 „6%„%.) 


n of thread, top and 


ttom 
Angle of sloping face. . 


A safe working tensional stress for this nose, coned 
out as shown, would be something over 50,000Ib., 
assuming 60,000lb. as a safe working tensional 
stress for steel per square inch. The other dimen- 
sions of the mandrel-head are as follows :— 


Diameter of oylinder- base 
Length of 
Diameter 


6 6% OOO O00 


5 Š inside 1'7in. 
Outside dia. of mandrel-shoulder , 2in. 
Thickness of shoulder 0°375in. 


8. Diameter and Length of Front Bearing—A 
large bearing does not run so lightly as a small one, 
especially at high speeds. Apart from questions of 
pressure, the friction is due apparently to cohesion 
of the particles of the lubricant, which have to 
indle revolves. Some of the 
ae probably roll over the others, and act as 

alls do in a ball-bearing; but since these parti- 
cles are surrounded on all sides by other particles, 
there is considerable friction involved, and it may 
be that when the speed is high the particles have 
not time to roll, but are torn from one another, 
one film of oil being carried round by the spindle, 
and one adhering to the bearing. this is true, 
the friction will inorease in proportion to the area 
of the lubricating film. It is, therefore, desirable 
to make the bearing surfaces as small as possible. 
The force required to overcome the friction of a 
moving body varies directly as the friction and the 
1 traversed; inversely as the time in which 
the movement is effected. In the case of a journal 
rotating in a bearing with a given velocity, in- 
crease of the diameter increases the force required 
to maintain the velocity in three ways. 


1. The friction acts at a point further from the 
axis, and its efficiency is thus increased by 
leverage. 

2. For a given angular movement, the length of 
arc—Le., the space traversed—is also increased. 

3. The surface velooity—i. e., the velocity with 
which the friction is overcome—is also increased. 
We have then three factors by which the force 
required is inoreased — viz, leverage, space 
traversed, and surface velocity, and these three 
factors: vary i the diameter. The foroe, 
therefore, varies ectly as the cube of the 
diameter. It is, consequently, especially desirable 
to keep down the diameter of the bearings. The 
front bearing is liable to à pressure of 1, 500lb. 
For steel bearings such as are used in lathes, well- 
hardened and highl rar ax i pressure of 1,200lb. 
per square inch of diametrioal section may be used 
with safety, provided the lubrication is ample and 
of suitable quality (Thurston). If we have a 
mandrel bored out to O4in., the smallest diameter 
which will give sufficient strength to meet the 
torsional and transverse stresses is 11 in. at the 
front bearing. With this diameter the bearing 
must be 1°876in. long; but, since we cannot be 
sure that the lubricant will always be suitable and 
abundantly supplied whenever the maximum 

ressure is exerted, it will be safer to make our 
earing 1·5in. long. 

4, The Back Bearing.—There is but little pres- 
sure or stress on this bearing. It need not, there- 
fore, be larger in diameter than will allow of 
sufficient strength behind for the attachment of 
the screw gear—0°875in. is enough. It may also 
be shor 75in. may be sufficient length, or even 


bin. 
5. Bore of Mandrel.—A hollow mandrel is a 
great convenience, and the larger the bore the 
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better. With a mandrel 1'lin. at the front bearing, 
we can have it bored out to 0 Ain. If a larger bore 
is required, the diameter of the mandrel must be 
greater. ' i 
In all these calculations, I have assumed that 
the mandrel must be strong enough for the heaviest 
work the lathe will admit. For a lathe in which 
the back gear is only used as a means of reducing 
speed and not for the sake of gaining power, such 
as the purely ornamental lathe, the mandrel may 
with advantage be lighter. A diameter of lin. at 
the front bearing would be sufficient with a bore 
of 0'4in. The. back bearing might be 0°75in. in 
diameter and 0 öin. long. To my mind the great 
value of Dr. Edmunds's mandrel lies, not so much 
in its interchangeability, as in the mode of chuck 
fitting which is its essential feature. An incidental 
advantage of this mode of fitting is the possibilit 
of making the mandrels interchangeable. No chuc 
fitted to a mandrel on any other principle can be 
relied on to run true if once taken off the mandrel 
on which it has been turned up, except those fitted 
to a cone, like the centres, This mode of fitting 
by a cone is practically only admissible for small 
chucks. Chucks fitted in the usual way may run 
very nearly true, but each time they are taken off 
and put on to the mandrel again, their fit and 
truth of running are impaired, because the screw 
is the concentring agent, and the screw, both in 
the male and female portions, is easily deformed, 
not only by unfair usage, but also by wear and the 
great stress to which it is necessarily subjected in 
ordinary use. If mandrels are to be made on this 
principle at all, they may as well be made to 
standard sizes as to any other, so far as cost of 
manufacture goes, and so be interchangeable. The 
only part in which extreme accuracy as to size is 
required is the cylinder-base. This ought net to 
exceed the standard gauge adopted, nor to be under 
gauge by more than one quarter-thousandth part 
of aninch. The other parts are only required to 
run perfectly true, and to gauge within one- 
hundredth of an inch; but they must not exceed 
the gauge. A. Gray. 


THE EDMUNDS LATHE MANDREL. 


[27091.]—I SHOULD like to ask Dr. Edmunds 
letter 27036) one or two questions about this. I 
on’t know much about the capability of the small 

arms aroy for making standard interchangeable 
mandrels, &c.; but, supposing they could turn 
them out by the hundred at three guineas with the 
hard collars — what use would that be to nine 
amateurs out of ten? The collars are supposed to 
fit the mandrel, Then they must be put into the 
headstock dead true in line with each other, or the 
mandrel won't revolve, let alone traverse—not an 
ay job for the average amateur. Remember the 
makers of ornamental lathes fit the collars to the 
headstock first and to the mandrel afterwards, 

Then he gives 17s. for “standard taps and 
gauges.” I think we must allow three taps for 
such a short screw, then we shall want two D-bits 
for the bottom of screw-thread and cylinder fitting, 
and as the screws are to be l}in,, let alone their 
being buttress or other special thread — there 
won't be muoh left to buy ganges with—1} 
ordinary Whitworth taps costing about 9s. each. 

Why does the amateur want “two such man- 
drels,”’ and what are the “four standard inter- 
changeable mandrels ?”’ 

If we are to do heavy metal work on an 
ornamental lathe, we must sacrifice light running, 
or else use a good tool unfairly. Now, I have 
pretty well worked out a traversing mandrel for 
amateurs, and shall be happy to send details if 
desired. It would be a deal easier to fit up than 
the Edmunds with its two collars; but there is 
nothing particularly “standard about it. 1 5 


D. 


MAKING TWIST DRILLS. — TO 
“COUNTRY PARSON.” 


. COUNTRY PARSON ” may not refuse 
a few hints on the subjeot of his guery, though 
they only come from a nobody. have made 
many drills since my first square-shanked one of 
the old-fashioned patterns somewhat like the side 
view given in letter 26998, and strongly recom- 
mended by “ Eos” as no bad substitute for the 
twisted, though that is an opinion I could not 
endorse. Latterly I have made nothing but twist 
drills, and those only of larger sizes, from lin, 
down to ĝin., for I consider that unless very many 
of the smaller sizes are required, they can be 
bought cheaper and better than the ordinar 
amateur can make them, The larger sizes I thin 
it is worth the amateur's while to make for himself, 
as the prices are high, and he has not in general 
sufficient quantity of work to be done with them to 
repay him for the outlay ; that is if the res anguste 
domi have ever to be thought of, 

My drills down to pg are all forged out of good 
sue or octagon steel. A piece of suitable size is 
taken, and about 3in. or 4in. flattened on the 
anvil, if you have fullers, and anybody to strike for 
you, you can run two flutes on the end instead of 


oe 


l drill making, and the 


than mine of 1882, though a good book enough, it 


“F, A. M. s bar, and it was one of the defects in 
he ingenious lever arrangements of poor’ defanst 
Gilray. T am also fully alive to the inconvenience 
of a bar used as a beam compass, as Mr. Wenham 
calls it, the plan adopted in Mr. Niblett’s apparatus, 
‘In the latter it is the adjustable swash-plate ‘that 
constitutes the merits of the invention and the 
ingenuity of the inventor ; the bar is, as usual, the 
weak point. The defect of the fixed bar is gyen 
suggested by the weight and cord arranged to 
balance it and its fittings. The weight and cord may 
not be absolutely requisite ; but there it is, imply- 
ing that the bar does not slide with perfect eite 
eee it. To ae whe ae en 5 
think ont a good, simple, and efficient ere 

sur thi dil Te the tool 


the flats, which is better. I made many of mine 
simple flats, but the difference is not great in the 
larger sizes. Tee ae 8 M 
he end being fattened or fullered, heat again to 
an even heat, being careful not to make so 
hot as to scale the steel. Take it to the 
vice and grip the tip of the flattened portion, 
and with a wrench on the other end of bar, or even 
with the forge tongues, twist from right to left— 
be careful not to twist too much; two or three 
turns will probably be enough. It is best to have 
a drill beside you that you may compare the 
amount of twist in it with what you are giving 
your drill, If you have been quick and handy, 
very little of the heat will have gone out of the 
steel, and you can now take to the anvil, and 
straighten the twisted part if it is bent, while at 
the same time you hammer it on the edges to 
thicken them up as much as possible without 
thickening the centre part. To get it to your 
mind, you may have to heat again. After twisted 
portion is right, you may cut off, and either forge 
the shank roughly octagon or else take it at once 
to the lathe, First turn the shank to some size 
your drill-chuck will take in, then reverse, and 
turn the twisted part to the exact size required, 
but giving it a very slight taper from lip to shank. 
You may now, if you like it, with a round file of 
suitable size, file up the twisted groove—to thin it 
more in the centre, and give a better finish ; but I 
have not found this necessary. All being done in 
this way, it is necessary to cut off about gin. or 
fin, of the tip, which was held in the vice when 
twisting, as it is probable this part will be found 
to be straight, or, in some other respect, badly 
shaped. When this pinch is turned off, you oan 
then harden and temper; and , if you now take to 
the grindstone, and carefully grind the lips, leaving 
about up of the lip as left from the turning tool 
you will have a drill which, in wrought iron, will 
give you two unbroken and equal spiral shavings. 


I should say that with drills larger than g in., I 
seldom, if ever, bore into the solid, and these home- 
made forged drills are not intended to doso. Mine 
increase in size by 1-16in., and in drilling I gene- 
rally go by gin, which leaves 1-16in. out all round, 
so that it does not matter so much, having the 
central part of the drill thick, as it will be in 
forged drills which have not been filed out. 

o make the smaller sizes, if “ Country Parson 
decides on making the attempt, he may do so in 
his lathe if he will make a few not very expensive 
fittings, First he will need to have a spindle for 
mounting the different circular outters which will 
be needed for milling out the grooves, Next he 
will need a support for the drill under the outter. 
A means of holding the shank of the drill, which 
might might be a hand-vice, such as I think watch- 
makers use. It has a handle on a tail; this tail 
should be flattened and twisted to the amount 
requisite for the drills, This twisted flat portion 
must work smoothly and easily through a slot, so 
that as it is pressed forward by a screw, which 
must be made to abut against its end, it will give 
the necessary twist to the drill as it passes under 
the cutter. The action is the same as that used by 
the gunmaker in cutting out the grooves in à rifle 
barrel. A much better drill-holder would be a 
centring chuck, such as seen on small hand-drills, 
or self-centring braces, now to be got everywhere, 
but which are for real work and convenience not 
to be compared to the old style with spring catch. 

I hope this is sufficiently olear for “ Country 
Parson” without a sketch, which, however, if he 
needs, I shall strive to make—i.e., if he or others 
don’t prefer to pick holes in or scoff at what I 
have proposed. 

“Eos” peems to have found my contemptible 
little contrivance for sharpening twist drills not 
so devoid of merit as it was desired to make it 
ap ear. to 

Harrison does not 


pene A 
and 21, the desired thread 
little difficulty be got at. Also, as suggested 
by a correspondent, this apparatus can be 
arranged without the bar, to give motion toa 
traversing mandrel. The more this plan is studied 
the more will its merits become apparent; and I 
am by no means sure that this suggestion of using 
it on a traversing mandrel will not prove a very 
valuable one, as it retains the best part and get 
rid of our common enemy—the sliding bar or beam 
compass arrangement. The patent will in this case 
rotect the inventor, nevertheless, as it ought to do. 
Used thus, any pitch from 6 to 40 would beat 
hand, and there would be no ferrules to pat on, 
nothing, in fact, but to remove the sleeve, set the 
pointer, and allow the fixed rubber to come into 
action. oe 
I am writing rather lengthily, I fear; but there 
is another point worth consideration. When all 
is set in place,” says Mr. Wenham, “a wire hook,’ 
Ko, and then “ in order to cut screws “ first,” “next, 
“then.” There are seven distinct things to be 
done, besides one or two secondary ones. Hete it 
is again, such a lot- to be a jnetee to trace a few 
threads; and no fault of Mr. Wenham's oe 
but a fault inherent in all and every sliding-bar 
arrangement, Verily, the screw-chasing question 
is one of aggravating difficulty: so little to be 
done, so simple a motion needed, and yet sudh 
difficulty in effecting it. If it were not for the 
cost, the traversing mandrel is undoubtedly ‘the 
simplest of all, and there are no levers or bat ar 
gears or cords. But the cost is terribly prohibit- 
‘ive, and furthermore there are thousands of lache 
in use with ordinary mandrels, and for these [still 
hold to Niblett as cheapest, simplest, and needing 
no alteration of the lathe, and soarvely any ud: 
tional fittings. It may have the usual 


l ly adopted when better known. 
E R O. J. L 


SORAPS FROM MY WORKSHOP. 


[27094.]—Steel Bows for Small Drills—I always 
made these of umbrella ribs, which used to be of 
round wire; nowadays they are grooved, and still 
better for my purpose. Take two of these, put the 
grooves face to face, secure them tightly in position 
by temporary ties of button thread ; then get some 
strands of the finest copper wire—that strip 
from the strings of musical instruments is dne 
best. Lap it in a dozen folds at both ends, the 
middle, and also at two intermediate spaces. 10 
this very neatly, and fasten off securely (with al 
underloop like a tied fish hook), cut off the 
fastenings, brush each tie over with Baker a fluid i 
at a blowpipe, rub each binding with a stick 
plumbers’ soft solder till the wire is coated; = 
your work with hot water, and ary it. Varn i 
over the solder with Brunswick black, cemen 
each extremity into horn or wood, a handle at one 
end, a tip at the other. You will now 3 
good a tool as a can buy. I greatly mis 4 
square solid whalebone ribs of olden times: 8 
only used them for the above purpose, but, alen 
tops of fishing rods and such like ngedg 
elasticity. 2 


Softening Rods and Wires of Hard Stiein- The 
8 objects to be considered in rebels caia 
are—first, annealing thoroughly, so as to cok 
damage to cutting tools at the lathe or diss ' 
Secondly, while firing bars, rods, or Wire a2 
burn the steel or bend it out of a straight per 
With slender stuff this cannot be insured withou 
a muffle to protect the metal, This 1s a pics 


ive much help on twist- 
ook hardly comes up ‘to 
what one might expect; the illustrations are very 
oor. The price is big for so small a book, and so 
adly got up; and unless there is a later edition 


is not up to date. 
Would“ Hos” kindly give some partioulars of 
Costa’sblowpipe? I got some time ago a paraffin 
blowpipe ; but I never could get it to work for me, 
though I saw the patentee melt copper easily with 
it, and platinum, only using in this case oxygen 
instead of air. [attributed my failure to not being 
able here to get the proper spirit, which in the 
directions is called “ l’easence minéral ” or “ l'esprit 
de bois,” Fredk. Oarre. 


WENHAWS SOREWING APPARATUS. 


[27098.]—FOR an apparatus with a fixed tra- 
versing bar, this certainly appears a good one, espe- 
cially getting the bar itself out of the way at the 
baok of the lathe. But a look at the drawing 
cannot fail to suggest the thought, “ What a lot to 
do a little! Now, I say this without in the least 
wishing to detract from the merit of the arrange- 
ment. I say the same in respect of my friend 


4 
battle to fight; but if I mistake not, it will de 


iron piping suited to the length and gango of your 


IE ee i o 


— ee 


(4 2 Erne 


a 44 


re 2 


14 


Wee na FES TE 


2 wT 


APRIL 15, 1887. ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 1,151. 


153 


work—lin. pipe to zin. rod, and so on in pro- 
portion; one end is plugged with clay, then the 
rod is inserted, coal ashes poured in nd well 
shaken till the case is full, then the op nend is 
plugged with clay, and the muffle put in a clear 
coke fire without e. When heated to a cherry 
red, withdraw, and put to cool very slowly near the 
fire. No steel can be burnt in this way, and if you 
have to screw a long mandrel or any such rod 
l 85 the most rigid exactness of centres, you 

appreciate this mode of action. Again, on 
softening flat and square bars to make tools, it is 
an advisable plan. If you smear the surface of 
pn P ping, Pometimes with wet fireclay, it will 

t long. Pieces of old musket barrels make good 
annealing boxes if so treated. I have frequently 
used discarded food canisters, qnaldered: and 
rolled into tubes on an iron rod, covering them with 
a thick coating of common clay. I have also 
“case-hardened ” many small articles with no better 
covering. In remaking steel tools which have to 
be cautiously softened, leather scraps or leather 
charcoal (made of worn-out boots or harness) 
should be substituted for the coal ashes, and also 
prior to quenching. The process gives life to the 
steel, Razor-makers have known this before any 
of us were born! It is a very. rare ocourrence 
with me for work to crack—entirely owing to the 
use of animal carbon. 

Glass Dishes—About thirty years ago I met an 
amateur photographer abroad who made his own 
“washing ” dishes. He carried deal boxes in pieces, 
and a lot of glass in squares, and slips all cut to 
match. He had a jar of waterproof cement from 
Paris, From its smell and appearance, made of 
shellac dissolved in naphtha. He used to smear the 
inside of his boxes, then the glass, pressing them 
well together. 

tre Brush Wheel.—In preparing beaded and 
embossed articles of brass and copper for electro- 
plating, scratch bushes, both hand and revolving, 
are requisite for penetrating and cleaning sun 
aces and engraved lines, One of the most 
useful I have made consists of “wool comber’s 
Wire card,” as it is called, being a roll of leather 
covered with fine bristles of iron wire. A roller 
of wood is set on a e this cylinder is 2}in. 
diameter, Gin, long. The edges of the leather are 
tacked down on the wood by very small nails. I 
also employ the wheel for clearing the teeth of 
files when clogged, also for brushing off rust from 
chucks and lathe fittings, &o. The armourer from 
whom I ot it used the material for scrubbing 
rifle barre. s in browning them. 
| Files, Cloth, ¢c.—I have made all kinds 
and forms of the former to suit my work in an 
easy Way—viz., by cementing pure emery dust on 
round, fiat, and nares broad slips of tough wood for 
oles, grooves, and plate surfaces. Good glue oan 
o used, made thick, the wood saturated with it 
then di ped and rolled in the powder, shaken, an 
slowly dried; but these get sticky by damp, and I 
have always preferred for this purpose waterproof 
cement, made by dissolving shellac in methylated 
init, An excellent abrasive cloth, evidently made 
ot pulverised ae came out two years ago, 
which cuts metal like a file; the rubbing side is 
coloured blue. In damp weather the cloth gets 
the glue, or some other adhesive, sticks to 
your fingers and spoils the work, and it ceases to 
cut, Moreover, the price is high. I paid 10d. for 
a small sheet! I hope the inventor thas by this 
time adopted some durable cement, for he must 
ave heard many and loud complaints. I use 
emery cloth for finishing scratched metal by a 
roller on a spindle revolving in the lathe. This 
roller should have a slight rim on each end to 
Prevent the tearing of cloth, which I put on with 
stiff glue. When worn out a new piece can be 
fitted over it several times. Slate dust made u 
any of these ways, or merely moistened with 
Water, is good for eng the fire mark from silver ; 
itis much used by the Indian goldsmiths for that 
purpose; wood-ashes for brass by the makers of 
pots and pans. Eos. 


THE STAR HACK-SAW. 


un 096. —L CALL this a gem of a tool. I have 
it in my workshop about 12 months, doing 
speedily and more exactly the old cutting work of 
à file, though its extreme hardness renders this 
iW a very ile article. Not only must the 
metal you ont be fixed immovably in a parallel 
vice, but the hand must strictly obey the eye; 
abundant lubrication with soft soap, and oil to 
the cut, and no swerving of the wrist. Under 
these conditions, irregular shapes can be turned 
but, leaving little to be done with the file, as 
r es of blades will occur, eepocially when a 
Plece revolving in the lathe, I keep two sizes 
Sin es besides the original 9in.—viz., one of 
- and one of 4in., which I can utilise for 

d es. I measure off the fragment, dip the 
bay or ends in grease, and blaze them off at a clear 
d fire or a candle; then bore a fresh hole or holes 
9 a sharp-ended three-corner file stuck in a 
d-drill, The very small bits cemented into a 


5, 000dol. 


stick of deal serve to nick screw-threads, or form 
the outline of oiroular saws; thus there is no waste, 
and a fresh dozen of blades cost little. Cannot 
some of our good mechanicians come to the front 
with an automatic spiral twist-cutter—one of the 
star Gin. blades mounted diagonally on a running 

lane, adjustable by elevating sorews to meet the 
ower circumference of a revolving steel rod? 
The V-groove being done, there will only remain 
the rounding out with a ciroular suitable cutter 
such as I use for grooves of segmental form. 

Eos. 


BURNING OF OOILS IN ARMATURES. 


[27096.]—-I DON’T see that there is any theory 
to discuss. If, as seems from description, the 
armature was a Gramme-wound one, the touchin 
of two adjacent commutator sections woul 
obviously short-circuit the intermediate coil, and 
if the latter was cutting lines of force when s. o. 
occurred, a current would, of course, be generated 
proportional to the resistance of section. Thus 
supposing section had a resistance of 0:05w. an 
E. M. F. four volts C = 80 amperes, likely enough 
to burn any coil out which is not made to carry 
more than, say, about 20 amperes with safety. 

G. T. Pardoe. 


A GOOD WORD FOR “OURS,” AND 
SUNDRY OTHER MATTERS. 


[27097.|—I AM glad to see that “Ours” is 
appreciated in America. In this country I think 
the paper is quite unique; at least, L know of no 
other paper on the same lines, and most assuredly 
no paper so well worth its price. I should like to 
point out to all inquirers that they would greatly 
enhance the value of the paper by an appropriate 
selection of titles to their inquiries and communi- 
cations. To repliers I would suggest that where a 
query has a bad title they should quote that title, 
and at the same time add to it a more suitable 
one, so that both can be printed together and so 
appear in the index. ; 

There is one matter which I would like to 
protest against, and that is the desire which there 
seems to be to manufacture patented articles not 
merely for experiment, which is legitimate, but for 
paman use, whioh is, in my opinion, dis- 

onourable. I am sure that amateurs who do this 
cannot reflect on the matter, or they would see it 
in this light. I remember a laboratory tromp in 
use at the School of Mines laboratory in 1879, which 
was somewhat similar to the one recently described 
in “ Ours,” but it was much more clumsy, although 
effective. 

I would suggest to Mr. Wakelin that, if he used 
a spring balance to support the weight from, in his 
apane on pressures being dynamic effects, 
and hoist this with the bales or other weights, he 
could, by watohing the dial, ascertain the critical 
speed he desires. Finally I would point out to 
inquirers who write to me for advice, and who 
apologise to me for the trouble they give, that, 
whilst I have the time to spare to reply to them, 
so far from being a trouble it is a pleasure to me 
to do so, the more so as it often results in business 
to the satisfaction of, I believe, both parties. 

Electrician. 


‘OF ORYSTAL 


THE MANUFACTURE 
SPH 


{27098.]—I SEND you, as being likely to interest 
some of your readers, the following notes by Mr. 
W. E. Hidden, of Newark, N. J., on the manufao- 
ture of crystal spheres or balls :— 

It has been generally conceded, by the few 
owners of the beautiful spheres of rock crystal 
(amorta) whioh are now considered the acme of a 
apanese bric-a-brac cabinet, that they could only be 
manufactured in Japan; no other people having the 
requisite patience and the skill to fashion a mass of 
rock into such a perfect shape. This opinion prevail- 
ing among collectors of chef d’euvres has been the 
sole reason for the astonishing prices which orystal 
balls have occasionally brought. Only lately, at 
the sale of a collection of Oriental curios, a perfect 
sphere of transparent colourless quartz, 4$in. in 
diameter, brought the sum of 1,725dol. The writer 
also remembers the sale of a ball of about the same 
size, in 1877, for 2,000dol. An extraordinary on 
in point of size, being nearly 7in. in diameter an 
quite perfect, is held by its owner at a valuation of 
N. ow, such prices and valuations are 
founded only upon the mistaken idea of the rare 
skill and prone patience thought to be necessary to 
shape such objects to such perfect results. A halo 
of mystery surrounds these objects of Oriental 
workmanship, too, and helps to give absurd ideas of 
value to them. The word “ Oriental” is also pushed 
to extreme uses by the dealers in Japanese brio-a- 
brac, as, for instance, a dealer possessing a crystal 
ball will confidently assure you that rock crystal 
from the Orient (India, China, or Japan) is very 
muoh harder than the same material from other 
regions; which assertion has no foundation in fact. 
The hardness of quartz is an essential constant of 


the mineral, as are also the elements of its crystal- 
line form. Wherever found, quartz crystals are 
identified by their uniform hardness, density, and 
shape. Appreciating the several facts above 
mentioned, Mr. Hidden saw no reason why 
America could net produce these crystal spheres 
equally as beautiful as the famous Japanese pro- 
ductions ; and with this end in view, he first sought 
the material suitable for the purpose, being con- 
fident that the labour of shaping and polishing was 
but a secondary matter, a mere mechanical opera- 
tion. As early as 1878, he says, my attention was 
directed to the Southern States, as a probable 
region wherein to procure clear crystal masses for 
art purposes. It was in 1879 that I had my first 
success in discovering a locality of really fine and 
perfect material. This was in Sharpe’s township 
Alexander Co., N.C. Since then, I have foun 
occasionally very fine masses in other parts 
of North Carolina, and also in Virginia, South 
Carolina, and Georgia, though in none of these 
places in any great abundance. California and 
Arkansas have furnished great quantities of clear 
rock crystal ; but perfect pieces of large size were 
very exceptional. Opportunity for trying the ex- 
periment did not occur until the summer of 1884. 
Í then enlisted the services of a skilled lapidary, 
utting into his hands a piece of clear material 
om North Carolina, suitable for cutting a small 
sphere, and urging him to lose no time in com- 
pleting the work. I was somewhat surprised and 
leased to receive from the lapidary the finished 
all within a week from the time the rough mass 
was put into his hands, the ball being perfect in 
every particular of roundness, polish, and pellucidity. 
It measured 2in. in diameter, and possessed every 
perfection and attraction belonging to a Japanese 
crystal ball. This perfect sphere of quartz, the 
largest ever cut in America at the time, was ex- 
hibited at the North Carolina State Exposition of 
1884, and at the New Orleans Industrial Expositon 
of 1884-5, at which places it received many en- 
comiums from the press, as evidencing the re- 
sources of our country and the skill of American 
labour. After ten days’ labour, a superb crystal 
sphere measuring 35;in. in diameter, and weighing 
exactly 141b, was produced. As a piece of American 
workmanship in crystal it stands alone, at this 
time ; and in its various perfections is unexcelled, 
excepting in size, by any similar Japanese effort 
that has come under the writer's notice, There- 
fore, possessing the requisite material, we can 
henceforth make crystal spheres, lenses, or even 
“ bottles of stone,” here within the United States, 
if the dilettanti should require them, or fashion 
demand such articles of luxury. Have any of your 
readers tried their hands at making prisms and 
lenses of rook crystal ? 
Dayton, Ohio. R. J. M. 


ON PRIMARY BATTERIES, AND ON 
CHARGING ACCUMULATORS FROM 
THEM. 


[27099,]—IN reply to “Kalon,” whom I thank 
for his kind remarks on my letter, I may state that 
the great point in the battery I described is the 
depolarising solution, which is of astonishing © 
power, so much so that only special forms of 
carbon can withstand it. The cubic contents of 
the cell are about 1,000 cubic inches. The negative 
electrode consists of a number of carbon rods, 
thereby giving very large surface, and these are 
arranged around the zino, which is cylindrical and 
contained in a porous cell, which also contains 
about a gallon of dilute acid. The internal 
resistance averages °05 ohm. per cell. This is the 
cell for direot lighting. The 11d. in my letter is a 
misprint for 1'ld. (one and one-tenth); I thank 
“ Kalon ” for drawing my attention to it, 

So far as I can see, “ Kalon’s’’ battery is exactly 
the ideal battery 1 outlined in my last letter. 
There are, however, several points which need to 
be considered in a primary battery. 

First, as to low resistance, The ideal battery 
should bea single fluid, both to obviate trouble in 
charging, and to enable the largest possible surface 
to be obtained in order to minimise the internal 
resistance. This is specially important in a cell of 
low E. M. F. 

The only other reasons for high E. M. F.—xiz., 
cheapness of first cost, and avoiding waste of zino, 
are both overcome in Kalon’s" battery. Cheap- 
ness of first cost is quite beside the question in this 
case, as the consumer does not buy the cell (I am 
speaking from the consumer's point of view), and 
waste of zinc, because the more zinc is consumed 
the more waste product in a marketable form 
remains. I assume that the residue is in itself 
valuable, as I do not suppose he means to re- 
convert the zinc salt into metallic zinc. 
am wrong here, I trust “Kalon” will correct 
me. I should be glad to hear a little more 
of this battery, which seems to me to be a very 
dangerous rival to lighting by machinery. This 
battery, however, could only be used in large 
towns, unless the substances employed are easy of 
transport. T will not give my reasons for this, as 
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they are so obvious, and space is valuable. 
“ Kalon says I have considerably under-estimated 
the cost for lighting by machinery, aud here I dis- 
agree with him. He will doubtless be surprised 
to learn that I can produce a horse-power hour for 
considerably under one halfpenny by employing a 
suitable engine. This I can guarantee. This 
engine will also run steadily for hours without 
attention, so that no special attendant has to be 
paid. I can also guarantee twelve lamps (sixteen 
candle power), and in some oases thirteen, to the 
horse-power, so if at all, I over-estimated the oost. 
I also omitted the saving in furniture and decora- 
tions insured by using the electric light, as this is 
patent to everybody. 

I think that lighting by primary batteries instead 
of being, as Kalon so justly remarks “ pooh- 
poohed”’ by electricians, ought to be greatly 
supported by them, since such small installations 
very often pioneer the way to more important 
Work. Ido not believe that any really unpreju- 
diced man, who knows what he is talking abeut, 
would condemn primary battery lighting under 
certain conditions, Finally, I am very pleased to 
see that a company is taking this matter up, and I 
Wish it every success. I mean to investigate this 
matter thoroughly; and if I find that the battery 
satisfies the conditions laid down by me, I shall 
have the greatest pleasure in assisting “ Kalon ” in 
any way I can, and so, I doubt not, will others. 

Electriclan. 


ON PRIMARY BATTERIES. 


. letters on primary batteries by 
« Electrician,” p. 98, and“ Kalon,” p. 128, would be 
immensely more interesting than they are if the 
writers would desoribe, or give some definite idea 
of, the nature of the wonderful batteries they hint 
at and commend. “Kalon” thinks that “ Bleo- 
trician should describe more minutely the battery 
he favours, but omits to describe the arrangement 
which will run for 120 hours “without any atten- 
tion whatever.” It is not so many years ago that 
it can have passed out of the memory of your 
readers that similar statements were made (about 
the time of the Crystal Palace electric lighting 
pee gar but the batteries are not yet forth- 
coming. he cost of a battery will depend on the 
pre of zino and acid, when you reduce it to its 
owest function; and if you can recover the zino 
or produce something commercially valuable in 
your battery cells, you may have your current for 
nothing. t may be that “Kalon” and “ Hleo- 
trician ” can explain how we may arrive at so de- 
sirable a consummation of all our labours ; but I 
would ask how is it we have not already reached 
‘that point? Has anything of any real value been 
discovered since Mr. Sprague arranged his Table 
VI. A 171, of the second edition of “ Electricity : 
its Theory, Sources, and Applications,” in which 
he gives the “cost of battery working,” and on 
p. 142 explains how the “actual cost of the cell 
will be reduced to nothing in many cases"? Mr, 
Sprague deals with principles, and puts it within 
the power of readers to see exactly what can be 
and what cannot be done; the correspondents above 
referred to give us nothing but stale news tempered 
To hints that they could explain a lot if. they 
ed. 

Now, I fancy I know whioh is the cheapest 
existing battery in working cost: it is the Upward 
or chlorine cell; but, judging by prices charged 
by those who have it in hand, it cannot be 
installed by everyone who wants an electrio 
light, though cheap . as batteries go, 
for those who have capital. ith the help of Mr, 
Sprague’s book, the working cost of any arrange- 
ment can be calculated, so if “ Electrician” and 
“Kalon” will kindly tell us of what their bat- 
teries consist, and, so far as the latter is concerned, 
how the zinc is recovered, we shall be in a better 
position to understand where we are, for, speaking 
with all deference, I have been unable to obtain 
any information whatever from their letters that I 
could not also have obtained from “circulars” de- 
scriptive of many “new” batteries which seem to 
have gone into the Ewigkeit. Nun. Dor. 


INDIAN KITES. 


[27101.])—FRrom time immemorial kite-flying 
has been a popular recreation in Hindostan, The 
article may be seen r afloat in the air. or 
attraotively arranged in the rude mat-built shops 
of the petty dealer in native wants. The starved 
urchin, nude and reckless of fate, will invest his 
often illgotten half penny in a tissue paper affair 
of two cross sticks and a sheet of the above mate- 
rial, the string, ep hoe ea copper coin will obtain 


of omy cotton thread; but there are “ kites and 
kites —the face of a demon, or the black and white 


ontline of its feathered namesake, or the rainbow- 
painted and gold-starred productions are manufac- 
tured in quantity for the youthful citizen and 
spectacled sexagenarian alike ; whether boy out of 
school or clerk out of office, customers in crowds 
create an active demand on the toy-makers. Over 
forty years ago, when Maharajah Dhuleep Singh 


was but a child, and the victorious British army 
occupied his capital—the densely-built and over- 
populated city of Lahore—I chanced to be a 


A, the national kite of India, made in all sizes and 
materials, generally of thin tissue paper, with 
four sticks (or rather two sticks crossed) ; some- 
times flown without tails, being so light and 
manageable, Occasionally they are seen of fancy 
shapes, probably copies of foreign patterns. 


dweller near one of the many gateways in this 
strange Sikh stronghold. Here thesport of “ kite- 
ing” seemed of a truly national character. On 
every fine day in the year (and these follow 
each other in succession of whole months, 
inoreasing in fiery sunlight and hot dust), the 
whole inhabitants appear on their house- 
tops, every building in the many square 
miles of city and suburbs being flat-roofed, and 


B 


B, parachute kite, a square of light, close silk or 
calico, with loops of tape at the corners. 


connected, the countless kite-flyers there exhibit 
their skill in the sport. “The Battle of Kites,” 
here as elsewhere, is as exciting to our Aryan 
brethren as a “tennis tournament” to us. The 
kite strings are thickly coated with coarsely- 
powdered glass, put on with glue, resembling sand- 
aper in their appearance, and abrasive action. 
The atrial tactics consist in crossing the lines of 
opponents, and by expert handling to saw through 
them, at the same: time, by entanglement to pull 
them down and appropriate the vanquished toy. 


PEN 
SS 
SS 


f 
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O, inflated form of the same in the air. 


More often both parties come down headlong, like 
Icarus, to earth, when there is a universal shout 
and a scramble for the pieces! The youthful 
princeling and his courtiers were frequent spec- 
tators and admirers of the fun; the resounding 
shouts of thousands on such occasions, in a oity 
only held in awe by a European army, and ripe for 
insurrection, as subsequently proved by events 
was no pleasing sound to Hnglish ladies an 


children and peaeefnl persons. I bethought me 
of a monster kite, a regular Britisher, I would let 
off “to aston h the natives,” as * Cook did 
say. With sundry sheets of the Nimes I manu- 
factured a giant of some 7ft. or 8ft. high, ofa 
strong build a grand tail, and wing tassels to 
match. No string I could get was sufficiently 
trustworthy, till I managed to find several 
bundles of stout fishing line (twisted hemp 
thicker than whipcord). I had to connect all these 
50-yard pieces by knots; an immense disadvantage 


in fighting others, as it proved. Waiting for a 
good wind, a private spot, and a good day, I 


launched my “ unexpected visitor”; he soon soared 
high, aud 1 believe attracted many thousand pairs 
of eyes to his novel form and dimensions, The 
voice of a multitude could be heard on all sides in 
respectful admiration and surprise; however, this 
soon wore off, and I found myself “ baited” from 
many quarters. The more flimsy assailants soon 
came to grief, and descended in fragments; paper 
and cotton line sometimes sticking to my cord, 
where the knots impeded their departure. Though 
my creation had mounted sky high, with a pull and 
tension requiring the help of my servants, I was 
beset by combatant kites at a lower level, crossing 
and tugging to saw through the connecting link. In 
this manœuvre they failed. Hemp v. cotton pre 
vailed; but intime there wasso much fouling that 
my monster lost his balance and began to grow top 
heavy; seeing imminent disaster, we reeled in asthe 
united lumps of paper and sticks and string 
to demonstrate gravitation. I only recovered s 
portion of loose line, while a jeering mob scrambled 
over the fallen spoils, with loud yells of triumph 
at having beaten a “Frank” (as they term all 
white men). I afterwards heard that all the princely 
and noble spectators of the encounter were highl 
leased and amused at the result. When a school- 
boy. Thad witnessed the construction of an eleo- 
trical kite (a dangerous plaything) on the same 
large scale as the one I launched at the Sikhs 
Though the whipcord line was overlapped with 
loose folds of brass wire, it snapped like thread 
when fastened to a peg in the ground during & 
storm, the kite never reappearing ! In those old 
days we used to attach lanterns in transparent 
screens, painted with alarming devices ; the farmers 
stopped these, and dur fire-balloons, too. We flew 
“ parachute kites ” also, which 1 have seen in 
India. I sent one off in that country which never 
descended in my vicinity ; it may have gone acros 
the ocean, This form should have been 
during the siege of Paris, as it would carry a few 
ounces weight to balance the flight. I found wet 
silk better than calico in a strong wind. I sewed 
tape loops to each corner of a yard square; hard 
twisted cotton twine is fastened by knots to these 
loops; then the other ends at about a yard or more 
in length are gathered together and fastened to the 
wire cage, or weight desired. A high wind is 
requisite to float them, unless they are made of 
tissue-paper, when a light breeze will carry them. 
Native kites are a great nuisance to flower gardens, 
and equestrians sometimes get a sudden necklace 
of string and paper. Eos. 


OPTICAL PHENOMENON. 


[27102.]J—Ox holding a piece of silvered glam 
horizontally between the eye and a light, the usual 
multiplied images are seen. ; l 

If, now, the mirror be retained in that position, 
and revolved in the same plane, the images oom- 
posing the chain are seen to olose up and open out 
alternately, at the same time that they seem to 
describe a oircle around the primary image. How 
is this movement of the images to be- explained! 
I may add that, on failing some time ago to get 
an answer to this query in our paper, I sent & 
note on the subject to Nature. It was not in- 
serted, and the Editor informed me that this 
was because the subject is dealt with in the 
textbooks. I then inclosed an addressed and 
stamped envelope, asking him to be good enough 
to give me a single reference; but to this, and toa 
renewed application, no reply has been given. 

I am, therefore, compelled once more to seek help 
in the H. M. Surely some of the talented oontri. 
butors, to whom we are indebted for much us 
knowle are able, and, I hope, willing, to answer 
this query W. H. Shrubsole. 


METALLICO SASH-CORD. 


[27108.]—A FURTHER trial of this appereniy 
imperishable material as a band to my oot-lathe 
has resulted iin disappointment, the core beng 
made of poor stuff—common hemp—whereas, 20 
the makers would only employ the strong plai s 
sash-cord (apparently of flax), we should have 
reliable compound, one adapted to many me 
chanical purposes where strain and friction Dr 
to be met. I ought to mention that in remo 
places a thong of damp raw hide slightly T 1 
the ends left flat, and beaten with a mallet, 5 
sewn together with sinews, has done good 11 
on a rough flywheel of wood weighted with on 
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MIDLAND ENGINES, NO. 80 OLASS. 


[27104.]—IN accordance with the wish expressed 
by Rover (p. 118, No. 62182), I now beg to 
forward a drawing I made at Leicester Locomotive 
Department, August, 1865, of Midland “single” 
express engine, No. 37, which will, I trust, furnish 
the desired information. This engine was de- 
signed by the late Mr. M. Kirtley, and constructed 
at Derby, 1865. ö 

Diameter of oylinders . 165 in. 

Length of stroke. . . 22in. 

Diameter of driving wheels (new)... 6ft. Sin. 


The tractive force for each pound of effective 
pressure on the pistons being, therefore 


161 x 163 x 22 „. 
487. 


The tender runs on six wheels, and carries 1,800 
gallons of water and two tons of coal, 

Daring the year 1866 I had permission to ride 
afew trips between Leicester, Leeds, Rugby, and 
King’s Cross to see the working of some of these 
engines, and from my notes I find that upon an 
average, with a load of 8°75 vehicles at 41:31 miles 
an hour, the consumption of coal was 21'25lb. a 
mile. This was a very good performance; but, of 
course, the weight of vehicles was very different 
20 years ago from what it is now. 

Olement E. Stretton 
Consulting Engineer Amalgamated Society of 
Railway Servants. 
Bedford, 9th April. 


SOME EXPRESS RUNS.—I. 


[27105.]—DURING the last few months I have 
made several apen good runs, some short par- 
ticulars of which will probably be of interest. The 
following journey was made Sept., 1886, No. 1,566, 
and 7 coaches :— 


M. Ch. h. m. 8. Speed. Remarks. 
St. Pancras . 5 15 57 — |due 5 15 
7 O Mile post 5 26 43| 89-0 
19 69 St. Albans . 5 41 20 5627 
30 24 Luton. .. . 6 52 40 55˙2 
35 O [Mile post 5 55°4 
49 0j | ou. 6 64˙9 
49 65 Bedford. { 6 15 
dep. 18 
99 10 eicester ... 18 


— py 
— 


The engine from Leioester to Derby was No. 
1,563, Between Bedford and Leicester the quickest 
mile was 69 miles an hour, and the slowest 42. The 
ran would have been made in 58 minutes but for 
signal slacks at Irchester, Wellingbro’, and Wig- 
ston, Kappa. 


RAILWAY BRAKES, 


(27106.]—MR. G. KIERNAN, page 180, attempts 
ow discredit upon the results obtained at the 
Lanoashire and Yorkshire trials in 1880 ; but if ho 
d been then present, or had carefully read the 
report, he would have known that the results were 
correctly obtained, and that the quotation he gives 
refers to the different weights of engines and 
peake force — —— to them, whereas the slip-stops 
Which I referred were, of course, made without 
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the engines, and are correct. The trials of 1880 
are the last official ones on record, and therefore 
till others take place they furnish data which we 
must accept for reference, 

Mr. G. Kiernan views the brake question from 
an entirely different standpoint from that which I 
consider the correct one. He states with regard to 
brakes, that “ supreme excellence is simplicity.” 
On the other hand, I maintain that the first ques- 
tion of vital importance is efficiency. He desires 
to have an apparatus made with the least number 
of parts. I consider that brakes ought to be the 
very best life-saving appliances than can be ob- 
tained. The brake at Penistone was very “simple ” 
in construction ; but the result of that “simplicity ” 
was that it failed to save the lives of 24 persons 
and prevent injuries to 62 others. 

The letter of your correspondent “ M. S. and L., 
page 181, shows—a fact well known—that the 
vacuum ip ia a | causes much trouble and 
numerous failures; but perhaps Mr. Kiernan will 
inform him that to tie the coupling together with 
string is about the most simple method that can 
be suggested. Would not James Watt have con- 
sidered it rather unmechanical ? 

Clement B. Stretton, 
Consulting Bugi eer Amalgamated Society 
of Railway Servants. 
40, Saxe Coburg-street, Leicester, April 7. 


COLOUR BLINDNESS AND COLOUR 
TESTS. 


[27107.|—THERB seems to be misconception in 
respect to the use of skeins of wool for testing 
colour blindness. 

When Holmgren’s colour-tests are used the candi- 
date is never asked to name colours, because many 
colour-blind persons know colours truly by educa- 
tion. 

The method of using coloured skeins is to place 
them in a heap upon the table: the surgeon then 
places a pale green before the candidate and tells 
him to match it with colours which are in anyway 
similar to it. 

In the case of green blindness he will match the 

ale green with other shades of green, pale grey, 
Puf, and pink; if very complete, with scarlet, 

In the second case, that o red blindness, a red 
colour will be matched with browns and greenish- 
browns. 

In every extreme oases of colour-blindness red 
een are confused indiscriminately. 

Colour-blind people confuse the colours on the 
red side of the spectrum, and they also confuse 
the colours on the violet side of the spectrum, 
and the rest of the speotrum appears to them as 
a neutral stripe; but the colours on the red side 
and the colours on the violet side are dis- 
tinguished as separate colours by them. 

J. L. Kerr, C. M., M.B. 

Crawshawbooth, Manchester. 


COLOUR BLINDNESS. 


[27108.J-MAx I be allowed to offer a few re- 
marks on the subjeot of testing for colour-blindness 
now being discussed in your columns ? 

The method of discovery of this defect used by 
oculists differs considerably from that which your 
correspondents unite in condemning. Persons sus- 
pected are not, or should not be, asked to name 
certain coloura submitted to them, as the know- 
ledge of the designations of colours is limited, and 
is, moreover, no test; but the modus operandi is as 
follows. Some skeins of Berlin wool of various 
colours, not too bright to begin with, are given to 
the patient, together with a large bundle of skeins 
of all possible oolours and of the most various 
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shades or degrees of saturation. He is then asked 
to match the ones given to him from the skeins in 
the bundle, and not to name their colours at all. 
If, now, he places side by side, say, a pale green 
with a fawn, or chocolate, or pink of the same de- 
gree of white saturation, or if he hesitates and 
says they are nearly but not quite alike, a third is 

iven him, of the same colour as one of the first, 

ut of a greatly different (darker) shade. If then 
he puts the two lighter colours together as being 
most alike, he is colour-blind, and is judging solely" 
by the amount of white saturation and not by the 
colour. 

Some of your correspondents, again, are very 
irate at what they term the dirty colours of some 
samples shown as tests at some exhibition; but 
that is quite intentional, and is the basis of Bull's 
(Christiania) quantitative test to estimate the 
smallest amount of colour which, when mixed with 
grey, is recognisable by the normal eye. The 
normal eye can always detect the colours, however 
much mixed with grey; but the colour-blind con- 
fuse the complementary colours more or less, ac- 
cording to the amount of their defect. 

Colour-blindness in some degree is very common 
in men, nearly five per cent.; much less so in 
women, hardly 2 per cent.; the red-green form is 
the most usual. 

Just one word as to“ W. A. S. B. s remarks on 
Homer and colour. We all remember Mr. Glad- 
stone’s notion that the Greeks were colour-blind 
because they used the word purple for almost all 
colours. The simple fact seems to be that for fabrics 
at least they had but one dye —viz., that obtained 
from the mopúpa, or purple-fish (Murex and Pur- 
pura sp.), which gives a most varied series of 
colours, beginning from pale yellow, going through 
all the reds and brown-reds up to a true purple, 
according to the quantity used and the care taken 
in the process. The same word, “purpura,” also 
signified dark. Surely it is a perfectly legitimate 
poetical license to designate the sea as dark, or 
wine as purple; and “ W. A. S. B.” must remem- 
ber the deep-blue seas of Hellas are not to be oom- 
pared with the article as found, say, at Southend 
or Margate ; had Homer lived at either of these 
places, he would probably have used another 
metaphor. .O. K. 


HARBOUR LOANS AND 
CONSTRUCTION. 


(27109.J|—-THE promise made by the Govern- 
ment that legislation shall take place to enable the 
Board of Trade to decide on the necessity of 
places, and the Loan Commissioners only upon the 
security, is a mere sham so far as it affords any 
prospect of getting proper harbours made, “ the 
importance, nay, the necessity,” of which Baron 
H. de Worms, of the Board of Trade, urged in my 
presence little more than a week ago. 

We require at least two large harbours, one on 
each side of this island, to shelter our navy, and 

roteot our food ships and mercantile marine both 

om shipwrecks and from cruisers in case of the 
calamity of European war. The present leader of 
the House of Commons (Mr. W. H. Smith) said 
not long ago, “If our food ships were interfere 
with, we should have no employment for our 
working men or food to eat, but we should have 
riot, revolution, and a state of things too terrible 
to picture,” A grant of half a million a year for 
six years is also needed (only the cost of three 
ironclads) to assist private enterprise to construot 
fishery or coasting vessel harbours, and save life. 
These are questions of national necessity, much 
more than of local benofit, and I trust that con- 
stituencies will press on their Members of Parlia- 
ment to move adjournments of the House on the 

lea of urgency to save human life, as well as to 
bring the subject forward on every possible occa- 
sion. To construct these harbours would very 
much save the 55 pocket, facilitate a 
volunteer organisation for coast defence, as the key 
whereby to promote the prosperity of commerce or 
trade, and give permanent employment to an 
enormous number of artisans and labourers. The 
way to put a stop to the terrible risk pio- 
tured by Mr. Smith, to the monstrous sacrifice 
of life, and to this mere pretence of miti- 
gating it, is for constituencies to determine: not 
to support the adherents of any political party 
which puts office before such urgently 2 
work, and then, for expediency’s sake, that whic 
is necessary will be done. Perhaps I may say one 
word about this society, which has kept this sub- 
ject constantly before the public until success 
cannot now be long deferred. The amount of 
public subscriptions and donations received during 
the six years of its existence does not yet reach 
£800, or about £130 a year. There are upon its 
committee, amongst others, twenty-six M. P.'s, all 
pledged in writing to attend four or five times in 
a season, whose duty it is to guard and forward 
public interests; but every subscriber of 5s. or 
upwards since the very beginning will confer a 
favour by seeing all the books and every separate 
item of receipt and expenditure. Subscriptions 
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may be sent to Messrs. Coutts and Co., 59, Strand, 
for the Refuge Harbours; and if those possessed 
of wealth had been more liberal, we should not 
now be drowning 1,000 poor fellows every year, as 
at every public meeting held opinion has always 
been quite unanimously expressed that this in- 
on neglect ought not to disgrace the Union 
ack, 

Those who cannot afford to subscribe money can 
contribute in work—getting petitions wa. par aie 
copies of which will be gladly forwarded to them. 
Every working-man should help in this if he desires 
to keep his family from the condition described by 
the present leader of the House of Commons, or 
has any sympathy for the widows and orphans of 
the poor men who perish because of others’ neglect. 

Founder and Hon. Sec. 
National Refuge Harbours Society. 
17, Parliament-street, April 11. 


WIMSHUBST MAOHINE WITH 
DOUBLE SECTORS. 


Eber II AM much obliged to Mr. Wimshurst 
for the kind suggestions in his letter (27053) last 
week, Perhaps ete not make it quite clear that 
there is no space (“ spirit” is, of course, a mis- 
print) between the revolving insulating plate and 
the back of the working diso against whioh it is 
secured. The solid centre is so arranged that the 
insulating plate may go close up to, and be in aotual 
contact with, the sectored plate. 

I am constructing an experimental four-plate 
multiple machine on this plan, with sun 
alterations in position of sectors, &., and shall 
have pleasure in reporting the exact performance 
as soon as I am able to finish it. H. W. L. 


ODIO FOROE. 


[27111.I—PERHAPS those who are puzzled by 
the experiments described under this head will 
explain the following. Take a piece of india- 
sabbar tube, say, zin. in diameter, bend it into 
a U-form, and hold one end in each hand. Fill 
the tube full of water, and endeavour to keep it so 
by holding the two ends at exactly the same level. 
If there is no such thing as “odio” force the 
water will remain steady in each limb; but if it 
should overflow first at one end then at another, 
the experimenter will be compelled to believe in 
odic force, unless he adopts a common-sense view, 
and recognises the simple fact that it is impossible 
to hold one band still, much less two. 

Jonathan Oldhead. 


THE SUPERNATURAL DARENESS ON 
THE FIRST GOOD FRIDAY. 


[27112.I—I WAs one of a congregation at a 
service held on Good Friday afternoon in St. John's 
church here, and heard this declaration from the 
pulpit, touching on asubject I am greatly inter- 


ested in. 

“ Whilst the deed of the Cross was peng cnanied 
on Calvary, there was a celebrated Egyptian 
astronomer making celestial observations, who 
noticed the strange darkness which fell on the 
earth and could make nothing of it, as it was cer- 
tainly not due to any eclipse. He at once con- 
cluded that the Almighty was either suffering 
Himself, or was in sympathy with some sufferer,” 

This is certainly a strange statement; and, I 
confess, new tome. I cannot find any mention of 
this celebrated astronomer in any record, old or 
new. A fact like this—if it were one—would 
surely have been commonly known and widely 
commented on. 

I want to know whether any reader has ever 
come across any mention of it? I should be glad 
especially to have the opinion of “our” F. R. A. S. 
on the point. If necessary, you oan have the name 
of the clergyman who is answerable for the state- 


ment. 
Arthur J. Gardner, M.R.C.S.Eng. 
Darlington, April 9. 


ENLARGING HOLES. 


[27118.]—To those young amateurs who do not 
possess a slide-rest, I can recommend a simple and 
easy way of enlarging deep holes, or turning them 
into tapers. The work being fixed in a chuck, or 
cemented into a wooden oylinder and revolved, get 
a three-corner file, with one inch at the end 
smoothed and sharpened on a grind-stone; place 
the T-rest across the hole, below the line of centres, 
just enough to allow the file to stand on one edge to 
meet that point. Lean the edge about fin. inside 
the hole towards you. Make slow revolution, and 
work gradually to the bottom of boring. 

For cutting a taper, make a gauge in wood of 
desired proportions, hold your file diagonally, and 
go to work as before, occasionally testing the hole, 

tis best to cut this below gauge and true it out 
afterwards in smoothing the surface. Those three- 
corner files, when their teeth are worn out, make 
the best of outting tools, their angles of 60° being 


ready made, and their steel very hard, For brass, 


the square rod 90°, hardened, will be used in the d 


above operation. Eos. 


AQUEOUS VAPOUR. 


[27114.J—I HAVE not misread “A, P. S” 
(27003). He plainly states. that “steam and 
aqueous vapour are totally distinct forms of 
water.” It is to this statement that I demur. 

But he also states in effeot, and F. S. C.“ 
fathers it, that vapour is in large quantity (steam, 
A. P. S.), and not if it be mixed with relatively 
large quantity of air. “In the latter case,” says 
“F. S. C., “the free oxygen of air protects the 
molecule of water.” Is this a fact? Is it true 
that the iron being sufficiently heated to decompose 
water, will, on coming in contact with molecules 
of water and free oxygen, be oxidised solely at 
expense of the latter ? It seems to me that 
although the oxidation would be mainly effected 
by free oxygen, yet when a moleoule of water 
came in contact with the iron, it would be decom- 
posed, and that a proportionate amount of the 
oxide would be thus formed. I hope “F. S. C.“ 
will not think me nasty particular; I ask for 
information. Kensingtonian. 


REPLIES TO QUERIES, 


In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked, 


[61255 and 61612.]—Embrocation.—Food for 
Animals.—To “ BACKWOODSMAN, Los Angeles 
California."—I have put this heading in hopes of 
catching your eye, though I want to ask a question 
about emigration. I see from your address that 
you live very near the frontier of Mexico, and I 
have just read in the Fall Mall Gazette of the 7th 
April a most glowing account of the Peninsula of 
Lower California, in Mexico, as a field for colonisa- 
tion. There we are told that English settlers are 
wanted, that artisans’ wages average £1 a day 
and labourers’ 10s. Most astonishing of all, that 
artisans seem to be wanted, and that necessaries 
are so cheap that a man can live on two days’ wor 
a week and save the rest, or send it home to help 
his poorer brethren to come out. Further, that the 
Mexican Government is becoming stable ; no trouble 
with the few Indians need be feared ; that by a 
Mexican concession the settlers escape the 45 per 
cent. ad valorem duty, and can get their supplies 
from England and establish a market for their pro- 
duce in the mother country. We are told, too, 
that if a settler can bring out three months’ supply 
he is certain almost to be able to support himself 
and family from that time. Can you confirm this 
for the benefit of the many artisans who read the 
“E. M.“; or can you get a confirmation of it sent 
from the British Consul, Mr. Mortimer? Will you 
also give us some idea of the cost of the journey 
and best route from England, and anything else 
which might be of service to an intending emigrant ? 


por —Oval Chuck.—Thanks to“ C. L.” and 
“ Hyde, Florence,” for replying to my query about 
above. I have experimented with a wooden 
chuck screwed on to my oval chuck, and traced 
the lines with a pencil in different positions, and 
find what Hyde says is quite correct. Although 
T am not able to do the turning of ovals perfectly, 
I suppose there is no remed But “try again,” as 
“C. L.” advises—CHURCH-HILL. 


[61498.]—Induction Ooil.—I am much obliged 
to Messrs. W. Holder, S. Bottone, “ Hlectrioian,” 
&o., for the information ey have given me. I 
have tried three cells of Mr. Bottone’s recipe with- 
out the slightest result, I have enlarged the cel 
I have seen that all connections are clean and fitte 
properly, as advised by“ Bobadil,“ and have fol- 
lowed up Mr. Conry's instructions without any 
action sae the spark at contact-breaker ; the 
armature did not vibrate at all. As a last resource 
I unwound the secondary coil, but there was no 
breakage or defective insulation. I do not under- 
stand anything about the making of medical coils, 
and therefore cannot give my instructors much 
knowledge concerning it. Only one size of wire 
was wound upon the magnet, but I always under- 
stood there was a primary coil of thicker wire. I 
will now have to make a primary coil myself; 
would a coil act without a primary one? not, 
shall I connect the primary and secondary coils 
together. Should I connect the primary to one 
connection of the battery, then have the secondary 
connection to another? If anyone will show me 
the way to proceed, I shall be glad. I have the 
armature magnet, contact breaker, and platinum 
connections, It is a medical coil I want to make.— 
IGNORAMUS, 


[61574.]—The Oalculus,—I can only express 
my obligation to “ Vladimir” for his last com- 


t, | but if Country Parson w 
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munication by again thanking him. I should have 
one this earlier but for a severe illness, The 
diagram from Bell’s “ Illustrations of the Dif- 
rerential Calculus,” sent by “T. W.,“ is very in- 
structive, and I thank him. I should much like 
to possess Mr. Bell’s book. Immediately I saw 
“T, Ws” communication, I ordered it, but ay 
bookseller reports that it is out of print. I 
advertise for it, but I have not been very suo- 
cessful in my attempts in this line, 1 quite concar 
with “ Vladimir” in the opinion he expresses of 
the works of Mr. J. R. Young. Having occasion 
to refer to one of his books many years ago, I was 
so struck with its lucidity that I resolved to 
procure, if poe all his works. I believe I 
have them all, but some of them I obtained with 
great difficulty. Before I could procure one of 
them (“Cubic Equations”), I advertised during 
many months in several English periodicals, as 
well as in two Belfast newspapers. Mr. Young is 
one of the few English writers on mathematics 
who says what he has to say in his own words. On 
looking over the numerous elemen works pub- 
lished, one cannot but be struck with the repetition, 
sentence by sentence and almost page by page, 
frequently to be met with. I have no confidence 
in the knowledge of an author who 8 
expressing himself in language of his own. The 
following may possibly interest some of the readers 
of the E.M.” :—I have recently procured a number 
of American. mathematical books, and among 
others works on “The Caloulus, by Olney, John- 
son and Rice, Bowser, and Taylor. The work by 
Olney appears to me admirable, His method of 
treatment and his style are his own. His illus- 
trations are most apt, his warnings and cautions 
to the students are most opportune, and, on 
the whole, I am inolined, from the cursory exa- 
mination 1 have made of it, to think it one of the 
most lucid treatises on the calculus in the English 
language. Another volume has yet to be issued to 
complete the work. Like Mr. Young, he proceeds 
as one who is conscious that he knows what he has 
to say, and knows how to say it, without borrowing 
the language of another. Such confidence in an 
author begets confidence in his readers. He has 
much to say on the subject of suocessive differen- 
tiation, and 1 do not doubt that when I appl 
myself to that portion of his book, what I sh 
find there, supplemented with the information 


k | kindly furnished by correspondents of the E. M., 


will give me that alear notion of the meaning of 
successive differentiation whioh I desire to ess, 
and which I have long felt the want of.— T TBO. 


[61717.]— Chemical Preoipitate.— When an 
excess of ammonia solution is added to a solution 
containing silver nitrate and copper sulphate, 
silver ammonio-nitrate and copper ammonio-sul- 
phate are formed. Probably the precipitate is due 
to some decomposition of the silver compound. 
Try adding a further excess of ammonia solution, 
and do not allow to stand in the light; this may 
remedy the cause. Or may be your silver nitrate 
contains some organic impurity which tends to 
bring about decomposition. What length of time 
do you mean by a short time? You do not say 
whether the precipitate was large or only alight.— 
HENRY J. HARDY, F. G. S., Sheffield. 


[61819.]J— Painting on Polish. —The best way 
to accomplish the result aimed at would be to 
scrape off the polish for a sufficient space; paint 
the initials on the wood, and then varnish over 
them.—NUN. Dor, 


[61820.]—Umbrellas.—Are not the ribs made 
in one piece of steel ?—E. G. M. 


[61821.]—Fixing Emery.—The emery may be 
mixed with glue, or even with water-glass; but in 
such a case it is purely a matter of experiment. 


ST, . 


61833,]|—Three-Inch O. &“ Amateur” will 
find articles on Object-Glass Working, b 
“ Prismatique,” in Vols. XXXVI. to X 
The polishing processes are desoribed in Nos. 976, 
982, 990; but it is not easy to make a précis of the 
directions, especially as they are the most im- 
portant of all in connection with object-glass work- 
ing. It need scarcely be mentioned that man 
back volumes contain information on the subject 
555 as much as the querist requires. NUN. 

OR. 

Lease.) — Twist Drill Apparatus. Al 
“ Country Parson needs to make a good tuin 
drill is a round file and vice; prepare his blank in 
lathe, lace in right hand sido of vios by ae sh 

o e at the required an and wor ; 

$ in advertise his address 
I oan put him in possession of a drawing O: & 
simple apparatus for outting twist drills in -his 
lathe, and will send on for publication in“ E. M. 
later on—R. T, J. 


161889. — Twist - Drill Apparatus.— od 
tempted to reply to “ A Country Parson,’ as Thad 
the same aspirations a few years ago. But I 5 
found that the manufacture of twist ain i 
waste of time to an amateur, although Ifin a 
useful to be able to make a twist rimer of ‘ap 


— 
Vee 


Va 4 FLA 


* 
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when required. There are two or three, ractical: 


cord-belt being used with suitable guides. The 


ferred to; but there is much information in 
Holtzapffel, 
volumes of this paper.—J. C. P. 


Appin 15, 1887. 


ways for an amuteur with £10 or E15: — First, let 


a C. P.” fit on to the top plate of his slide- rest, at- 


tached to saddle, a good strong cutter frame capable 
of running a milling cutter at not over 60 revolu- 
tions per minute, the spindle being vertical and the 
driving pulley large, — not less than zin. leather 


lathe then is used as the holder or spire centres, 
and by gearing one revolution of mandrel is made 
equal to 4, 8, 16, and upwards of screw. The only 
trouble is to get a strong and steady enough cutter 
frame, and a good system of lead pulleys for belt. 
Second, there is the epparetus of Messrs, Selig 
Sonnenthal and Co., which was discussed some 
months ago in the pages of “Ours,” Its defects 
are also stability and trouble in making cutters. 
Third, there is a small effective milling machine 


for use on lathe-bed to be had for £6 or £8 ; but it 


requires a spiral head, which, with gear, would cost. 
about £5, and this is what I use at present, 
Fourth and lastly, there are the usual makers’ 
plant.—V ULCANITE, 


(61854.)—Willow Wood for Telephone.— 
Any part of willow which can be cut into thin 
strips, and be plaited or woven together after the 
fashion of strawberry punnets, but much closer.—' 


61865, /—Kaleidoscopic Pictures on Screen. 
In Darker's lantern kaleidoscope the mirrors are 
of platinis ed glass, and are mounted with a convex! 
lens at each end; thus mounted, the apparatus 
takes the place of the ordinary lantern objective, 
and will produce beautiful patterns upon the 
screen if a rotating slide containing the fragments. 
of coloured glass is placed in the ordinary slide- 
stage. (From Lewis Wright's “ Light.”)—E. M. 
[61873.] — Whistles. — Yes, there are such 


whistles, used for signals on board ship; but it is 
1 likely they would be wanted on locomotives.— 


[61887.] —Screw-Outting, Books on.— No 
books deal with the subject in the manner re- 


IV., and almost everything in back 


[61889,]| Stability of Ships.—I would recom- 
mend this querist to consult Maorow's “ Pocket- 
book,” published by Lockwood and Co. It con- 
tains such information as he appears to re- 
quire.— VIDEO. 


e beg to thank Dens very 
much for his answers to my query; but am afraid 
to act quite as he suggests, POR I am capable 
as a regular dentist (in fact, I am doing so at the 
present time, for the principal is away, and I have 
to take his place). Ido not think much of “ Os's” 
answer and his railway comparisen. I have served 
aix years’ apprenticeship to dentistry, and am now 
m a berth as an operating and mechanical. 
assistant; and “Os” says I am not a dentist. 
Perhaps he will kindly say what I am.—DENs, 
eckham, S. EH. 


161967.— Pressure Gauge. — Seeing T. C., 
Bristol's,“ reply to“ R. A. L., Devon,“ respecting 
the above, I herewith send a sketch of a small 


OJA 


ww 


i 


prenre gauge, and would be much obliged to 
ris 


tol,” if he will say if it would answer. 


9. B 
It will be seen by inclosed sketch that I have sub- 


stitute a corrugated diaphragm of hard sheet 
brass (similar to the top of a vacuum chamber in 


an aneroid barometer), instead of the indiarubber | 


one shown in “ T. C., Bristol's” sketch. The ar- 
rangement of levers is also slightly different: the 
movement of the brass diaphragm being less than 
e indiarubber one, another lever has to be intro- 
uced to give sufficient movement to the pointer. 
Would the expension and contraction of the 
plunger, &c., affect the movement of Konter any- 
to speak of, and what ought thickness of 


time, enter, too, each of 
‘Thus he will have left 36 and entered 36, but 


| cells from left to right, 1 2 3 4 
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diaphragm to be for a gauge to indicate to 100lb. 
per square inch? A, plunger resting on needle- 
point B; C, corrugated diaphragm of thin hard 
sheet brass, to centre of which needle-point B is 
fastened ; D, 1 arm gonnecting plunger with 
bell-orank E; F, short arm connecting bell-orank 


with rack G, which rack gears into pinion H on 


spindle carrying pointer; J,arm for holding end 

of spring K.— I. H. D. B. 
Mae —Two Puzzles.— This puzzle that 

baffled “ R. H.“ was meant by Mr. Proctor to be 


no puzzle at all; but by putting an even number 


of cells (instead of odd) he very nearly trapped 
himself, His escape (which he described as 
‘somewhat of a sell“) is by a purely grammatical 
dodge. You are forbidden to enter any cell more 
than once, but are free to leave one or more times. 


‘Let “R. H.” after leaving cell A, then imme- 


diately enter the same, and leaving it a second 

the other 35, and leave each. 
entered none more than once. He will have left 
A twice, but only entered it once.—E. L. G. 


[61980.]—Two Puzzles.—There is not much 
doubt that the puzzle illustrated by B. H.,“ p. 
133, is similar, to that meant by the querist; but it 


uzzle appeared in the December part of Know- 
edge, and may he solved, after a fashion, by the 
prisoner starting from A into either of the adjoin- 
ing cells, and going back to A; then proceeding, 
in. zigzag. fashion, until the two rows are com- 
pleted, when he oan walk straight through the other 
rows, and find himself at. last in B. Thus, taking 
the diagram, and numbering the first two rows of 


5 6, 
7 8 9 10 11 12 


passing thence into 4, and then in the following 


immediately below, and passes along the whole 
line. The rest is clear. The prisoner can enter 
cell 2 first, and the changes may be worked in a 
great many ways; but he cannot get out if he 
passes “ through” any of the adjoining cella unless 
he does so twice. Mr. Proctor says that this cell 
puzzle is rather a sell.—N UN. DOR. 


[62036.]—Power of Engine.—I once had a 
model of the same size; it produced with 30lb. 
pressure about one-cat power. It would drive a 
slowly evolving Bey. winder advertisement, and 
nothing more. Yours would do about the same, 
and certainly would not drive a 1650. p. dynamo. 
The boiler, if vertical, should be 12in. high by 
Gin, diam., and plate sin. thick—A. F. SHAKE- 
SPEAR, Luttichaustr. 14, Dresden. ` 


a 1,]—Lining Brasses with White Metal. 
—Coat mandrel with a mixture of lampblack and 
clay water.—A. F. SHAKESPEAR, Liittichaustr. 
14, Dresden. 


[62064.]—Speeding-up of Lathe.—I should 
not like such an eine. eae myself, unless a 
powerful brake were fitted to stop the flywheel in 
about four revolutions. Speeding-up is all very 
well for circular saws, but is hardly suited for 


Dresden. 


[62065.]—Micrometer for Drilling.—Mioro- 
meters on hand-wheel of poppethead are unneoes- 
sary. On my lathe I have the Poppet barrel 
divided into 90 millimètres, the length of the 
traverse. With these a hole may be arilled to a 
quarter of a millimètre deep, which is about as 
small as anyone requires.—A. F. SHAKESPEAR, 
Luttichaustr. 14, Dresden. 


[62088,]—Utilisation of Slag.—Slag has not 
up to the present been used very much com- 
mercially. Mountains of slag form the horizon all 
round Dowlais ; and, in fact, most of the country 
in the neighbourhood is little else than slag. Some, 
but very little, is used for road making, and some 
for making hideous vases. At Barrow it is used 
for reclaiming land from the sea, and has proved 
most successful. In Styria, the slag flows into a 
separate channel from the molten metal, and meet- 
ing a jet of water is granulated or reduced to the 
state of a coarse sand, which is then available 
for either building purposes or is thrown away as 
waste. In Staffordshire and the Cleveland district 


may be as well to point out that, if the conditions 
are observed, it is impossible {© solve it. The. 


the pri- 


soner goes from 1 into 7, and returns to 1; he 
then goes through 2 into 8, and through 9 to 3, 


order, 10, 11, 5, 6, 12, whence he enters the cell 


lathes.— A. F. SHAKESPEAR, Liittichaustr. 14, 
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expected, has not yet had any extensive practioal 
application. There would be a great difficulty in 
remelting slag—viz., in obtaining a high enough 
temperature, which would have to be equal to the 
temperature of the blast furnace. The moulds 
ought to be of cast iron; sand would not do, be- 
cause the slag would reduce the silica of the sand, 
and give a rough oasting. Slag from the Bessemer 
converter has lately been used as manure; but it 
has to be very finely ground, and its value is on 
account of the phosphorus it contains. An average 
analysis of slag is as follows: — Silica, 10 per cent.; 
MnO, 6 to 8; Oxide of Fe, 14 to 15; Al, 5 to 6; 
Lime, 40 to 45; Magnesia, 9 to 10; Phosphorio 
acid, 18; and Vanadium (?), 6. In Greenwood’s 
Iron and Steel, published by Cassell and Co., 
will be found general information about slag, out 
of which I have extracted part of my information. 


H. * 


[62092.] — Microscopio Stages. — The ad- 
vantage of the mechanical stage is that you can 
always bring youself back again to certain fixed 
pone in the object, which you cannot if shifted 

y the fingers only.— T. F. S. 


[6209 2.]—Microsoopie Stages. — For those 
who really intend to work the simplest form is the 
best. Learn to use the left hand thoroughly, and 
yee will see in ten minutes what will take you an 

our to see with a mechanical stage. Our expen- 
sive stages are the laughing-stocks of Continental 
laboratories.— B. SC., Plymouth. 


[6 2093.J— Immersion Objectives.—A No. 9 or 
one-ninth of Hartnach is suitable either way; 
higher powers are of no use without immersion.— 
B.Sc., Plymouth. 


[62094.]—Bacterlology.—A one-twelfth im- 
mersion is most suitable. — B. SC., Plymouth. 


[62094.]—Bacteriology.—I should say by all 
means buy a hin. oil immersion for this work; 
but I doubt if a good one can be procured for £4. 
A first-class one can, however, be bought for 
£5 6s., and it should be remembered, in choosing 
between cheap foreign and English objectives, 
that a Bin. of the latter is equal to about a j,in. 
of the former.—T, F. S. 


[62094.]—Bacteriology.—“ Vacillus” will re- 
quire several objectives for bacterial work. My 
own experience is that a good zin. is the most 
useful working power; such a one supplied b 
Zeiss for 40s., with afairly powerful eyepiece, wi 

ive good definition with 1 up to nearly 

00 diameters, I particularly recommend this ob- 
jective as it does not work too close, and I oan focus 
through a cover glass to the bottom of a drop 
culture, while one gets by its use the maximum of 
light and surprisingly good definition, even with 
bad daylight and a short tube. I can work with 
my jin. with unfavourable conditions of light that 
would render my more powerful objectives almost 
useless, and this without fatigue. The using of 
a 4 objective requires some practice, especially at 
bacterial work. It is very often supposed that the 
greater the magnification the better an object is 
seen; this does not refer to bacteria. “ Vacillus” 
will require a jin. for gelatines, besides a 4th and 
an immersion lens, the latter for confirming defini- 
tion, drawing to scale, or measuring.— CYGNET. 


(62096.J—The Orumlin Viaduct.—In reply 
to “Inquirer,” the Crumlin Viaduct was com- 
pleted in the year 1856. The following additional 

artioulars of this structure may be of interest :— 

he viaduct crosses the valley of the river (Ebbw) 
in seven spans of 150ft. each, the total length . 
being 1,050ft., and the greatest height 200ft, The 

iers are formed of hollow cast-iron columns, 17ft. 

igh and 1ft. diameter, built up in successive tiers, 
with fourteen columns in each tier, and the piers 
taper upwards from an area of 27ft. by 60ft. at the 
base of the highest pier to 18ft. by 80ft. at the 
summit of each. The columns are fitted into one 
another by socket-joints, and are conneeted in each 
tier by horizontal cast-iron girders, and by hori- 
zontal and vertical wrought-iron tie-rods tightened 
by wedges. The main girders are Warren trusses, 
each 160ft. long and 144ft. deep. The compression 
beam forming the top member of the girder is a 
riveted box-girder 14in. deep and 9in. wide, formed 
of plates of varying thicknesses; the tension 
member consists of four wrought-iron bars of 6in. 
by fin. average section. There are four girders in 
each span, carrying a double line of rails. They 
are supported by the ends of the compression beam 
resting upon a sliding block in a saddle-casting on 
the top of the piers, to allow for expansion and 
contraction; the extreme difference of length in 
each span between summer and winter does not 
exceed Izin. The cost of the viaduct was £60,000, 
including three additional spans of the same length 
in the adjoining smaller viaduct, and there was a 
subsequent further expenditure of about £15,000 
in 1868 for strengthening the girders, and substi- 
tuting a wrought-iron floor with cross girders and 
rail-bearers in place of the timber with which the 
viaduct was originally covered.—LYONS, Hetton- 
le-Hole. 
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(62097. ]—Brakes.—The three quotations from 
Mr. Harold Brown’s address to the Society of 
Arts which “ Loco.,” p. 112, gives show that that 

entleman was not well up in his dates. The 
estinghouse air brake was first fitted in this 
country on the Caledonian Railway, 23rd October, 
1871. I was present at the trial, 28th March, 1872. 
The Westinghouse automatic brake was first fitted 
in this country on Midland engine No. 184, for the 
Newark trials, June, 1875. The Westinghouse 
vacuum brake, fitted to the Brighton engine 151 
and train,and sent to Newark, 4 well remember 
was not an automatic system. A diagram oan 
easily be constructed to show the forces applied to 
stop a train, and its effect represented by a 
gradient, thus: Set off a scale, and forma zero 
point on the base line, a gradient the length of 
which shall equal that of the distance of the stop, 
and its height the vertical height through which 
a body falling from a state of rest would attain 
the observed velocity of the train at the time of 
the commencement of the stop. If Loco.” finds 
any difficulty in constructing such a diagram, I 
shall be happy to forward one for the information 
of your readers.—CLEMENT E. STRETTON, C. E., 
806, City-road, H.C. 


{62098.]—Dhall, Rob, and Lentils.— The first 
two names are the Indian and Egyptian names 
for the last. There are several kinds, all excel- 
lent and nutritious, and of easy digestion, the food 
of millions, rich and poor alike, and of late years 
introduced into England, being a dietary aliment 
of some repute. he boasted “ Revalenta Ara- 
bica,” when analysed, was found to be only the 
flour of lentils, though sold for several times its 
prime cost. A halfpenny-worth in India, with 
another halfpenny-worth of condiments, will feed a 
hungry „ I have the dish on my break- 
ad e very often, having grown fond of it— 

08. 


. Heating by Hot Water. — If 
tt W. S.“ wishes to have a durable, efficient, and 
economic apparatus, I should most strongly advise 
him to adopt Perkins's system. Tho pipes are so 
small (Iain., external diameter, gin. bore) that they 
won't be the least in the way, and they can readily 
be bent to suit angle or fixture, and de not disturb 
existing arrangements. There will be no noxious 
vapour from furnace if made of suitable firebrick 
instead of iron. W. S.“ does not give height of 
rooms. Assuming it to be 14ft. high, then 460ft. 
of this tubing placed in composing-room, and 
250ft. in machine-room, will keep up a steady uni- 
form temperature of 65° Fahr. when at freezing 

oint outside, It is understood, of course, that 

oors will be closed. I shall be glad to give 
“ W. S.” every information if he will let me know 
his address— LEB. 


62108.]-—Engine Power.—}in. inlet and jin. 
exhaust are much too small, If you inorease the 
inlet to fin. inside diameter, and the exhaust to 
lin., you might obtain about one horse-power with 
800 revolutions per minute.—A. F, SHAKESPEAR, 
Liittichaustr. 14, Dresden. 


_ [62109.]—Submarine Light.—This has been 
used by foreign fishermen for some years, and I am 
told is very attractive. A thick glass globe con- 
taining the light is sunk either in mid-water or at 
bottom, according to the object of the fishers. I 
have found all fishes and reptiles and some animals 
are lured by fire. Torches held over the water in 
savage countries I have seen very effective. Flying 
fish Jump at the light into nets epread across the 
canoes, and the choicest fish in the rivers collect 
on the ace—an e haul for the casting-net. 
Frogs, toads, and lizards, with an occasional snake, 
‘J have seen admiring a lamp put outside on the 
ground.—Hos, 


[62112.)—Weight of Tubes.—* Bad Judge” 
may find the weight of his tube by subtracting the 
square of the inside diameter in inches from the 
square of the outside diameter in inohes, and 
multiplying by 2°45 for cast iron, and 2°64 for 
wrought iron, the result being the weight of a 
lineal foot in pounds. Thus, assuming the tube of the 
size given to be wrought iron, its weight will be 


(4) = 2) 6 12 ff x 2-64 K 2 
4 3 12 15 4 


= 185lb. The relative weights of the metals he 
names are as follows :— 

Peroft. Per o. in. 
Steel “L 499 Ib. 288lb. 
Tron (wrought) .. . . . . . . . 485 ˙6lb. . 2b. 
Gunmetal (8. tin, 1 s 528'05lb. ... 304lb. 
Bronze (90 to 95% copper)... 478'4lb. °2761b. 


The weight of iron discs will be = 5? x °7854 
x 25 x 28 = 1:3741b.—LYONS, Hetton · le-Hole. 


{62118.]—LegaL—I am afraid you have no case. 
Although it might be held that the yearly tenancy 
was continued on the same terms as the previous 
lease, you would likely find that nineteen years 
“ reasonable use and wear would be sufficient to 
cause all the existing damage; paper or paint could 
not be got which would last for so long a period, 


QA 
— * . 
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A landlord in Cornwall tried the other day to get 
a tenant to put the house in the same condition as 
it had existed at the commencement of the lease i 
but the judge held that the “reasonable wear 
was sufficient to account for almost all the damage 
done.— B. SC., Plymouth. 


[62120.]—Wheel-Gearing.— Lou want to do 
an impossible task, because bevel wheels are in 
rinciple frustra of cones having a common apex. 
In the figure A B represent your wheel and 
pinion ; O, the wheel you want to introduce. The 
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apex of the wheels A and B is at D, a centre com- 
mon to each; but the apex of O is at E, while in 
order to gear with A it should be at D. You can- 
not, therefore, make such a wheel as C to gear 
properly with A.— J. H. 


62121. —Saw-Bench.—I think that any ordi- 
nary treadle saw-bench weuld be useless for driving 
three saws to cut iron; but on such a saw-bench 
as I use (tho Britannia Co, patent) it would be 
comparatively easy. The saws must be suitable 
size and thickness, and teeth of very fine pitch, 
and filed straight across like a common hack-saw. A 
great deal depends on the form of the cutting edge 
of teeth, as experience will teach. Saws for cutting 
the thickness of iron you require should be about 
18 gauge, and 15 teeth to the inch, and 8in. or 4in. 
diameter.—H., R. 


162123.J— Mounting Emery Wheels.—Can- 
not you make different sized sleeves to fit wheels, 
and all fitting the same spindle? Speed varies 
with diameter of wheel from 4,500 revolutions per 
minute for a 8in. wheel, to 280 for a 48in. one. 
Wet or dry grinding is a matter of opinion. I 


prefer wet; most people like dry.—A. F. SHAKE- 


SPEAR, Luttichaustr. 14, Dresden. 


62128.]— Mounting Small Emery Wheels. 
—Those of 8in, and under oan be easily mounted 
and worked three on a spindle, coarse, fine, and 
polishing. I give sketch of my present mode of 


G oO mo B 


G <t 


running them. I prefer wetting the wheels, other- 
wise they give great heat to the steel and spoil 
small articles; besides, if kept moist there is less 
wear and tear, and no injurious dust to spoil your 
bearings. A small sponge occasionally wetted and 
squeezed is better than a water trough and its at- 
tendant mess, For single wheels of 5 or 6in. dia- 
meter I use geod iron rod to make my spindles ; for 
the lesser sizes steel only. Gauge a smooth steel 
wire to hole of the emery wheels; out a nice 
Whitworth thread from B to x D. Turn an iron 
disc and tap it to same thread till you can screw it 
along this mandrel to x, where it will stick fast to 
the shoulder or unout part D. Now put on one of 
your wheels; it should travel tightly along over 
the screw-thread, if loosely, wrap some waxed 
thread along the side of thed so, and push the wheel 
firmly into its place beside the diso, according to 
the desired distance between eaoh wheel, and pre- 
paro little cylinders of wood (I use stout thread 
reels cut 1 Now sorew on one of these till 
well fixed against wheel No. 1, and so on till you 
have mounted your last; here you will, instead of 
a cylinder, put on a disc of thick hide, on that a 
thin copper disco (made of a halfpenny piece), and 
against this you will screw with a wrench an 
octagon nut to fit screwed mandrel, at end of which 
must be a taper hole (hardened) to work on lathe 
centre. The cross line at the other end o is the 
portion entering the lathe chuok. I have tried 
other ways of mounting ; but have finally decided 
on this easy bit of work.— Nos. 


[62126,]—Legal.—It is quite legal to agree to 
the division of the property in accordance with the 
wishes expressed by “ A.” in his will (which is in- 
valid through not being properly witnessed); but 
everyone interested must be a party to the agree- 
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ment. (2) It should be stamped. (8) This diff- 
culty is easily got over; stamp the deed before 
sending it to be signed, or, rather, write it on 
stamped paper.— B. SC., Plymouth. 


[62127.]— Finishing Repousse Work —The 
brass should be polished before it is worked. The 
easiest way to do this is to rub it the way of 
the grain with No. 0 emery cloth until all flaws and 
imperfections are removed, then “sand” it. To 
do this you require a “ bob” running in the lathe 
Vi. e., a wooden wheel about an inch wide on the 
face, which must have leather or felt glued on to 
it. Mix a little glasscutter’s sand, which has been 
thrown away by them as useless, with lard oil, and 
apply it to the face of the “ bob * ran the athe 
at a high speed, and pass the brass to and fro under 
the bob, and you will soon have the required 
polish, There are two methods of finishing it after 
the chasing and beating are done. If it is required 
to be bright, Sheffield lime applied with a “mop,” 
consisting of discs of calico fastened eee wi 
leather, is necessary; this is a dirty, disagreeable 
process, and cannot properly be done except by 
steam power. Any polisher will do your work for 
a trifle; but you will probably find that the bulk 
of the fine toolings are erased from the plate. If 
the work is to be finished dead, dip it in “ dipping 
aquafortis”’; then put half an ounce of oream of 
tartar in half a gallon of water, and scratch-brush 
it, either with a hand scratch-brush or a ciroular 
one in the lathe ; dry in beech sawdust, and lacquer 
with dark amber a pi this will give the work 
a beautiful soft gold appearance, and the finest 
markings will not be injured. The soratch-brush 
should be made of fine wire, and run at a high 
speed. I presume F. O.“ understands “ dipping,” 
which has been described over and over again in 
“ Ours.”—-FAL. 

[62139.]—Dynamo Commutator.—I should 
recommend “ Exhausted Patience” to try fine 
brass wire brushes. We had a similar difficulty 
= sing copper plates or copper wire brushes, 


[62140.] — Earth's Magnetic Foroe.— The 
earth's total magnetic force may be easily found 
from the first equation you quotes H= I cosa. a 
where H = 228 dyne fth orizontal component), 
and = 60° (the angle of dip or inclination) 


then— 
I= H 223 
00. 
The working of this will, I thi 


= 446 dyne. 
be quite clear. 


To determine H in absolute units it is necessary to 


make two observations, Firstly, suspend a 

magnetic bar by a torsionless fibre and note the 
time (¢) in seconds of one complete oscillation of 
the magnet to and fro, then the following 
formula will be true for small aros of vibration :— 


t 2 27 


For a round bar K = w 25 pE 


( 4 
For a rectangular bar K = w a 

where w = mass of bar in grammes, / = length, 
a = radius, b = breadth (in centimetres). Secondly, 


to determine H lay the magnet at right angles to 


the magnetic meridian, its middle point being ats 
distance (r) due south or north of a amall pivo 

magnetic needle, which will be deflected through 
an angle (0), whose tangent is directly proportional 


to T and inversely to r3, therefore— 


1 tan. 0. . . . . .. . . . .. (II) 


Then dividing (I.) by (II.) and taking the square 
root, we get tue ale $ 11 thus :— 


H= 2 ‘ 

é rè tan. 0 
To measure the: angle of dip, mount a magnetic 
needle on pivots so as to be free to move in a 
perpendicular plane, place it in a magnetie 
meridian, and observe the angle it makes with the 
horizontal on a scale placed behind it; this is 15 
inclination or angle of dip. I trust you F 
the above methods both simple in practice an 
efficient as to results. W. H. H. 


62148.]—Legal.— A.” can have the wall re 
built, so far as the door is concerned. As to the 
window, that depends on whether or not B. has 
acquired a right to an easement of lights thro 
twenty years’ prescriptive use. (2) He sho 
intimate to “ B.” that if he does not out off BG, 
jeoting part of his roof, A. will do it.—B. 

lymouth. 


62146,] — Lifting Orabs.— The following 
10 als III enable “Student” to determine bis 


question—viz.,, g = pes , in whioh g denotes 


2 8 ry * 8 ol 
urohase of gearing, W weight raised, r radius 
0 barrel h s of handles, and P power 
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exerted on both handles. Hence, applying the 
data he gives, we get g = 15 80 = 2986—that 
is, tho gearing will have to be in such ratio as to 
give a purchase of 29'86 to 1.—LYONS. 

162147. H. P. of Locomotives.—If W denote 
the weight of locomotive in tons, S the speed in 


miles per hour, and = the coefficient of friction, 


then the power exerted on alevel line will be found 
by the formula— 
HP. = 2,240 Wx 5,280 S 


30,000 x 60 x n 
whioh reduces to— 
448 x WX S. 6x WXS 
75 n 
Hence, if we assume the weight of the engine in 
“ Student’s” example to be 40 tons, S being 40 


miles per hour and n = 2,240 = , we have— 


15 
6 x 40 x 40 x 8 

H.P. = LASLA LAL l "De 

8 64˙3 


In the case of an inclined line where h denotes the 
rise in every 100ft., we get the following formula— 


H.P. = 2,240 W 5280 S (100 + An 
88,000 x 100 x 60 x n 
_ W.S (100 + l n) 
16°74 x n 
Applying the given data to this formula we get— 


40 x 40 (100 +1 x >) 


nearly. 


H.P, = 
16°74 x 448 
40 x 40 x 3 748 1g. 
07 x 88 169-5, 


being 91'2H.P. more than on the level. I have 
merely given the formula by which Student's? 
questions may be solved. He will obtain a full 
explanation by reference to an elementary treatise 
on stat ics.—LITONS, Hetton-le-Hole. 


_ (62151,]—Mechanics.—In my last communica- 
tion the expression “accumulated force” was 
rinted for “accelerating ferce.” The error, no 
oubt arose from my having written “ aco.” as an 
8 for the word accelerating. —J. R. C., 
aring. i 


[62154.] — Rhubarb. — A. Lloyd infers, from 
his question, that forced red stalks of rhubarb are 
unripe. This is not correct; they are quite ripe, 
although more tender than stalks grown in the 
open. The acid is the same in forced rhubarb asin 
the other.—B.Sc., Plymouth. 5 


62154.]—Rhubarb.— The principal acidifying 
principle in rhubarb is potassium binoxalate, along 
with malic acid. In the forced varieties these are 
not present to such a oe extent; but I am very 
doubtful as to whether there is really any great 
difference ia digestibility —S. BOTTONE. 


[62155.] — Acoustic Telephones. — Four or 
more of these can be connected up in asystem as 
you suggest, like electric telephones; but unlike 
the electric instruments, they cannot be arranged 
interchangeably, as their efficiency depends on the 
tension of the line wire, rendering it 1mpossible to 
switch on from one to the other as can be done 
with electric telephones, where the line wire has 
no tension. Hither you must have them in separate 
pairs, or else if all four are connected up you oan- 
not prevent any three from hearing what the fourth 


1s saying to either of the three. As you want them. 


for a commercial establishment, however, this 
probably would not matter, and for simplicity of 
construction and freedom from going wrong, I 
they are much superior to the electric tele- 
phones, You must join all your wires at some 


central point, and then arrange with each room a 


system of signals, single raps on the drum of the 
telephone for the first room, double raps for the 
second, three for the third, and so on. If the rooms 
are too large or too noisy for the raps to be readily 
heard, 7705 must arrange a system of electric bells, 
using the line wire and earth for your circuit, and 
Joining on to line wire by little spirals of thin wire, 
eg., No. 20, soldered on.—EDWARD OONRY. 


, (62158.]—Amylic Alcohol.—To deteot amyl 
in spirits, you distil and oxidise the distillate by 
chromic acid, The excess of CrO, is reduced by 
zinc, and the acids produced distilled off. The 
acid distillate is titrated by normal soda, 
evaporated, and again distilled after the addition 
of vag pene acid equivalent to of the seda acid. 
The distillation is carried to dryness at a tempera- 
ture of 130°, This eperation is repeated two or 
three times. The united distillates are neutralised 
by barium carbonate evaporated and weighed. 
The barium salt is then converted into sulphate 


and the percentage of barium determined. if 


sthylio alcohol alene was present, the Ba salt will 
the acetate, and oontain 58°72 per cent. of 
arium., Fusel eil yields the valerianate, which 
contains 40°41 per cent. of barium, The percentage 


of Ba is, therefore, a guide to the purity of 
alcohol. This is the method of Dr. Dupré.— SM. 


You must evaporate in vacuo by the aid of an air 
pump.—SM. 


“ Souter 
pump—either in the cold, or by the application of 
a gentle heat. 
made for the purpose.—ELECTRICIAN. 


able for such an engine. 
You should have nothing less than 80in. by 18in. 
with a Yin. tube, if horizontal, or 12in. if vertical. 
Such a size, if well riveted, would be safe at 100l b. 
if of zin. plate.—T. O., Bristol. 


mised to write further, but has failed to 
yet.—T. C., Bristol. 
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[62159.]—-Evaporating Without Heat.— 


62159.) — Evaporating Without Heat.— 
* can do this under the bell-jar of an air- 


On a large scale vacuum pans are 


[62161.]—Bent Girder—The girder is not so 


weak as it looks at D, as it only receives the extra 
weight due to the tendency of the steps to slide 
down the incline. If you require this for practical 


urposes you will be on the right side if you calou- 
ate it as a straight girder of a span equal to the 


full length of girder. A rolled joist could not be 
bent so sharp at the angles as you represent. But 
must you have agirder? Ihave seen great numbers 
of such stone staircases without such a support.— 
T. O., Bristol. 


Le —Boiler.—30in. by Sin. is quite unsuit- 


[62168.]—Engine Governors.—If you will 


obtain the “ B.M.” for April 30th, 1886, you will 
find this pretty well discussed ; also on j 

I gavo a reply a few numbers previous to above, 
but the above are more full, and criticise my reply, 


une 11th. 


„ pro- 
O 80 as 


I think. The correspondent, “W. J. 


[62166.]—Leclanche Type of Ocell.—Hither 


form, as described, will work well if the pro- 


ortion of manganese dioxide and crushed carbon 
e kept at equal parts by bulk. If more man- 
anese be used, the resistance becomes greatly 


inocreased.—S. BOTTONE. 


[62166,]—Leclanche Type of Oell.— Unless 
you have the outer carbon cells by you, do not buy 
them, because I think the carbon connection would 
prove troublesome unless skilfully made; other- 
wise a large carbon surface is a decided advantage. 
A mixture of equal bulk of powdered carbon and 
manganese is the best, listing much longer and 
conducting better than powdered carbon only. 
Zino plate (about 3in. wide) is better than a rod, 
although a rod does very well for most purposes.— 
AN A. 0 0 H. 

[62166.]—Leclanche Type of Oell.—1. Use 
small lumps of carbon—one part to two parts of 
manganese in grains; the larger the grains of 
manganese, the lower will be the internal resist- 
ance, and the quicker the cell will polarise, By 
1 carbon and subtracting some of the manga- 
nese the same effects will be obtained, but the con- 
tents will have to be oftener renewed. 2. I should 
recommend manganese only, which should be in 
small lumps—say, the size of sweet-pea seeds. The 
larger the surface of the zino is, the lower will the 
resistance of the cell be ; in practice, the zincs are 
in the form. of a round rod—say, zin. in diameter 
for bell work. The best cell in theory would be 
one in which the manganese should give out when 
the solution would dissolve no more zino.— 
ELECTRICIAN. 


[62168.]-—Model Loco.—Cylinder lin. stroke, 
jin. diameter. Pressure required depends on 
workmanship of engine, but if good 201b. should do. 
—T, O., Bristol. 


[62168.] — Model Locomotive, Size of 
Oylinders for.—A pair of slide-valve cylinders Zin. 
bore by 1}in. stroke should suit this engine; the 
pressure on the boiler depends on its construction 
and strength. If thoroughly well made and brazed 
I should suggest 261b.; but it is wisest to err on the 
safe side.—HLECTRICIAN. 


[62169.] — Photographic Developer. — The 
reason why y u have not succeeded with Beach's 
developer is probably because the sulphite has 
turned into sulphate. The following formula may 
please you, as it contains carbonate of soda and no 
sulphite:—No. 1. Pyro, 160 grains; metabisulphite 
of potash, 160 grains; ammonia bromide, 80 grains; 
make up with water to 100z. No. 2. Carbonate o 
soda (washing soda), 10z.; carbonate of potash, 
loz.; make up with water to 100z. For use take 
1 drachm of each to every ounce of developer, but 
commence developing with half quantity of No. 2. 
—B.Sc., Plymouth. 


[62172.] — Globular Lightning. — Though 
vouched for by so many authorities, I did not 
believe in the appearanoe of the above until I saw 
it myself under the following circumstances. I 
was walking home at the foot of St. Boniface 
Down, Ventnor, when a flash of lightning and 
simultaneous orash of thunder occurred ; at the 
same time what appeared to be a ball of luminous 
matter, about as large as a lady's parasol, seemed to 
fall in front of me. It rolled along the road in the 
direction I was walking, and turning through a 


t 2 2 2 t P 
Is not this a misprint? plainly seen on the wrong side of the plate. The 


shadows should remain very nearly or quite clean, 
without veiling up.—S. BOTTONE. 


rectify which put in more bromide; it isa 
fatal to stop the development when the picture is 
seen at its best; you must let it go on till it is 
almost completely lost in the fog, by which time 
you ought hardly to be able to see th 

ruby lamp through it if you use one. 
sulphate in your query is a misprint for sulphite; I 
doubt whether there could be a sulphate developer, 
though I don't know Werge's. 


to go for the cause of your failure. same re 
mark applies to query No. 62169, where it is evi- 
dently sulphite that is meant.) If you care to write 
direct to me, I shall be happy to give you as much 
assistance as I can, You might try“ 
“ Sodic sulphite” developer.—R. A. R. BENNETT, 
Walton Manor Lodge, Oxford. 
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private gateway disappeared. I almost immedi- 
ately decided that the appearance was a purely 
subjective effect (arising from the impression made 
by the flash on the retina of the eye), which 
followed the direction of the eye as I walked on, 
and disappeared when the impression wore out.— 
F. G. LLOYD. 


[62173.] — Developing Dry Plates. You 


should stop the development when the detail can 
be seen through from the other side of the plate. 
Some plates require development to be carried on 
until the picture veils over. Some require it to be 
stopped before veiling takes place. 
the only guide. Develop slowly. Five minutes 
is not too long a time; but here again plates differ. 
Sulphate of soda is never used in a developer. 
suppose you mean sulphite l- SM. 


Experience is 


(62178.]—Developing Dry Plates—When 


your pictures turn out miserably thin, no matter 
how you develop, and they show fall detail, it is 
a sign you have very much over-exposed your 
plates. Give less exposure; try ferrous oxalate as 
a developer, restrained, if needs be, with a little 


otassium bromide; develop until the picture is 


[52173.] Developing Dry Plates.—Surely it 


is not sulphate of soda that you use (this is the 
word printed); if so, I am not surprised at your 
non-success. The greatest bother with sulphite 
developer is the tendency of the sulphite to turn 
into sulphate; but whatever formula you use it is 
evident that you have not developed long enough ; 
continue until you see the image pretty fairly on 
the other side. 
double the quantity of pyro.—B.Sc., Plymouth. 


I would recommend you also to 


[62173.]— Developing Dry Plates.—Your 


developer apparently acts too quick, and so does 


not have time to give density to the negative, 2 
solately 


e flame of your 
I suppose 


If you have been 
using sulphate instead of sulphite you have not far 
(The same re- 


Beach's or 


[62175.|—Repairs.—As you are not enjoying 


the benefit of a -lease—viz., a certain fixity of 
tenure, you can't be ex 
repairs or renewals other than those (if any) in- 
cident to a yearly tenancy.—B.Sc., Plymouth. 


ected to be liable for any 


(62176.] —Measurement of Surface.— Why 
not find the volume by ascertaining the weight of 
water the object displaces.—SM. 


62177.|—Etching Ivory.—I believe all ivory- 
etchers use sulphuric acid on any of the suitable 
etching grounde—wax, for instance. Where the 
etching is deep no doubt it has been done in two 
or three times, the protecting ground being put 
over the parts already sufficiently eaten away. A 
soft etching varnish is made by boiling 80z. of 
linseed-oil with an ounce each of gum benzoin 
(Benjamin) and white wax until reduced to about 
two-thirds. A hard varnish would be made by 
melting mastio in linseed oil—about 8 parts; 
and a common but useful form by dissolving rosin 
in turpentine and colouring with lampblack. The 
strength of the acid is varied, too.— SAML. RAY. 


[62179.]—Lathe Oentre.—Are you quite sure 
the hole in spindle or chuck in which centre was 
turned is true. It looks very much to me as, if it 
were not, as it would scarcely warp Nin. if dipped 
vertically. Heat the centre to dull red and cool 
half way up, and let colour ran down to biue ; then 
cool right out.—T. C., Bristol. 


[62180.]—Telephone.—I do not quite under- 
stand what “Country” asks for, but think my 
reply to “Enswitched” (No. 61581, in “ E. M. 
Feb. 18th) will suit him; if not, write again, and 
I will send what he asks for.—J. FLETCHER, 
Burnley. 

[62182.]|—EHlectrio Clock for Factory.—If 
the querist will write to me I shall be happy to 
suggest a plan to him which would occupy too 
much space in these columns.—HLECTBRICIAN. 


[62182.]—Electric Olock for Faotory.—I am 
afraid Iam not an expert enough to answer the 
queries you put forward; but as L notice you sign 

ourself “Manufacturing Electrician,” I should 
like to have some correspondence with you on a 
rivate matter in connection with tho profession, 
if you would kindly communicate with me. I am 
Gort my address in the proper oolumn.— 
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 [62182.]—Eleotric Olock for Factory.—Boare: 


a hole in one end of a flat strip of brass and slip 
this on the shaft which carries the hour hand. 


‘This will form anhour hand which circulates 


beneath the dial instead of above. At various 
points affix to the wooden (?) case contact springs, 
so that the brass arm just touches them as it re- 
volves. Fasten one wire to the metal works of the 
clock. The other wire must embrace the contact 
spring. I have fitted up several clocks on this 
plan; but not to ring so frequently.—SM. 


U eee simplest rule is to make 
a diagram. The usual one is known as Zeuner's, 
and scale off that. Caloulations for slide-valves 
are rather too long. With the data you give, I 
make {neglecting angularity of connecting-rod) the 
cut off to be at 3 nearly, release ẹ from end of 
stroke, cushion }, and admission just before dead 
centre. It appears to me the valve does not do 
what you state, but what you actually require.— 
T. C., Bristol. 


[62185.]—Steam.—4lb. compressed to 30lb. is 
7} times; therefore, steam occupied 71 x 4 = 
84in. before compression—that is, 33 — 4 = 3}in. 
from end of stroke. In tandem-engine expansion 
is three times in h.p. oylinder, and three times 
this or nine times in all in large cylinder, and ter- 
minal pressure in this = 1. = 11}lb. ; absolute 
terminal pressure in h.p. cylinder is initial pres- 
sure in l.p. cylinder = 19° = 33}, and the back- 
pressure in h.p. cylinder ranges between 33} and 
yy Average pressure in h.p. = 66 — 22 = 44lb. 
— is O., Bristol. 


[62186.]—Siphon.—To charge the siphon, you 
must stop both legs. But you are trying the per- 
es motion dodge in thinking to raise the water 

y means of a siphon, which simply acts as would 
a pipe let in bottom of tank in the ordinary way ; 
the only thing it does is it saves this hole. If you 
get a spray to rise within 2ft. of the tank (wherever 
ee tank may be), you must be content.—T.C., 

ristol. 


[62186.] — Siphon for Fountain.—“ Pipe 
Tongs” is now worse off than if he had run the 
pipe direct from cistern to fountain, since, at the 
evel of the water in the cistern, the weight of 
water to be lifted up the one leg of the siphon 
exactly counterbalances the weight of water in the 
other leg; consequently the effective height of the 
head of water is just the same as before, whilst he 
actually loses some of the power by the friction of 
the water through the extra length of pipe 
employed. The difference in size of the two legs 
of the siphon is immaterial, provided the aperture 
of mere is smaller than the smaller pipe ; if larger, 
air will be admitted.—HLECTRICIAN. 


[62186.]—Siphon.—You are mistaken in sup- 
posing that you gain an additional pressure by the 
use of this siphon, as no matter what the weight 
the resulting column of water in {the one leg is 
balanced by the same in the other leg; thus the 
pressure at the tap remains the same as if it were 
connected directly to the said tank. In order to 
cause a siphon to start in the manner described, it 
is necessary that “both legs’ should be filled 
thoroughly to the exclusion of all air. I would not 
suppose it to be absolutely necessary, but certainly 
it would be preferable to have both legs of the same 
internal diameter of bore.—A., Liverpool. 


[62187.]—Silica in Fluor Spar.—Fuse the 
elutriated substance with four parts soda carbonate 
for some time, at a red heat, digest in water, boil, 
filter, and wash, The filtrate contains sodium 
fluoride’ and silicate. Precipitate the silica by 
ammonic carbonate, wash, dry, ignite, and weigh. 
If alumina be present, it must be separated by 
solution in hydrochloric acid, The fluorine may 
be determined as calcium fluoride ; evaporate off the 
ammonic carbonate, nearly neutralise with HCl, 
precipitate with calcium chloride, filter, dry, ignite, 
and weigh.— SM. 


[62189.]—Settlement.—* H.“ should show the 
deed to a solicitor, and get his opinion on the pos- 
sibility of annulment. Generally speaking, how- 
ever, I should say no.—B.Sc., Plymouth. 


[62197.]—Nitrate of Silver Stains.—Remove 
with hyposulphite of soda. Cyanide of potassium 
will also do this, but do not use it, as it is a deadly 
poison.— ELECTRICIAN. 


[62197.]—Nitrate of Silver Stains.—Cyanide 
of potassium in solution is the best known reagent 
for eliminating silver stains; but recollect it is a 
deadly poison.—B.So., Plymouth. 


62197.]— Nitrate of Silver Stains.—Stron 
solution of hyposulphite of soda will fetch them 
off in the majority of cases. If this is not suffi- 
cient, solution of cyanide of potassium will do it; 
but if you use this, wash your hands or clothes 
well afterwards, as it is deadly poison.— R. A. R. 
BENNETT. 


[62197.]—Nitrate of Silver Stains.—Cyanide 
of potassium will immediately and effectually 
remove stains of Argent nit.; but as this is a deadly 
poison requiring to be cautiously used, I often, 


when I have accidentally stained my fingers with 
the caustic, remove it by moistening the skin and 
rubbing freely with a crystal of potassium iodide. 
—DOcTOR MEDICINZ&. 


[62197.J]—Silver Stains.—Cover stains with 
strong solution of iodine, when dry apply 
potassium cyanide (poison), wash well. A recent 
stain can be removed by the cyanide without 
previous treatment with iodine. For clothes, use 


cyanide with an after application of oxalic acid. | °Y 


After thoroughly washing, apply a little ammonia 
to neutralise any remaining acid, or to restore the 
colour of the material, if reddened by acid.—SM. 


[62200.] — Vertical Boiler. — Not less than 
18in. by 15in. diam., with firebox 12in. by 10in. 
of fin. plate, with ends dished l}in. Rivets zin. 
diam., 1łin. apart. If well made, it should stand 
11507 ely. Safety valve, zin. diam. — T. C., 

ristol. 


UNANSWERED QUERIES. 


— — 


The numbers and titles of queries which remain unan. 
swered for fwe weeks are inserted in this list, and if atil 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of thetr fellow contributors. 


61578. Walnut Plank, p. 508. 

61580. Helical Spring, 508. 

61582. Chloride of Mercury for Battery, 508. 
61584. Stamping, 508. 

61591. Lifeboats, 508. 

61596. Goniostat, 509. 

61602. Pile Driving, 509. 

61605. Jerusalem, 509. 

61611. Improving Clay for Pottery, 509. 
61618. Variable Pitch Propeller, 509. 
61621. Dividing a Circle, 509. 

61636, Feed Wick for Paraffin Lamp, 509. 


61832, Violin Strings, p. 19. 

61838. Photographie, 19. 

61840. Gas-Engiue, 20. 

61843. Old Violin, 20. 

61846. Engine, 20. 

61851. French and English Locos., 20. 
61853. Painting, 20. 

61856. Model Screw Steamer, 20. 
61858. Sectional Induction Coil, 20. 
61872. Perished Vulcanite, 20. 

61874. Sawing Logs, 20. 

61879. Colliery Lamps, 20. ° 
61880. G. N. R. Locomotives, 20. 

61884. Arc Lamps, 20. 


QUERIES. 


— — 


(62201.]—Gramme Dynamo. —I have a wire ring 
armature, Ain. by 4in., wound with 2}lb. of d.c.c. 18 
B.W.G. wire, wound in six sections. Poles are Sin. by 
Zin.; pole-pieces are hollowed out to receive armature. 
They are best soft cast iron, weighing 18lb. each. Yoke 
also best cast iron; weight, 121b. Will some of“ ours” 
please say the size and quantity of wire for fields and 
speed to run it to obtain the best results ?—J. WRIGHT. 


(62202.]—Granite Column Turning.—Will any 
of your readers kindly inform how to turn granite 
columns, and the kind of tools to use 7—J. JOHNSON. 


[62203.]—_Incubator.—I am in a difficulty. I have 
made myself an incubator for hatching, with a zino tank, 
worked witha lamp similar in all respects to Hillier’s 
patent, but have not been successful with the regulator. 
Will any of ours give me information as to making one 
of some description (the simpler the better)? Iam pretty 
handy with tools, so that I can make almost anything 
you could expect of an amateur. Any suggestion will be 
thankfully received by ONE OF OURS.” 


(62204.}—Pumps.—Will some of “ ours” please say if 
bin. dia. suction pipes are sufficiently large for an 8in. 
dia. pump? Length of tail pipes, 120ft.; vertical height, 
18ft. Suction or tail pipes are generally less in dia. than 
delivery pipes. What are the reasons for this P—E, P. 


(62205. Detector Galvanometer.—Will any of 
“ours ” kindly give me dimensions of bobbins, quantity 
and size of wire for above for general lineman’s use, 
similar to those sent out by the Telegraph Oo., Silver- 
town, with I and Q circuits? I have been told that a 
good one should have a resistance of 1,000 ohms. I doubt 
these I refer to having that resistance, as they are so 
small. They appear to be wound with No. 86 and No. 20 
8.0. copper wire. IIb. of No. 36 gives a resistance of about 
922 ohms, and I think it almost impossible to get that 
quantity on the bobbins of these instruments, so ask the 
advice of our electrical friends. A good galvanometer is 
worth making, and instructions will be fully carried out 
and thankfully received by—QUIEPPE. 


(62206.)—Sprague’s Universal Galvanometer. 
—I am making one of the above from instructions in Mr. 
Sprague’s book; but am at a stop as to thickness of the 
copper strip jin. wide, and its position on the bobbin. 


g | Does it matter on which side of the needle it is, as it just 


fits the channel on elther side of the needle ?—QUIEPPH. 


(62207.]—Legal.—Must a settlement by deed by a 
husband on his wife be registered or made publio in any 
Way, and can such pers as Stubbs's or Kemp's 
„ Gazette's obtain any information of the deed for 
publication ? Husband perfectly solvent, with thousands 
of pounds surplus beyond all liabilities. Can the husband 
legally’ be one of the trustees to the deed, and what time 
has to elapse prior to it becoming a perfeotly legal docu- 
ment 7— ANON. : 


[62208 ]—Oontact Breaker.—To Mn. HIdds.— 


Win you kindly oblige me with a sketch of the contact. 
breaker of your induction coil ?—HOLLAND. N 


62209.J— Relation of the Resistance of the 
Field Magnets to that of the Armature in all 
Dynamos.—What is the theoretical proportion of the 
resistance of the field magnets to that of the armature 
in dynarfios? Is this theoretical relation applicable in 
practice to all dynamos, irrespective of size and method of 
winding, series, shunt, or compound wound ?—R. O. B. 


: (862210.] — Celluloid. — Can this be obtained in 
linders larger than Ijin. diam.? I have only succeeded 
in buying it that diam. What is a fair retail price? Is 
there any method of altering the shape of a block before 
turning it ?—MAIDEN NEWTON. 


[62211.J]—The Occultation of Aldebaran.—In 
the diagram of the occultation of Aldebaran \ (page 101), 
you give the times of the observer at Greenwich on the 
ellipse from 6 a.m. to 6 p.m. How do you find earlier or 
later hours, and how are they marked? You say the 
beginning is by inspection of the figure 12h. 2m. 83sec. 
Are not the seconds guesswork? More so, had it being 
between 4h. and öh. The times on the moon's path are 
marked from west to east, and the star’s hour angle is 
east. Would they have been marked the same if the hour 
angle had been west, or vice versé ?—J. W. C. 


162212. Pump.—I intend making a vertical feed- 
pump for a small horizontal engine 2}in. bore 4in. stroke. 
Would anyone kindly tell me the bore and stroke the 
pump would require, and diam, of suction and discharge, 
valve seats, and pipes? Also, I want to make an fron 
steam dome on the Cornish principle, having one 
cylindrica! farnace running right through. Information 
as to thickness of plates, diam. of rivets, length and diam, 
of shell, diam. of furnace, size of steam dome, and diam. 
of safety-valve seat and main steam-pipe will greatly 
oblige—M. M. 


[62213.)—_Shafting.— Would T. C., Bristol,” or some 
other reader, give the most correct plan of fitting J 
hangers and wall brackets and shafting? How to get the 
first two in position for fitt long lengths of shafting 
through several partitions, so that the two first may come 
in the right angles and level for bringing others on line? 
—YOUNG ENGINEER. 


(62214.J—Boring.—Would some of ours kindly 
give a sketch how to bore a straight hole 14 diam, 7ft. 
long ? Give a sketch of the boring bar and cutters. I 
have various sizes to bore, up to 3in. diam. They are all 
cored jin. smaller in diam. to allow for boring. They 
must be straight and clean.—H. S. H. 


(62215.)—Speed of Millstones.—I have inclosed a 
rough sketoh of gearage that drive the stones, All 


wheels are 2zin. pitoh. I want to drive stones by ordinary. 
portable engine, about 10 or 12H.P. If I have wheel on 
lay shaft same size as on engine, what speed should I 
drive the stones? Also, what size flywheel should I want 
on left side of engine to drive stones at about 100 revs. 
per min. ?—DUSTY MILLER. 


[62216.)—Laundry.—OCan any of our friends give me 
any advice respecting the fitting and management of a 
steam laundry using about 6 or 8H.P., and the best 
machines for different work, and what is to be used with 
them? Can I get any good books suitable for this and 
the different materials used ?— STEAM. 


62217.]— Promissory Note. &o.— Suppose A. 
3 150 from B., and gives B. a stamped bill stating 
that he has borrowed this amount, and will pay it back 
with, say, 5 per cent. interest added. A. dies, can B. sue 
the widow, or cause A.’a property to be sold, to recover 
his money ? If not, can it be made so that he can SET 


LARK, 


62218.]— Indicating Engine.—I have an engine 
nich is Toia at low pressure with about 861b. steam 
for rolling iron and steel sheets. I wish to know whether 
the steam the engine consumes is more than she reall 
ought to use. Oan some of your readers inform me how 
ought to proceed to indicate the engine, giving full par- 
ticulars ?—ENGINE DRIVER. 


[62219 ]-Sugar Solutions.—Can any of our readers 
answer the following? (i) What degree Beaumé does 
cane juice orystallise into sugar? (2) What weight 
sugar is got from lo.ft. or 6-25gal. of cano juice at 
Beaumé? (3) Is there any table of the different degrees 
Beaumé giving the different weights of sugar and 107 
centage of water? Ik there is, in what book can I get 


la 
62220.]J—Mildew in Silk.—I have a silk umbrel 
ine has got most part covered with mildew b being put 
aside whilst wet and negleoted to be well aired. Oan oe 
reader of E. M.“ kindly tell me what will remove y 
evil without doing the silk any harm ?—OHUROH HILL. 


[62221.])—Picture Frame.—Oan any reader kindly 
inform me what way ornamental corners are put o 15 
large gilt frames, so as to cover the mitre, and at the se 
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time strengthen it ? Have tried plaster- of- Paris, but 


to repair the damages (which are about the size of a large 
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makes a very rough job.—G. B.S. 


(63222.]—Tempering Cast-steel’'Jumpers for 
instone Boring.—Hitherto I have heated to a 
blood red, tempered in water to blue and straw colours,. 
but neither will stand. Can any of your readers give me 
any information that will enable me to get them to stand? 
—QUARRYMAN. | | 


[62228..—-Dynamo.—To MR. BOTTONE.— Will you 
kindly favour me with dimensions for a 1000.p. dynamo of 
the Edison type for continual running, lamps of bigh or, 
low voltage, whichever is best? Sizes and quantity of 
them to use? How to coil (or shunt) and build up 
armature to get best effects? Should like to know if 
such a machine would be suitable for charging secondary 
cells. If so, how many ?—MOS. l pte 

(62324.)—To “Fiddler.”—Will you kindly furnish 
me with details for the making of the tenor violin on 
your plan of construction? Also, you would have my best: 
thanks for any hints you can give as to the making of a 


cheaper. violoncello, as I want to forward a. olass for 
‘stringed instraments.—_SOREW OLAMP. 


162526. —Heating Surface. What heating surface 
is required for a l. p. condensing engine, 4tin. stroke, 24in. 
diam., running 300 revs. per minute? I have allowed 
S00sq.in. Is that sufficient ?—A. F, SHAKESPRAR. 


[62236.}—Glaze for Bricks.— Would any of “ ours” 
kindly inform me the composition of the body and glaze 
for white bricks, and also for various colours and method 
of glazing the bricks? I have also some enamelled 
earthenware sinks damaged through small pieces of coal 
falling on them in firing. Could any of “ours” tell me 
of a glaze or flux that I could use, say, witha blowpipe 


pin’s head), and how to make the flux or glaze ?—AN OLD 
SUBSCRIBER, 


(62227)—Uranus and Vesta. — Conld any kind 
reader give charts of the small stars roundy and + 
Virginis, as seen by the naked eye or with a small opera- 
glass, showing the position of Uranus and Vesta respect- 
ively, from April 22nd to 30th ?—G. H. B. 


ANSWERS TO CORRESPONDENTS. 


— . —— . 
% All communications should be addressed to the EDITOR 


„ -HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering ques put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries 
or replies. 4. Letters or queries for addresses o 
man ers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be except as advertisements, 5. No 

uestion asking for educational or scientific information 

answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 


9% Attention is especially drawn to hint No. 4. The 


general good, and it is not fair to occupy it with ques- 
tions such ag are indicated above, which are only of indi- 
vidual interest, and el if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 


Column ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it, | 


The following are the initials, &o., of letters to hand u 
to Wednesday evening, April 13, and unacknowledge 
elsewhere: 


J. gr. —A. Bisset:—R, Mills.—T, Olarke.—G. Goldie.— 


` er.—O.. O. S. -M. Isader.— 0 W. H. W. J. R. 
M. D.—8. L. P.— Gerard Smith.—J. MoG.— W. Jackson. 


~E Anstin.—T. G. Elger.—T. Wood.—Oorona.—L. D. Si, 


Ing. El Senor Ingles.—An Amateur. Doctor Medi- 

in. —Skinningrove R. S. O.—P. O. Linesman.—Elag.— 

T. O, Bristol. H. O. Pocklington—A Fellow of the 
_ Royal Astronomical Society.— Hos. i : 


‘the mercurial for such work ; but it would be much 
cheaper to buy one already silvered. See No. 794 or No. 
1025, p. 288. The method has been frequently described 
in back yolumes.)—BoaT. (Try zine white or the 

4 piant white lead made by Freeman and Oo., Grove 
orke, Battersea. There are preparations of a auitable 
kind, to be obtained at any large colour warehouse.) 
ROBT, MURRAY. (If you mean Beasley's “ Druggists“ 
General Receipt Book,”.it is published by J. and A. 
Churchill, New Burlington-street, price 6s. 6d.)—STU- 
DENT. (You were answered on p. 138, and previously. 
If neither of the books mentioned will suit you, con- 
sult the teacher of the science class which you attend, 
or look through the back volumes for the titles of books 
Which have been recommended from time to time. Also 
Procure the syllabus and see what is required in the 
advanced stage.)—SKYLARK, (By 52 Geo. III. o. 150, 
a stamp duty must be paid upon all articles sold as 


prevention, cure, or relief of any disorder or.complaint 
affecting the human body. Such a definition would in- 
clude any specific, such asan ointment for any express 
purpose; but not anything so simple as Brown’s white 
pao ointment or Jones’s cod-liver oil. A license to sell 
also required, Any name can be used, provided it is. 
ms Already a well-known trade name, 2. We must refer 
of the books on the art of legerdemain.)—O, O. T. (Par- 
F 8 of the process have not yet. been published; but 
no doubt rather powerful machinery would be required. 
h do not know where the “stock” can be procured in 
Many oy Try the Xylonite Co., Homerton, E. 2. 
y people would like to know how to take out the 
smell of petroleam. See indices of back volumes. There 
ME been many suggestions, and several patents.)— 
©. (A similar query inserted a few wee l 


back volumes for notes on conjuring, or to one 


ago. If! 


- there had been anything wonderful in the new tele- 
phone, details would have been published before now. 
t is not “creating a furore” in either Paris or 
Brussels.) —A. V. (The only answer that can be given | ` 
to such a query is advice to take the ploture to an |- 
expert, and let him see if he can find out at least the 
~  “gubject” if he fails to discover the artist's signature, ). 
. G. W. P. (Size, or a solution of glue.)—J.M. H. 
(There is a work by Capt. Shaw which may give you 
some information, and you can write to Messrs. Merry- 
weather, Long-acre, W.O. We believe they publish In- 
structions of the kind.) W. W. (You can procure suit- 
able composition of any ofthe cycle dealers. It is gene- 
rally a mixture of guttapercha and pitch, which is 
placed in the hollow rim and melted by the flame of a 
spirit lamp, the rubber tire being bound down until the 
cement is cold.)}—P. E. R. (There is no means of pre- 
venting it; but why use so valuable a watch for the 
purpose? The Waterbury is quite good enough for any 
electrical experiments where a watch is liable to be 
affected by the magnetism, and we understand that is, 
not affected even by proximity to dynamos.)—HBAT. 
(The composition of the fusible metals is given in most 
of the textbooks. The most fusible is made of bismuth 
8 parts, tin 3, lead 2, and mercury 2 parts.)—-AROTURUS. 
(We do not understand what information can be given 


THEOBALD’S RELIABLE PHOTOGRAPHIC 
OAMERA SETS, 


` 8 These Sets are specially pre red for the use of amateurs, and can 
in the circumstances, Study in such cases does more 5 relied upon to give every: entistaction. They take perfect, full 


harm than good, and Nature is the best judge: Any | size ph 
attempt to spur her into unwonted action will infallibly parsha PEE ar Cork ant to last i Tee Get 29050 . 
end in disaster if persisted in. When you feel drowsy | with, and the cost after that of taking photographs is only I. per 
_ You should sleep.) -T. OOVERNEY, mon wel und There | Almi, paces they vail” Bor etal beteten the a 
no satisfactory remedy. ean them well and expose 1 fer re ; z 
to-the sunlight by a window, taking care tbat glass is 5 — 1988 one 3 Oro ey o toe C 
(Bee indices of b 9 5 one the Pepe ee W. me No. 1 OAMER 
e oes of back volumes, and read w Was Ba 
about the “curative power of magnets” in pages 463; 
507, 564, 581, Vol. XLIII., and pages 16, 20, 38, 44 of the 
last volume.)-—-OENTIP EDE, (Procure a catalogue from 
Van Voorst, Paternoster-row, H. O., and also from Mac- 
millan and Co., Bedford-street, Covent-garden.)—SOIPIo. 
(They are not articles, but replies to questions. If you 
would only state what it is you want to know, we might 
be able to answer you or refer you to some number in 
which the required information has been given.) —TELE- 
PHONE. (You hardly give enough details; but from 
what we can make out it is decidedly an infringement, 
and you would be stopped.)—J. O. (We cannot enter- 
tain the idea.) 


Read what we offer for money. 

full-size carte-de-visite portraits, 
comprises a strong, well made Camera, with patent bellows body, 
folding tailboard, adjusting screws, dark slide, focussing glass, best 
plate achromatic lenses, brass front, bottle of gold and developing 
solutions, mounting cards, packet of instantaneous dry plates, sensi- 
tised paper, printing frame, crystals, and full plain‘instructions, so 
that anyone ignorant of photography can at once commence. The 
entire lot as above for 168. 6d. 

No. 2 ditto, exactly the same, only better finish throughout of 
polished mahogany, and with a doublo dark slide. Price 218. 

No. 3 Set is superb, as it takes both carte-de-visite and cabinet 
size photographs and comprises all necessaries as mentioned with 
No. I, only for both sizes and in much larger quantities, also a 
tripod stand in addition. This is really the cheapest of the whole, 
as It is half-plate size. Price, complete, 50s. 

All persons purchasing these Camera Sets will also be entitled to 
enter free into competition for £200, whioh we are giving away in 
Cas Every Camera will have a certificate sent with it to 
this effect. Weare giving away over 100 Prizes, none less than 20s. 
in cash. Please cut out Coupon and send with order at once, as now 
is the best time of the year to commence. 


A New Washable Truss.—An Important Inven- 
tion.—Harness Xylonite Truss is the most perfect appliance ever 
invented. It gives Soma pista comori and support without irrita- 
tion. It has a beaut y smooth, flesh-coloured surface, and 
is ee to last a Mfetime—Address: MEDICAL BATTERY 
COMPANY (Limited); 52, OXFORD STREET, LONDON, W. 


; ENGLISH MECHANIC COUPON. 
Entitles holder to Cameras Sets at above prices, 


with Certificate to enter into competition for the £200 
in Cash Prizes. 
(Signed) J. THEOBALD & COMPANY. 
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CHESS. 


ALL Communications for this department must be 
addressed to J. PLHROE, Langley House, Dorking, : 


NIGHT TELESCOPES. 


r[HEOBALD'S RENOWNED DAY and 


PROBLEM MXXXIX.—By J. KEEBLE. 
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These marvellous Combination Telescopes have stood the test of 


YA - 
Ah 
YY 


I, 


| 8 years’ trial, and are reoommended by over 30 of the prin- 
cipal London papers. We have much. pleasure in again ofaring 
them fora short time at our usual low prices. No. 2 Combination 
Telescope opens to 24 {riches and closes: to 83. The telescope itself 


E 2 | | has3 bright brass drawers, leather body; and 6 powerful lenses 

4G H Y .| the achromatio object-glasses being 14 19580 diameter. This Tele- 

HZ scope carries 25 miles, and will show hills at this distance, flags at 
2 Ci 2 GA, 20, windows at 1 and time by a olook at 4 to5 miles off; bp 


: apan, an 
White. ; .| which is made to fix on to the ordinary 1a.0scone; and with Which 
powerful 
complete in two neat oases, carriage free, for 21s, 6d. No, 3 fle, a 
larger and more powerful telescope, having I iin. objeot-glass, and 
showing much larger and olearer, 37 inches long when opened, 28s. 
free ; and No. 4, opening to 30 inches and having 4 drawers and 
object-glasses.2 inches diameter, 43s. No. 3 and 4 are speolally re- 
commended, as they will show many double stars and olusters, 
divide Zeta in Ursa Major, show Saturn’s Ring, &o. Telescope 
Tripod Stands, 44. 6d. each. i ! 

Speaking of our Combination Telescopes, the celebrated 
patronomers A. Proctor, Esq., says :— They are really maryel- 
Jous.” Christian’ World says 2 Wilt give every satisfaction.” 
‘| Land and Pater — Fully answers as described.” People’s 

Journal :—* Cheapest and best.” Hosts of other high recommenda- 
tions. Please order at once, and send Coupon with order. 


ENGLISH MECHANIC COUPON. 
Entitles holder to Combination Telescopes a 
above Special Prices. ' : 
(Signed) . J, THEOBALD & COMPANY. 


ER a (7 +3 
White to play and mate in two moves, i 


SOLUTION TO 1,037. 
1, Anything. 

2. R or B mates. . oc. 
(Four variations.) 


-~ NOTIOES TO CORRESPONDENTS. : 
CORRECT ‘solutions to 1,036 by d. A. A. Walker (2), 
Snowdrop (2), A. Bolus (second), Cotswold (ditto), Linx 
(ditto), and J. Palmer (ditto) ; to 1,087 by A. Dean, W. 
Hewson-Kilbee, A. Flawn, Major, F. Krasser, A Beginner, 
J. J. Spence, Snowdrop, E. O. M. (Ipswich), V. S. Pochin, : 
Link (very ingenfons and well constructed), Cotswold, 
G. A. A. Walker, Black Pawn (piquant, but want of 
variety and duals), A. Bolus. = ae 


MAJOR.—Thanks for solution to Vienna Problem. It 
is eens and worth inserting when this Tourney is 
concluded. . , 


1 are right as t your pro- 
posed solution to 1,035 n Brakes kt z 0 1 


kwork ; 

Catalogue of rors L 
J. THEOBALD & COMPANY, 

Wholesale. Manufacturers (established over 50 years), 


Sand 7, BATH PLACE, KENSINGTON HIGH STREET, KEN 


defence, however, seems to SINGTON, LONDON, W. 


proceed then? ; 
T, H. BILLINGTON.—Many thanks for the problem. 


Q. A. A. W.—If a two-mover, we shall be satisfied with | 
the key move in case ofa second solution: but with a 
three-mover the solution must be given in full, 


Testimonials and .s i 
i34, Bridport- place, Hoxton, London, 


London. Al Su biori pions will commence wi 


162 ENGLISH MECHANIO AND WORLD OF SCIENCE. 


APRIL 15, 1887," 


TERMS OF SUBSCRIPTION.. 


PAYABLE IN ADVANCE. 


Se. 6d. for Six Months and ls. for Twelve Months, Post Free to 

of the United Kingdom. For the United States, 13a., or 

3 do 260. gold; Franoe or Belgium, 13s., or 16f. 500. ; to India 

vin Brindisi), 153. sds to New Zealand, the Cape, the West 

8 anes Nova Scotia, Natal, or any of the Australian 
onies, 

The remittance should be made by Post-office Order. Baok 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
Ad. each to cover extra postage. 7 

Messrs. JAMES W. QUEEN and OCO., of 924, Chestnut-street, Phi 
ernie are authorised to receive gubsarl United 
States for the ENGLISH MECHANT 


orwarded direct by mail from the Peer gear 5 


issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. IV. XXVI., XXVII., XXX. XXXIL, XXXIII. 
XXXIV.. WAV. XX£VL, XXXVIL, XXXVIIL, ‘ 
XL., XLL, XLIL, XLIIL, and XLIV., bound in cloth, 7a. each 


Post free, 7s. d. 
All the other bound volumes are out of t. Subsoribers would 


singly, price 2d. each, through any book- 
seller or newsagent, or 24d. each post fr 
index numbers, which are 3d. each, or post free, 34d.). 

Indexes for Vols. L, VL, VIL, VIIL, and IX., 3d. each. Post free 
Aid. each. Indexes to VoL EL., and to subsequent vols., $d. each, or 
post free, id. Cases for binding, Ia. 6d. eaoh. 


CHARGES FOR ADVERTISING. 


Thirty Words ee ee ee oe oe oo 2 6 
Every additional eight words .. «2 « 0 6 
Front Page 3 Five Shillings for the first 40 words, 


er line. No front page or paragraph 
than Five Shillings. Reduced terms for series of more than ê 
insertions may bo ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 4 
b. 


Twenty-four worxl .. « ef 08 
For every succeeding Eight Words.. 8 oe ee O 8 


ADVERTISEMENTS in the SIXPENNY BALB sone 
a. 


Sixteen words eo ee ee ee eo oe „ 26 
For every eucceeding Right words .. es oe - 06 
It must be borne in mind that no Displa ed advertisements 
can appear in the Sixp Sale Column, advertisements 
must prepaid ; no uction is made on repeated: nsertions 
d cases where the amount sent ex 


5 address is included as part of the advertisement, and charged 


1. 
Advertisements must reach the office by 1 p.m. on Wednesday to 
insure insertion in the following Friday's number. 


NOTICH TO SUBSCRIBERS. 


Subseribers receiving their ooples direct from the office are re- 
uested to observe that the number of the term for which 

eir subsoription is paid will be forwarded to them in a PINE 
Wrapper, asan intimation that a fresh remittance is necessary, if 
it is desired to continue the Snbsoription. 


Holloway's Pills.—All who have the natural and 
laudable desire of maintaining their own and their family’s health 
cannot do better than trust to Holloway’s Pills, which coal 
regulate,and strengthen. These yaritying Pills are suitable for all 
ages, seasons, climates, constitutions, when all other means fall, 
and are tho femaie's best friend.—[ADVT.] 


OUR EXCHANGH COLUMN. 


The charge for Exchange Notices is 8d. for 9 
24 words, and 8d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Solentiflo Appliances. — LATZI, 
1 Depot, Chenies- street, near British Maaa, Established 


Slides, many different, Pleurosigmas, &o. Exchange 
others. Also exchange two samples infusorial earth for any alide. 
—125, Coltman-street, Hull, 


Wanted, one to three-horse Launch Machinery and 
Fittings, Lathe, Ratchet Brace, Safety-valve, and Steam Dome. 
£80 worth HARDWARE offered.— HARRISON, Boat-builder, Devoran, 

rn Wi 


“Spon’s Dictionary of Engineering,” eight 
volumes, perfect and complete, from AtoZ. What offers in ex- 
change for Bloyole or Tricycle ?—J. PLOWBIGHT, 27, Railway-road, 


ynon. 

Good open dial Aneroid Barometer, cost 30s., in 
exonange or some Garden Tools, or offera.—J. G. EDMISTON, 65, 
Garriochmill-road, Glasgow. 


Good Field Glass, 12 lenses, cost 60s. What offers? 
— J. G. EDMISTON, 65, Garriochmill-road, Glasgow. 


Tricycle, Coventry, 52in. wheel, adjustable pedals, 
double steering, good condition, newly painted; exchango, offers.— 
FORD, 75, St. Paul’s-road, Camden, Naw 


Wanted good Model Steamer, without engines or 
boilers. Will give a new Musical Box, cost £12 12s. this year.—50, 
Bedford-street , Liverpool. 


Lantern, 8jin. condensers, rack front lenses, Newton's 
4in. lamp, nearly equal to new, and wood case; for mechanical or 
other slides.— WARS, Shirebrook, Mansfield. 


Wanted, good 43in. or bin. Seren cutting Lathe, in 
exchange for first-class blin. Bioyolo, ball bearings all over, 


cost £11 10a.—Apply, W. S. CRAPPER, Lime House, Walsall, 


Wanted, Foot Lathe, about Gin. centre, suitable for 
optical work, in exchango for Horizontal Steam Engine, about one 
horse- power, turned fly-wheel —K. G., 69, Freehold-street, Hull. 


Bound Volumes of the “ Engineer,” in nice condi- 
tion, or Watch Tools and materials, in exshange for a Plain Lathe.— 
H., 164, Euston- road. 


Telescope Objective, 3in., for good Star Finder, 
Terrestrial Eyopieces, or anything useful. -H. WEBB, 39, St. 
George’s-square, Regen ts Park, London. 


Optimus Printing Press, cost 35s. Offers. 


Newton's Three-wick Lantern, cost £4 4s., and three 
doz. Slides, coloured, £2 10s. for the lot, or offers in Safety Bicycle. 
—WRIGHT, 118, Lumb-lane, Bradford, Yorks. 


Engine and Boiler, new, § horse-power. Stamp for 


particulars. Hzohange for Sorew-cutting Latho, or value to £15.— 
66, Vlotoria - road, Tunbridge Wells, s i 


Wanted, Oylinder, 3 or 4H.P. horizontal, steam chest 
sides. F to value. —T. TANNER, Wheelwright, 
ord, Han 


Wanted, Prootor's Star Atlas and Works on Astro- 
nomy. Offers. — H. B. MASSEY, Spalding. 


Stamp Album for Box of Moist Water - oolours.— 
JOHNSON, 64, Wellingboro- road, Northampton. 


50in. Bicycle, bent handles, roller bearings to front 
wheel, cone to back, with accessories. Exohange.—Address, 
BIOYOLB, 82, St. Aldates, Oxford. 


Electro-Motor, Siemens armature, non-sparking 
brushes, long bearings, capable of driving arse sewing machine or 
small lathe ; half-galion Colls (encased patent corrugated 
cork-lined protectors), in handsome ebenisea case, 19in. by 13in. by 
17in., with brass handles and lock and key, automatic lever and 
pedal, with spring attachment for raising elements. The whole 

uite new. Manufaoturedſby the Electro-Dynamio Company, Phila- 
elphia. Exchange 52in. Bicyole, ball bearings, in good condition, 
or offers.— LEE, 10, South Bridge, Edinburgh. 


Wanted, Orouan'’s Florule du Finistere.” 
Several of following offered :— Gorse’s ** Rambles on Devonshire 
Coast,” Tear at the Shore,” Lyell's * Antiquity of Man,” Brown’s 
„% Manual of Botany.” Dowden's “ Shakspere,” Hugh Miller's 
% Testimony of Rocks, Whites Holidays in Tyrol,” Dod's “ Elec- 
trical Psychology,” Darby's “* Astronemical Observer.“ - BOUFFHAM 
Comely Bank-road, Walthamstow. 


Fretwork Machine, in good order. Will exchange 
for Photography Camera or anything useful—W. CBAMPTON, 
Huntington House , Sawston, Cambs. 


Electric Alarum Bell, with clock, in good order; 
worth 30s. What offers? Take anything of value.—Below. 


Coil, small, with battery, fit vest pocket, worth 218. 
Lots of fun. Offers.—GEO. SMITH, 19, DeGrey-street, Otley-road, 
Bradford, Yorkshire. 


Battery of 6 Danfells, copper pots, porous cella, and 
zines complete. Exchange anything useful.—GIBSON, 40, Cecil- 
atzect, Wavetree, Liverpool. 


Photographic Lenses.—Suater's 9in. A lens (very 
rapid); Suter’s Sin. C Lens (covers 12 by 10 with small atop). Both 
new. Offers ?—8. B., 74, Tollington Park, London. 


Pair of Engines, inverted cylinders, 1% by 3}, also 
Brass Castings for 14 by 3, finished. Want Boiler, Thorse, with 
fittings.—THOMP8ON, 26, Thorp-streot, Bradford, Yorkshire. 


Will exchange Bicycle and Trioyole Parts, 
nearly enough for two machines, for Model Bogie Locomotive 
Engine and Boiler, or planed Lathe Bed, 4ft. Gin. long, 2 standards, 
or 1 For particulars one stamp.—W. How, Great Byburgh, 

orfo 

Photographs.—Cartes and cabinets of actresses, 
celebrities, and views. What offers in exchange? List sent on 
receipt of stamp.—EDWARD HUGHES, Graigue, Co. Kilkenny. 


A gent’s Writing Desk or a Belgian Pigeon Trap 
for a Tourist's Telescope, with two eyepieces preferred.—H. 
NICHOLS, Flannel-street, Rochdale. 


Rook Rifle, cost £6 10s, 
Splendid Trout and Salmon Rods and Reels. Any orall to ex- 
change for Photographic Goods. Want a good Reotilinear Lens, 
whole-plate,and good flap ahutter.—THOMAS, Youghal. 


Exchange Gas Atmospheric Boiler, suit bath or 
reenhouse, for small Steam Boiler for man-power engine.—H. 
PER, Junior, 48, Church-road, Upper Norwood. 


What offers in exchange for a No. 2 Thomas's Sewing 
MACHINE, complete working order, little used, suit tailor’a work.— 
WILEINGON, Devonshire Buildings, Bath. 


Pair powerful Bar Magnets, 6iin., and Horseshoe 
Magnet. Siin, with keepers, in eee mahogany cases, for 
15 espeare’s works. — GER, 114, Victoria - street, Ashton-under- 


at 
T 


Revolver, cost £4 10s. 


ne f 

Splendid Gramme Dynamo, 1000. p. lights, new, 
covertable terminals ; wanted 52in. Bloyole, lightiroadster.—OLIVER 
CORNWELL, 73, Goldstonevilla-road, West Brighton. 


3din. centre back-geared Bench Lathe, bed planed 
for saddle, in exchange for 52 or 54 bicyole, value £7 to 48.—H. 


Ain. With Mirror, in inner and outer cells, by 


Browning, adjusting screws, and airtight cover, film in excellent 


condition; have purchased a 63in., so no need for above, Exo e 
for first -olass phonograph or model locomotive, or offers, — À. 
SOUTHGATE, 76, Spring-road, Ipswich, 


Water Motor, half horse-power, in perfeot order, 
will drive any kind of light machinery. What offers ?—9, Queen 
Anne-street, Stoke-on-Trent. 


Lot Lantern Slide Views, 3} sizo, mestly Scotch, 
Want -plato Camera in exchange. Offers.—Address, FINLAY, 183, 
Trongate, Glasgow. 


Pair Engine Governors, 2} balls, bevel wheels, 
pedestal stand, &. Offers.—HARDWIOK, Siddalls-road, Derby. 


58in. Bicyole, holiow steel, balls all round, complete 
with lamp, brake, bell, £o. ; also a Singor Medium Sewing Machine; 
both articles cal 


Orguinette with 20 tunes, wanted small Sorewing 
ace or 48in. or 50 Bieycle.— H. HALL, I, Coton-hill, Shrews- 


Steam Gauge, 22in. Lathe Wheel, single speed, 8ft. 
Crank Boiler, 3ft high, 1 plates; pump, sult one-horse engine. 
Offers. Mutual approvaL—W. SMITH. 


Vice and 5ft. Bench, Youth's Tricycle, Grindstone and 


me, two capital Surface Plates. Offers. 
SMITH, Bilston-road, Wolverhampton. 


Six-stop Ohamber Organ for Piano or Tricyole.— 
Farther particulars, E. WHOMES, Bexley Heath, Kent 


“ English Mechanio,” last 8 volumes, quite olean, 
anything usefal—CLARK, 28, Blenheim-street, Chelsea, S. W. 


Stamp for reply.— W. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of 6d. forthe first 16 words, and 6d. for every 
succeeding & words. | 


Patent Heat Conductors, for cooking, save one- 
e and firing, one pound of mea ov ten poun 
cooked, retaining all nourlahmont. s * 


Roasteis and Bakers, 28. 6d. ; Boilers, 2s. Of all 
vonmongers Pamphlet fre 


Write for King, Mendham JB large ne 
and reduced Price Et, post pon ame 4 C0 s 1 


Wood Planing.—Hand-power 120, steam- power 
e * minute. On view. Ciro free. HAZBLAND, Par, 


SHretwork.—Catalogue of ev requisite, with 600 
Lustrations, free for 6 stamps.—H ARG ER BROS. , Settle, Yorks, 


1 ion, Bol lied of every typo W% 
engines of modern construction. Boilers aupplie vary teed 


Wimshurst Influence Machine.—Sole mam. 
facturers of new and improved pattern. liin. from u- KI 
MENDHAM, and Co., Bristol. 


Deposition of Smoke.—Oomplete Apparatus to 
perform this never failing experiment with statio electricity, i 44 
and 10s. 6d As above. 


Standard Ohm, in boxwood cylinder, guaranteed 

. of ohm, 188. 6d., with copper poles, 11a 

Galvanometer Oards for tangent and ordinary 

combined, n astatio, reflecting, and unmounted compen 
abov ; 


Variable Resistance Incandescent Lamp 
STAND, invalaabie for battery power, vide ENGLISH MEBOHANIO 
Oot. 16, 1885, price 3a. 6d.—As above. 


Morse Sounder, for learn 


ers, practical instrament, 
with battery and instructions, with ex » 2a —Kuse, Kmp 
HAM, and Co., Bristol. 


P » best quality, cut and moulde 
Rey arno me vee: Sa be n. d. an- 


Pebble Oarbon.—Graphite for Leolanche cells, 
splendid conductor ; price very low.—GEO. G. BLACKWELL, 


281b. eta. Prices on application.—GEO. G. BLACKWELL, & 
Chapel-atreet, Liverpool, ` 


New Ilustrated Price List of Sorews, Bolts, and 
NUTS for Model Work, drawn to actual sise, sent on receipt cf 


Wheel-Outting to 12 inches diameter in brass only. 
Led, 18, Belinda-street, Hunslet, Leeds. 


Planing to 13in. 12in. by 8in. Boring, Turning 
Keratin e as abe ve. : s 


Odd Spiral Springs to order. Oast Steel Wire in 
coll and lengths.—J. PARISH, Park, Sheffield. 


Mica or. Talc.—RICHARD BAKER and Oo., 9, Mincing- 
lane, London. 


Electric Depot, 10, Deansgate, Manchester— 
Benda shop in the trade. Largest stock, Greatest varicty. Lowat 
P 


Simple Rules for Transmission of Power by 
belts, ropes, wheel g z are contained in 


rice list t free on receipt of ene stamp.-BAGSHaW and 8018, 
core Batley, Yorkahire. me N 


H. Fisher and Co., Manufacturing Electricians, 35 
Waterloo-road. Models and Electric Work of all kinis made ant 
repaired on the premises. Portable Lamps, Bells, &0. 


Sil la. ula.—LINSCOTT, Ramsgate. 
oes ay ee Agama Moderate prices. Btands, Re 
» & . 


i List, t 
„Lathes Biles, Seve, Steel. Tish vo may 


Green’s Tools, Sutherland-terrace, Pimlico., Great 
reduction in beat English Stocks and Dies, Whitworth thread. 


Great variety Screw Tools, warranted Whitworth 
thread. A quantity of Gut at reduced prioe.—GRII TS. 


A large assortment of best warranted English and 
AMEBIOAN TOOLS, Diston’s Saws, Steel Wire reduoed J. Ou, 
11, Sutherland-terrace, 


Woollen Cloths for men and boys’ suita, direct 
from the manufacturer, thus saving intermediate profits, 


Woollen Oloths.—Patterns of new season's goods 
fanoy coatings, trouserings, hair lines, &., post frea on application. 


Woollen Oloths.— length cut. Write for 
patteria to UHABLES ARROW, Woollen Manufactarer, Piece Had, 


Lathe Oastings, &o.—See T. Taylor's advertise 
ment in ENGLISH MECHANIv every other week. Established 8 


Piles cured first application.—Palmer's Indian Oint 
ment; 134d. Fifty years’ celebrity.—Chapel-terrace, West Anoklani. 
urham, 


Soda Water Machine, Gaswork Bottling Ap 
Aratus, n; particulara, engraving free. — WILOOO0KS, & 
von-street, Bath, 
El ht, .— Illustrated instructions 
torn mor gotrio Lig rka ehilling.—ALFBED CROFT, 
over, 


rT] * om 
Sause ee Guide to Photographys z 
Hatton-garden, London. 


“ Beginn Gui Phot hy,” one 
et e zs eee Adal re Oe eG db 
and Boo ere. 

Walker's Sulphur Sal-ammoniac Battery. Half 


Se. Quarta, Au. 3d. each. Liberal discount to the r 
WALKER and OLLIVER, 196, Severn - rad, Cardiff. 


Gut Band (Lathes), best, per yard, 3, 6d. ; 8-16, d.: 

„ le. 3 5-16, 18. 4d. 3 2, 18. 2 Hooks RE 254 (Steel) to 1 U. 
4-16, 7d.; 1, 8d.; 7-16, le ; z, Is. Gd. Postage extra. —LUIT S. 

Saws, Disston'a American, agent for same, Planes, 
new, London, malleable iron and gunmetal, every description 

Vices, bench, parallel steel jaws, to open 3g, 96.045 
ditto 4, 14. 6a. ; ditto 42, 208—LUNT's. 


Taps (Engineera’), Whitworth, plug and taper, 3-16, 
+ hitach ali b 84.70 104.3 h Pra 1. l. f f. U. U- 


Tools every ‘description, Sixth edition, 84 
N ee prloe . free—A. S. LUNT, fo B. 


+ 
Brass Castings of Model Engines of all olasses, in 
sets or otherwise. These castings are the best in the t and bast 
obtained the highest testimonials from amateurs and others 


| parts of the United Kingdom for cleanliness of moulding, ese ia 


being models 


finishing, and correctness of detail and design 


suit the above from stock or to order. Fittings of all pe 
pumps, governors, safety valves, steam gauges, water gauge, anf 
Comprehensive price list, post free, ti.) stampa—hUas 
DAVIES, 21, Charivs-street, Hatton-garden, London. 


Organ Metal Pipes, voiced or unvoiced, Lowest 
prices —Q@. SHIELD, Little 8 Small Heath, Birmingham. 
Lathe Wheels, Beds, Standards, Slides, Malleable 
Iron Spanners, Carriers, and general Castings. — MAnTII, 
street, Lambeth. 1 85 
Alge, lovely colour. Micro.i Slides, 18. each. Va" 
2 ie rtr. Gladophors, Euglona.—SCIENCR, 5, Oe. 
vorpool. 


Chemicals.—Nitric, Muriatic, and Sulphurio Aclds 
Caustic, 9S per cent. powdered ; Paraffin Wax.—J. Tomax, III 
town-street, Radcliffe, Lancashire. 


i heap, clean; reliable, and ef- 
elene a- Cell, uc ale Mer Aa, Mead 
0 


a E 
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' ledged as something new, for its proprietor 


APRIL 22, 1887, 


The English Machanig 


AND WORLD OF SCIENCE AND ART. 
FRIDAY, APRIL 22, 1887. 


properly arranged. Makers of such 


THE HARDENING AND TEMPERING 
OF STEEL. 


ROBABLY in the whole mechanical 

world there is nothing which is regarded 
more as a trade secret than the art of 
hardening and tempering steel. Certainly 
there is no process in connection with which 
so much money has been spent for possession 
of alleged mysterious compounds, warranted 
by word of mouth to effect without fail the 
result desired. Our own volumes contain a 
large number of more or less peculiar mix- 
tures, which are regarded as infallible agents 
for hardening steel ; but in America these 
secret ‘‘ physics” are offered by peripatetic 
steel doctors who travel about the country, 
and dispose of the “secret” for a considera- 
tion, which is sometimes a tolerably large 
sum, as the vendors are often expert manipu- 
lators, and have little difficulty in convincing 
those who are incapable of thinking that the 
effects produced are due to the mysterious 
preparation. To argue with a purchaser 
in the endeavour to explain to him 
that the whole art lies in the work- 
man and a few well-known principles, 
would be as useless as to attempt to direct 
the path of a cyclone, for purchasers of the 
kind would not accept advice gratis, and 
having once parted with theircash are thence- 
forth firm believers in the value of the 
secret; Old hands at the forge know much 
about these so-called secrets, and some speak 
of them contemptuously, as “all the same 
breed of cats,” though, perhaps, one of the 
latest we have come across would be acknow- 


once or twice to sharpen the edges. 


burglar-proof safe plate 


an ordinary chisel would cut 


hard outer plates. While, h 
of its edge. 


drawn into the finest wire. 


If steel were a new material recentl 
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producing cutting or grinding. Another test 
shown was drilling through burglar-proof 
safe plates—a crucial test of the merits of a 
drill if the plates are of proper material and 
plates 
challenge anyone to bore through them with 
a quarter-inch drill (about the most suitable 
size) in less than ten or twelve hours; but 
according to the report, Mr. Miles, with one 
of his drills, an eighth of an inch in diameter, 
got through in forty minutes, removing it 
That is 
good work, indeed, if the plate was really one 
of the hard specimens; but Mr. Miles not 
only makes drills which can penetrate such 
material, he produces plates himself which 
only diamond drills will touch. Throughout 
the long description of the various experi- 
ments there is not a hint as to the nature of 
the process adopted by the inventor except 
the allusion to a “ bath ” in which blades can 
be tempered ; but, according to the report, 
Mr. Miles was furnished with a bar of soft 
tire steel, and after an absence of eight 
minutes in his private forge room, he re- 
turned with a small chisel alleged to have 
been made from the bar, with which 
he proceeded to cut the edges of a 
as “readily as 
iron.” 
A more difficult plate to work upon was then 
substituted, a compound of two hard and one 
elastic laminæ, and in this case the Miles 
chisel made but aslight impression upon the 
owever, it was 
uninjured itself, one of the finest cold 
chisels made of imported steel not only 
failed to cut the plates, but lost a large piece 
The claim of the inventor is, in 
fact, that he can produce steel of extreme 
hardness combined with perfect elasticity, 
and at the same time so ductile that it can be 
In view of such 
claims as these we must await with im- 
patience a fuller account of how it's done.” 
intro- 


averred that it was not only capable of 
restoring burnt steel, but that he actually 
preferred to burn the steel first and then 
restore it with his wonderful preparation. In 


a paper published at Louisville, Kentucky, 
U.S.A., we read of the discovery of a new 
Process of treating steel, by a young black- 
amith, who has also devised a new process of 
converting ordinary bar iron into the purest 
quality of steel in a few days. The young 
blacksmith has had, it appears, a good deal 
of experience as an edge-tool maker, and 
had previously learned much from his 
father ; but his processes are at present 
secrets, though as we learn that a company 
a8 been formed to enable him to carry out 
his invention, patents will probably be se- 
cured, and we may hear more of the 
Damascus Edge Tool and Manufacturing 
Co, and also of Mr. Miles, jun. In the 
account of an exhibition made before a 
number of gentlemen, we are informed that 
some of the best English razors were put in 
Comparison with blades made by the Miles 
Face which it is said effects a uniform 
ening and tempering, so that they are 
all absolutely alike, which: English razors, 
Owing to the different processes performed by 
erent men, cannot be. In the new pro- 
cess, it seems, skilled labour is not required, 
and much time is saved, for the inventor 
says he can put a thousand dozen razor or 
scissors blades into the bath at once, and 
guarantee that every one will come out with 
exactly the same temper. Most of the shears 
m use in the United States are made of 
eable iron, with a steel edge inserted in 
each blade and welded. Unless the steel 
edges are tempered exactly alike, the harder 
Will cut the other; by the new process a 
pair of cheap malleable cast-iron shears 
Were converted into steel, tempered, and 
ground, and being thus, according to report, 
of equal degree of hardness, one blade would 
Rot injure the other—no amount of pressure 
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fail. 


duced we might accept without much doubt 
the statements which come from the borders 
of Kentucky ; but it has been well known for 
years, and has been studied by both theorists 
and practical men for so longa time and with 
such varied experience that we are afraid 
practical smiths will regard the story above 
outlined with the indifference of men who 
It 1s more easy to 
believe in the report about Miles’s process 


have heard it before. 


than in the statement that one of the secret- 


mongers prefers to burn steel when he 
desires to make a tool, and it is not surprising 


that a little cross-examination puzzled this 
would-be benefactor. 
said that burnt steel has lost its car- 
bon, but if so, any preparation capable 


of restoring the steel should also be capable 


of converting iron into steel. It is said by 
some that the majority of steels can be 
restored after burning by simple heating and 
cooling. Others contend that burnt steel 
may as well be placed-on the scrap heap, as 
it is useless ; but in the first case the special 
properties of the steel must be known, and 
also the best temperatures at which to work 
it—remarks which apply in connection with 
any of the processes to which steel is sub- 
mitted. All smiths who have had much 
experience are well aware that even the best 
brands of steel are not always alike, though, 
as a rule, when the best method of working 
has been found, it is very rare that a really 
accomplished smith finds it necessary to con- 
demn a bar. Still, occasionally, from some 
mistake on the part of the melter, or laxity 
on that of the tilter or roller, the best brands 
As Mr. Jacobs points out in his paper 
on high-class tool steel, which was not read 
before the Iron and Steel Institute, ingots of 


steel showing pinholes are hammered or 
saddened, and the fillets are then placed in 
the fire and raised to a “wash” heat, for the 
purpose of sealing up or closing superficial 
imperfections, and such bars are known as 


It is commonly 
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seamy or roaky. It is not easy to detect 
these bars, for the seams cannot be seen 
without breaking the bars; but it would 
be better to leave the pinholes exposed 
to view instead of subjecting the billets 
to a “wash heat,” which must be in- 
jurious to steels possessing a large quantity 
of carbon. It would be better still if the 
melters could discover some means of avoid- 
ing pinholes altogether. Manufacturers and 
consumers, and not a few smiths, are too 
ready to look upon steel as simply something 
that is different to iron: it is steel, and that 
is eufficient. But it is well known that steel 
of high percentage of carbon will harden at 
a low heat, whilst that which contains a 
smaller quantity of carbon will stand a much 
higher heat. Steel when hardened decreases 
in specific gravity and length and increases 
in diameter ; hence it is said that the “heat ” 
shut in by the contraction of the cooled sur- 
face, causes an internal expansion which 
results in water cracks, especially when the 
contraction in hardening is much increased 
by the steel being heated too much. With 
metal that is not known to be of uniform . 
temper it is necessary for the smith to be 
acquainted, at any rate, with the highest 
heat at which he may work the steel, and 
therefore to have some uniform standard for 
comparison of heats. ‘“Cherry-red” is a 
favourite term with writers, and for 
that matter with smiths themselves; 
but no one has any definite idea of 
what cherry-red' means, for, although 
technically it means the red which is about 
to merge into yellow, much depends on the 
kind of light in which the steel is examined, 
for obviously the colour will not appear the 
same in a sunbeam in a well-lighted smithy as 
it does in the depths of adark forge. It is pos- 
sible to over-heat steel without knowing it, 
simply in consequence of ignorance of what 
it will stand, and it is just possible that those 
who can restore burnt steel by the simple 
processes of heating and cooling refer to 
steel which has been merely over-heated, and 
has not undergone that chemical change 
which is understood by the majority to be 
the effect of burning. It is said, too, by 
some that it is possible to spoil steel by re- 
heating many times, the metal absorbing 
oxygen; but this is a matter which can be 
easily determined by experiment, as it has 
been, without being settled affirmatively in 
the majority of instances, though, no doubt, 
true in others. There are almost as many 
preparations for restoring overheated 
steel as there are tempering’ nostrums ; 
but an examination of them shows that 
they are all bad conductors of heat, and con- 
sequently, by allowing the steel to cool 
slowly, its molecules return to their original 
size and position. A bar of soap would 
probably be found as useful a restorer of 
steel as any of the nostrums of the peri- 
patetic vendors, or of those complicated 
mixtures which can be found in the receipt 
books and in our back volumes. Similar re- 
marks might be made about hardening. 
There is probably nothing better than the 
old water of the forge for general purposes, 
provided it is free from soapy or other 
greasy matter ; but for certain purposes and 
with known metal, hardening and temper- 
ing can often be done at once by driving the 
tool into lead, pushing it into soap, tallow, 
sealing-wax, or dipping it into merc or 
oil; but it is as necessary to know what heat 
the steel will stand, as it is to have a definite 
idea of the work the tool is to do. In all 
hardening experiments it is necessary to 
allow the heat to penetrate to the centre of 
the tools, and where parts are only required 
hard, and consequently’ must be heated to 
the cherry red (in the case of tool-steel) 
the other parts should be allowed to come 
almost to dark red. It is not wise to harden 
a tool directly after forging, especially if 
it has undergone much hammering; for 
it should_be remembered, it has already been 
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severely hammered by the manufacturer, 
and is therefore dense and close; rather re- 
heat to a red, and place in lime or any fine 
and dry powder where it can cool away from 
the air. In heating steel, too, the smith 
should be carefal as to the fuel he employs, 
for it is wise economy to use charcoal or 
forge-coke, or some fuel which has had the 
impurities burnt out of it. In conclusion, 
it may be said that there are no hard and 
fast rules by the observance of which a tiro 
may succeed at once in hardening and tem- 
periay steel: he requires judgment based 
upon knowledge, and that can be obtained 
only by experience. 


BATTERY RESIDUES. 


Po of voltaic batteries have long 

been in search of an arrangement in which 
the products of the chemical action should be 
of commercial value after doing duty in the 
cell: but few, if any, of the devices already 
patented can be said to have successfully effected 
this object. M. L. A. W. Desruelles, of Paris, 
has varied the proposal, and obtained a patent 
in thie country for utilising the spent liquids 
of certain batteries for working others of 
different construction. His invention relates 
to the preparation and treatment of materials 
used iz electric batteries, and has for its object 
utilising the waste or residual liquids of power- 
ful batteries (such as bichromate batteries) as 


‘electroiytes in telegraphic or other like 


batteries. The great power, or energy, possessed 
vy Bichromate batteries results from their 
high ciectromotive force added to their low 
internal resistance. This low internal resist- 
ance 18 chiefly due to the great conduc- 
tivity of the liquids employed; but as 
this conductivity diminishes somewhat rapidly 


-during the working of bichromate batteries it 


follows that their internal resistance rapidly 
increases and their discharge decreases, 


-although their potential remains about the 


same. It is found that after a certain time the 
energy of bichromate batteries and others of 
the same nature consequently diminishes 
wing to the increase of the internal resistance, 
notwithstanding that the chemical properties 
of the liquids employed therein are not per- 
ceptibly modified, as shown by the relative 
constancy of the electromotive force. When, 
owing to the increased resistance of the liquid, 
the discharge from a bichromate battery, for 
example, becomes weakened, the battery is no 
longer capable of supplying a current of suffi- 
-cient strength, but the liquid still possesses, 
although it be in a condition which renders it 
unavailable, a certain amount of latent energy 
or electromotive force. According to the 
invention, the residual or waste liquids 
from these batteries, which liquids present 
considerable electrical resistance, but never- 
theless possess a certain electromotive 
force, are employed for charging other electric 
batteries such as those used for telegraphs, for 


‘example, and in which the internal resistance 


of the battery is of no practical importance. 
Batteries employed for telegraphic purposes are 
in most cases required to supply a current 
which passes through considerable external 
resistance, so that the internal resistance of 
the battery need not be taken into account, 
owing to the small quantity of electricity 
which they expend. Under these conditions 
the electromotive force is the most important 
factor. A high electromotive force can be 
supplied by the residual or waste liquids from 
bichromate batteries, and consequently these 
residual liquids may be used with good effect in 
batteries employed in electric telegraphy, or for 
other like purpose. The residual liquids from 
the aforesaid powerful batteries are usually 
Lighly charged with acids or corrosive sub- 
stances of various descriptions, and are con- 
sequently difficult or dangerous to mani- 
pulate or transport unless treated as described. 
In order to preserve the acting ingredients in a 
portable form, M. Desruelles mixes the liquids 
in suitable proportions with any unattackable 
or acid proof and porous or absorbent substance 
capable of forming a paste therewith. This 


taining a sufficient quantity of chemicals to 
charge a cell or element of an ordinary tele- 
graphic battery, for example. The cakes when 
dried by any suitable means can be very con- 
veniently handled, packed, and conveyed to the 
places where they are required. If preferred. 
the materials may be supplied in the form of 
dust or powder, obtained by reducing the dried 
paste to that condition. In order to use the 
materials in a battery they are simply placed 
in the bottoms of the cells or elements of the 
battery, which are then filled up with water ; 
the water dissolves the acids and salts contained 
in the cakes, and the unattackable and porous 
matter remains at the bottom of the cell. The 
unattackable and porous material that is found 
to yield the best results is the diatomaceous 
earth known as Kieselguhr, which is composed 
of the remains of diatoms, and consequently 
consists entirely of almost pure silica, It is 
necessary to provide means for enabling the 
negative electrode of the telegraphic or other 
battery to remain in a liquid of this character 
without being perceptibly corroded when the 
circuit is open. Telegraphic batteries which 
are often required to be in action for consider- 
able periods at a time should be so arranged that 
little or no chemical action takes place when 
the circuit is open. Almost perfect protection 
for the negative electrodes of such telegraphic 
batteries or elements can be obtained by 
covering them with a protective coating 
composed of any suitable fat or grease, 
preferably a mineral grease mixed with a 
large proportion of mercury It will be 
understood that the “claims” for such a 
patent as the above are all-important ; 
they include the utilisation of the residual or 
waste liquids substantially as described, mix- 
ing them with absorbent or acid-proof material, 
and the protection of the soluble electrodes by 
a coating of mercury and grease. 


CHROMIC-ACID COMPOUNDS IN THE 
BATTERY. 


A the materials used for generating 
a current in a voltaic battery, bichro- 
mate of potash has long held a primary place 
—possibly because it could be readily obtained, 
is comparatively unobjectionable in use, and is 
very efficient. For lecture and experimental 
purposes batteries are now so frequently car- 
ried about that the transportation ef fluids 
becomes inconvenient, and a dry preparation is 
preferred, especially if it can be quickly made 
to act by the simple addition of water. Almost 
as a matter of course the student finds that 
many of the suggested preparations had their 
origin years ago, like sundry other modern 
„inventions connected with electricity, 
though they were not patented then as they 
are now. A good many years ago, M. Chertaux 
manufactured a dry battery-exciter of bichro- 
mate of potash and sulphuric acid, which he 
formed into a hard cake, that could be packed 
in paper, carried anywhere, and converted into 
a battery solution by the addition of water. 
We suspect he did not reap a large profit from 
the manufacture, because at the time there was 
little demand for such preparations, and also 
because the results obtained from his cake were 
so much inferior to those which the freshly- 
prepared solutions yielded ; nevertheless, the pro- 
cess was “re-invented ” two or three times, and 
announced as a wonderfully useful discovery. 
Working on the old lines several inventors have 
prepared powders or crystals for the purpose 
of making batteries more portable, and nota 
few have endeavoured with more or less success 
to devise what are called dry batteries; that 
is, cells in which the exciting agent is either 
sealed up, so that it cannot escape, or isin 
such a condition that it can be easily confined. 
It is obvious that in making any preparation 
for use in battery cells, the respective chemicals 
should be employed in their combining pro- 
portions, and Voisen and Dormier, according to 
Du Moncel, mixed one equivalent of bichro- 
mate of potash with one equivalent of sulphate 
of potash and seven equivalents of sulphuric 
acid ; that is, to put it as simply as possible, 
they took 100 parts by weight of the bichro- 


paste is afterwards dried either by natnral mate, 59 of the sulphate, and about 232 of 


-cvaporation or by vaporising the water which 
it contains by the application of artificial heat. 
This paste may be divided into cakes, each con- 


the sulphuric acid—the indefiniteness of the 
amount of the last-mentioned component being 
due to the fact that commercial sulphuric acid 


a 


is never anhydrous. Their process of preparing 
the compound was as follows: — The sulphuric 
acid was heated in a porcelain vessel or a water- 
bath nearly to boiling, and the sulphate of 
potash was then added, and the mixture stirred 
until solution was complete, when the bichro- 
mate, previously reduced to coarse powder, was 
added, and the whole stirred until, when left un- 
disturbed for a few moments, it became coated 
over with a crackly pellicle. That is a sign 
the mixture is sufficiently cooked, and it is 
poured into shallow vessels to cool. It forms 
a dense, close-grained mass which should 
be kept in air-tight jars or packages. To 
prepare the solution for the cells, one part 
of the compound is dissolved in five parts of 
water and placed in the negative or carbon 
division of the cell, the zinc being immersed in 
the usual dilute sulphuric acid and séparated 
from the other division bya porous jar. When 
the battery solution is exhausted there is left a 
double sulphate of potash and oxide of 
chromium which is not an alum, for the oxide 
set free after the hydrogen has acted on the 
solution is a protoxide and not a sesquioxide, 
as Gay Lussac pointed out. As the battery 
solution becomes exhausted it turns green,and 
then becomes more and more blue without de- 
positing orystals, and the carbons are never 
covered with chromic acid compounds—a fact 
which is alone sufficient to commend the pre- 
paration to those who have had much expe- 
rience with batteries using the ordinary 
bichromate solutions. It is well known toall 
who have investigated the subject that the 
salts of chromic acid are pre-eminently useful 
in batteries, and the above may give a hintto 
inventors which will lead to the introduction 
of some simple preparation which can be car- 
ried about in suitable parcels and be used asa 
battery solution by the simple addition of 
water. The majority of the so-called dry bat- 
teries are either expensive or cumbrous; but a 
cheap preparation, which could be carried about 
and givea high electro-motive force for, say, & 
couple of hours, would meet with a ready sale. 
The chromic compounds seem to offer 
readiest solution of the problem. 


REPRODUCING PHOTOGRAPHS IN 
PRINTING PRESSES. 


A METHOD of reproducing photographs in 
copper-plate, lithographic, or printing 
presses has been patented in this country on 
behalf of Capt. Louis Collardon, of Cordoba, 
Buenos Ayres. The relief surface for the 
photographs is a specially-prepared surface of 
gypsum, which is composed of 1 to 6 per cent. 
chalk, and 50 per cent. water to each 100 parts 
gypsum, the latter, together with the chalk, 
being finely powdered and well worked with 
the water to obtain a homogeneous mass, which 
is then pressed into plates of suitable siz 
having a polished surface when dry. The pig- 
ment paper is prepared as follows :—Common 
black pigment paper is placed in a bath com- 
posed of 4 per cent. bichromate of potash to 
100 per cent. water for from one to five minutes, 
as required, and then dried in a temperature 
60° to 70°C. The paper is then exposed to the 
daylight for from ten minutes to two hours, 
according to the strength of the light, and then 
placed in cold water for about an hour; and 
then in another bath composed of about 6 per 
cent. pyrogallic acid to 100 per cent, alcohol for 
about ten minutes, when it is placed in à frame 
or onaplateand dried. As soon as comple 
dry, it is covered with powdered oxide 
zinc, or oxide of bismuth, which is rubbed 
in with the palm of the hand, thus pressing it 
into the deep parts, and leaving the upper parts 
or lines of the figures free, the surplus powder 
being removed. The pigment paper thus pre 
pared is placed in front of the camera, and & 
negative produced in the usual way. This 
negative is removed from the glass and placed 
between the negative of the photo to be repro- 
duced and a pigment paper, which has been 
prepared with a strong solution of gelatine 
containing only a small quantity of pigment, 
and then copied as usual, thereby producing & 
positive on the pigment paper with the same 
irregular surface as that on the negative which 
is necessary to print from. The printing block 
is prepared as follows :—The gypsum plate 18 
placed under water, and upon it the positive, 
also under water; then the plate with the 
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positive is removed from the waiter, and the 
positive pressed against the plate by an india- 
rubber roller or squeezer to remove any air that 
may be between, the positive closely adhering 
to the plate; it is then pressed slightly in a 
press, and then placed in a bath composed of 
water and 10 percent, sulpho-cyanide of ammo- 
nium, which will dissolve those parts which 
are not or only partially developed. When 
removed from this bath and washed in cold 


in the spur-wheel. Again, as the pressure is 
on the entire surface of the tooth, the strain 
becomes a shearing strain at the root instead 
of a bending force at the end of the tooth, 

In the next place, with this combination of 
two elements, we can obtain an enormous mul- 
tiplication of force, such as would require a 
long, cumbrous, and expensive train of spur- |. 
wheels to provide. — 

The shapes of screw-threads may be gener- 
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water it is placed in a bath composed of 5 per | ally classed as two in number —square, and Fic, 34. 
cent, chrome alum in water for about five | V-shaped ; in the former it is evident that the, 
minutes, then removed and washed, and im- | pressure between the screw-thread and that of yV 


mersed in a bath of concentrated alcohol and 
dried, and then impressed into a plastic mass 
composed of bone dust, albumen, blood, and 
silicate of soda, the proportions depending on 
the hardness required. Any other plastic sub- 
stance may be used, such as celluloid, cyanoid, 
&c., by means of an hydraulic press or other, 
suitable means, steam being introduced during 
the operation. When cold it is removed from. 
the press, an > 1 3 
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the nut will be parallel to the axis of the 
screw, whereas with the V-thread, the pressure 
being normal to the surfaces of the threads, 
will not be parallel to. the axis of the screw, | 
so that the friction will be greater, and there 
will, moreover, be a tendency to burst the 
nut; therefore, for mechanical movements, the 
square thread is much to be preferred. 
In the square-threaded screw the thickness 
of the thread must evidently be one-half the 
pitch (for a single-threaded screw) ; therefore, 
the finer the pitch the thinner and weaker 
will the screw-thread be; but as the finer 
pitch corresponds in heavy machinery to a 
greater multiplication of force, it is evident. 
that a stronger thread is required. 

In order to get over this difficulty, a con- 
trivance, called a differential screw, may be 


termed, developed; ag is a horizontal line, 
and ò a is the angle of the screw 
thread; ag is equal to the circumference 
of the screw, and 5% to its pitch; ‘at 
ea vertical resistance paralle! to the axis 
of the screw acts. This force will be resolved 
into two others, one acting in the direction ba, 
and the other at right angles to it, the latter 
being that to which the friction is due, and the 
former tending to slide the inclined plane in 
the direction ug. Produce the vertical line, 
making ¢¢ equal to the resistance to be over- 
come, and complete the parallelogram edef. 
me the normal pressure on „9 will be R 
0 


By Francis Campin, C. . 
Tangent Sorew and Worm- wheel 
Differential Screw. N 
1 most familiar form of screw gearing 
is that shown in Fig. 32, known as the 
tangent screw and worm-wheel; it is a com- 
bination of very great value in some circum- 
stances, and one which, from its compactness, 


No. II., on friction) c fe and a y b are similar 

triangles; therefore the pressure on ab 

and at right angles to it is = R x 75 
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must be overcome through the distance ab ; 
hence, multiplying the last quantity by the 
value of a b, we get for the work done in over- 
coming friction during one revolution of the 
screw the quantity VOS x R x ay = 0:08 
* 31416 D* Rinch-pounds. The power acts 
through the distance ag ; So calling the force 
necessary to overcome the friction or prejudicial 
work p’, we have p x 3'1£16 D C X 3˙1416D 
x R; therefore, p” = 0°03 x R, and the total 


force required will be p + p’ = I x 


used, when the movement is rectilineal—it is 
shown in Fig. 33. | 

| aœ bisa shaft on which are cut two screw- 
threads, a a’ and a’ b of different pitches ; oo ig 
a movable nut, through which the work is given 
off, and dd’ a fixed nut which acts as an 
abutment for the screw to work against. 

The threads aa’, a’ ö, being both cut in the 
same direction, it is evident that while the nut, 
in regard to the screw, is drawn in the direction 

of the arrow at c’, the screw itself will be 
| travelling in the direction of the arrow at d'— 
that is, in an opposite direction—so that the 
actual distance travelled by the nut ce’ in 
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recommends itself; but it has the disadvantage | one revolution of the screw-shaft will be the | + 0:0S RR ma + 0°08 = p lbs., 
of working with a good deal of friction. difference of the pitches of the two threads, aa’ 3 


the total driving pressure required, at the peri- 
phery of the screw. 
It is evident that by diminishing the 


diameter of the screw the factor 


a is the worm-wheel which has teeth cut on it | and a’b. The actual direction in which the 
at an angle to its axis, as is shown on the plan 7; nut will travel will depend upon which thread 
it is carried on a shaft ö, to which it is securely] has the quicker pitch. If it be aa, then it be 
keyed, and on which is the barrel for the chain, | move in the direction of the arrow at œ; but if 
if for a hoist, or if for any other purpose, | a has the quicker pitch, the nut ce’ will 
whatever element may be necessary to transmit | advance in the direction of the arrow at d. 
the power. | I | Asin this arrangement the difference of pitch 

oc is part of a shaft carrying a few turns of | regulates the multiplication of force, we can 
a screw-thread or worm d, which fit, into the | kave the threads of such pitch as may be re- 
teeth of thé worm-wheel; by revolving this] quired to afford the necessary strength for the 
worm the teeth of the wheel are pushed for- | force to be transmitted. | | 
ward, and the wheel caused to revolve, In calculating the multiplication of pressure 

Now kit is evident that there must be an obtained by this arrangement, let R = the radius 
endlong'thrnst on tHe shaft ce eqhal to the| of the crank or arm on the driving screw, P 
pressure of the screw against the teeth of the | and p the pitches of the two screws respectively ; 
worm-wheel, and in order to resist this oon- then the ratio of the Hert at the working 
veniently, the shaft in the bearings is provided | point of the machine to that at the driving 
with rings‘as shown at %. point will þe =2.R x 31416 [P- p]. For 

example, let R = 15in., P = 2in,, and p = 1°875in., 
be made to fit the screw-thread with accuracy, r being the ratio, then r = 62832 x 15 
and to this end they should be finished witha] + [2 — 1'875] = 753°984, nearly 754; 80 a 
hob, that is, a hard steel screw the same size | pressure of 201b. on the end of the driving arm 
and shape as the intended tangent screw, but | would give a pressure of 15,0801b. on the end 
with notches ‘cut in it so as to form cutting | of the diven screw equal to 6°73 tons, less some 
edges, and thus ‘enable it to finish the teeth of | loss for friction. | SERTI l 
the wheel to the proper form, when it is caused] The objection to the screw and worm-wheel 
to revolve in gear with the wheel. The wheel] being due to the great amount of friction, 
itself may be regarded as a revolving part-nut | which really precludes its use for very heavy 
to the tangent screp. oy machinery, it is necessary to examine the 

We will now point out the advantages of] amount of work expended in this friction, in 
this combination, as compared with a train of | comparison with the total amount of work 
spur whees. f T done. Let R = the resistance to be overcome in 

In the first place, the power, instead of being the direction of the axis of the screw in pounds; 
transmit‘ed through one tooth only at a time, Is. P = the pitch of the screw. in inches; D = its y : as , 
transmitted through three or four, so that,|diameter in inches; p = the driving force in he thickness of a screw. thread being one- 
should one tooth break, there is not the danger | pounds at the periphery of the screw, and 0-08 | half the pitch when à4 single thread is used, 
of stripping the rest, that there is in the case the coefficient of friction. Itthis would become very clumsy with a quick 
of a spur-wheel, and, moreover, as more teeth| As the resistance will be overcome through a] pitch, and unless the screw were of great dia- 
are engaged, they can be made smaller than distance equal to the pitch, while the driving meter, the bearing surface afforded by the 


316 D 
becomes larger, and, as 0°08 is constant, by so 
doing the percentage of prejudicial resistance 
is reduced. 

To make this more clear, let the arm or 
Wheel by which the tangent scrow is driven be 
10in. in radius, then in one revolution the 
equal to 2” x. 3'1416 = 29 x 31116 = 62·882in., 
and if the pitch of the scréw is kept constant at 
lin., the ratio of velocities will be ccnstant be- 
tween the driving-point and the point at which 
the power is given off by the screw. 


It is, of course, essential that the teeth should ‘proportions of parts, the value of the limiting 
3 angle of friction must not be lost sight of, for 
when, by diminishing the circumference e g to 
a certain value of bg, the angle a by becomes 
equal tothe limiting angle of friction, motion 
will become impossible if the screw-thread is 
to be the driver. Se ad sie de ast, 

This brings us to the consideration of the 
arrangements of screw-gearing, in which the 
nut or worm-wheel, as the case may be, is the 


will become impossible whon tlic angle bag is 
made as small as the limiting angle of friction, 
and for the purposes for which this combina- 
tion is employed it is usual to make the screw- 
‘threads with a quick pitch. 


In Fig. 34 c bg represents one turn of a screw 
unwound ox toa plane, or, as it is technically 


force moves through a distance equal to the 
circumference of the screw, then the pressures. 
varying inversely as their velocities. the power 
8 do the «seful work will bep = R 


x =, but (as shown in a previous article, 
Ce 


driving point will pass through a distance 


„Oft course, in considering this question of 


è 


driver. It is evident in this case that motion 
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depth of the thread would be scanty in propor-|to the saddles of private users. 
tion. For this reason the thread in such cases army new 
is divided up into two or more, thus affording | faults unknown in the old patterns. 


agood bearing surface without the necessity of 
using a deep thread. 
In Fig. 35 is shown a double-threaded screw, 


F 1G 35 
ababab 


the two threads being indicated by the lines 
aaaand bbb. i 

The most familiar instance of driving a screw 
by moving the nut is furnished by the Archi- 
medean hand-drill—a handy little tool, of 
which theshaft carries a quick-threaded screw 
having on it a nut, by moving which along the 
shaft (without allowing it to revolve) the 
shaft and drill fixed in the socket at the end 
are caused to rotate rapidly. 

A common illustration of a tangent screw 
driven by a worm-wheel occurs in musical- 
voxes and some other light classes of machinery. 
The speed of the barrel of the musical-box is 
regalated by the resistance of a pair of vanes 
carried on a shaft on which is turned a quick- 
threaded screw driven by a small worm-wheel. 
The speed is regulated by altering the angles 
of the vanes, which are hinged to the screw- 
shaft, so as to offer a greater or less potential 
surface to the resistance of the atmosphere. 

The only case in which we have seen this 
arrangement applied on anything approaching 
a moderately large scale was ina steam launch 
of very unique construction, which was tried 
on the river Thames upwards of twenty years 
since. 

The propeller was a screw, and upon its shaft 
was fixed a cylinder, having cut on its surface 
a spiral groove returning into itself—that is to 
say, that starting at one end it ran as a right- 
hand screw to the far end, and then turning 
by as easy a curve as could be obtained, re- 
turned to its starting point as a left-hand 
screw ; thus, the cylinders being placed parallel 
to the screw shaft, and carrying at the ends of 
the piston-rods suitably formed blocks to fit 
and turn in the spiral grooves, the reciprocating 
action of she engines imparted a continuous 
rotatory movement to the screw shaft, for as 
in the forward stroke the block would be run- 
ning in the right-handed hemi-spiral, so in the 
backward or return stroke it would be running 
in the left-handed hemi-spiral, and so the direc- 
tion of rotation would be continuous. The 
pistons being so set that one was at mid-stroke 
when the other was at half-stroke, the same 
uniformity of movement was obtained as with 
ordinary coupled engines having their cranks 
placed at right angles to each other. 

Although very interesting as an experiment 


and successful in working, the great friction 


„was fatal to its adoption on a large scale, 
(To be continued.) 


THE SAFETY SADDLE. 


INVENTED BY JOHN CHARLES KING. 
P there have been fewer changes 


in riding saddles than any other essential 


part of horse-gear in all countries where 
saddies are in general use. 
saddle of the army has been so little altered 
that it may be regarded as unchanged for a 
century or more. The hunting, racing, or hack 
saddles are much the same one century after 
another; the “cut-back” pommel of gentle- 
men’s saddles is the only noticeable difference 
in old saddles and those of modern times, An 
old saddle in Shottesbrook Church, Bray, 
Berks, is a military saddle of about as service- 
able a form as modern ones, 


we can see that the only difference is in the 


stirrup bar being a “latch” instead of a loop“ 


to hold the stirrup-leather. The patents of 
recent times for saddle improvements have not 
been for the saddle, but for a modification of 
the “latch ” or bar on which is hung the 
stirrup - leathers — these, of course, apply 


In England the: 


In many castle: 
armouries old saddles are preserved, from which 


In the 
atterns are issued, often with 


seems to be the tase with the pattern known 
as the 1834 pattern for the British Cavalry, 
now being withdrawn from use. Old soldiers 
speak of military saddles as a contrivance to 
hurt man and horse. No doubt there are 
faults, but their obviousness should suggest the 
remedies. Soldiers on horseback not being 
permitted to “ jockey ’—i.e., spring their bodies 
up to avoid the concussion of the saddle at the 
trot of the horse—renders the riding distressing 
to horse and man. 

The theory of this arrangement, in military 
equitation, is to prevent the men bobbing up 
and down at a trot, which would look non- 
military, it is said, and the soldier is supposed 
to stand in his stirrups at all paces beyond a 
walk, merely balancing his body on his horse, 
his seat being to keep him from swaying back- 
wards and forwards. This sounds fairly 
well; but the stirrup has a single strap 
to one point of fixture in the saddle, 
and a dangling motion with or with- 
out the rider's foot in the stirrup. This 
see-saw sway of stirrup prevents a soldier 
standing firmly in his stirrups : he rocks about 
in them if he attempts to stand, and the point 
of fixing on the saddle being forwarder 
than his centre of gravity, he is obliged to lean 
forward to try to attain it—but fails, and is 
bumped sometimes so violently as to be rup- 
tured. The horse suffers as well. 

The long period of time since the saddle was 
modified in principle of construction in any 


way hasat last arrived at a shifting point, and 
the modification is one which, though simple, 
is likely to cause a marked effect on the 
saddlery trade, and also in the quality of 


| riding generally, which has been often com- 
mented upon in the press from Dr, Syntax’s” $ 


time to the last essays on horsemanship 
portrayed in the comic press. The aim 
of the inventor, 
more than an improvement, seems to have been 
to improve both the standing of the military 
saddle and the seat of the ordinary saddle of 
the road or the hunting field. As the “tree” 
is materially altered in the form of the seat so 
‘as to get a tension seat for the rider, we 
describe that first. It is pretty well under- 
stood that the tree has its distinot parts, as: 
pommel in front, cantle at back, and belly- 
pieces joining them. The several parts are 
distinguished by technical names, the plates 
back and front making the whole strong to 
bear the great strain to which a “ tree” is sub- 
jected. The two pieces 5 pommel 
and cantle form two ridges, which are felt 
through the seat-covering of webbing, canvas, 
and leather. The “Safety Saddle” removes 
‘these objectionable parts, and by making them 


wider apart at the rider’s bearing part of the 
seat of the “tree,” it allows the open space to: 


be webbed, so as to make a yielding seat, so that 
the falling of the rider is not likely to occur 
any more on this saddle than on an office -stool. 


for it is an invention 


The other invention is to hang the stirrup- 
leathers from two parts of the saddle on each 


This | side, at the back part towards the end of the 


cantle, and in front on the points of the 
pommel, so that the stirrup-leathers on each 
side are in the shape of the letter V, the tops 
having suitable loops and latches by which 
they are attached to the saddle, and the bottom 
of the V holding the stirrup, which hangs 
vertically to the centre of gravity of the horse- 
man seated on this sort of saddle. The stirrup 
hangs differently to ordinary stirrups, which 
have the edge to the thrust of the rider's foot 
when seated, With the new double-suspension 
hanging of stirrup-leathers, the open front of 
the stirrup is always to the forward thrust of 
the horseman's foot—a serviceable position, 
with a skittish or fidgety horse after dark 
when mounting, the right foot having always 
to kick at the dangling stirrup-iron till it is 
turned, so as to get the foot into it. The sketch 
shows a side view of this saddle with the 
stirrup-leathers and irons complete. 

The rigidity of this suspension, compared to 
the slinging motion of the ordinary stirrup- 
hanging, only needs a trial to make the rider 
exclaim, “Why was not this thought of 
before!” The invention is patented, and in- 
cludes a very simple plan of stirrup-leather 
“Jatches,” in the form of long projecting 
“ studs” of a peculiar shape, which engage 
into metal loops on the upper ends of the 
stirrup-leathers, retained there by a spring so 
that they are secured; but should the leathers 
be pulled obliquely as much as if a rider were 
thrown, the spring yields, and allows the loop 
to pass over the “stud,” so that a rider with his 
foot hitched in the stirrnp has instant release 
from the saddle. | 

The leathers are alterable in length bya 
hoek-buckle out of the way of the rider's legs, 
and much simpler than the present buckle for 
the purpose. The advantages are more obvious 
toa rider than toa “tree” and saddle-maker. 
For instance, the horseman wants to sit as low 
as possible on his horse; the improved seat 
allows him to sit half an inch closer, and the 
hard-stuffed quarters of the seat are removed 
so that the thighs are not hurt as in the useo 
an ordinary saddle if the rider happens to use 
long stirrup-leathers. Again, the spread of the 
legs on the saddle is reduced lin. at the knees, 
and the stirrup-leathers being away from the 
knee-bearings on the flap of the saddle, the 
muscles of the knees inside the legs are not 
strained and chafed as with the slung-hung 
stirrup-leather s. a , 

Theinventor, Mr. John Charles King, Windsor- 
street, Uxbridge, has brought his military train- 
ing and hunting experience to bear on all the 
details of this saddle. Whether for military, 
civilian, or ladies’ riding its use has shown that 
it possesses all the merits-claimed for it by the 
invento r. . 


DRYDEN'S BORING MACHINE. 
T the Industrial Exhibition held in Wor 
cester, Mass., an ee boring machine 
was exhibited by Mr. G 


Dryden, of that town, 


which has several features to recommend it to the 
attention of all tool users. When placed In ing 
tion, it will bore the whole mortise without 
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moved, thereby doing double the amount of work 
in the same length of time, and with greater ease 
to the operator, as the cranks are adjustable for 
large or small augers, soft or hard wood, and any 
speed may be given to the auger. The machine is 
moved horizontally by means of the side screw 
which is cut with two threads to the inch, an 

thereby forms a gauge. The machines may be 


adjusted to bore at any required angle. It will |. 


bore two or more holes to the same depth, as it has 
a stop provided for that purpose. | 


ORIENTING OBJECTS IN 


PARAFFIN.’ 


N the Zool. Anz, No. 199, Selenka has 
described a method of keeping paraffin melted 
while the contained small objects are bein 
arranged under the microscope in any desire 
position, and then of rapidly cooling the paraffin 
without disturbing the position of the objects, 
Finding it difficult to make tubes such as he 
describes, which should be of such shape as to 
admit of removing the hardened paraffin readily, 
and at the same time with depressions of sufficient 
size for any but very minute objects, I have made 
use of the r simple device, which, though 
more clumsy than the tube of Selenka can be used 
for objects 1 mm. long and much larger, while 


giving a block of paraffin of very regular shape and | 


with rectangular sides. 


A common flat medicine bottle is fitted with. a 


cork through which two tubes pass, or if the mouth 
is small one tube may be fastened intoa hole drilled 
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into the bottle. One of these tubes, A, is con- 


nected with hot and cold water; the other, B, is a 
discharge-pipe for the water entering the bottle by 
A, and raising or lowering its temperature as warm 
or cold water is allowed to flow in. On the smooth 
flat side of the bottle four pieces of glass rods or 
strips are cemented. fast so as to inclose a reot- 
angular space, C, which forms a receptacle for the 
melted paraffin. As long as the warm water circu- 
lates through the bottle the paraffin remains fluid, 
and objects in it may be arranged under the 
microscope by light from above or below, and can 
be oriented with reference to the sides of the 
paraffin-receptacle or with reference to lines drawn 
upon the surface of the bottle. When the cold 
water is allowed to enter in place of the warm, 
the paraffin congeals rapidly and may be easily re- 
moved as one piece. The discharge-pipe should 
opan near the upper surface of the bottle, to draw 
off any air which may accumulate there.— E. A. 
ANDREWS. | a 


It is frequently a very diffionlt matter to pro- 
perly orient small objeots, espeoially spherical eggs, 
so that sections may pass through any desired 
In my work on the embryology of the 
common shrimp I have found the following process 
very convenient. Impregnation with paraffin is 
accomplished in the usual way, and then the eggs 


shallow watch-crystal. They immediately sink to 


© From the American Naturalist, 


the cutting out is continued as before.—d. 


‘moulding is required, but the most difficult of all 


‘intersection of the profile, especially those with 


= : perfect mitring. 
(in numbers) in melted paraffin are placed ina 1 
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the bottom, and then the whole is allowed to cool.] the, diagonal of a square about 4in, wide, laid down 
The crystal, glass upwards, is now placed on the] with a knife on a clean board. i 
stage of the microscope, and the eggs examined} Second.—To mark the box also with the knife 
under a lens. In this way one can readily see ex- and saw, carefully, keeping the saw kerf to one 
actly how any egg lies, and then with a knife it] side of the knife-mark, 
may be cut out with the surrounding paraffin, and] Third.—Saw moulding exactly to the mark made 
in auch a way that it can réadily be fastened to the} on the panel, and out of one continuous piece for 
block in any desired position. After all which have | each panel, round the sides, and intersect perfectly 
dropped in a suitable position are thus cut out, the } before driving down. , 
paraffin is again melted, and after stirring the ecg Care and exactness will help to perfection and 
„| save trimming off afterwards. 

Fig. 1 represents a piece of ash panelling, 
designed to stand under a stair string. It 
embraces four mitres of different angles, one of 
which involves in itself three separate intersec- 
tions. By refering to Fig. 1, it will be seen that 
the angle A is less than the angle of 46° at B, and 
being thus acute or less, the moulding will form a 
longer intersection or mitre than B. Similarly 
the angle at D is greater than B, consequently the 
mitre is shorter; which is plainly seen in the 
sketch. PAD IZA 

To-find the mitre at A; strike out the angle 
inside the framing at A, like Fig. 2. Take any 
two points equidistant from a, Fig. 2, the apex of 
the angle. ith the compasses, strike the crossed 
lines shown and draw a line joining their crossing 
-with the apex of the angle. ‘This line will be the 
exact mitre, and if a bevel be set to it and marked 
‘ona good box, the cut can be got direct from the 
baw. i 8 
Fig. 3. shows the compound mitre at C. It is 
rendered compound by the insertion of a small 
piece necessary to oontinue up the mullion below 
the rail shown, and the mitres are found thus. 
The angle at the corner of the rail and raked piece 
being even less than at ab, will be longer; and 
| this line is gained by the method used above. B, 
being a right angle, the mitre for it is out in an 
ordinary 45° box, but o must be cut to the line, a b, 
require special comment here, we will avoid ita} shown at Fig. 4, which is the mitre for the upper 


consideration, except to recommend readers to take corner at O. These two outs will give the small 
careful heed of three important points, essential to Biss 1a ee being obtained on the small piece 

It will be noticed that the point of intersection 
of the three combined mitres is at the apex or 
junction of the two main ourves of the moulding 
represented at Fig. 6. The great length of the 


KINGSLEY. 


VARYING MITRES.* 


T the ordinary routine of work pertaining to 
each of the different wood-working crafts, 
there are certain forms of joints, outs, or im- 
portant details of construction and decoration 
which are well known and occur almost daily, and 
‘other forms of the same which are varying. As 
those which are most in use are more easily worked 
and familiar to the operator, so it must of necessity 
follow that unusual forms will call forth more 
labour of brain and manual, skill to effect their 
successful: completion. This is particularly 
applicable in the case of the mitre-joint, which 
every wood-worker isin daily contact with. It is 
being continually employed in different parts of 
joinery, in all places where a continuous grain or 


its employments to execute is the mitring of mould- 
ings, both flush and raised, in framing. Here the 


many members, necessitates great care in marking 
the mitre-box and sawing it, marking and sawing 
the moulding and insuring its perfect intersection 
before driving the pieces to their permanent place: 
in the panel. Concerning a simple square mitre 
of the angle of 45°, as it is too well known to: 


First.—To mark the mitre-box by a bevel set to 


„ By OWEN B. MAGINNIS, in the Journal of Progress 
(Philadelphia), 
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principal mitre in this corner rendering it unhandy 
for a box, it is recommended that the moulding be 
marked on the bottom side and the mitre cut square 
to the bottum to insure a close joint above. This 
method will always be found suitable for very long 
cuts. The fifth mitre, shown in Fig. 1 at D, is ob- 
tained by the same process as before, and, bein 
short, can be marked on (Fig. 5) and cut in the 
mitre box. 

Fiaally, experience has taught that the only way 
to obtain a perfect mitre is from the saw alone, as 
it is invariably the case, no matter how carefully 
She block plane is used, the joint can never be 
evenly surfaced or satisfaction gained. 


THE OXY-HYDROGEN ZIRCONIA 


LIGHT." 


URING the last twelve months I have seen 
several statements in various papers that 
Zirconia was frequently“ used instead of lime; 
but every effort on my part to find one such 
operator, who was actually using this earth, has 
proved fruitless. Equally fruitless have been my 
endeavours to procure one of M. Tessié du Motay's 
Zirconia pencils, such as were sold years ago, and 
exhibited once at the Royal Institution by Mr. 
Ladd. The successors in business of taat gentle- 
man are unable to assist me, and I cannot get such 
a thing anywhere. If any reader possesses, and 
can lend me one of these pencils for a brief trial, 
I shall feel particularly obliged to him. ` 

I have myself tested experimentally three 
different samples of Zirconia; and as my sole hope 
of ultimate success lics in the fact that each one of 
the three behaved in a different and distinct 
manner, and therefore that the removal of the 
presumed impurities might improve the results 
more than I expect, I describe them. 

1. The first was a sample considered pure by 
Messrs. Hopkin and Williams, kindly compressed 
for me, and for his own trial, by Mr. Chadwick; 
but this sample was so impure as to be useless after 
about a quarter of an hour. It coloured the flame 
intensely yellow, and the prism at once howed this 
to bedue to a considerable portion of soda. Other- 
wise, the incandescence itself was pretty white (as 
distinct from what is mentioned presently), and 
the soda might in time probably have been vola- 
tilised out of the cylinders. A far worse fault was 
the large quantity of silica in the sample, which 
quickly fused into a thick yellow glaze. in which 
large cracks immediatcly appeared. After that 
the light was far too poor for any purpose, and was 
not good at the best. 1 may say that all the samples 

were tried on the flat ends of cylinders about Zin. 
in diameter, civing a bright disc of that size. 

2. The next sample or samples were prepared 
(largely by blowpipe process) by a gentleman who 
does not wish his name mentioned ut present, but 
who has taken great interest in this matter. There 
wus not much soda in his samples, and it rapidly 
disappeared under the jet. The sample also stoud 
the jet much longer and better. But considerable 
silica (the great diſſioulty in preparation) remained, 
and through dark glasses could be ssen to seethe 
and fuse under the heat, rising into waves and 
ridges, After this the light diminished very 
greatly, and great cracks appeared in the face of 
the cylinder. There began now, moreover, to 
appear a peculiar reddish glow about the light, 
utterly different from the sodium flame. and quite 
pronounced ; and the peculiar properties of Zir- 
conia were now very conspicuous, especially as re- 
gards its extraordinary non-conducting character. 
With a powerful jet playing on this small surface, 
the incandescent portion only extended about gin. 
back from the face, and was bounded by a nearly 
sharp line. Moreover, the bright surface barely 
extended to the edge of the smull disc, and the 
brightest portion in the centre was only ,3,in. in 
diameter. A further curious phenomenon was 
tnat the cylinder rapidly began to crack all roun 
at the boundary of the bright incandescent portion, 
and this crack gradually penetrated the-cylinder 
till the slice thus separated fell away from the 
face. This seems to show a sudden and unequal 
shrinkage, which I fear will be a great difficulty 
in using Zirconia. This light, at its best, was 
considerably inferior to that from an ordinary lime 
with the same jet. 

3. The third sample was obtained by Mr. H. G. 
Madan, of Eton College, from Herr Schuchardt, of 
(airlitz, and was stated to be prepared “ especially ” 
for the oxy-hydrogen light. It is sold at the rate 
ot 188. for ten grammes, of which about half is 
needed for one small cylinder. This powder shrank 
enormously when heated, showing that the oxide 
was very largely hydrated, and that the water was 
driven off when the cylinder was ignited. Other- 
wise the sample appeared the purest of the three, 
was very dry after ignition, and the cylinder was 
much more friable or fragile after compression. 


Á. — 


* Extracted from a paper by LEWIS WIGHT in the 
British Journal of Photography, 


(The preceding samples were both as hard as 
marble after delivery from the die.) On heating 
in the jet, however, the plug seemed to bake quite 
hard. It behaved quite differently from either of 
the others, being evidently far more free from 
silica. After half an hour there was nothing on 


g | the face beyond a very slight and even glaze—no 


mass of glazed silica, as in the others, and the sur- 
face remained flat and sound. But the red glow 
was far more marked than in either of the two 


former, and I am most anxious to discover whether’ 


it is characteristic of pure Zirconia itself, or is due 
to some impurity which might be eliminated. 
Also the circular crack round the cylinder was 
formed far more rapidly than on the others, and 
the layer on the face 9 off after no more 
than half an hour. I much regret that this sepa- 
rated layer was not inserted in a loop of platinum 
wire, and heated by itself, as such a thin disc might 
possibly not crack again. 

But the light was, again, far inferior to that of a 
lime. Mr. Madan tested the plug again, after 
being orushed and re-made up, at Eton, and com- 
pared the lights photometrically in the usual way. 
With the same jet, the light from the end of the 
Zirconia cylinder was to that of an Excelsior“ 
quarry lime in the proportion of 1: 2°88. This is 
a very startling difference, and the opinion of all 
who have had to do withthese experiments, is very 
decidedly to the effect that the vaunted Zirconia 
light is what Americans call “a fraud.” 

Some qualifications may, however, be made. The 
surface made incandescent upon a lime cylinder is 
obviously much larger than that of a disc 3ths of 
an inch in diameter ; in fact, probably the propor- 
tion is not very different from that of the illumi- 
nation as given above—hence the specific brilliancy 
of surface may be about the same, or alittle more. 
It may be asked, Why, then, not use more surface 
of Zirconia? As regards any single jet, the answer 
is, that owing to the extraordinary non-conduction 
of heat before alluded to, such larger surface can- 
not be illuminated. The gentleman whose name is 
not mentioned is about to try the experi- 
ment, however, of using upon a larger disc the 
flame from two or three nozzles, and [ await the 
result with interest. This will, however, even if 
successful, lose one of the best properties of the 
Zirconia light. The small bright disc gives a 
parallel or other beam from the lantern, for optical 
work, about as “sharp” as from the electric are. 
So great is this advantage for some purposes, that 
if could only obtain cylinders that would 
“stand,” free from silica, and which did not crack 
off, I would be thankful for them even with the 
less light; with the microscope, for instance, the 
light condensed on a slide for a one-eighth immer- 
sion lens would be nearly as great, aud the defini- 
tion better. It is chiefly on this account that I ask 
for any information anyone can afford on the sub- 
ject of Zirconia, 

It may naturally be asked, How does it happen 
that our experience, as here narrated, differs so 
radically from that stated by others as regards the 
superiority" of this light? My own opinion is, 
that the American and Continental ex erimenters 
simply have not known what a good limelight is. 


TREES FROM A SANITARY 
ASPECT." 
A` 


this is the usual time of the year for plant- 

ing, pruning, and removing forest trees and 
shrubs, it is a fit time for considering the influence 
which trees exert on the sanitary surroundings of 
dwelling- places. The recent Parliamentary 
Report on Forestry shows that trees are now of 
little commercial value in this country; and we 
may conclude, therefore, that they are chiefly grown 
for picturesque effect, and for the shelter from the 
sun and winds which they afford. The relation of 
forests to rainfall has been studied by meteorolo- 
gists, but little attention has been given by medical 
climatologists to the share which trees take in 
determining local variations of climate and the 
sanitary condition of dwellings, notwithstanding 
they play as important a part as differences of soil, 
of which so much is said and written nowadays. 
This remark does not apply to large towns, where 
trees grow with difficulty and are comparatively 
few in number, and where they afford a grateful 
relief to the eye, shade from the sun, and to a very 
slight extenttemper the too dry atmosphere, but 


to suburban and country districts, where it is the. 


custom to bury houses in masses of foliage—a con- 
dition of things which is deemed the chief attrac- 
tion, and often a necessary accompaniment of 
country life. 

Trees of all kinds exercise a cooling and moisten- 
ing. influence on the atmosphere and soil in which 


they grow. The extent of these conditions depends 


on the number of trees and whether they stand 
alone, in belts, or in forests ; on their size, whether 
tall trees with branchless stems or thickets of 


By CHARLES ROBERTS, F. R. O. S., &c., in the Lancet. 


underwood ; on their species, whether deciduous or 
evergreen ; and on the season of the year. The 
cooling of the air and soil is due to the evaporation 
of water by the leaves, which is chiefly drawn from 
the subsoil—not the surface—by the roots, and to 
the exclusion of the sun’s rays from the ground, 
trees themselves being little susceptible of receiv- 
ing and radiating heat. ‘The moisture of the atmo- 
sphere and ground about trees is due to the collec- 
tion by the leaves and branches of a considerable 
portion of the rainfall, the condensation of aqueous 
vapour by the leavés, and the obstructicn offered 
by the foliage to evaporation from the ground 
beneath the trees. The experiments of M. Fautrat 
show that the leafage of leaf-bearing trees inter- 
cepts one-third, and that of pine trees the half of 
the rainfall, which is afterwards returned to the 
atmosphere by evaporation. On the other hand, 
these same leaves and branches restrain the 
evaporation of the water which reaches the ground, 
and that evaporation is nearly four times less under 
a mass of foliage in a forest, and two and one-third 
times under a mass of pines than in the open. 
Moreover, trees prevent the circulation of the air 
by lateral wind currents and produce stagnation. 
Hence, as Mr. E. J. Symons has truly observe 
“ lovely spot embowered in trees and embra 
by hills is usually characterised by a damp, misty, 
cold, and stagnant atmosphere,” a condition 0 
climate which is obviously unfavourable to good 
health and especially favourable to the develop- 
ment of consumption and rheumatism, our two 
most prevalent diseases, | 


Now, if we examine the surroundings of many 
of our suburban villas and country. houses of the 
better sort, we shall find them embowered in trees, 
and subjeot to all the insanitary olimatic conditions 
just mentioned. The custom almost everywhere 
prevails of blocking out of view other hou 
roads, &o., by belts of trees, often planted on rais 
mounds of earth, and surrounded by high close 
walls or palings, from a foolish ambition of seem- 
ing to live “quite in the country.” This is a most 
unwise proceeding from a sanitary point of view, 
and should be protested against as strongly by 
medical men as defective drainage and bad water- 
supply. Many houses stand under the very drip 
and shadow of trees, and the grounds” of others 
are inclosed by dense belts of trees and shrubs, 
which convert them into veritable reservoirs of 
damp, stagnant air, often loaded with the effluvia 
of decaying leaves and other garden refuse, a con- 
dition of atmosphere very injurious to health, and 
answerable for much of the neuralvias of a malari- 
ous kind, of which we have heard so much lately. 
A very slight belt of trees suffices to obstruct the 
lateral circulation of the air, and if the sun be also 
excluded the natural upward currents are also pre- 
vented. As far back as 1695 Lancisi recognised 
the influence of slight belts of trees in preventing 
the spread of malaria in Rome, and the cold, damp, 
stagnant air of spaces inclosed by trees is easily 
demonstrated by the wet and dry-bulb thermometer, 
or even by the ordinary sensations of the body. A 
dry garden, on gravel, of three acres in extent in 
Surrey, surrounded by trees, is generally three or 
four degrees colder than the open common bayon 
the trees; and a large pond in a pine wood twenty 
miles from London afforded skating for ninety con- 
secutive days in the winter of 1885-6, while during 
the greater part of the time the lukes in the London 
parks were free from ice. i 

The speculative builder has more sins to answer 
for than the faulty construction of houses. He 
generally begins his operations by cutting down all 
the fine old trees which occupy the ground, and 
which from their size and isolation are more 
beautiful than young ones and are little likely to 
be injurious to health, and ends them by raisin 
mounds and sticking into them dense belts 0 
quick-growing trees like poplars to hide as speedily 
as possible the desolation of bricks and mortar he 
has created. Itis this senseless outdoor work of the 
builder and his nurserymen which stands most in 
need of revision from time to time in suburban 
residences, but which rarely receives it, from á silly 
notion, amounting to tree worship, which prohibits 
the cutting down of trees, no matter how injudiol- 
ous may have been the planting of them in the firat 
instance from a sanitary or picturesque point of 
view. 

The following hints for planting and removing 
trees may be useful to those persons who have 
given little attention to the subject. A tree 
should not stand so near a house that, if it ware to 
fall, it would fall on the house; or in other words, 
the root should be as far from the house as the 
height of the tree. Belts of trees may be planted 
on the north and east aspects of houses, but on the 
east side the trees should not be so near, nor 80 
high, as to keep the morning sun from the bedroom 
windows in the shorter days of the year. On the 
south and west aspects of houses isolated ‘trees 
only should be permitted, so that there may be 
free access of the sunshine and the west winds to 
the house and grounds, High wails amd palings 
on these aspects are also objectionable, and shoul 
be.replaced by fences, or better still open palipgs, 
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especially about houses which are occupied during 
the fall of the leaf, and in the winter. Trees for 
planting near houses should be chosen in the 

Uowing order:—Conifers, birch, acacia, beech, 
oak, elm, lime, and poplar. Pine trees are the 
best of all trees for this purpose, as they collect 
the greatest amount of rainfall and permit the 
freest evaporation from the ground, while their 
branchless stems offer the least resistance to the 
lateral circulation of the air. Acacias, oaks, and 
birches are late to burst into leaf, and therefore 
allow the ground to be warmed by the sun’s rays 
in the early spring. The elm, lime, and chestnut 
are the least desirable kinds of trees to plant near 
houses, although they are the most common.’ They 
come into leaf early and cast their leaves early, so 


much shade in the hot autumn months, when it is 
most required. ‘Che lime and the elm are, how- 
ever, beautiful trees, and will doubtless on this 
account often be tolerated nearer houses than is 
desirable from a purely sanitary point of view. ` 
Trees are often useful guides to the selection of 
residences. Numerous trees with a rich foliage 
and arank undergrowth of ferns or moss indicate 
a damp, stagnant atmosphere; while abundance of 
flowers and fruit imply a sunny climate. 
Children will be healthiest where most flowers 
grow, and old people will live longest where our 
common fruits ripen best, as these conditions of 
vegetation indicate a climate which is least favour- 
able to bronchitis and rheumatism. Pines and 
their companions, the birches, indicate a dry, 
rocky, sandy, or gravel soil; beeches, a dryish 
or gravel soil; elms and limes, a rich and 
somewhat damp soil; oaks and ashes, a heavy clay 
soll; and poplars and willows, a low, damp, or 
marshy soil. Many of these trees are found grow- 
ing together, and it is only when one species pre- 
dominates in number and vigour that it is truly 
characteristic of the soil and that portion of the 
atmosphere in connection with it. 


HOW TO KEEP TOOLS, &c., IN 
CONDITION. 


1 following hints may be found useful, 
especially in amateurs’ shops where tools are 
not always in use :— | | 

Wooden parts. The wooden parts of tools, such 
as the stocks of planes and handles of chise 8, are 
often made to have a nice appearance by French 
polishing ; but this adds nothing to their durability. 
A much better plan is to let them soak in linseed 
oil for a week, and rub them with a cloth forafew 
minutes every day for a week ortwo. This pro- 
duces a beautiful surface, and at the same time 
1 solidifying and preserving action on the 
wood. : 

Iron parts.— Rust preventives.—The following 
recipes are recommended for preventing rust on 
iron and steel surfaces :— 

1. Caoutchouc oil is said to have proved efficient 
m preventing rust, and to have been adopted by the. 
German army. It only requires to be spread with 
apiece of flannel in a very thin layer over the 
metallic surface and allowed to dry up. Sucha 
coating will afford security against all atmospheric 
influences, and will not show any cracks under the 


microscope after a year's standing. To remove it 


the article has simply to be treated with caoutchouc 
oil again, and washed again after twelve to twenty- 
four hours. 7 ö 18 

2. A solution of indiarubber in benzine has been 
used for years as a coating for steel, iron, and lead, 
and has been found a simple means of keeping, 
them from oxidising. It can be easily applied with 
a brush, and is easily rubbed off, It should be 
made about the consistency of cream. 

8, All steel articles can be perfectly preserved 
irom rust by putting a lump of freshly-burnt lime 
in the drawer, or case in which they are kept. If. 
the things are to be moved, as a gun in its case, for 
instance, put the lime in a muslin bag. This is 
especially valuable for specimens of iron when 
fractured, for in a moderately dry place the lime. 

not want renewing for many years, as it is 
capable of absorbing a large amount of moisture., 
Articles in use should be placed in a box nearly 
filled with thoroughly-slaked lime. Before using 
them rub well with a woollen cloth. 


4. The following mixture: forms an excellent 


brown coating for preventing iron and steel from. po 


rust: Dissolve two parts crystallised iron chloride 
two antimony chloride, and one tannin in four of 
water, and apply with sponge or rag, and let dry. 
Then another coat of paint is applied, and again, 
another if necessary, until the colour becomes as 
dark as desired. When dry it is washed with 
Water, allowed to dry again and the surface 
polished with boiled linseed oil. The antimony, 
chloride must be as nearly neutral as possible. 

5. To keep, tools from rusting, take : one-half 
ounce camphor, dissolve in one pound melted lard ; 

ake Off the scum and mix in as much fine black- 
lead (graphite) as will give it.an iron colour. 

ean the tools and smear with this mixture. 


bright surfaces ever so thinly it preserves the 


‘After twenty-four hours rub clean with a soft 
linen cloth.. The tools will keep clean for months 
under ordinary circumstances, | : 
6. Put one quart freshly-slaked lime, one-half 
ound washing soda, one-half pound soft soap in a 
ucket and sufficient water to cover the articles; 
put in the tools as soon as possible after use an 
wipe them up next morning or let them remain 
until wanted. = = | 
7. Soft soap with half its weight in pearlash, 
one ounce of mixture in about one gallon boiling 
water, is in everday use in most engineer's shops in 
the drip-cans used for turning long articles brought 
in wrought iron and steel. The work, though con- 
stantly moist, does not rust, and bright nuts are 


) | immersed in it for days till wanted, and retain their 
that they exolude the spring sun and do not afford | polish. ` 


olish. ce 

8. Melt slowly together six or eight ounces lard 
to one ounce rosin, stirring till. cool; when it is 
semi-fluid it is ready for use. If too thick, it may 
be let down by coal-oil or benzine., Rubbed on 


polish effectually, and may be readily rubbed off.. 

9. To protect metals from oxidation, polished 
iron or steel for instance, the requisite is to exclude 
air and moisture from the actual metallic surface ; 


therefore, polished tools are usually kept in|: 


wrappiðgs of ọil-cloth and brown paper, and, thus 
protected, t 


necessity exposed in ‘being converted to use, it is 
necessary to protect them by means of some per- 
manent dressing, and boiled linseed oil, which 
proves a lasting covering as it dries on, is one of 
the best preservatives, if not the best. But, in 
order to give it body, it should be thickened by the 
addition of some pigment, and the very best, 
because the most congenial of pigments is the 
ground oxide of the same metal, or in plain words, 
rusted iron reduced to an impalpable powder, for 
the dressing of iron and steel, which thus forms 
the pigment or oxide paint. 

10. Slake a piece of quicklime with just water 


enough to cause it to crumble in a covered pot, and 


while hot add tallow to it and work into a paste, 
and use this to cover over bright work; it can be 
easily wiped off. l 

11. Olmstead’s varnish is made by melting two 
ounces of rosin in one pound of fresh sweet lard, 
melting the rosin first and- then adding the lard 
and mixing thoroughly. This is applied to the 
metal, which should be warm, if possible, and per- 
fectly cleaned ; it is afterwards rubbed off. This 
has been well proved. and tested for many years 
and is especially well suited for planishe and 
Russian iron surfaces which a slight rust is apt to. 
injure very seriously. ne ee 
| Rust Removers—(1) Cover the metal with sweet 
oil, well rubbed in, and allow to stand for 48 hours; 
smear with oil applied freely with a feather or 
piece of cotton wool after rubbing the steel. Then 
rub with unslaked lime reduced to as fine a 
powder as possible. (2) Immerse the article to be 
cleaned for a few minutes, until all the dirt and rust 
is taken off, in a strong solution of potassium 
cyanide, say, about $02. in a wineglassful of water; 
take it out and clean it with a tooth-brush with 
some paste composed of potassium cyanide, castile 
soap, whiting. and water mixed into a paste of 
about a consistency of thick cream. 


THE MONTAUD ACCUMULATOR. 


1 accumulator is of the Planté type, and is 


modified so as to obtain a more rapid forma- 
tion, a larger surface, and a symmetrical distance 
of the plates from each other. If into an alkaline. 
bath. saturated with litharge (added in excess) we 
plunge, two lead electrodes and pass in a currentof 
suitable tension and intensity, there is deposited, 


upon the anode a layer of peroxide of lead varying | 


in thickness with the intensity of the current, and 
more or less rich in oxygen according to the in- 
tensity of the bath, while the cathode is covered 
with a stratum of reduced lead. The liquid of, the 


bath supplies material for both deposits, while in: 


galvanoplastic operations the anode supplies it to 
the cathode. The principle of the formation con- 


sists in introducing in an efficacious manner 


currents of a great intensity, and thus abridging: 
its.duration. K 


hen a negative plate 
is constructed in this manner, it is.ready to be com- 


hey will preserve a spotless face for an 
unlimited time. When these metals come to be of |. 


bined with the positives to form an accumulator. 
The inventor has sometimes put into the bath at. 
the positive pole negative plates prepared as just 
described. They become very easily peroxidiscd, 
‘but they have the grave defect of requiring two 
preparations in place of one. To secure an acou- 
mulator against any leakage from plate, the solder- 
ings and the entire plates must be submerged in 
the liquid, so that nothing projects up out of the 
acidulated water except two strong rods for making 
contact. These rods are covered with an insulating 
varnish from their origin to above the point where 
they issue from the liquid. The plates are of a 
reotangular form (Fig. 1). They are sloped cut at 


one corner, and as two plates in juxtaposition are 
cut together, when they are separated the sloping 
out of the one serves for the handle of the 
other. This handle is doubled back on the plate 
which is suspended in the bath, so that the part 
which has to be soldered does not undergo any 
preparation. A hole pierced in this corner of the 
plate serves to receive a square rod of lead which 
connects the plates together and supports one of 
the poles or contacts of the accumulator. At the 
oint of soldering the doubled-down handle gives a 
Souble thickness and the margins of the plate are 
folded in such a manner as to insure their solidity. 
The sloped-out corner affords the free space 
necessary for the rod of the opposite pole, and one 
and the same plate may be indifferently connected 
either to the + or the — at the right or the left. 
The plates are made of four different sizes: No. 1, 
19 of which serve for an accumulator of 1 square 
mètre; No, 2, 21, 25, or 29 of which serve for accu- 
mulators of 2, 3, and 4 square metres ; No. 3, which 
with 21, 25, or 29 plates compose accumulators of 5, 
6, and 7 square mètres; and No. 4, which with 21, 
23, 25, 27, or 29 plates forms accumulators of 8, 9,. 
10, 11, and 12 square mètres. 1 
As the plates are entirely submerged in the 
liquid their entire surface is active, and the entire 
surface being absolutely flat, it is sufficient to pre- 
serve their respective distance at any one point in 
order to have it everywhere alike. The weight of 
the plate depends on the intended duration of the 
plate and its capacity. As for the negative plate, 
its thickness is the most important factor of its 
apan, The proportion has yet to be established 
for daily practice. The inventor uses in practioc 
positive plates of 0'002 mètre in thickness. On 
the other hand, the negative plates have a 
body of only 0'001 mètre in thickness, their 
greater ‘thickness being due only to the 


deposit oz compressed lead. The rod which 
fixes the plate to each pole (Fig. 2) is 


formed of a special alloy of lead and antimony, not 
attacked bv acid. This gives rigidity to the rod, 
and hinder: it from binding when the acoumniator - 
is taken out of its case. The copper piece which 
surmount: it is fitted at its base with an iron cramp 


which is fixed in the lead, and above which is a 
wide furrow with two grooved parts, which, being 
-immersed in the lead, hinders the copper from 
slipping round under the action of the screw. The 
rod is square, and is cast in a single piece. Against- 
one of its surfaces the ends of the connected plates 
press flatly up. A square form has been selected 
to give more surface for soldering. The soldering ` 
is autogenous } 
works). The soldering, as well as the entire plates, 
is entirely immersed in the liquid, and to prevent 
any leakage an insulating varnish, perfectly proof 
against the acid and the: current, is laid over the 
rod from-the part soldered upward. 


as in the lead: chambers at vitriol 
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the 1 seize hold of the rods, and thanks to the 
i 


is sufficient to affect the yield considerably. For 
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If it is wished to lift the accumulator from its 
chest for any verification, hooks passing between 
rigidity of the antimony lead, .they effect the re- 
moval of the apparan without bending the rods 
in the least. All the parts of the plates must be 
kept at exactly the same reciprocal distances, and 
a difference of only 0'001 mètre between two points 


an insulating material, wood, when plunged in 
dilute acid, is preferred by the inventor. He 
makes a comb of wood, the teeth of which vary 
according to the thickness of the plates to be 
lodged between them. Fig. 3 represents a comb 
having jjths of a millimetre for the negative plates 
and 7jths for the positive plates. 

This appliance, which is 0:01 mètre in thickness 
and 0:02 metre in width in the back, is made very 
cheaply by machinery, The weight of the accu- 
mulator bears entirely upon the back of the combs, 
which are all placed back downward, and the number 
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| upon an anvil. The next four points—ice., the 
| rapidity of charge, the yield, much greater than 
that of any other system in proportion to its sur- 
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of which varies according to; the. size of the 


is greater than that of any. other accumulator. . In]: 
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‘| metallic lead sufficient to give passage to the, ‘capacity, and; as in the Planté, this capacity con- 


‘stantly increases wish use. The normal rule for 


that to detach it, it must be beaten with a hammer ‘the charge is 10lampères per square mètre, and for 


the discharge double this quantity. This apparatus 
has always given me on ‘discharging 40 arhperes at 


the E. M. F. of'1:85 78 during 60 J or 65 20 
face; its small weight in comparison with its] The charge is effected in two hours up to. 
yield ; and its 55 which for an equal weight | ampères, without any appreciable loss of electricity, 


The points to be aimed at in an accumulator are 


plates. Small combs of wood, clasp. the plates at | his experiments in September, 1885, Dr. D’Arsonval longevity and energy, or, rather, rapid yield per 


their extremities, and make the entire accumulator | obtained with an accumulator o 2: square MEULER oe ihe -Planté type (and consequently those of 


«quite compact and manageable. The entire accu- | of surface— 


mulator is shut up in 4 wooden chest, which the | Useful jty .. . 40 ampere hours. 
outer teeth of the comb serve to insulate from the E 1 44, 62. ie „ See a 
lenden chest, and to prevent any loss of electricity |, Surface. .. . . . . .. . .. 2 square metres. 
-along the sides. Charge. . . . . .. . ... 10 amp. per sq. mètres 
Fig. 4 shows the arrangement of the side combs. | Discharge... . . . . . 4. 20% ;;; œ B 


4 * 

Useful weight of lead... 40 Kilos. e «gl 
Representing a total capacity of six amptre hours 
per kilo., and of a discharge of 5 ampères per kilo., 


A single glance at this figure shows that it would 
be difficult to have more surface without having’ 
‘recourse to curved, undulated, or folded plates, 
in which the distances are variable, and conse- ee Q159: e 
«quently defective... In the, Montaud accumulator, | or 4 total capacity of 31 amptre hours ‘per square 
the weight is simply proportional. to the intended | Metre, and a useful capacity of 20 ampère hours 
duration. For the notion, “So much capacity and | per square metre. Subsequently the modification 
so much yield per kilo, Montaud substitutes the of the negative plate has greatly improved these 
notion, So much capacity or yield per square | figures, Which will certainly become much more 
mètre, the weight not being taken into considera- | 4dvantageous in future. The total capacity of an 
tion.” These Montaud accumulators are classified’ | accumulator. having exactly 14 mètre of ‘surface 
as follows :—They have from-1.to 12 squarc mètres bas become 87 ampère hours, Which, if referred to 
of surface, and the number corresponding to the, an accumulator of 2 square metres of ‘surface, 
would give the following results:: 
Useful weight of lead per sq. mètre 5}, kilos. , 
‘Total capacity of useful lead per kilo. 91 amp. hr. 


1 


surface indicates its weight of useful lead, its 
manner of charging, its, capacity, and its manner 
of discharge. o r 
According to the inventor’s experiments, the Total capacity per square m etre... 50 „ 
square mètre of active surface can receive a char Useful capacity of per kilo. of useful!!!l 0k 
ging current of 10 ampères, and furnish on dis- | 1 
charging a current of the intensity of 20 amperes,’ 
For a No. 10” accumulator’ we have an active Current of charge per square mètre 10; amp. 
surface of 10 square mttres, a oharging current of Current of charge per. kilo. of usəful |: 7 
100 ampères, and on discharging. a current of lead .. . .. . . .. u . . . .. 2 „ 
200 amperes. A square mètre of lead of the Current of discharge per sq. mètre. .. 20 , 
‘thickness of 0'001 mètre weighs about 11 kilos. Current of discharge per kilo. of use 
As both surfaces ö of the ead Are utilised, Ful lead „ cussadeaneee 06 5510 
their weight is reduced to 51 kilos A NW. „0705 
10 therefore requires 55 kilos. of useful lead. It]: The next advantage of the Montaud accumulator, 
will be seen that to increase the thickness of the is the ease with which it can be taken out of its, 
sheet of lead merely augments the duration of the box and repaired without special tools and experi-, 
accumulator, without affecting its capacity or its ence. A capital defect in this respect, has, 
manner of charging and discharging. Nos. 1, 2, 3, 
and 4 may be placed in vessels of stoneware, glass, 
or ebonite, or in boxes of ,pitch-pine, painted with: 
three coats of gum-lac and lined with sheet-lead. 
Nos. ö to 12 are only sent out in, pitch-pine boxes: 
lined with lead. The box is supported on feet of 
porcelain of the shape of a mushroom. If a drop 
-of water falls upon this foot, it cannot give a com- 
-munication with the earth, sinoe, falling upon the 
broad part of the mushroom, it will glide off with- 
~out running along the foot, which serves as. the 
-stalk of the mushroom. A slip of glass is placed 
wunder each foot; the part which supports the. 
mushroom is covered with an insulating: varnish, - 
which prevents the formation of climbing salts-] of the Planté type, and is extfemely well con- 
and preserves the screws from rust. A common’|'ceived’ from a mechanical point of view. The 
layer of insulating varnish is applied under the) Wooden combs prevent the plates from coming 
head of the mushroom. mn. t ) 
As regards the advantages of the Montaud accu- | great ‘solidity. The process of formation is 
mulator we notice, first, its longevity. Dr. D'Ar-j| ingenious and rapid. To give 1 square metre 
sonval points out that the accumulators of the [a capacity of 20 ampère hours, there is re- 
Planté class have a great advantage over the Faure quien only a quarter of an hour's treatment. 
type as regards duration, and that the most striking To obtain the same result by Plante’s method 
quality of the Montaud accumulator is its’ longe- months are réquired. The entire experiments 


1 eat. ry TY) e suas’? 6 2 7 


Useful: capacity per square mitre: .. BLBO „, &œſe 


lators. In -case of acoidents, several kinds of. 
which are possible, ib is found very difficult to, 
rectify the apparatus. The Montaud accumulator 
‘is, much. less liable to, accidents, on account 
of the; firmness and compactness of : 
tion, and if any accident happens, the repairs are, 
simple and easy. Lastly, the stout framework: 
secures the apparatus, from any accident due to a, 
idisproportionate charge or discharge. The, peour, 
\liarities of the combs and rods already described, 
‘solve this problem. On September..8,, 1885, Dr. 


vity. The inventor has in his possession positive have been effected with No. 2, which has a surface 5 
red | culars of their photo-actinometer and exposing 


plates, five to six years old, completely peroxidised, | of two square mètres, This apparatus, if charge 
though there remains in the interior a thin core of | to saturation, gives 62 ampère hours as its total 


i 
o 


‘hitherto much interfered. with the; use of acoumu-|: 


its construc- |’ 


D'Arsonval, Professor at the College of France, |: 
wrote as follows:—“The-Montaud accumulator is | | 


in mutual contact, and give the apparatus | 


kilo. From both points of view accumulators 


Montaud) are far superior to those of the Faure 


type. My opinion, therefore, is that the. Montaud 


accumulator: is: very praotical, that: it. isa great 
improvement on the Planté type, and that it can 
eompete successfully with the ‘other: systems in 
use. Nevue Internationale de ; Electricite. = - 
ee tors PENNA 3 es ae SE 1 — 5 
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Cracking Glass Tubes.—Small glass tubes, 
less than jin, in diameter, give no trouble at all in 
breaking to any desired length, provided there are 
two or- three inches to be broken off. Make a deep 
scratoh—it need not go far round —on the tube. 
and then, with both thumbs, close: together, pu 
strongly and bend from the scratch. Tubes from 


zin. to lin. in diameter may be cracked by making 


a scratch as before, and heating. _circumferentially 
in a blow-pipe flame. . The; flame should be very 


small, and the tube turned rapidly to prevent irre- 
‘| gular cracking. Heat as small an, arena as possible 


on each side of the crack... If the.glasg is not very 
thick, about: half a dozen turns will be: enough to 
heat it sufficiently. As. soon as. this is, done, take 
it out and blow sharply. with, the breath just on 
the soratch, and a beautiful clean crack will spring 
partly round. The parts may. then be ull 
asunder.: This is a very successful meth with 
English glass, but that of German manufacture is 
apt: to i carefully done. Perhaps the 


easiest way for tubes that aannot be pulled asunder 


cold is to make the soratoh and then dab on a piece 


of white-hot glass. The way to do this is to fuse 


up in the blow-pipe a bead on the end of a 
fibre. The smaller and hotter it is the better 
chance of a square crack. This is the method 
to use. when, only a ragged. corner or & 
‘short end has to come off., If there is an 
‘electric current handy the largest tubes may be 


‘been made wind one turn of wire—platinum is the 
best—of such length and diameter as to get white 
hot when the current passes through it, The ends 
where the wire leaves the glass should be as close 
as possible; but must not touch so as to short- 
cooler than the other; but the current may be 
switched on and off so as: to have it red-hot with- 


large tubes, but one not generally so successful, 
u hie i side of the scratch 
wrap strips of wet blotting or filter e 
then turn the bare part in front of a sharp- 
pointed flame. If the crack starts well, it may be 
ed round by the flame. One of the most important 
Factors of success, in all, these methods is tho 
scratch, which-can best be done with a rectangular 
iece- of good steel hardened in salt water and 


is this!: About Zin. on eac 


* 


sharpened., =. 

| ‘Photographic Lenses, &o.— Messrs. Taylor, 
‘of Leicester, have issued new price-lists of thelr 
“goliscript ” and other lenses, and descriptive oir- 


flap and shade. 


lout: with. certainty. Just where the scratch has 


lsireuit, The part round..tbe glass keeps much 


out overheating the free part. Another method 
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SCIENTIFIC SOCIETIES, 


LIVERPOOL ASTRONOMICAL 


SOCIETY. 


Th seventh general meeting of the session was 

held en Tuesday, April 12th, Mr. James Gill, 
vice-president, in the chair. Ten members were 
elected and 11 candidates proposed, and Lord 
Crawford and Dr. Dunér were elected honorary 
associates of the Sooiety. A large number of com- 
munications in support of Mr. Elger's resolution, 
“That the next annual meeting be held in 
London,” were read, and upon the question being 
put to the vote, it was carried unanimously. 

In a paper on “The Proper Motion of Z Ursa 
Majoris and its Naked-eye Companion (Mizar and 
Alcor, the eques stellula of old), Mr. Herbert Sadler 


said it had long been known that these two com- 


ponents were moving together through space with 
the same velocity and in the same direction. It 
was, therefore, a matter of interest to ascertain 
whether the small star which forms a triangle 
with them partook of their common movement. 
Of this star, Smyth relates that in 1723 a German 
astronomer thought he had discovered a new 
wandering star near &, and, not remarking that it 
was a strange location for a planet, immediate] 
dubbed it Sidus Ludovictanum in honour of his 
sovereign, Louis V. of Hesse Darmstadt. This was 
probably the 8th magnitude star to the southward 
of Alcor, and its location would perhaps not have 
appeared so “ strange ” if it could have been known 
that the position of Euphrosyne on January 17, 
1867, would be R. A. VIIIh. 42m. 20s. + 61° 31°7m., 
and, consequently, not far from Alcor. From a 
presumed identity of proper motion, a physical 
connection had been suspected, and Smyth even 
assigned a period of 190,000 of our years, though 
this was probably an error. The brightness of 
Sidus Ludovicianum had been variously estimated 
from the 6th to, 83 mag., so that it might almost 
cexta inly be classed as variable. 

The Rev. S. J. Johnson remarked upon the in- 
teresting occultation of the Hyades which took 
place on March 29th. Although the moon had on 
this occasion set before reaching Aldebaran, there 
was some compensation from the fact of that wide 

air, 0! and @? . being occulted; not only 

ecause they were such a noble pair in the tele- 
scope, but also remarkable from the suspicion—or, 
according to W. Struve, more than suspicion—of a 
physical connection, notwithstanding their wide 
distance apart. 01 disappeared at 9h. 18m. 37s., and 
G at 9h. 27m. 50s., both instantaneous, and both 
easily visible in a small single-lens opera-glass. 

In the conclusion of his essay on the Tempera- 
ture of Stars, Mr. W. H. S. Monck contended that 
if their heat and size varied as they had reason to 
believe, it was clear that they must not look ex- 
clusively amongst the brightest stars for their 
nearest neighbours. Few of the bright stars were, 
for example, as near as 61 Cygni, and yet this was 
near the limit of naked-eye vision. The companion 
of Sirius, which could only be seen with a very 
idee telescope, was as near to us as its primary. 

he very faint 40? Eridani had also a sensible 
pe and there was little doubt that we might 

ereafter discover a tenth, or even twelfth magni- 
tude star with a greater parallax than a Centauri. 
Until recently, chance only could lead astronomers 
to hit upon such astar, but photographs might now 
be taken of regions which might hereafter show 
displacement, and though this would not indicate 
parallax, its evidence of large proper motion would 
form one of our best guides to the nearness of 

8. 

On the supposition that astronomical causes 
underlie and determine physical agencies, Mr. M. 
Fergus reviewed the 
account for glacial epochs. 
amount of solar heat might remain fixed, but, with 
an eccentricity of 0˙0747, and winter in aphelion, 
the earth would be eight million miles fartker 
fronr the sun, and the temperature of the British 
Isles 6° Fahr, below zero. Further, there was the 
increased length of aphelion winter, which, taken 
at its maximum, varied from 33 to 36 days longer 
than the summer. With the southern winter at 
aphelion, the south of Patagonia and the Falkland 
Isles—lat. frora 50° to 66° S.—were covered with 
snow and ice to the edge of the sea. Geology 
revealed repeated interglacial periods, though it did 
not explain them ; but astronomy and meteorology 


together afforded strong evidence that a glacial. 
climate would prevail on that hemisphere which: 
had its winter at aphelion during an epoch of 
considerably. The watch was placed in a coil of 


extreme eccentricity of the earth's orbit. 


Mr. George Higgs did not think the present low: 


eccentricity of the earth's orbit would account for 
these differences of climate in e winter, but 
attributed the relatively high temperature of 
northern latitudes to the warm-air currents and to 
the action of the Gulf stream. 

Mr, James Gill art Hy it was not safe to rely 
too much en the Gulf stream as a modifier of 


climate, since Dr. Carpenter had proved during the ! 


ifferent theories which 
The mean annual 


expedition of the Challenger that it was dissipated 
before getting halfway across the Atlantic. The 
present mild winters were rather due to the 


returning warm ocean currents from tropical 


regions, which flowed in a direction from S. W. to 
N. E. as a consequence of the earth’s rotation. 
Both the initial direction of these currents and the 
trend of the land favoured their projection on to 
the British Isles. 

In dealing with town definition, Mr. W. F. 
Denning enjoined observers residing in populous 
districts not to despair of doing really useful work. 
The vapours hanging over a large city were by no 
means so objectionable as was commonly supposed 


unless they were moving rapidly across the field o 


view. In a comparatively tranquil state of the air, 
definition was excellent, and he had frequently 
found planetary markings very sharp and steady 
through the smoke and fog of Bristol; the inter- 
posing vapours, indeed, moderated the brightness 
of the image with excellent effect. Vapour from 
neighbouring chimneys was, of course, ruinous, as 
a bright star was transformed into a seething 
cometary mass, and the planets underwent con- 
tortions of the most astonishing character. 


The work of the Meteoric Section, under.the 
direction of Mr. Denning, inoluded the simul- 
taneous observation of a meteor, which was first 
seen by Mr. Monck at Dublin when 56 miles high, 
over a point S. by W. from Holyhead. Mr. Back- 
house had noticed it directly afterwards when it 
was 49 miles high, and from thence it descended to 


an elevation of 28 miles between Carnarvon and 
The whole of the visible path was 33 


Dublin, 
miles, and its velocity slightly more than 22 miles 
per second, the radiant being near X Draconis. 
Papers were received from Mr. George. Higgs 
on The Presence of Potassium in the San,” and 
on “ Star Colours" by Mr. W. H. St. Q. Gage. The 
meeting adjourned at 9.30 p.m. : 


A Time-Checking Clock.—Mr. N. C. Firth, 
of Chester, draws our attention to an invention for 
checking the arrival and departure of workmen, 
which seems perfect in its construction, accurate 
in its operations, and should be equally appreciated 
by employers and employed. Fraud on the part of 
the employés is entirely prevented. The device 
consists of a clock which drives a slotted disc or 
drum. Below the clock and inclosed within a 
casing is a tnbe, which may be of any convenient 
length, but is ordinarily about 15in. long. Each 
person whose time has to be recorded is provided 


narrow slit below the clock, whence it falls into 
the tube where the successive checks accumulate 
in a pile in the precise order of their introduction 
into the apparatus, Workmen will sometimes help 
each other in undesirable as well as in commend- 
able fashion, and it is by no means rare for one 
man to drop in a comrade's check as well as his 
own. Now if it should be found, for aera 
that 287 is not in evidence at his work, but that 
his check has been delivered, it is only necessary 
to refer to the position of the check to detect the 
culprit. If check 287 is preceded by 186 and fol- 
lowed by 486, it is evident that the owner of one 
of these two checks is responsible for the tempo- 
rary lapse in morality, and it will not generally be 
difficult to fix the blame on the right shoulders, 
It is further necessary in such an apparatus to 
obtain an indication of the time at which each 
check was delivered. This is done by the agency 
of the slotted disc before referred to. The number 
of slots in this disc may be 12, and it may be 
driven so as to rotate once in an hour, or any other 
number of slots or period of rotation may be 
taken. We will assume the number given. Below 
the disc is a slit communicating with the check. 
tube, so that a check dropped by the disc will 
descend into the tube and take its place among 
the employés’ checks. Into each of the slots in 
the disc there is inserted a copper “ clock check,” 
these checks being numbered successively 0, 5, 10, 


15—55, indicating the number of minutes after the 


hour. As the disc rotates one of the checks falls 
at the end of every fifth minute, and thus marks 
by its position among the numbered checks the 
times at which the latter have been deposited. 


Demagnetising Watches.—A correspondent, 
sends to the Electrical Review the following account 


of avery simple method of demagnetising watches: 
* My watch was very strongly magnetised, 80. 


that I could not depend on it at all for the correct 
time, as sometimes it gained and sometimes lost 
wire completely surrounding it, this coil was cir-, 
cuited in series with a sm 
and an adjustable resistauce, and when 


out; it was then gradually all put in, and imme-, 
diately the ourrent was switched off, when no trace. 


of magnetism was found about the watch. I may 
add that although this was abont six weeks ago, 
the watch has since then kept excellent time. 


alternatin machine 
e current. 


was first switched on all the resistance was taken, Piccadilly, on Thursday, April 28. The lecture 


twill be desoriptive of the great discoveries and 
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SCIENTIFIC NEWS. 


HE death is announced of Mr. James Wyld, 
the well-known geographer, at the age of 

74 years. Mr. Wyld was educated at Woolwich 
for the Army, but subsequently devoted his 
attention to scientific and educational works, 
and became a leading member of many of the 
scientific and learned societies then in existence, 
As a Fellow of the Royal Geographical Society 
he was especially active, and of late years, as a» 
member of the Clothworkers’ Company, he 
took the lead in devoting the attention of that 
guild to the advancement of technical educa- 
tion, and it is mainly due to his exertions that 
the cities of Bristol, Leeds, and Manchester 
owe the erection of their fine technical schools. 
He was one of the governors of the City and 
Guilds Institute. His knowledge of languages, 
attained by almost continuous travel, and his 
wide and intimate acquaintance, caused him to 
be much sought after. No fewer than 17 Euro- 
pean orders were conferred upon him, and from 
the German Emperor, when King of Prussia, 
he received the gold medal for scientific merit. 


Mr. William Husband, of Hayle, died rather 
suddenly last week at the age of 68 years. He 
was President of the Mining Institute of Corn- 
well, an amateur astronomer, and a well known 
inventor of mining appliances, notably his 
patent pump-valve and his pneumatic stamps, 
which are in extensive use abroad. In 1848, 
Mr. Husband went with Capt. West to erect ` 
the 144in. cylinder-engines for draining the 
Haarlem Mere; and his last great work was 
superintending the erection of the pumping 
engines at the Severn Tunnel. 


The death is also announced of Dr. John 
Hymers, F.R.S., the author of several mathe- 
matical textbooks, 

Minor planets 263 and 265 have been named 
Dresda and Anna, respectively. : 

The conference to consider the means to be 
adopted for the construction of a photographic 
ae of the heavens, met in Paris on Saturday 

ast. i 

The Rev. S. J. Perry and Dr. Copeland will 

observe the total solar eclipse of August 19 next 


at Dr. Bredichin's residence near Moscow. 
with a numbered check, which is dropped into a 


Dr. Lewis Swift, director of the Warner 
Observatory, Rochester. New York, informs us 
that Mr. Warner has renewed his offer of 
100dols. for each and every discovery of a new 


comet made between April 1, 1887, and April 1, 


1888, subject to the usual conditions, the prin- 
cipal of which are that the comet must be 
unexpected, except as to that of 1815, and that 
immediate information must be sent to Dr. 
Swift by telegram in North America, or by 
mailin othercountries, The intelligence must 
not be communicated to others until publicly 
announced by Dr. Swift. The prizes are awarded 
four months after discovery and verification of 
the claim. | 

The lectures founded by Sir Thomas Gresham 
will be read to the public gratuitously 
Gresham College, Basinghall-street, on the 
following days, commencing at 6 p.m.—viz. : 
Rhetoric (Mr. J. E. Nixon), April 26, 27, 28, and 
29; Law (Judge Abdy), May 3, 4, 5, and 6; 
Geometry 85 Dean of Exeter), May 10, 11, 12, 
and 13; Astronomy (Rev. E. Ledger), May 16, 
17, 18, and 20; Divinity (the Dean of Chiches - 
ter), May 24, 25, 26, and 27; and Music (Dr. 
Henry Wylde), June 7, 8, 9, and 10. 


The discourse on Thomas Young, the last 
delivered by Prof. Tyndall at the Royal Insti- 
tution, has been issued in ful] in a wrapper, as 
one of the papers of the Institution. The dis- 
course was delivered on Jan. 22, 1886. 


The Council of the Iron and Steel Institute 


have arranged to hold the spring meetings of 
ithe society on the 26th, 27th, and 28th of May. 
‘Mr. Daniel Adamson will be installed in the 
‘presidency in the place of Dr. Percy, and a 


number of interesting papers bearmg upon the 


progress of the metallurgical industries will 


ibe submitted for consideration. 


Mr. Eric S. Bruce will deliver a lecture on 
a Science and the Jubilee” at Prince’s Hall, 


‘inventions during her Majesty’s reign, and will 
be illustrated by many brilliant experiments 
and dissolving views. 


172 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1.152. APRIL 22, 1887. 


Referring to the article on p. 139 as regards 
the use of liquid fuel for steam generating on 
board ships, we note that a vessel, the Charles 
Howard, left the Tyne last week for the Black 
Sea, which is fitted with Tarbutt’s apparatus 
for burning petroleum refuse instead of coal. 
The vessel has been specially arranged for 
carrying refined oil in bulk, is 249ft. long, 
30ft. beam, and 23ft. deep, and has 
not only the cargo space, but the water 
ballast tanks fitted for carrying the oil, the 
tanks being used for the petroleum refuse used 
as fuel. The objection that the use of steam 
to inject the refuse into the furnace is a waste 
of fresh water which can ill be spared, is met 
in the Tarbutt system by the use of compressed 
air. The boiler is of the ordinary marine type, 
with three flues of 3ft. Gin. diameter. These 
flues are fitted with a brick combustion cham- 
ber and superheater, as in the case of other 
vessels fitted on the Tarbutt system. The point 
of departure in the present instance consists in 
the substitution of highly heated and expanded 
compressed air for the steam ordinarily used in 
liquid-fuel fires. ‘The steam used for com- 
pressing the air is exhausted into the condenser 
the water from which is of course available 
for feeding the boiler along with that con- 
densed from the main engines. The Charles 
Howard left the Tyne Dock last Saturday for 
the Black Sea, and as she steamed down 
the river at full speed not a particle of 
smoke was visible from the funnel, the 
fires working admirably from the start. 
It is stated that the owners purpose to fit 
the remainder of their fleet with similar 
apparatus. The storage of the oil in the water 
ballast tanks has, we believe, never before been 
introduced in practice. It is an important 
feature, as it saves the shipowner the heavy 
expenditure incidental. to the fitting of tanks 
in the bunker spaces, and, combined with the 
substitution of air for steam, marks a decided 
departure in liquid-fuel practice. 


The annual Sportsman’s Exhibition is this. 
year being held at Olympia, from the 20th to 
the 30th inst.; and from the 26th to the 29th 
there will be a show of sporting dogs, which 
will no doubt prove a great attraction. 


The name of the Renown has been altered to 
Victoria in honour of the Jubilee. She is 340ft. 
long, 70ft. broad, and has a mean draught of 
26ft. 9in., displacement 10,500 tons, and horse- 
power 12,000. She was launched the other day 
on the Tyne. 


High speeds are being gradually attained in 
steam vessels by the use of enormously high 
horse-power compared with the size of the 
ships. The other day a torpedo boat for the 
Italian Government made the almost phe- 
nomenal mean speed of nearly twenty-nine 
miles an hour in the river below Gravesend; 
and the Italian cruiser Dugali, in experimental 
trips at sea, made a mean of twenty-two anda 
half miles an hour. The latter is probably the 
fastest cruiser afloat, and the high speed has 
been obtained by the use of triple expansion 
engines and high-pressure steam. It will be 
noticed that both vessels are for the Italian 
Government. 


An American medical journal makes the 
startling announcement that in a number of 
tonics and , bitters sold as non-alcoholic or as 
soothing inducements to temperance, the quan- 
tity of alcohol is from 6:1 to 47°5 per cent. 
From half to a full wine-glass three times per 
day, or even more frequently, is the common 
daily dose recommended. | 


Prof. Oscar Lenz, who has crossed Africa 
practically on foot, attributes his oxcellent 
health to having attended to hygienic rules. 
He never ate raw fruit, or drank unboiled 
water. He lived mostly on rice, chicken, and 
tea. Wine and spirits he never touched. He 
was also careful to avoid bathing in the rivers 
and pools of clear, cool water, so tempting. to 


travellers, but which so often give deadly.| Alto 
chills, He dressed in flannels, and exposed | 


himself as little as possible to night air. In 
this way he passed unscathed through regions 
infected with marsh fevers, ague, and 'small- 
pox. . | | 

The Commissioner of the department of 
Agriculture in the United States has issued a 
circular about the so-called Australian rabbit, 
in which he points out that this animal—the 
common rabbit of Europe—has been very mis- 


Danger to the human race is reduced by the 
fact that a temperature of 150° Fahr. destroys 
the bacilli, but a much higher temperature is 
needed to kill the spores. As an instance of 
the brilliance with which many animal integu- 
ments are displayed by the use of polarised 
light, the secretary exhibited a carbolic-acid 
mount of the human flea, and also a slide of a 
rare marine crustacean from the Channel 
Islands. At the meeting held on March 23, 
Mr. Howard showed specimens of Noctiluca 
miliaris, the interesting little organisms to 
which is mainly due the well-known “ phos- 
phorescence” of the ocean. The gathering 
(which wasa very plentiful one) also contained 
numerous specimens of the rare Leptodiseus 
medusoides (Hertwig), an organism allied to 
Noctiluca, but distinguished from the latter 
principally by the entire absence of any trans- 
versely-striated tentacle, and by the very re- 
gular reticulate appearance of the contained 
protoplasm. A slide of arborescent silver crystal 
was handed in by Dr. E. S. Clark. A slide of 
native gold orystals from quartz, also mounted 
by him, wasof unusual beauty. Reference was 
made to the newly-discovered deposit of fossil 
diatoms at Oamarn, New Zealand, which is 
attracting much attention at present in Mioro- 
scopical Societies by. reason of ite great rich- 
ness and the large number of forms entirely 
new to science found therein, A slide of this 
beautiful deposit was examined with great 
interest, l i 


chievous in Australia, and expresses his belief 
that its introduction into America would be an 
unnecessary and hazardous experiment. Mr. 
Colman is of opinion that Congress should pass 
a law conferring upon the Commissioner of 
Agriculture the power to prevent the landing 
of any animal, bird, or other pest that might, 
in his opinion, be injurious to agriculture ; 
and he cites the case of the English sparrow 
as an example of the harm that may be done by 
species taken without due consideration from 
the Old World to the New. 


The owners of the patents for the Edison- 
Gilliland-Smith and the Phelps induction 
systems for telegraphing to and from moving 
railway trains have combined their interests, 
and will be known as the Consolidated Railway 
Telegraph Company. 


With reference to the question of using 
electricity for lighthouse illumination, Lieut. 
John Millis, U.S.N., says, in his report to the 
United States Department, “ It is evident that, 
with the present known means of generating 
electricity, it can never compete with oil as an 
illuminant in the matter of expense, if the 
comparison be made with the present annual 
cost of maintaining a first-order light, without 
regard to the greatly superior intensity of the 
electric light, and that, as stated in the report 
of the committee of the Trinity House, electric 
illumination, as at present developed, is only to 
be recommended for the more important coast 
lights, in which cases it is by far the best 
available agent for producing such a light as 
the situation demands. 


On the Boston and Albany line there is an 
express train lighted by electricity and heated 
by steam taken from the dome of the loco- 
motive. The managers are so satisfied with the 
result of their experiment that they intend to 
fit all the rolling stock as fast as possible, 


USEFUL AND SCIENTIFIC NOTES. 
— 


Locomotive Boiler Explosions in the 
United States.— Locomotive boilers explode 
pretty frequently in the United States, even on 
railroads that are esteemed as first class. Even 
new engines frequently blow up, showing that 
either the design or the material, or the workman- 
ship, or all three, must be bad. There is little 
excuse for an old boiler blowing up, as hydraulic 
testing and proper examination will reveal ite 
dangerous condition; but there is absolutely no 
excuse for the explosion of a new boiler. Yet 
cases such as that quoted below are of frequent 
occurrence :—“ A large new passenger engine, the 
William H. Sayre, on the Lehigh Valley Road, 
jumped the track near Hazelton on the afternoon 
of Feb. 26, and was overturned, and immediately 
afterwards the boiler exploded, completely de- 
molishing the engine. The engineer and fireman oË 
the locomotive were badly injured, and the life of 
the latter is despaired of. The engine had been 
completed at the Hazelton shops here only three 
days before.” A new Wootten engine built by the 
Baldwin Locomotive Works blew up while run- 
ning an express train on the Baltimore and Ohio 
on Sept. 26th, 1886. A few days afterwards a new 
boiler blew up on another road paying a good diyi- 
dend and carrying a large number of passengers. 
Even the incomplete newspaper returns show fully 
thirty locomotive boiler explosions per annum, 
which are therefore about ten times as numerous. 
in the United States as here, taking the relative 
number of locomotives into account; and stil 
Americans maintain they are the best railway engl- 
neers in the world. With marine engines which 
break down, bridges that tumble into fragments, 
and locomotive boilers that burst on all sides, it 


We mentioned some time since that a few 
trains on a Glasgow local line had been fitted 
up with an automatic system of electric light- 
ing, by Mr. T. P. Carswell, -C.E., of the North 
British Railway Company's engineering staff. 
It has, we understand, now been arranged to 
have the whole of the carriages illuminated in 
this manner throughout the entire length of 
the tunnels, from the College to the Finnieston 
stations, at an initial cost of something like 
£5,000. At first, 100 volt 16c.p. lamps were 
used, only one being in action in each com- 
partment at a time; the more recently-fitted 
trains have two 25 volt 10c.p. lamps in the 
first-class compartments, both being used, The 
third classes remain as before. 


M. Tommasi is supposed to be the originator 
of the idea of heating railway coaches by elec- 
tricity ; but it appears that Mr. W. Leigh 
Barton, of Richmond, Virginia, so long ago as 
1869 obtained a patent in the United States for 
an improvement in electric heating, attached 
to which is a drawing showing how the device 
might be applied “ for the warming of railway 
cars.” A model of Mr. Barton’s electric heater 
was taken to Paris in 1870 or 1871; but as the 
inventor says, no electric heater was practicable 
at that time, because the dynamo had not been | a i N 
brought to its present degree of perfection.] seems diffioult to prove the statement. — The 
Mr. Barton exhibited his electric heater at the] Vngineer. i 
Philadelphia Electrical Exhibition in 1884, A Qodfish with a Pocket-Knife.— In a 
‘and he says that, having obtained a patent for | Bulletin of the U.S. Fish Commission recently 
an important improvement in his electric issued, Mr. J. W. Collins describes the finding ofa 
heater, he has good grounds for hoping that |: knife of curious workmanship in the thick flesh’ 
the near future will witness the utilisation of | a large cod. The “find” was made at Gloucester, 
electric heat for warming railway carriages, |'Muss., on September 15, 1886, by Capt. Q. 


i ; hell, when discharging a fare of codfish frém 
It is said that Dr. H. D, Cogswell, a million- his tekoni He had lifted several fish froma tub, 
„aire, is about to establish in San Francisco and, running his hand over the thicker portion 
a magnificent technical or trade school, at a|of one of them to call the attention of 
cost of 200,000 dollars, which he will endow|the by-standers to its fatness, he felt sonie- 
with real estate worth a million dollars. The thing hard beneath his fingers. Further ex 
school is expected to open next January. amination produced a knife. The handle of 
Senator Stanford also proposes to establish 


the knife is of brass, curved and tapering 
technical schools at his new university at Paolo ‘posteriorly, with a longitudinal incision on the con- 


cave side, to receive the edge of the blade. The 
form is remarkable, and suggests “the handiwork 
of some savage tribe, or the scrimshaw work of a 
sailor.“ The blade, which is of a lanceolate shape, 
has been corroded a good deal, and the extreme 
point is very thin. The total length of handle and 
blade together is 64in. As to where the fish got 
tho knife, says Mr. Collins,“ we can only conjeo- 
ture, unless some ethnologist can point out its 
origin. In any case, the finding of sübh a Yemurk- 
able implement in such a strange placo must be & 
matter of interest to the ethnologist and naturalist 
alike,” 


At the meeting of the San Francisco Micro- 
scopical Society on March 9, the subject for 
discussion was Bacillus Tuberculosis in 
Fowls.“ Dr. Stallard said he had found the 
liver and spleen, the mesenteric glands, the 
‘lungs, and other parts of a chicken in- 
kested with true tubercle bacilli, He ex- 
pressed the belief that about five per 
cent. of all the fowls offered for sale 
‘in San Francisco were similarly... affected, 


-of the effect of 


APRIL 22, 1887. 
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LETTERS TO. THE EDITOR: 


[We do not hold: ourselves ‘responsible: o ithe opinions of! 
. our correspondents. The editor respectfully requests that at 


communications ud, de drawn up as briefly as possible.) 
the ENGLISH MEOHANIO, 982, Strand, . O. . 
All Cheques and Post- omtes Orderé to de made payable to: 
J. PASSMORE HDWARDS. . 1 ae er 
% In order to facilitats rarefen cs, eee when 
speaking of any letter previously interted, will o lige “by 


Ali communications should be addressed, to the EDITOR of 


mentioning the number of the Letter, as well asthe page on 


which it appear. T a ee Ba 
“I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects: For such a person may have 
some particular knowledge and experience of the nature 
of such a person or suph a fountain, thatas to other things 
knows no mora than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertak 
to write the whole body of physicks, a vice from whence - 
great inconyeniences dérive their original.“ —Montaigne's. 
says. 5 . T 
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THE CELESTIAL “IJ HAR} 
—A “CATASTROPHE” HAPPILY 
AVERTED—TH& ECLIPSE OF THE. 
SUN OF AUGUST 19th—METEORIOC 
ACTION ON THE MOON—BINOCULAR 
TBLESCOPES—PARABOLIC REFLEC- 
TORS—NITRATE OF SILVER STAINS 
—THE “JOURNAL” OF THE ROYAL 
MICROSCOPICAL SOCIETY—OBSERV- 
ING DOUBLE STARS BY DAYLIGHT 


THE SUPERNATURAL DARKNESS. 


ON THE FIRST GOOD FRIDAY. 


[27115.]—THERE is no Vulcan but Vulcan, and 
Backhouse is his prophet ; and according to custom 
astronomers were this year bidden to watch the diso 
of the sun for: Lescarbault’s supposititious planet 
on and about the 18th ult., with a view of detecting 
this celestial “Mrs. Harris, which was to be 
either in its ascending or descending node at that 
date (I really do not remember which, but it is 
absolutely immaterial). Under the exceptionally 
favourable conditions for such a search which the 
spotless face of the sun has recently presented, of 
course, not a trace of the planet was seen by any 
Single observer. Is not the Vulcan farce pretty 
nearly played out by this time ? 

The absolutely unwarrantable assumptions in 
detter 27052, p. 125, that gravels have been de- 
posited by floods only, and that their existence in 
different parts of the world—in solitary patches— 
indicates contemporaneity of deposition, scarcely 
need had written so far, Sir, when 1 read the 
concluding sentence of your Answers to Corre- 
Spondents on p. 138, and my respect and esteem 
for you are too great and sincere to permit me to 
add another word beyond the assurance that out of 
deference to you I will not answer any statements 
about the “catastrophe of fifty centuries ago.” 

In reply to query 62170, p. 136, the central line 
of eclipse crosses Europe through Vitebsk (where 
totality will last for 2m. 23s.), a little to the north 
of Moscow ; through Jaroslav on the Volga (where 
the duration of totality is 2m. 388.), to the north of 
Vialka (where totality lasts 2m. 50s.), all in Euro- 
pean Russia; and so across the Ural Mountains, 
to the north-east of Perm (duration of totality 
2m. 59s.), into Russia in Asia, Here it continues to 
the north of Tobolsk, considerably to the north of 
Tomsk ; across the southern half of Lake Baikal; 
over the Khirghan Mountains in Mongolia, and 
so over Mantchooria and the sea of Japanto Japan 
itself, whence it travels out into the Pacific some- 
what to the north of Yedo. If “J. L. O.“ wishes 


to observe the eclipse himself, he might get to 


Riga or Memel pretty easily, and either stay there 
or goon to Vitebsk up the Duna; or he might 
proceed to Moscow by the usual route. A good 
view of the eclipse may, moreover, be obtained 
from numerous places in Russia which are easier 
of access still, 


Ido not quite understand what “ Tau” means |. 


(in qu rat 137) by “ any known observation 
the surface of the moon,” because certainly no 
change in the configuration of the lunar surface. 
has been observed since the invention of the tele- 
scope which can legitimately be referred to this 
cause. Proctor, in his work on “The Moon”. 
{second edition), pp. 260-264, does suggest. that.the 
small craterlets visible on our satellite may have 
been prodpoed by the plash of meteorio rain; but I 
quite fail to see how those extraordinary forma- 
tions the clefts can in any way be explained upon 
this hypothesis. 5.  , DOR gag ost 

„Tourist (query 62192, p. 137) may buy bino- 
cular telescopes. giving powers of 16, 18, or 20. 
The two latter instruments are, of conrse, superior 
in power to a lłin. telescope magnifying only 16 
times ; in fact, the binocular magnifying 15 times 
is much superior to it in light and for effective 
vision as both eyes are used. Mind, I am speaking 
of binocular telescopes. The highest, power on.a 
“marine glass” is 10, and that on a large pro- 
portion of them does not exceed 5 or 6. 


„MRS. HARRIS” 


e impact of meteorio bodies on 


the embedment of live frogs in soli 
: dropping from, the clouds of living reptiles (unin- 
.jured by a fall of a half-mile ox more), the ejection. 


of wite 


„ 4.“ (query 62193, p: 137) wil} find, a, full 


escription of the manner in which parabolie 
35 are made on pp: 9 to 12 of the work on 
x Optical Instruments, yor late J. F. Heather, 
which forms No. 169 off Weale s series.. 
In the days when I used to photograph, I may 
tell“ Tondiniensis” (query 62197, p. 137) that I 


used always to get nitrate of silver stains off my 


fingers by the use of cyanide of potassium, without 
the slightest difficulty. This dangerous material 


a soratch or cut exists on the hands. 5 
I spoke in letter 26868, Vol. XLIV. p. 560, of 
855 failure of my attempt to learn, at the rooms of 
he Royal Microscopical Society itself, the reason 
why the index to the volume of the Journal for 
188d had not appeared at the date of my visit. This 
‘was in February, and here we are more than half 
through April with no sign of the index yet! 
Verily, if there be any foundation for the quasi- 
78 vouchsafed to me at King's College, 
r. Crisp must have been oppressed with an amount 
of business almost appalling to contemplate. 
In connection with the concluding paragraph of 
letter 27086, p. 150, I may say that the reason of 


the ease with which certain double stars are 


1 though, on no account whatever be employed 


divided in daylight is not far to seek; having its. 
origin in the fact that the diffraction rings sur- 


rounding a bright star disc in a dark sky are 
practically obliterated by the illuminated atmo- 
sphere. I have no particular difficulty in dividing 


ò Cygni, for example, in bright twilight, but have 


invariably failed to do so at night. 

In reply to the question addressed to me by 
Mr. Gardner in letter 27112 (page 156), I can 
only say that I have been, so far, wholly in 
ignorance of the existence of the Egyptian 


astronomer" referred to in the sermon from 


which he quotes. Perhaps the preacher was 
referring to what Phlegon the Lydian says (as 
rendered in Jerome's Latin version of the 
“Chronicles of Eusebius): “In the fourth year 
of the two hundred and second Olympiad there 
was a great and extraordinary eclipse of the sun, 
distinguished among all that had happened before. 


At the sixth hour the day was turned into dark 


hight, so that the stars in the heaven were seen, 
and there was an earthquake in Bithynia, which 
overthrew many houses in the city of Nice.” If, 
however, this is the authority of the Darlington 
clergyman, one or two very simple considerations 
will show that it can have had no reference to the 
darkness alleged to have overspread the land at the 
Crucifixion. Imprimis, no solar eclipse can by any’ 

ossibility have lasted from the sixth to the ninth 

our; and in the next: place, at the time of the 
Passover the moon was full, so that no such 
eclipse can have happened at all; while, finally, 
the date assigned to the phenomenon disposes 
of the question. I, of course, note that the 
preacher stated ihat the darkness was “not 
due to any eclipse’; but this may only 
have arisen from some mental confusion, or an 
inability to appreciate the meaning of what 
‘Phlegon really said. The whole quoted passage, 
however, only serves as a fresh illustration of the 
woful trash which, in the shape of pseudo-science, 
is inflicted on long-suffering congregations from 
the pulpit. The alumnus of the school board who 


(intending in his essay to enunciate the fact that | 


there were monkeys in the Zoological Gardens) 
unwittingly wrote that “there are donkeys in the 
theological gardens,” only gave unconscious utter- 
anoe to a bald matter of fact. It is most remark- 


able that neither the elder Pliny nor Seneca, in | 


‘whose lifetime the Crucifixion osctrred, says one 
syllable about the supernatural darkness which 
‘attended it; albeit the minute descriptions of the 
‘former of every abnormal phenomenon are familiar 
to everybody, and he does: mention the preter- 
natural gloom which followed Cæsar's death. 


A Fellow of the Royal Astronomical Society. 


|CAN STARS BE SEEN IN THE DAY- 


TIME FROM THE BOTTOM OF A 
WELL? á 
[27116.]-—THE “E. M.,“ in the several letters 
ion this subject which have lately appeared in its 
columns, will have wrought great good if thereby 
zit has convinced its legion of readers that this be- 
lief, though well-nigh universal, has no foundation 
(in fact. That the fallacy is widespread argues 
nothing in its favour, as, were this true, we should 
‘he justified in giving credence to a thousand other 
absurd things, such as, e.g, the germination of 
‘wheat, beans, &c., from the mummy a of Egypt, 
granite, 


ishadow of Saturn in t 
occasions lately seen the “tooth” or notch on the 
(perhaps) slightly. convex following edge of the 
shadow, where it crosses Cassini's division, and it 
iwas seen here by Mr. Sadler on 10th inst. 


‘reliable feature, an 


‚of ring A more luminous than other. 
the |. 54in, Grubb, light zone sometimes in centre, but 
more usually. nearest Cassini's division.” Mr. G. 
Davis, 5g in.“ bright zone. in centre.“ Mr. Gem- 


other vagaries too numerous and humiliating to be 
stated here. 

Durin the progress of the construction of the 
Hoosac ‘Tunnel in this country, in order to hasten 
its’ completion by simultaneously working four 
faces instead of two, & shaft was sunk in the moun- 
tain to the depth of nearly half a mile. On ascer- 
taining this, I bethought me that this was the 
opportunity to test the matter so decisively as to 
settle beyond controversy the question whether 
stars can or cannot be thus seen. I therefore 
wrote to the engineer in charge of the enterprise, 
asking him if, when the sky was cloudless, he 
could from the bottem of the shaft see stars in the 
daytime. His answer was, as I expected, an 
emphatic No. It is owing to the luminosity of 
the air that stars cannot be seen by day, and this 
l is not diminished by descending into 
B Well. | 

Soon after my public announcement of having 
found, during the total eclipse of 1878, two sus- 
picious objects near the sun which were supposed 
to be inter-Mercurial planets, I received several 
letters asking ‘‘ Inasmuch as stars may be seen 
from the bottom of a well in the daytime, how long 
ought a tube to be which, attached to the object- 
end of a telescope, would allow the objects to be 
seen without an eclipse?” My reply was: “If it 
were possible to construct a tube of some opaque 
material thirty or forty miles in length, air-tight, 
its upper end covered by a glass cap—assuming 
that the cap would not interfere with definition— 
and the tube exhausted of air, the objects could 
probably be seen,” if on or near the meridian. 

I have often been lowered into a well forty feet 
deep, but the stars have never revealed themselves 
to my eyes in return for the labour of my experi- 
ment, 

It is very surprising that such an absurdity 
should have found its way into a work written by 
Sir John Herschel, though perhaps not more so 
than that he should have endorsed the assertion 
that “the moon scatters away the clouds.“ 

l Lewis Swift. 
Warner Observatory, Rochester, N. L., April 4. 
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a LEONIS—8 AT URN. 


[27117.]—LAST NIGHT, in company with Mr. 
Herbert Sadler, I was observing a Leonis when we 
detected a closer companion than the well-known 


8th mag. It was exceedingly faint (certainly not 
over 14 mag.), and is nearly on a line between the 
great star and 

the latter. 
star out of the field of 320 power. I also suspected 
a very small star a short 


the 8th mag., about 50” or 60” from 
It was only seen by shutting the bright 


istance S. of the faint 


one; but Mr. Sadler was not so sure. It is curious 


if this star should not have been noticed before ; 
but the presence of Regulus in the field would, I 
think, prevent its being seen even in very large 
‘telescopes. 


I may jast, perhaps, mention, in reference to the 
he ring, that I have on several 


Herbert Ingall. 
Champion Hill, S.E., April 13. 


SATURN'S OUTER RING AND SHADOW, 


AND BEQUEST. 


[27 118.]—In compliance with Mr. Kempthorne’s 
request, E. M.,“ p. 149 (letter 27084), I inclose a 


‘few observations of the bright zone in ring A. In 
1884, MM. Henry detected a bright zone in ring A 
‘contiguous to Cassini's division, which they con- 
isidered gave rise to appearance of Kincke's. division 
by contrast. In December, 1885, Mr. Denning, 
10 in., describes narrow bright zone near middle of 
the ring. A correspondentin “E.M.” doubted Mr. 
i Denning having seen this. Mr. 


Denning, in his 
23th, 1886, asserts it a very 


reply, E. M.,“ Ma i 
X 1 certain to be seen again. Mr. 


‘Green, 18in., Monthly Notices R.A.S., May, 1885, 
says: Lightest portion is certainly on side next 
‘Cassini's division, but does not come close to it; 
and on exterior is faint line of light, causing an 
‘appearance of shade, but no indication of Enoke’s 
division could be detected.” Mr. S. W. 
! Hemer r “saw White zone last 


Williams, 


Mr. Perkins, 8}in., L.A.S, Journal, 


ecember. 


i March, 1885, saw central zone ring A brighter than 


outer or inner edges. Rev. J. Bone, Sin., inner edge 
Mr. Offord, 


from the human stomach of snakes, lizards, froga, mill, 3æin, “ variation in light on outer ring. 


Co., alive; the localisation of water in,the ground 

For the, digging of wells, by the use of a forked-stick 
hazel—the “divining-rod”; the ex- 
| tinguishment of fire’ by sunshine ; the burning of 


air by passing over a very hot stove ; the close con- 
neotion of weather changes, as well as the germi- 
nation of seeds and future growth of plants there- 
from, with the changing phases of the moon, and 


— 


Mr. Ellis 


noticed by 
Saturn,“ says, , l . 
ring A, shading off rapidly, leaving bright inner 


„in., inner edge most luminous.” Mr. 
Tarrant, 10 kin, “bright zone -nearer Cassini's 
division, but variable in position and brightness.” 
A great bri htness of inner edge of ring was 
olidge, Dawes, Lassell (“Celestial 
Objects,” p. 177), Bond, in his Observations of 
an. 30th; 1857: “Dusky scam in 
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| _edge to ring A.” Again, on Feb. 12tb, 1857: or 


thought ring A was beh See on inside of this dusky 
seam.” March 4th: “Ring A—deorease of light 
from both edges to interior.” is 
said to be on a photo. of the Bros. Henry.. I did 
not wish to accuse Mr. Kempthorne of incon- 
sistency, I only desired to obtain from him the 
epoch when he saw the notch, and when it became 
“invisible in his mirror, because: time is an im- 


portant factor in these observations: to -ascertain | I know, these objects have never been recorded. 


if the peculiar form of shadow ‘is an optical illu- 
sion only seen by a few observers at uncertain 
times, or whether it is an actual and permanent 


feature of the Saturnian system. Bond, in his |3 
“Observations of Saturn,“ 1847-56, lays great 


stress on the form of Saturn's: shadow (gives 39, 
plates of the same). Most of these forms “the. 
notch and“ concavity outwards,” and the d 

notch ” and “the roof,” have been seen, but some I 


do not think have been recorded by any observers | it reaches Ball's division where it ends, as shown’ 
| i! by Dr. Terby. Like him, on several occasions I 


during the late apparitions. The double notch is 
hard to explain, Bond says when wo notches are, 
seen near opposition, one is usually much fainter 
than the other—like a: mirage. Trouvelot gives ja 
very peculiar form of shadow:when Saturn's rings 


were less open than at present. Proctor attributed 
this narrowing of the shadow opposite outes, part ie 


of ring B to irradiation. Tam sure we shoul 


be greatly obliged: to Dr.: Royston: Piggott, if he l 
would kindly inform us if irradiation or other, 


optical illusion, and how caused, could account for 

aturn's peouliar shadow, The shadow varies. 
slightly week by week, as close observers. can, 
testify. I notioe Dr. Terby describes the division 
of Struve between ringa, B and O, Proctor and 
Dawes give this in middle of ring G. Bond; with 
15in. Merz, with which he discovered Hyperion, 
asserts positively. no pape ‘or, division exists be- 
tween rings B and C, as this was often most 
carefully looked for by him under the finest de- 
finition, and that they are quite contiguüous. 

April 18. FH. Watson. 

6 l 
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1 Leto. Pe sh, Seu page oa aote ot a as 
‘THE DARK. BING OF SATURN. 
127119. INCLOSE. a drawing of the planet 
made on 12th March, Sh. 80m. to 9h. 30m., with a 
power of 384 on my Shin. Calver reflector, showing 
the anomalous 5 of the p. ansa of the dark 
ring, the inner edge of which, both on this and on 
other nights, has of late either exhibited an irre- 
gular outline, or What Dr. Terby termis “ ges masses 
sombres” on its surface. 
ee" Thos. Gwyn Elger. 


SELENOGRAPHICAL = MERCATOR — 
CLEFT NEAR HIPPALUS—AGATHAR- 
CIDES—ASTRONOMIOC AL—SATURN. .§|.: 


[27120,J—I THANK “Mr, Sadler for answering 


my query about Mercator (letter 27009). Evi! 


. 
à , 


dently the orater was one of the two shown bz 


The wonder 


they appeared plain and easy objects. 


is that Schmidt missed them when, ou May 18 


1858, he observed Mercator with the 14ft. Berlin 
refractor, and found two small oraters in the same. 


This would almost lead one to believe that they 


did not exist then. The small orater Neison 
shows on the N. of the above, and just outside 
Mercator, is a hillock. o 


Observing the fine system of clefts near Hip- 


as on April 3, 1887, the whole of those shown by 
chmidt were seen without difficulty. As this 
region has often been critically surveyed, I was 
not a little surprised to discover another cleft not 
recorded heretofore. It is situated at the N, 


27121. JT ER comet which has just left us, 


one of the ty 5 y last view of it, and I believe the! last to anybody; 
. Neison. I observed both on March’ 5, 1887, and’ é 
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extremity of the cleft which ‘crosses Hippalus, and 
lies at right angles with it, extending about the 
same distance on each side. It was not more diff- 


The white zone is|,cult than the two orossing each other, which 


Schmidt shows W. of A., Hippalus. 


Daring the same observation I found 11 craters 


on the floor of . and 8 hillocks on 


the two large mountains which partially block up 
the entrance of this formation on the N. So faras 


I have five observations, recently made, of 


B. 599, the mean of which gives 119° for the actual | 


position by estimation of its comes. B. 803 gives 
10°; * ee ET h i 


stars; but, as they are simple estimations, T do 
not feel justified in occupying space in the 64 H. M. 


} 


ouble.|' I think there is no mistake ‘about the notch'| 


shown by the shadow of Saturn on ring just before 


have noticed dark. spots ron, the, dark, ring; but 
always treated them as illusions.” A few evenings 
after I thought I could just perceive now and then 
the faintest traces of the rim of the ball on the N. 
side of the ring. Is it an illusion? Paty.” ge dual ad 

5 l i i | p f 7 yas i O. M. Gaudibert. t 
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"` [THE GREAT SOUTHERN COMET.” |. 
after a brief and most tantalising’ visit, notwith- 
standing the disappointment to which it has sub- 


jected Australian observers, is, I think, an object | 


of very special interest.’ It seems to have. baffled 


of special condensation. It appears to have been, 
as L have previously" described it, all tail and no 
head.“ In this respect, so far as I am aware, it is 
unique, and is so far specially interesting. Phe 


that will at all compare with it in this. respect; are 
list, Tuttle's comet of 1790, which is described as: 
“a confused nebulosity, without indications of a 
nucleus”; and, 2nd, the comet of 1880. These 
instances are, however, not really parallel with the. 
‘present, as Tuttle's Was preésumably an object. 
within moderate limits, whose’ position, was 


‘what uncertain indications of a head, from which 
approximate positions were obtained. What adds 
greatly to the interest which ‘attaches to thellate 
‘visitor, is a still further résemblance: in certain 
‘particulars to that of 1880. Phe'general appear- 
ancé was Very similar. In apparent length’ they 
‘correspond ‘very ‘closely; also as‘to position in: the, 
‘sky, direction of tail; and' time of year. Whellast 
‘domet' appears to have been first seen, on the 19th. 
ult:' My last view of it was on the 29th-ult, » Phe. 
‘ddmet of 1880 was first seen on 2nd February. ‘My: 
Was as a very small, dim, nebulous speck ‘inthe 
telescope on 17th February; 1880. „ vo 
Thave referred ‘to ‘their comparative position in 
‘the sky, and this is a point of special interest. As 
‘ai matter of fact; they ‘did: nott dtoupy the same 
positions, but such positions approximately, as it 
‘appears to me, sither would"have‘ocoupied on cor- 
responding dates. If I'could: exhibit: to your 
readers such a chart as I. have drawn up, what I 
jam trying to éxplain would be seen at a glance. In 
this chart of that part of the sky, Thave laid down, 
from my own notes of both comets, all their several 
positions as approximately obtained. From this it 
would appear that, if the late comet could have 
been wate ed longer, it would, from its apparent 


I have several other, observations of double 


all observers, even with the most powerful means 
at command, to discover any sign of a nucleus or 


only instances that I am aware of, or can discover, 


‘measurable, whilst that of 1880 furnished some- 
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the position-of the former comet at the correspon 


Ta 


course; have passed over successively very nearly 
be 


ing dates. In considering this question it must b 


borne in mind that the projection of the curve of 
‘a comet's orbit upon the background. of the sky 
will depend upon the position of tlie earth at the 


three-foutths.of!a circle round the sun in less than 
a day, while, as! matter; it should take more than 
‘five months to do it at that distance from the sun. 
‘The question stands, if this last comet was a mere 
‘tail: without a head, by what law is its motion 
governed? s 1 
i? Ita strikes me, however, as being quite within 
the bounds of. possibility, if not probability, that 
the objeot under discussion. may be of a different 
nature from that of a comet, or comet's tail, 
ſtkink it quite conceivable that it may consist of & 
‘metéorio stream. In that case, however, I thi 
the stream would have been coincident with the 
actual path or orbit. I cannot say positively that 
it was not s0; but so far as I could judge from my 
rough observations, I think the streak was oon 
siderably more‘inclined from the alipa (nearly & 
right angle) than the direction of the motion, or 
than the pie of the other Konoa ee to. 
As, however, it was impossible to, obtain a 
ositions of the object, donaiderable latitude must 
e allowed for the position of the orbit in space. 
2. B. Biggi. 


Launceston, Tasmania, Feb, 14. a 
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TABLE I. 
F F 5 N . 
Name. Mag. R. A. Deo. r | .¢ | a 
IHrs. Min.. „ „ eee a 
_ pCapricorni......) 5:2 [XXI. 45°4/— 14. 4126-3] 87˙0 
Pegasi . 4'0 XXII. 0:3/+ 24 380 287 86:5 
0 Fegasi. . . .. 38 9 ＋ 6 29 26˙5 815 | 
88 Pegasi. (1) 6'0 16°7|+- 20 7 81:9} 93:0 | = 2900. Common proper motion and binary. 
34 Pegasi, 3} 5°7 192+ 3 39 26-1} 81°0| 8 290. Common proper motion. 
Ll 44276. (8 8°65 31:8, + 13 22 31-0)116-1 | 2 2928. Common proper motion, Binary? 
44975... 83 §3°1;— 15 2) 26-9] 94°7 
II 45199... .. CÒ 59°3/+ 19 8ſ31˙9 8434 . 
© y Aquarii. 0 45 XIII. 8:3/-- 9 6835-1 89°0| 212. App. II. Common proper motion. 
94 Aquarii. (5) 5˙2 115 — 14 5 28-4)109-5 | & 2998. Common proper motion. 
Bradley 8107. (6) 65 15°6)+ 19 46) 31-2) 86°5 | = 3007. Common proper motion. 
` TABLE II. 
Name, Mag. R.A. Dec. | r $ | 
Hrs. Min 8 8 
., 6 Pegasi............, 53 XXII. 451 ＋. 9 4441-4 845 l f 
LI 46455. 8 TO XXIII. 6 1— 9 41542 92:8) L 2993. Common proper motion. 
P. xxiii. 43. (8) 80 |` 11˙5½ 7 4 37 55˙80101·˙5 6 80.. Common proper motion. Binary. 
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March, 1878, and Mr. Stone has a very interesting 
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STAR-DRIFT IN PEGASUS AND 
AQUARIUS. 


(27122.)—DURING the last few years seyeral 
astronomers have paid attention to that community 


of proper motion among groups of widely-separated | 


stars to which Mr. Prootor has given the very 
appropriate name of star-drift. For example, 
Professor Safford has investigated the proper 
motions common to certain groups of Circumpolar 


note on “The Hvidence of a Past Connection 
between four Widely-Separated Southern Stars” 
in the number of the same publication for 


November, 1879. M. Flammarion has also given, 
in Vol. LXXXV. of the Comptes Rendus, a few 
| 5°68" 3 1 


instances. of what he has termed “Nouveaux 
Systèmes Stellaires”; though, as Dr. Hind has 
remarked, several of his cases can by no means be 
called new ones, as their common proper motions 
have long been remarked; while Í must confess 
that nearly all M. Flammarion's remaining in- 
stances seem to me to have but little actual 
foundation -ia fact. One of the most striking 
examples, in the heavens of this curious. pheno- 
menon is that of : Ursæ Majoris and 10 Ursæ 
Majoris (n Lyncis of some maps), two bright stars 
more than 6° apart. The secular proper motions 
are, according to Midler (Cf. ENGLISH MECHANIO, 
April 8th, 1887, letter 27048, p. 124)— 
| r 


1 Ursæ Majoris 525" 20895 
10 Urs Majoris 52˙6“ 238°5° 
while Auwers’s: proper motions yield nearly the 
same results—viz., 50-0” in 240'5° for Iota, and 51:3" 
in 240° for 10 Urs. Iota Urse is, moreover, a 
double star, having a minute comes at about 9%” 
distance, which shares in the proper motion of its 
brilliant neighbour, and is at the same time in 
slow orbital movement round it. l 


While investigating the proper motions of some. 


stars in Pegasus and Aquarius, I came lately on 
some rather remarkable oases of this star-drift, 


which may not be without interest to some of the. 


readers of the HNGLISH MECHANIC. So far as I 
am aware, they have not been noticed before, In 
the two little tables above I give the designations 
of the stars in question, their magnitudes, approxi- 
mate places for 1855, secular proper motions 
(expressed in Midler’s form, as in letter 27048), 
Lo. It would appear that, while the whole of the 
17 stars in Table I. seem almost to form one 
1 system, traces of subordinate ones can be 
eteoted—i.e., u Capricorni, 6 Pegasi, 84 Pegasi 
(double), and fa 44975 seem to be combined in vne 
sub-system (if I may so express myself); 1 Pegasi, 
88 Pegasi (double), {i 45199 Pegasi, Bradley 8107 
Pegasi (double), and y Aquarii (double) in a 
cond; and LI 44276 Aquarii (double), and 94. 
Àquarii (double) in a third. I have more than a 
suspicion that some small stars besides those men- 
tioned in Table I. share in the common proper 
motion of the group; but I have not had time yet 
to determine their proper motions with the requi- 
site exactness. The proper motions used in deter- 
mining rand ꝙ are Auwers's, except in the cases 
of Li 44276, 44975, 45199, 45455, and P. xxiii. 48, 
where Argelander’s were employed, these stars not. 
ving been observed by Bradley. The stars in 
Table II. seem to form another group, though the 
ommunity of direction is not quite so striking. 
Flammarion\ Comptes Rendus, LXXXV. p. 902); 
gives the p Aquarii and LI 45455 ( 2998) 


a one of his\“ Nouveaux Systemes Stellaires,” | 


reckoning the Annual proper motiod of * Aquarii 
at T 0-088 8., 0°00" and that of 2 2998 ve 0˙0388., 
+ 0087", the latr being Struve's values; but 

ers gives the\ annual proper motion of 


R.A.S. for 


that of 2 2998 as + 0:0366s., -- 0:027". The direc- 
tion is thus nearly the same in both cases, but the 
rate of motion differs considerably. 


(1) A distant 7°9 mag. is not connected. The 
comes is 9'2 mag., and the angle and distance have 
probably decreased a little. 

(2) Comes 120 mag. (Struve's scale). 
228.3: 2°61" : 1875°8 ; B 220°3° : 2°64" ; 18806. 

(8) X 327°7° : 4°69 : 1830°8; Cincinnati Observa- 
tory, 315°8° : 4'27” : 1879°8. Both stars equal. 

(4) E 8122; 49-6": 1886-7; B 8126°: 49°7": 
18809. Comes 8:5 mag. Unchanged. 


5) Unchanged; comes 7'2 mag. 2 845:2 : 13-37" : 
1830°9 . . 


(6) Probably unchanged ; comes 9'5 mag. = 792°: 
829 ·8. 


gD Unchanged. E 177-9: 25°68” : 1880-9. Comes 
T Mi ' g i 


1881˙6. Magnitudes 8:0, 8°8. 


April 18th, H. Sadler. 


IS MIND MATERIAL? 


[27128.]—" F. R. A. S. (letter 27045).reminds me. 
of an opponent of Darwin's theory of evolution: 


he really could not believe that a horse could have 
been evolved from a butterfly! If F. R. A. S. 
had only once glanced through Buchner's Force 
and Matter,” he would have found on page 184 as 
follows: “We are not able, after the maturest 
consideration, to find any analogy between the 
secretion of bile and urine and the process by which 
thought is produced in the brain. Urine and bile 


are visible, tangible, and ponderable substances; 


they are, moreover, excretions of used-up materials, 


but thought, spirit, soul are not material, not a 


substance, but the effect of the conjoined action of 
many materials endowed with forces or qualities,” 


ete. F. R. A. S. complains of my stating a 


“merest truism.” The truth is ever simple: the 
most complex mathematical verities are founded on 
such “mere truisms’’ as 2 + 2 = 4. The simile 
of the pianoforte and the player, as to soul and 


body, appears to me worse than the comparison 


between soul and a “secretion” of a bodily 
organ. Soul and body are “interwoven,” closely 
depending on one another, not known to us as. 
separately existing entities, The piano and the 


player are distinct and separate known entities, 


‘Lhe player does not become more perfect because 
his instrument is improved, neither does he “ play 


worse because his instrument is inferior, Put 


a Beethoven before a common instrument and a 


duffer before the most modern and excellent one, 
what will be the result? The excellence of tone 


does not compensate for bad performance, but 


excellence of play will compensate amply for want. 
of melodious sound. But the most recent re- 
searches of physicians prove almost to demonstra-. 
tion the most remarkable correspondence between 


“mind” and the development of brain matter in, 


formation, size, weight, and quality. To put it 
. shortly, a Newton with an injured brain should, 
show, according to this simile, better i 
ance than a fool with a sound brain. |] 


Wever; 


I beg to assure F. R. A. S. that I 


am painfully 
aware how difficult is this subject and how little I 
know of it; but no progress has ever been made by, 
insisting on the oorreotness of preconceiyed ideas, 
however venerable. and ancient they may be. TO f. e 


withhold them from the only tests of truth we 


possess — viz., } 
strengthen my belief in them. 


e F. A. (letter 27059) calls heat a vibration. I. i ng th 
e of motion. Is there any difference | is as follows. A disc of iron, 3in, diam. and 4in. 


call it a m 
in this? Neither can I see a difference between 


Hall 


ag. ; - 
8) De 300°4° : 1°07”: 18758; B 312°2°: 091”: 


quiring 
-proverbial game is not worth the candle-power in 
respect to domegtio lighting py pag power. 


force and energy, except in name, No doubt there 
are an infinite variety of forces in nature, of which 
“mind” is one. Nothing is. ever lost, but the 
chauge of phenomena is constant, F. W. H. 


ON PRIMARY BATTERIES. 

[27124.]-—“ NUN. DOR.” should find all the in- 
formation he requires in my letters on this matter (so 
far as regards my battery, for, of course, “ Kalon's 
has no connection with this), if they have not been 
too technical for him. If they have, if he cares 
to write to me, he can obtain any particulars he 
may require. 

Those who are not electricians, amongst whom I 
hope Nun. Dor.” will not be offended if I class 
him, will, I. am sure, accept my apology for not 
expressing myself sufficiently clearly. The fact 
of the matter is, that electrical nomenclature is so 
familiar to me that I have difficulty in avoiding 
its use, and also in explaining myself without 


employing technital: language. For the benefit of 


such amateurs, I hope to write a few elementary 
pepe descriptive of the reactions of primary 

atteries, since I, being a professional electrical 
engineer, have naturally been able to devote more 


-time to this absorbingly interesting study than 


those who, however clever as amateurs, cannot, 


3 -| owing to other business, learn all that is necessary 
: Aquarii as + 0°0237s., — 0'005", and Argelander . 


to master this subject. N 

The Upward Battery referred to is doubtless 
very good. I have not tested it, and fear that those 
Who have had as much experience with chlorine 
gas as I have would think twice, and more than 
twice, before introducing such a subtle and irritant 
poison into their premises, even were it less costly. 

have no doubt, however, that this battery when 
perfected will be as efficient as any. 

I should like to hear from one who has tried it 
what the local action in this cell amounts to which 
has been pointed out by Mr. Pearce in the Electrical 
Review for April 15th, page 364. 

It is, of course, possible to recover the zinc ina 
commercial form from nearly any of its solutions 
but this requires to be done in quantity to pay. 1 
think one recent discovery of importance recently 
made is that zinc sulphide has a high commercial 
value as a white paint of great body; and if 
primary batteries would only become more gener- 
ally used it would pay a company to start a chemical 
works to recover the zinc as sulphide from the 
spent solutions of different batteries. Until this is 
done, primary battery lighting will remain aluxury. 
I do not see that the account I have given is at 
open to the oriticism that I “ could explain a lot if 
I liked,” since I have explained all that is necessary 
to understand the battery, and have also stated it 
to be the best I have met. I have not merely 
stated what can or cannot be done, but what bas 
been done. However, with some people mere 
theories have more weight than practice. I do 
not know of any circular giving the same amount 
of information as to the behaviour of primary 
batteries, and I further beg to point out that I 
have not advocated their use, but merely endea- 
voured to obtain fair play. Electrician. 


ox, 27125.|—I HAVE read, with great pleasure, 


„ Hleotrioian's letter (27018) on the above sub- 


ject, and, am convinced that if his battery will 
perform what he claims for it, it is the best in 
the market, 


Although a battery manufacturer, I never recom- 


mend their use when an output of more than 80 
watts is required (this is my limit), as above this 
number either the quantity of cells, or their large 


size, renders manipulation. difficult fo.an ordinary 
individual. 


I am strongly of opinion that accumulators in 
an. amateur's hand, in conjunction with primary 


batteries, only cause trouble and disappointment, 
at the same time costing as much, if not more, than 
the source of power. 


As regards the question of dynamo and batteries 


I always argue on the basis of coal v. zinc, which 
seems to me to he one of the simplest ways of 


putting the matter. 


Now, 301b. of coal, burnt in a steam-engine 
driving a dynamo, will do as much work as 270bb. 
of zinc ‘consumed ii 

coal only-costs 1-270th of whatthezine costs. And 
allowing that the 11 sidue of battery sells for 50 per 
cent., there is still 

1 of the dynamo. Of course, as the instal- 


1 in a battery. But the 30 Ib. of 


an overwhelming balance in 


ation increases, this balance. will also increase, 


„and the converse is equally true. But taking one 
consideration with another, I, think “ Electrician” . 


will agree with me that for an installation re- 
an output of more than 80 watts, the 


B. Edwards. 


5 


reason and experience, cannot, oy angg FOR WIMSHURST’S MAOHINE. 


[27126.]—My method of piercing these machines 


thick, with a hole in the centre, of the size re- 


- — —— — ee bn 
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quired, in the plates, is cemented to the centre of 
a circular glass plate by softened glass pitch (ordi- 
nary pitch with a little turpentine added whilst 
warm), es ras and the iron disc being previously 
warmed. When quite cold, the plate, with the disc 
attached, is immersed in water to prevent vibra- 
tion, while the centre is broken through, first by 
driving the tang end of a file through in several 
places, and afterwards by nibbling the glass away 
with a small hammer until the hole is of the right 
size. This hole can then be smoothed by a file or 
a piece of grindstone. The iron disc is now to be 
detached by a gentle heat to soften the pitch, and 
the glass cleaned with a little turpentine on a piece 
of rag. I can do five plates in one hour by this 
process, and recommend amateurs to try it. 
O. A. Lowe. 
Crankhall-lane, Wednesbury. 


A SIMPLE HYGROMETER. 


27127.)—IN answer to Antares (letter 
27043), may state that in the hygrometer 
described the veneer was fixed to the strip at right 
angles to the grain of the piece of pine, or, accord- 
ing:to his sketch on the plane, yoz. With refer- 
ence to the advisability of glueing the veneer on 
the plane yox in preference to zoz, I could not 
say from experience which would be best, and 
should advise him to try both ways. 

If we look upon the strip of pine-wood as a 
framework of minute capillary tubes, I should 
imagine that closing up one of the extremities of 
these tubes by means of the glue and veneer would 
give better results than by allowing the moisture 

ree access to both ends. In the case of capillary 
tubes sealed up at one end, the moisture is pre- 
vented from creeping up very far, owing to the 
oushion of air within the cell. 

Now, in the case of our pine lath, this would be 
a distinct advantage, as should the pores become 
thoroughly charged with moisture, the time re- 
quired to expel it would be great, and would prove 
a detriment to its sensibility and usefulness. 

Owing to a printer's error, the sentence, A 
good well-built hygrometer, &c.,” should have 
read, “ A good wet-bulb hygrometer of the ordi- 
nary type.” 

Hygrometry is a subject which I have given but 
very little attention to, and I must therefore thank 
„Antares for his information with reference to 
the articles on this subject to be found in Rees’ 
Cyclopedia. I hope that some day I may have the 
pleasure of perusing them. 

In taking accurate measurements of the hygro- 
metrical state of the atmosphere, I should prefer 
to use either a wet-and-dry bulb arrangement of 
thermometers, or else Regnault's modification of 
Daniel’s dew-point hygrometer. J. T. N. 


MEDICAL ELEOTRITICITX. 


(27128.]—I CANNOT have made my meaning 
clear with regard to the use of wrong currents. I 
intended to express that the voltaio current, cither 
continuous or interrupted, and the induced current, 
are often employed indifferently and harmfully. 

It is because I wish for a more exact knowledge 
that I have asked for a discussion to elicit the 
opinions of others who are more experienced than 
myself. My own estimate is very rough; I am 
ony approximately sure that the induced current 
and the interrupted voltaic are exciting, and subse- 
quently exhausting, to sensory and motor nerves, 
and, therefore, applicable where we wish to evoke 
contractions of muscles or overcome anæsthesia; 
but, as I said, the amount of contraction or of pain 
produced do not seem to be reliable indications of 
the curative action. And also, I believe that the 
continuous voltaic current is sedative, and applic- 
able in cases of spasmodic and neuralgio diseases. 
Such a vague indication is very insufficient. The 
induced current may, as Ohm suggests, act like 
rubbing or other mechanical nerve vibration ; 
general faradisation certainly refreshes a weary 
patient, and influences nutrition much as does 
“ massage.” 

‘I quite agree with Ohm that we must have 
an idea of the action of a current passing through 
the body.” This isthe idea we have not obtained, 
for beyond our knowledge of the action of a current 
apon nerve irritability, we are almost ignorant. 
I believe, however, that electricity acts upon and 
modifies the nutrition of the tissues by its effect 
upon the blood and lymph vessels, due either to 
actual stimulation of the contractile vessels them- 
selves, or to a secondary effect through the vaso- 
motor nerves, or through a reflex action upon both 
vessels and sympathetic nerves—this through its 
action upon sensory nerves. I believe that elec- 
trolytic action is at work in the tissues during the 
action of a current. The sores produced under one 
pole are to me evidences of a transference of 
chemical substances through the tissues and their 
vessels. But do these effects account for its 
curative action, or if they exist, have we formulated’ 
a ae details arising from their existence? 

e shall await the experiment, as to the in- 


creased current on reversal, which “Ohm ” intends 
to make with interest. 

The forty years’ experience of “Eos” has, 
indeed, brought him more encouragement than I 
could hope for; perhaps he will give us some exact 
accounts of individual cases, with details of 
currents used—I mean the direction in which the 
have been applied, and the parts of the body whic 
in each case have presumably beea acted upon ? 

I have never used a battery of minute cells with 
opposite poles united, and the elements of each cell 
short-circuited by the moist skin; for such a short- 
circuited battery I suppose a “chain band to be, 
because I can see no other effect likely to be pro- 
duced by them but a local counter-irritation of the 
skin by the many superficial currents, and I can 
hardly think that counter-irritation alone would 
work “ magical effects ” as stated by “ Eos.” 

The same correspondent speaks of the “normal 
functions being vitalised by the permeating 
stimulus”; this does not, I suppose, refer to the 
action of a chain worn and short-circuited outside 
the body. Such a stimulus would be entirely 
superficial, not “ permeating” 

Gerard Smith, Clapton. 


PORTABLE HAND DYNAMO. 


[27129.]—THIS dynamo has been designed by 
me to meet a want for a small hand dynamo 
capable of doing a variety of work. It is shunt- 
wound, and is specially adapted for medical 
purposes and for exploding fuses. It is superior to 
magneto exploders, as there are no permanent 
magnets, which often require remagnetising. It will 
also give a current of considerable strength. The 
Siemens shuttle armature has a special commu- 
tator. One or both of the slits are of variable 
width, being wide in one part and narrow in the 


other. If the brushes are on that part of the 
commutator having wide slits, the machine gives 
strong shocks by means of the extra currents from 
the field magnet coils, It is then adapted for 
medical purposes. If the brushes touch the narrow 
slits, the machine can be used for exploding fuses, 
ringing bells, or any other purpose where a weak 
current is required. When strong currents are 
required, as for incandescent lamps, the position of 
the brushes is immaterial. A machine weighing 
5}lb. will give twelve watts, and packs in a 7in. 
cubical case. A very curious effect has been 
noticed in working the above machine. As a rule, 
shunt dynamos excite best on open circuit; but 
with this machine, when the brushes are on the 
wide slits, the magnets do not excite unless the 
external resistance is below a certain value. The 
probable explanation is that, unless the extra 
ourrents from the field-magnet coils attain a certain 
value, the tendency to fluctuation in the strength 
of the field-magnets is so great that the magnets 
do not excite, When the extra currents are strong 
the fluctuations are greatly reduced, and the 
magnets excite. I shall be pleased to show the 
machine at work to readers. 


97, Crawford-street, W. G. Bowron. 


AQUEOUS VAPOUR. 


[27130,]—I AM sorry my last letter was not 
sufficiently clear to explain to Kensingtonian” the 
impossibility of producing hydrogen by the action 
of heated metallic iron on water vapour in the 
presence of a large excess of free oxygen. Perhaps 
the following considerations will be of service to 
him: Assuming, for the sake of argument, that 
what he suggests as possible—namely, the reduc- 
tion of a molecule of HO by the iron—should take 
place ; at the moment of being liberated, the atom 


of hydrogen is in what is termed the nascent state, 


and in such state has a great affinity for and power 
of combining with oxygen. From the nature of 
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the case, each molecule of H,O is surrounded by 


at least 100 molecules of free oxygen, so that the 
atom of hydrogen would have no chance whatever 
of escaping in the free state. A familiar illustra- 
tion may help to explain the difference between 
the two cases of hot iron acting on pure H: O gu 
and on H,O mixed with a large amount of air, 
The former may be compared to firing a steam 
boiler so as to blow off steam through asaf 

valve weighted to 501b., and the latter one to firing 
a boiler with one safety-valve at 501b. and om 
hundred at, say, 101b. pressure. In the former, the 
only chance the iron has of getting oxygen is at the 
expense of the H,O, just as the steam has n 
meahs of escaping except by raising the 50lb, valve; 
in the latter, the free oxygen satisfies the require- 


ments of the iron at a low tension, just as the steam . 


will escape through the 10lb. valves without re- 
motest possibility of its raising the one weighted 
to 501b. F. O. S. 


VARNISHING INCANDESCENT LAMPS, 


(27131.]—IvT is somewhat astonishing that elec- 
tricians should go to an immense amount of tronble 
and expense in order to colour the balbs of incar- 
descent lamps for decorative lighting when lamp 
of any desired tint and colour can be obtained at 
about 3s. per dozen extra. Furthermore, ay 
chemical process, however good, is bad for ths 
purpose, and detrimental to the life of the lamp 
and at its best the varnishing process can only 
produce a dirty and unsightly lamp, which greatly 
obscures the light, and which was apparent to il 
practical men who witnessed those installed in the 
grounds of the late Exhibition at South Ka- 
sington. It would be interesting to know how 
many times the lamps used at the Hxhibition were 
redipped, and how many men were kept continually 
employed to carry out this process, to say nothing 
of the amount of strong language used by the 
victims who were.compelled to bend over the 
vessels containing the nauseous-smelling compound 


used for the purpose, which could have easily been 


avoided by the payment of a small sum to our fim 


| for permission to use coloured and fancy glass for 


the bulbs of their lamps, the entire patents of 
which we are proprietors. 
Shippey Brothers. 


—— 


ARE PRESSURES DYNAMIC EFFECTS! 


27132.J— Tou correspondent's letter (27060), 
which argues that pressures are dynamic effect, 
has certainly caused a recurrence in ourm 
an inquiry which several months ago obstinately 

rovoked our curiosity. Whatever the drift may 

e of your correspondent’s remarks, or however the 
word “dynamic” is understood by him, we take 
offence at the expression which says that the pressure 
of either wind or steam is a dynamic effect. Not 
until the tree snaps in twain, or the boiler bursts, 
do we see how the pressure on either can haves 
dynamical result, Let the wind blow as fiercely 
as possible against a tree, as long as the stre 
or adhesiveness of its fibrous structure exceeds the 
opposing force, so long will the motion of the wind 
be destroyed, or strictly reconverted into heat; bat 
where is the dynamic effect? Not until motion 
produces motion can that occur to our mind. The 
pressure within a steam boiler may be intense 
without being accompanied by the movement ofs 
single particle of matter. Is that pressure a dyar 
mical effect? In a sealed iron box filled with at 
and held before the fire, there is an operating foro 
developed as pressure, and which will display 
itself upon liberation by an exact equivalent 
motion in matter; but for the dynamical evidence 
in such a plight it might as well be non-existent 
A table on which rests a 50-pounder is inflaenoe 
by pressure, but not until the energy which ave it 
that superincumbent position is resolved into 
motion, by the yielding of the table legs, can 8 
dynamical motion be entertained. But with living 
matter supporting such a weight, as a boy ors 
man, there is a distinotive difference, Here i 
erect posture and elevation of the material is no 
maintained by the force of cohesion, but is abe 
lutely at the mercy of nervous matter aoting 
through a muscular system. Here, in overcommg 
the tendency of the weight to expend its energ), 
the person in preserving the position of his 
is doing internal work, as denoted by an mo 
pulsation. In this case pressure necessitates ¢ 
continual expenditure of force to counteract It; 


but not so with a boiler, or a tree, or a table. 
W. K. Fulleylove. 


4 


; 
LATHE MATTERS. 
[27133.]—A VRIEND in America has done me 
the great service of sending me fultsize dra fa 
of the Ballon universal engine lathe,” to whi t 
have already called attention: it has the Berns h. 
vertical slide I have so often advocated. n. 
Americans scem to appreciate the immense rel 
venience of this arrangement: but I suppose 1° 
English mechanics will perorve it for sev 
to come. ` 


my 
S APRIL 22, 1887. 


. Referring to Dr. Edmunds's proposal to use the 
,reastance thread for the mandrel nose, if the 
„mner surface of the thread were vertical, -the 
, Oentring of the chuck would be determined entirely 
by the plain surfaces, {he sorew having nothing 
; fo do with it, but only holding the parts together. 
- This would do away with the necessity for that 
„ertreme accuracy of the screw-thread which he 
= Intended to obtain by rotary grinders. 
> i think it will interest Dr. E. and others to.see 
- te full-size section I send of the nose and collar 
- (Fig. 1) of the Ain. centre Ballon lathe. The long 
4 r will give double friction, but increase the 
durability ; the lathe, however, is not intended for 
1885 Thread 16 to the inch —terribly fine. 
Chveks (one shown, Fig. 2) have a blunt cone and 
| gamer fitting, which looks very satisfactory, 
| D. h I don't know why it should be better than 
. 8 plan. Inside the mandrel there is a hole 
pt zin. in diameter, which ends in a short cone: 
about 60°; this is the cone which oloses the 
tchucks for wire when they are drawn in by 
ae tube from the back. I believe these split 
ay give a mor accurate centring than any: 


other devi N 
3 and 4 to show the kind of 


gestions, First we have, for the interchangeable 
‘tucks, the simple internal cone in a nose project- 
ind only zin. from the headstock, the truth depend- 
gon but one plain-conical-surface, easy to true, 
even if hard, with a small wheel. Chucks very 
eat to fit by plain turning, hole for cottar can be 
tked wit _Soriber upon the male cones when 
m position in the mandrel and then drilled, 

2 {lot-drilling preferably. Chucks and lathe 
ig e will be obliged by the cottar to take up the 
“ame angular position, Arbors for carrying mill- 
7 otters will be firmly held, and will drive: 
er way without danger of unscrewing. The 


cottar plan 


DA m aS j 
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blocked the thoroughfare hole, and because the 
internal cone did not seem suitable to carry large 


chucks such as the face-plate. This difficulty it is | | 


now proposed to avoid by screwing the outside of 
the mandrel-nose and memg the bosses of the 
face-plate and wire holding chucks (which do not 
require to interchange) as at Fig. 4. 

I was much pleased to see Mr. Wenham’s capital 
screwing apparatus, which appears to me very 
perfect for the fine brass screws for which it is in- 


tended. It must have been of great service to its 


owners. 


The inclosed photograp? represents a nice little: 
l act vertically and hori- 


cutting-frame which wi 
zontally, and which can also be inclined to a con- 


siderable degree. It has a fin. square stem, slot 
ign, and it was made by | 


for cutters ; by zy neck 
Mr. Webb, who advertised it in the Sixpenny Sale 
Column, ; F. A. M. 


[27184.)—I THOUGHT Mr. Newall's suggestions 
very good, having always had a weakness for the 
cone fitting. Why not resolve Dr. Edmunds s face 
and cylinder fitting into a shoulder cone? I hope 
Mr. Newall will 
proposed mandrel. I find this form was proposed 
iby “ O. J. L.” at the beginning of the discussion 
(see page 300, Vol. XXXIX., Fig. 4). On page 377 
of that volume are given the proportions of the 
buttress screw. 


Now, do forward, please, Mr.“ N. D. F, P.,“ the 


details of the traversing mandrel of which you 
write. | | | 


` was quite surprised to find Mr. Carre acousing: 
of scoffing and picking holes in him; all those 


10 whom I have spoken thought that was his forte. 


No ons that I remember found fault with his plan 
wished I 
ould understand it, and afterwards noticed that he! 


f grinding twist drills. I remember I 
said his drawing was defective, and that he expected 


k the engraver to improve upon it! I think many’ 
ya formerly given up because it | of our correspondents give us credit for too much 


give us a full-size drawing of his 
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quickness of perception, and many good ideas 
pass unappreciated for want of a clearer explana- 
tion or a more careful drawing. 

As regards screwing apparatus, there isa“ first,” 
“ next,” “then,” to be done in all screwing devices 
that I know of; but Mr. Wenham’s is, for manu- 
facturing purposes, most admirably contrived, and, 


once set, will produce a quantity of fine screws 
with a minimum of trouble. Niblett’s is of more 
general application, and, therefore, better suited 
for general work. The German traversing mandrel, 
and the one contrived by myself in imitation of it, 
requires only one movement of a handle to throw 
it in or out. F. A. M. 


[27135,J—I THANK “F. A. M.” much for the 
small appliance he uses for brass boring rods and 
cylinders : it is on the same principie as a chuok I 
use. for holding metal in boring endwise; but I 
have to point out two existing defects, easily re- 
moved. Ist. All drills are liable to have their 
points fractured when run through at speed, by 
impinging on the opposite metal. 2nd. I shall 
chamber out the neck of this centre, into which a 
drill can safely enter, and I shall construct it of 
soft brass to match a female centre with conical 
hole, of same metal I made two years ago, so scored 
and notched by drill points that I have just bored 
it anew. | | 
I find the 14in. bell chuck screwed on the nose 
of back centre spindle very useful, as it holds 
cylindrical pieces of any material truly and 
tightly in the case of revolving tools. I have 
lately added another appliance to said spindle, a 
heavy wrought-iron female centre, screwing there- 
on, with hole tapering gradually from Zin. to fin. : 
this I am about to case-harden. Us¢—My D, or 
engineer's bits of lin. to zin, A gauge hive 
quare ends to their shanks of 2 or din. long, the 
1 which are sufficiently small to enter the. 
ow cone; when set to cut revolving work, a 
7 o lean on 


5 
p 
o 
arrier having been previously attached 

the T. rest, thus you have only to advance J 

spindle end till the drill shank is fixed. I 

uch prefer this arrangement to giving back feed 
by the poini centre—in doing heavy boring— 
hough ‘I am quite aware that boring and grinding, 

m their constant chips and dust, are undesirable 
operations in & turning’ lathe. For flat bars and 

eet metal my side centring arrangement is 
equired, Eos. 


VENHAM’S SOREWING APPARATUS. 


| | [27186:]—To the remarks of “ O. J. L.“ I offer 


ome reply. Of my screw-chasing arrangement he 
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Let PO r, POM = 0, P O'X = a = inclina. 
tion of the swash-ring to the axis. Corresponding 
points are distinguished by dashes. 

O'N = OP cos, a = P N cos. a = r sin. O cos. a 

Now, O'N is to be proportional to 0; therefore 
r sin. 0 cos, a = , where kis a constant. This 
is the polar equation to the curve A P B. Writing 


the equation in the form 2 0 = r sin. 6, we 
may deduce a practical method for laying out the 


says,“ What a lot to do a little,” Transpose the |“ O. J. L.'s” were noticed i 
remark, and it will be appropriate. The first, | pleased at that either. e 
next, and then,“ as referring to apparent tedious} “O. J. L.,“ to judge by his concluding paragraph 
adjustments, or rather merely setting the arms in | seems to think anything on which he puts his im- 
place, may all be , performed in less than one primatur should immediately be accepted without 
minute; the most time may be being taken up by criticism. He does not object to praise, though 
0 a die and attaching the one required. | and, therefore, resembles theatrical people who 
is might be obviated by having the guide | turn out those who hiss, but don't interfere with 
threads sunk round the rim of a circular plate, | those who applaud. - 
always in place, but I doubt whether this would Quite lately I saw a brass finisher's lathe fitted 
be worth while, as the attachment would not be as | with a similar appliance to that described by Mr. 
firm as the separate dies, In optical tube work up | Wenham last week ; but instead of hubs.on the 
5 lin. in diameter, there are only three, or, at | mandrel, it had a square-threaded screw about 12in. 
e utmost, four sizes of screw-threads used, so long mounted behind the mandrel, and fitted with 
that for a small lathe the ferrule containing these | a wheel plate and change wheels. - The other parts 
selected threads is never required to be removed. I were practically the same as Mr. Wenham’s, except 
ae a pret give 90 5 Dumber 5 1 1 the nut, which was simply a piece of iron dropping 
n the country, and have to | into one thread. i 
ide ae 1 my frapa ate unpacked threads. Bee ape een oe ee 1 eas 
and my workroom finished. The arrangement I saw was evidently mad 
¢ 77 4 Š 8 
a “ swash-plate” of Mr, Niblett would be no along with the lathe, and was very sabatantial’ 
substitute for these standard fixed threads, as it is | but Í think almost any amateur could fit up a 
radically inaccurate in principle. If a curve is similar one at small expense. Very good square 
ence to the surface exactly suitable for one pitch | thread screws can often be got at the scrap yard 
of thread, that curve must evidently be the same | for a few pence, as only a short piece is required; 
15 a true spiral or screw-thread on a cylinder. If part of a broken one would do. A set of change 
the plate is tilted for another pitch of thread, the | wheels (the smallest would be strong enough for 
Spiral will no longer be a regular incline, but will | this 1 can be got for 128. or 14s. The rest 
ou a sorew of increasing distortion according to | should readily be within the capacity of anyone to 
pitch. This is not the case when a straight-lined make, and when done it would be a really service- 
edge is inclined, for this is a most beautiful and | able affair, and: screws of some length and with 
5 means of cutting screw threads of a few | square threads could be cut with it. It might even 
urns, as exemplified in the old “ fusee engine,” or | be arranged so that the sorew of the slide-rest 
noe particularly in the modern machines for could be removed, and the slide clamped to the 
rifling firearms wherein the adjustable inclined traversing bar; then the tools would be held in 
straight-edge iset outside the barrel is transferred | the slide-rest, and a pretty near approach to 4 
1 twist within it; but this applied to | sorew-cutting lathe would be the result. | 
2 cy or screw-outting, though perfectly prac- | Sir, I do hope the Standard: Mandrel question. 
icable, is cumbrous and much in the way, and for | is not going to be opened again, and carried on 
every cut or traverse of the chaser, the incline has | with such hair-splittin arguments and uncalled- 
15 e run back again to the starting point. Again, | for personalities as fille your pages before. I cer- 
e swash-plate must go its full course before it tainly think the points noted by O. J. L.“ in 
goes back again, Involving much loss of time. In your last issue more worthy of discussion: they 
my 5 the tool need only just clear off certainly have a more everyday application. 
00 N A only one thread were required to| My own experience is that increasing the length 
1 ad ere een work and time required | of a bearing while the diameter remains the same, 
1 0 g : ewas Plate notion alone, than in | increases the durability, but not the friction, while 
Ole ot my arrangement which has no gear. by reducing the pressure per square inch upon the 


FEI C.3. 


curve, which is shown in Fig. 3. A A’, B B’, &o., 
are equidistant parallel lines; Oa, O b, Oc, &., 
make equal angles with each other. The curve is 
drawn to pass through the intersections of O a and 
A A’, of O b and BB, &c. As I varies with cos. a, 
the same curve gives true results, whatever be the 
inclination, d H. OC. Pocklington. 


A METHOD OF CUTTING RACKS. 
_ [27189.]—I SAW recently in your columns some 
inquiry as to a method of cutting racks, and I send 
Fou the following, which may be new, as a quick 
way of spacing off the teeth -of- racks. I will ex- 
plain how any rack may be cut on a shaper, with 
a screw of pitch five threads to one inch. We 
will Aire all deoimals beyond the third place. 


That required for the swash-plate is a most diff- | oil, it ing f i 
SO DA epee CIN- | oll, it prevents its being forced out, and is, there- |' | ne | i iroul 
cult and expensive piece of workmanship, as it is fore, aoon oralen] in that ay. I gather from Dr. Diametral Pitch e eo * 
ae easy Matter to form the internal teeth, or, may | Edmunda’s remarks that he consi ers the speed or- : S tended 1 
be, pins within the outer wheel to correspond and | angular velocity of no moment, and that as long as | 8 -7 *898in. 
goar 1 with the inner or rolling wheel, par- there is surface enough to allow the oil to stop 10 = 814 
a arly 10 i of speed is required to be between, it does not matter whether the diameter 12 “262 
ry considerable, F. H. Wenham. is 1 and the length great or the reverse. 16 102096 
am sure he is wrong, and if he takes an extreme Find a cut gear around the. shop (a change gear not 
NTBLE TTS SCREW-OUTCING „ Ain. diameter by din. long against Lin. | much 940 of, say, looft; fit ie to the 
APPARATUS. dia. by 2in. long, each of, Which has 6 square inches | screw on shaper, if possible, to be used as a 


[27187.]—“ F. A. M.” is correct in thinking my | ha! found it Out. TEDA not treadle ro eh 
remarks founded on a misapprehension. IT he shortened collar. wh does he ] Re Leontine 
will refer to “O. J. L. s article in your issue of boss r n th he 5 1 7 his oo 5 
mech Ità, he will find the following, on which | shorter than the main art his collar eins even 
my remarks were based:— shorter than the main part of the headstook. 

5 a? While not wishing to discuss the proposed stand- 
i in e „ontact with a swash-plate, the | ard mandrel (if I had time I lack ability to do 80), 
wees will not give uniform motion to it; it | I would like to give my view of one point, that is 

ecomes necessary, therefore, to substitute for the | the necessity or use of the enlarged cylinder case. 
at surface of the disco a certain definite curve to | It is intended to prevent ecoentrio variation, Now 
equalise the traverse, This has been effected by | suppose this cylinder base is perfectly true, an 
the maker, who ascertained the curve by experi- that the screw is sensibly out. Will not running 
ment; but it is one that a mathematician could | the chuck on and off cause it to press on one parti- 
easily decide and plot for the purpose. It is, I am | cular side ofthe mandrel and on one particular part 
told, a spiral.“ . of the chuck everytime. I don't see how this can 

Now, my reading of this was, and I think most | be denied. Does it not, therefore, follow that if 
will agree with me, that the swash-plate was not | the screw is out, that the chucks and mandrel will: 
fiat, but shaped like a very short portion of a screw.” eventually become out of truth also? The point I 

oe [ now conclude, is not the case at all; but | want to make is this—unless the screw is true, the 
t Aca is flat, and the traverse is equalised by | Cylinder base will not insure the permanent truth 
1285 ing the bar or roller approach to or recede of the chucks; while if the screw is true the cylin- 
om the centre, about which the plate revolves, der base is unnecessary, and’ may be left out, with 
whioh is effeoted by forming a ridge on the plate | a material reduction in the cost of the mandrel and 
of the necessary shape. If the bar were moved in] chucks. Of course the mandrel would be hard, and 
and out on a perfectly flat level plate, the result | therefore would be some time wearin ; but the: 
would be the Same, no matter what means were | chucks are oast-iron or gun-metal, It bas not, 1 
employed to move it. ~ believe, been proposed yet to harden them. 
O. J. L.“ says “F. A. M.” has well answered . eri J. McG, 
my question. I cannot see how; for the last line of | 
his letter asks just the same question as I do eee nae 1 
though not in the same way. At present I have . [27188.]—I THINK the following will relieve | 
great doubts of its being possible to equalise the the doubt of “J. M. G.” as to the theoretical 
rate for every pitch, although, as I before remarked accuracy of the above (letter. 27039, page. 105). 
the variation may be so slight as not to matter. Fig. 1 represents the swash-ring as seen in front |: 
Will“ O. J. L.“ cut a screw, then shift the tool l i a 


dividing head to divide the rack. A 16 pitch 
requires a horizontal movement of °196in. the 
screw being five threads to the inch, which, multi- 
plied by 100 (the number of teeth in gear), equals 
500; therefore, every tooth on the gear represents 
00 2in. Hence to divide a 16 pitch = *196in. 
-+ 002 = 98, that is, the gear of 100 teeth must 
pass through a space of 98 teeth from a given point, 
All the other pitches are divided the same. The 
10 pitch = 314in. +'*002 157, which would be 
one revolution, and fj, or 57 teeth. All false 
motion should be taken up when beginning to 
divide. Even at the best the method will have 
its error, much, however, depending on the accuracy 


of the workman. _ T. J. 


THE CORRUGATED OHUOK. 


[27140,]|—THISs is a great march beyond the long 
known pole turner's chuck, of which I made two 
sizes about twenty years ago; a hollow taper with 


his description, which, though a ver i Ka 

ae 8 convey to mar at a A e N OE ee 

and it dea be bars taken 5 0 ie appliànce, ; : l enabling the workman to insert .several sizes of 

to appreciate it. Some time ago som: biol ime | view, and Fig. 2 the same edgeways. OX js the wood. I got a large corrugated one about twelve 
| 80 some articles of axis of the lathe mandrel, I m onths ago: it is the very thing for legs of chairs 


three knife edges equidistant to the bottom, thus 


2222 TL LE eee ·mm53h ONE 
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and tables, poles, cylinders, rollers, and such like 
ee pieces, gripping them tightly with concentric teeth. 

Mine is about 2}in. at the mouth. I subjoin 
n . sketch for the benefit of any reader who may not 


5 have seen one. Eos. 
15 —— 
ix A LATHE PLANER FOR FIVE 
. SHILLINGS. 
** [27141.]—CORRESPONDENTS who want such 
nb. oan make above three castings, Figs. 1, 2, 8, to suit 
| ¢--ABOUT t2  --- > 
1 
— -f Pe. 


SE? SCREW 


AIN AANI 


III 


their lathe. Fig. 3 might be omitted if they have 
> large face-plate. Fig. 2 is tool-holder, the tool 
being drilled at end for bolt to form hinge. Fig. 1 
isacasting bolted in place of top-rest, which is 
bolted to head of casting, as shown in Fig. 4. 


T. O., Bristol. 


© THE SHRINKAGE OF CASTINGS. 


portant subject for study, both in the drawing 
office and in the foundry, and methods of prevent- 


readers may find a few notes useful. The pour- 
ing of metal through a small gate or sprew, and 
increasing the number, but not their diameter, as 
the particular casting might require, is a very good 


method to get clean castings, and if on top, and 


Z 
4 distance between runner and casting short, will 
. aid materially to feed up theshrink of castings, as, 
; the runner and casting being large bodies of metal, 
n 
y 


the short connection is kept hot sufficiently long 
to allow the casting to feed from runner. But there 


are a large number of castings that could not be 
gated in that manner without danger of scabbing, 
and if they escaped that unsightly defect I doubt 
if shrink would be provided for. Take, for in- 
stance, lathe beds, planer beds, engine girder beds, 
ydraulic pressure cylinders, housings for rolling- 
mill rolls, sugar rolls, gear wheels, flywheels, 


pulleys with large hubs and deep rims, driving- 


wheels for locomotives, blanks for out gears wit 
plate in centre, and large hubs, & . There is a 
cause for apparent shrinkage in large and thick 
chunky castings that is not due to natural shrink- 
age of the metal in groen sand castings (and it is a 
well noted fact that dry sand castings shrink but 
one-half that 5 do). This differenoe is largely 
due, 80 far as depressions or holes are e to 
the yielding of the walls of the mould in ehunky 
Work, and this can be easily demonstrated by 
pouring heavy chunks, one with very hot and 
one with very dull iron, and both churned by an 
experienced hand; it will be found, when both 
are cold, that the one poured hottest is the 
est, for it follows that as the water is driven 
of by the heat the hot iron keeps swelling the 
mould. The above test, of course, must have both 
Moulds made out of same kind of sand as to temper. 
Many times castings are accused of shrink- 
ing when it is not shrink, but setting of the 
metal due to poor cores. If made of soft hay 
1 casting deep, the rope will char and then 


id, Ihave in view now a trouble with some 
Rapa i to 10ft. long, lin. thick, cast on end 
With s gates on top. When bored and finished 


ley were porous, with holes in the top. It was 
discovered that the inner diameter of 111 was 
amallest at the end cast down, The trouble was 
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writer could have scarcely given the peculiar action 


piano without being able to verify the truth of 


| directly. It is perfectly well known that it needs 


| before in this letter, a union of all the needful. 


(27142,.|—THE shrinkage of castings is an im- 


ing it are often of value. Probably some of your 


going to have now. 


they put on some of their vehicles when they 
adopted the simple vacuum. The same fittings are 
utilised, with the addition of a reservoir and triple 
valve. By means of a handle on the side of the 
vehicle, either the simple or automatic vacuum can 
be put in gear, or both can be shut off entirely. It 
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remedied by using a riser, and an energetic man 
with a good feeding rod, &c., supplied at intervals 
with good hot iron, and this cured the shrinkage 
difficulty. There are irons that will shrink. I 
used certain grades of iron, on medium heavy work, 
for some three years, and to churn a piece of cast- 
ing was an unusual thing to do; those that needed 
churning got to be known to every moulder and 
core maker. But on this point every moulder and 
foreman foundryman must use his own judgment 
bised on experience. | Kirkstall. 


can be used on single vehicles for shunting poe 
poa by putting the lever to either “ Simple or 

at-off,” before uncoupling. By what I have seen 
of it at work, it is a very good brake. But I do 
not hold with some of your correspondents who 
have condemned it beforehand. They seem to 
think that whatever the L.N.W. adopt in the shape 
of brakes is sure to be no good. It is a good thing 
for the Westinghouse Brake Co. that the North- 
Western have not adopted their brake, or the fine 
reputation it has would suffer. But he is a clever 
man who can please all. In conolusion, any of your 
correspondents can see the coaches fitted with the 
automatic vacuum, as they run daily from Euston 
to Liverpool and Manchester; but the automatio 
is not used yet. Brake Attendant. 


VARNISHING CREMONA VIOLINS. 


[27143,|—I HAVE not yet seen any notice in 
the E. M.“ of the interesting correspondence on 
the varnish of the Cremona violins, that began 
in the Standard daily paper on Feb. 28, 1887. I 
thought I would just jot down a few of the tit-bits 
that rub against us amateurs therein. Weare told 
that the Italian violin,” known as the Cremona, 
has “hitherto defied all attempts to reproduce it,” 
Now, the distinguishing character of the Cremona 
is “exquisite sweetness and extreme sonority.” 
The illustrious Savart years ago gave us the olue 
to the secret of construction, and there is doubt- 
less at this present moment many careful artists 
who are no great distance behind the master him- 
self in carefulness of build, honesty, and suit- 
ability of wood. The air mass is a known factor 
which, of course, can never be overlooked by the 
scientific artist. There was in Mr. Lake's first 
letter to the Standard a something that told us 
plain enough that the Cremona varnish could now 
be produced, and those who could read between 
the lines of that letter felt, on reading it, that the 


[27146.]—I SEE, in letter 27106, Mr. C. E. 
Stretton accuses me of attempting “to throw dis- 
credit upon the results obtained at the Lancashire 
and Yorkshire trials in 1880.” I can assure him I 
have no desire to do any such thing. On the con- 
trary, my object in writing was simply to point out 
what I considered, and do still consider, was a 
wrong use, and, consequently, a misleading use of 
that report. 

The question at issue is in reference to the 
vacuum automatic brake, as described by Mr. 
Marshall in his able paper. Now, Mr. Stretton 
knows perfectly well that the brake tried in 1880 
was another one altogether, and yet he quotes the 
doings of it as though it were the same, and then 
asks us to accept his figures as a refutation of the 
paper referred to. Would he be prepared to accept 
the results of a pressure brake other than that of 
the Westinghouse, as proof of what the latter could 
do? If not, how can he suppose that the trials of 
1880 are proof of the doings of a brake which did 
not take part in the trials 7 

As regards the question of “efficiency” versus 
“simplicity,” I do not think we differ very much 
on this point, for though I strongly advocate the 
latter, L am not prepared to sacrifice the former. 

The reference to the Penistone accident is beside 
the mark; we are discussing automatic and not 
non-automatic brakes, I must, however, take 
exception to the statement that the brake was 
responsible for the lives lost upon that occasion. 
The advocates of this theory had their opportunity 
of proving it in a court of law before a jury of 
their own countrymen, and yet failed to obtain a 
verdict. Further comment on this point is useless. 


— Geo. Kiernan. 
166, Duke-street, Brooks- bar, Manchester, 
April 16, | 


of the varnish on the sound plate of a fiddle or 


what he was writing about. The rub in the leader 
of the same date (Feb. 28), that “all our industry. 
and science has so far failed to reproduce a fiddle 
of the Cremona stamp will have to be taken 
cum grano salis. Tke world will know ketter 


all the “loving oare of a great artist to make a 
‘fiddle as dear old Strad. did; but it can be done 
and is done now. There must be, as I have said | 


qualities which go to make perfection. Given this 
“loving care,” this “infinite capacity for taking 
trouble,” instrumeuts can be produced direct from 
the bench now as good as a new instrument by 
Stradivarius himself T. Wood. 


A CORRECTION. 


ole rae the proprietors of the book “ Be- 
ginners’ Guide to Photography,” we venture to 
trespass on your space to correct a slight error of 
the printers, which has just been brought under 
our notice by a friend. Inthe tables of weights, 
measures, &., on page 63, 20 minims are given as 
being equivalent to one fluid drachm; this, of 
course, should read 60 minims = 1 fluid drachm. 
May we ask you to give publicity to this correction, 
as, no doubt, this book is already in possession of 
many of your readers ? 
Perken, Son, and Rayment. 


_ [27147.])—YouR correspondent, Geo. Kiernan 
(27075) seems to have very strong opinions on the 
brake question, but appears to be lost between 
automatic vacuum, and vacuum automatic, which 
he contrives to make one and the same system. He 
finds fault with Mr. Stretton's criticism (27015) 
because he was plain enough to speak what is 
known to be a fact about the Westinghouse brake, 
and objected to Mr, Marshall's one-sided state- 
ments. Mr, Kapteyn stated at the Soc ety of Arts 
that Mr. Marshall had applied to him for certain 
particulars regarding the action of the triple valve, 
which were duly furnished along with every infor- 
mation regarding the brake; but these were 
ignored by Mr. Marshall, who preferred his opinton 
to the information supplied ; B0, instead of getting 
the facts as they are, the paper was founded on 
opinion, written on opinion, discussed by the 
society as an opinion, and ended in opinion, so that 
we are no more enlightened than we were before 
the paper was read, Your correspondent quotes 
James Watt as an authority. Whilst I don't want 
to in any way take from the greatness of his name, 

erhaps I may be pardoned if I say he spent his 
anys a little before brakes began to be discussed, 
so can have no authority on that subject. 
But brakes—what is a brake for? To stop 
a train or to be simple? Is the block system 
simple? Is a locomotive simple? Is inter- 
locking simple? No; but they are simple 
in their manipulation, and that is what is re- 
quired in a brake. As Mr. Stretton says, (27106), 
the height of simplicity seems to have been 
attained on the M.S. and L., where the couplings 
are tied with string. Surely, Mr. Kiernan could 
desire nothing simpler than the universal adoption 
of a ball of twine to tie up his soupling £ We 
shall swallow the Lancashire and Yorkshire pill 
very hard I am afraid. How, when, and where 
were the experiments carried out that led to the 
adoption of the brake so admirably (?) described 
by Mr. Marshall ? : 

Mr, Marshall's great complaint against the West- 
inghouse-brake was that it could not be regulated 
but this is all nonsense, as he would find did he 
take the trouble to ride a couple of hundred miles 
on a passenger-train fitted with it. 

At Brighton, in October last year, the delegates 
to the, Railway Servants’ Congress tested a train at 
the L.B, and S.C. Company's paint shops, and the 
regulation was perfect, as tested by watching the 


RAILWAY BRAKES, 


[27145,]—I AGREE with both Mr. Stretton and 
Mr, Kiernan in regard to railway brakes, A 
sound brake ought to be simple in construction 
and efficient in action, Whether vacuum or air 
pressure, it should have as few parts as possible in 
the shape of valves, &O., to get out of order. The 
Westinghouse brake, in my opinion, would be 
better if it had less parts, if it could possibly be 
arranged so. The shut-off tap at the end of 
vehicles is one part that I think could be dis- 
pensed with. It is quite as bad a trap as anything 
connected with the automatic vacuum; in fact, 
more s0. For instance, supposiug we have a train 
of eight vehicles, with one guard's van in the rear. 
Another vehicle is put in front of the van ata 
roadside station. At time of disconnecting the 
pipes, the gauge shows 80lb. pressure. The tap is 

ut up at end of break van, and the pressure is 
Beld the same; but the air is let out of the coaches, 
When connecting up again, the coupler overlooks 
the handle being up at end of van. The guard sees 
his pressure recorded right, and ay leave on the 
journey, no reserve power being in the train. Can 

r. Strotton inform us how the train would get on 
in case of a break loose? Iam afraid it would not 
stand much ohanoe of stopping by means of the 
automatio brake. Some of your readers were 
asking what brake the L.N.W. Railway were 


They have adopted the automatic vacuum that 
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movement of the piston-rod under the carriages. | THE APERTURE AND MAGNIFYING 


This the men saw for themselves, and surely seeing 
is believing. Rover. 


LOOSE JOINTS OF RAILS ON 
RAILWAYS. 


[27148.]—IT is of some importance to the general 
publio that they should travel by railway with as 
little jolting and vibration as possible; but it 
seems to me that this desideratum will never be 
arrived at as long as the present system of loose 
jointed rails is kept up. 

I notice that when a train is first in motion, as 
each wheel passes over the end of the rail, there is 
a very audible bumping sound; inside the carriage 
a perceptible jolt is felt, and the same cause sets 
up a very unpleasant vibration as the speed in- 
creases. | 

It seems a curious thing that the weakest joint 
in the rails where the two rails meet should have 
= support under it, I fail to perceive the reason 
why. 

To any one of a mechanical turn of mind, it is 
evident that this cantilever construction is unsuit- 
able for the work it has to do, although, theoreti- 
cally perhaps, it comes out nearly right. 

A wood sleeper without a chair might cure this 
defect in addition to the two plates usually bolted 
at the sides of the rails; but this is only an idea of 
mine, and I would rather leave the remedy to the 
ingenuity of the railway experts. I notice that, as 
if to add to the weakness of this weak joint, the 
surface drains are often allowed to run under the 
ends of the rails. Again I ask, Why? 

Hy. J. Lanchester. 


RAILWAY-SIGNAL LIGHTS. 


[27149.]—YOUR correspondent, “P.” (27074). 
seems to think no other companies but the N.E. 
and Midland are concerned in the signal-light 
alterations at Carlisle; but that is not the fact. 
All the companies, of which there are seven, use 
these signals, and the N.B. or Cal. men are just 
as liable to make a mistake with white, which is 
very bad as an all-right signal, as the N.E. men 
with green. If this argument is to hold good, all 
the string of signals into Citadel station must be 
changed from green to white to suit the North- 
Eastern system of signalling. Ridiculous! 

Your correspondent asks to what test were the 
N.E. men put who were tested for colour-blindness ? 
They were tested by the dot and card and dot and 
wool tests, and a large number disqualified on the 
“dot” test, which is about the most unpractical 
thing that could be invented as a test for railway- 
men. What have they to see—dots, wool, or 
signals? They ought to be tested by the signals 
they are required to obey, both by day and by 
night, and not by naming wool, which may very 
well be left to the girls in the wool-shops, who 
won't fail to learn the colours as one of the details 
of their duty; but don't mix up engine-driving 
with wool-selling. If you want to test a driver, 
take him on the line, and do it by signals and flats, 
and at night by lights. Rover. 


COLOUR-BLINDNBESS. 


[27150.J—AT the Healtheries in Mr. Galton's 
laboratory, unless my memory fails me, one was 
not asked to match the skeins, but was told to select 
four shades of geeen from the heap: hence my pro- 
test. But surely grey and dirty are not synonymous 
terms? Icannot translato what I understand by 
them into scientific language, but I could easily 
pur together a set of tints which I should call grey, 

ut not dirty. I wish some physicist would be at 
the pains to master colour names as used by artists— 
for instance, by Wm. Morris in his lectures—for at 
present the two vocabularies do not abound in 
commensurable terms. 

Against G. C. K.’s” explanation of the Homeric 
colour question, 1 would set the statement in Liddle 
and Scott, that the murex dye was unknown to 
Homer. Anyway, it does not account for olyo 
wine coloured, also an epithet of the sea, and 
prefer to think with Morris, himself at once 
master singer and master dyer, that the words 
commonly translated as names of tints, really 
denote tones. The sea, whether at Southend or 
Sunium, may, I take it, be of any tint from white 
through green or blue to black, but not red ; so that 


in classing the sea with red things, “ Homer” can 
scarcely have been referring to colour, and I 
quoted him to illustrate the possibility of 


intelligent people being habitually unobservant of 
colour. And, though colour words are frequent in 
our modern speech, I more than suspect that a 
larger section of the nation attach but a vague 
meaning to them, and scarcely heed the phenomena 
they denote except in the broadest aspects. More’s 
the pity! And as the skeins are used not only to 
test engine - drivers, but educationally in the 
kindergarten, it is desirable that they should be 


true in tint as well as tone ; and, therefore, we had 


best not import them from Germany. 
W. A. S. B. 


secure a small supply of che best quality. 


POWER OF TELESOOPES. 


[27151.]|—-I REGRET to have to ask space to 
correct a couple of typographical errors which 
occur in my letter, published in the last number 
of the E. M., and one of which makes nonsense 
of the sentence in which it occurs. On p. 149 
third column, line 27 from the bottom, the word 
“prevents should be permits; and on p. 150, 
555 column, line 39 from the top, Sin.“ . be 

th.” . 


THE SUPERNATURAL DARKNESS ON 
THE FIRST GOOD FRIDAY. 


[27152.]—I FIND in Ainsworth’s Eng. and Lat. 
Dictionary that Dionysius Areopagita, one of the 
judges that sat in the court of Mar's Hill, at Athens, 
when in Egypt saw an eclipse of the sun contrary 
to nature, at the time of the Passion of our 
Saviour, and said, “ Aut Deus nature patitur, aut 
mundi machina dissolvetur.“ From what source 
this information is derived I have never been 
able to find out; perhaps some reader could 
enlighten us upon the subject. Smith mentions 


this Dionysius in his Olassioal Dictionary ; but not 


the incident related above. Amateur. 
SPIRIT BLOWPIPES. 


[27153.]—I HAVE much pleasure in giving Mr. 
F. Carre particulars of Costa's patent B. P. It is 
very simple, and gives a powerful flame. Morris 
Cohen, the watchmaker's tool and material supply 
shop, Kirkgate, Leeds, keeps the smaller sizes; 
mine cost 3s. A large one, on the same principle, 
called the automatic blowpipe, is to be got from 
Melhuish, tool shop, Fetter-lane, London ; this is 
mounted on a stand, and seems a powerful instru- 
ment, prige 78. 6d. The Russian blowpipe, used by 
mineralogists to test ores, is a handy form, with an 
ascending flame; it looks like a copper saucepan 
and has a handle to carry it about. I have melte 
hard silver solder with this; Griffin used to keep 
it years ago. A very powerful and pretty blowpipe 
lamp was attached to Soyer’s portable stove (this is 
not made now): I used it in travelling, and could 
cook a good breakfast for four persons; many a 
dainty luncheon, too, of made dishes did [ turn out 
thereon. The jet of fire used to boil a kettle in 
three minutes; the little copper stove on which it 
stood soon becoming red hot. Just the appliance 
for a laboratory table. Eos. 


QUARTZ CRYSTALS. 


[27154.]} I WAs informed by a travelling 
ornithologist, in the employ of some British 
scientific society, that the must wonderful specimens 
of crystal for size and beauty he had ever seen 
were common in Madagascar. As he had only two 
porters to carry his baggage, he was unable to take 
away any of these; but on this, his second tcur of 
bird collecting in the great island, he intended to 
execute a commission given him by an optician to 


Eos. 


PETROLEUM. 


[27155.]—THE frontier of Upper Assam, border- 
ing on Burmah, is very rich in this mineral oil. 
When travelling over this large tract, I noticed 
how well adapted the soil seemed to tea planta- 
tions, when I was informed by the inhabitants that, 
whenever a well was sunk to get water, only oil 
came up, hence, nobody could settle there. Since 
my departure from that interesting corner of 
British India, I am told that the oil pits are 
worked by a company; that it is so healthy an 
occupation, that any disease among the coulies is 
totally unknown. Petroleum has always held a high 
reputation for the cure of the many skin diseases 
prevalent among the stale-fish consuming popula- 
tion of the country, I have seen a man afflicted 
with Elephantiasis, buried in an oil hole up to his 
chin (the talking head on the level ground rather 
curious to behold) very hopeful of his ure. This 
dread disease has been lately proved to arise 
from any puncture or incised wound being 
neglected, and daily immersed in the putrid water 
and fermenting mud, during the amphibious 
wanderings of those savage hunters and fishers, 
Paraffin oil is one of the best applications to sores 
in cattle, very healing, and no fly will settle on it. 


I found out that my supply was frequently stolen 


for this purpose. 

There can be little doubt that petroleum springs 
exist in many parts of the Indian Empire, notably 
in the hilly portion of the Punjaub. At a place 
called Jwabla Mookhi (literally, making himself 
visible in fire) there are caves where flames oozing 
out of the rock have been exhibited by the priests 
of the temple for centuries, each pilgrim giving a 
piece of gold, or silver coin, according to his 

osition. As the surrounding land belongs to those 
oly men, the Indian Government cannot turn 
their lucrative possession into diggings. Eos. 


REPLIES TO QUERIES. 


In their answers, Correspondents are resped- 
fully requested to mention, in each instance, the title 
and number of the query asked, 


{61002.]—Battery. — Erratum. —“ Formation 
of accumulators from plain lead pipes.” This isa 
aie error for plain lead plates.“ —EDWARD 

ONRY, 


[61498.] — Induction Coil. — Having con- 
structed a small induction coil some time ago, and 
(as an amateur) being very successful, a few hints 
to Ignoramus will not be out of place. My coil 
consists of 4lb. No. 16 silk-covered wire for 
primary circuit, and same quantity No. 36 silk- 
covered for secondary, which has no connection 
whatever with primary, but is well insulated from 
it. The battery is connected with primary wire of 
coil only, and handles with secondary. I com- 
menced at battery, or breaker end of coil, with 
primey wire, and finished at same; two layers, as 

thought, being sufficient. I then commen at 
opposite, or handles end, with secondary, and 
finished at same, using pure paraffin as insulation. 
I also made a one-quart Daniell cell, which I 


found to work it admirably; I afterwards made a 


bichromate cell, about one pint, which worked it 
pretty well, but not so constant. You can 

a coil with all, say, No. 16 or 18 silk or cotton- 
covered wire; but it will not be so powerfal.— 
R. E., Belfast. 


61780.]—Mainspring Gauge.— Thanks for 
“D. G's” kind attention. They are positively 
watch mainspring gauges, made of brass. On the 
flat sides of the oldest there are 16 circular marks, 
with hole in centre of each, graduating, No. 1 
about ĝin. to No. 16 jin. On the new one circles 
are same size, but sunk, Name on new gauge, 
Echelle.—TINKER. 


[61832.]—Violin Strings (U.Q.)—I have been 
looking for a reply to this, and regret to find it has 
reached the “ Unanswered” column. General 
Peronet Thompson says: “In strings of the same 
length, but of different thicknesses or materials, 
to make the same number of vibrations in a given 
time the stretching force must be as the weights 
of the strings to be moved, which in strings of 
the same material but of different diameters is as 
the squares of the diameters, and in strings of the 
same diameter but of different materials is as the 
specific gravities, and in strings differing both in 
material and diameter is as the specific gravities 
multiplied by the squares of the diameters.” 
Whence, as the stretching forces are as the squares 
of the diameters (all other conditions equal), it 
follows that the diameters must be as the square 
roots of the stretching forces. He further says: 
“That inthe same string of constant length, but 
stretched by different weights, the number of 
vibrations will be as the square roots of the 
stretching forces.” And it has already been shown 
that the diameters are as the square roots of the 
stretching forces, whence it follows that the dia- 
meters will be as the number of vibrations, which 
being as 2 to 8 (perfect fifth) between each pair o 
adjacent strings in this case, the diameters will 
also be in the same ratio. And as the stretching 
forces are as the squares of the diameters when 
the number of vibrations and all other conditions 
are the same, the tension necessary to make each 
pair of adjacent strings give the same note will be 
as 22 is to 8?, or as 4 to 9. Are these correct deduc- 
tions ?—S. E. HUNT. 


[61889.] — Twist - drill Apparatus.—Twist 
drills are not simple things to make in any ‘case, 
and they cannot be cut with a screw-cutting lathe. 
Lathe attachments for cutting twist-drillg are 
made in Germany; but though they make fairly 
good drills from gin. upwards, they are useless for 
smaller sizes. The drills produced by these attach- 
ments are not equal to the bought ones, but do 
very well for rough work. ‘The hardening and 
tempering is very vexatious, as after one has taken 
great pains in cutting a drill it often breaks in 
the process. Up to the present there has been no 
really efficient lathe attachments made. What 
objection has A Country Parson ” to fluted drills, 
for they cut as well as the twist, are less liable to 
break, and can be made in a lathe.—A. F. SHAKE- 
SPEAR, Lüttichaustr. 14, Dresden. 


[61839.J}—Screw-cutting Lathe.—This can be 
go constructed as to cut spiral drills; but it must 
have extra gear-wheels, and a milling head would 
have to be fixed on the slide-rest, To design and 
make one would cost a considerable amount, but if 
six could be made it would very much reduce the 
extra cost, Designing and pattern-making ate ex- 
pensive items.— BRITAN NIA. 
(61865,]—Kaleidoscope.—How are the mfrrors 
platinised—can any reader describe the proceps ?— 
O. P. Q. I 
£61890.]—Violin.—The report that the Cremona 
varnish had been “ discovered" has not been sab- 
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‘gtantiated, nor is it likely to be, in my opinion. 


Our makers can and do “exactly copy any of the 
old shapes of violin, and those made nowadays are 
quite as good as the instruments turned out by the 
famous makers—that is, when the Strads., &., 
were new. It is the continual vibration—the 
laying—combined with age, which has made the 
bremona violins so excellent. It must be remem- 
bered that all violins are not alike—not even those 
of the famous makers: some are better than 
others —N. E. CHILD. 


[61891.] — Superheated Steam.—I do not 
think Shiny Boots can expect an answer to his 
query. It must be very difficult to “explain 
exactly the chemical and physical action of super- 
heated steam,” though it is known well enough 
that it does corrode parts of the boiler, and also the 
cylinder surfaces, which, moreover, cannot be 
eficiently lubricated. Probably the iron being 
raised to a high temperature is acted upon by the. 
superheated steam, shone it is not easy to accept: 
the idea that part of the steam is actually split 
up into hydrogen and oxygen. Nystrom, how- 
ever, says positively enough that When steam is 
superheated above the temperature and pressure due 
to saturated steam, and the volume is increased, 
the hydrogen is not capable of holding all the: 
oxygen in its own volume; but part of the vapour 
is converted into gas until the volume is increased 
50 per cent., when all the vapour is converted into 
gas. For instance, if four cubic feet of steam is 
superheated under constant pressure until its 
volume becomes six or more cubic feet, that volume 
will then not be vapour but a gas, which may be 
exploded by ignition (?) In the ordinary use of 
steam it is never so superheated, but is always in 
contact with water which prevents its conversion 
into gas, and it requires above ignition about 600° 
to igaite it to explosion.” I have quoted the pas- 
sage from Nystrom's Steam Engineering,“ pp. 
147-8, and have inserted the (?) which is Nystrom's 
own, Accepting this view, we get no nearer to an 
“exact explanation ™-; but I would suggest that as 
it is a demonstrated fact that steel tubes at a red 
heat are porous to hydrogen, it is not improbable 
that in the case of superheated steam at high tem- 
perature, the iron of the boiler, if not of the cylin- 
der, may not only occlude hydrogen, but also seize 
on the oxygen, as it naturally would. The ques- 
tion is, At what temperature and in what condi- 
tions can iron dissociate the components of steam ? 
The behaviour of iron when heated is very 
different to what it is when cool, or com- 
paratively cool, and it may be that at 


some quite moderate temperature it is able to 


effect alterations in steam which from known facts 
might not be suspected. Anyhow, it is certain 
that superheated steam does corrode iron; whether 
it does so by physical or chemical action seems to 
be unknown. 
useful information on the subject, as it is not 
unlikely that in the buried Transactions of some 
of the Societies there are records of experiments 
which would throw light on the subject. Those 
who are willing to argue that boiler explosions are 
caused by the disruptive force of oxygen and 
hydrogen in the act of embracing one another will, 
I hope, keep clear. The question has nothing to 
do with their hypothesis.—-SAML. RAY. i 


Peel Corrosion in Hot-Water Cisterns. 
I have tried washing over with two coats of 
Portland cement, as suggested by your correspond- 
ent, O. R.” I find the corrosion strikes through 
the cement before the water is put in the cisterns. 
Again, the cement washes off the first time the 
cisterns are used. If any other of your readers 
can suggest any other remedy I shall be glad 
to give ita trial, Many thanks to “O. R.” for his 
8 ae solve the problem.—JOSEPH DERBY- 
E. 


[61899.-—Air-Compressor.—Mr. H.S. Garrett 


seems to ımagine that there is such a thing as an 
air-compressor which can be used instead of ice 
for cooling a safe for perishables that has the 
enormous dimensions of Cft. by 6ft. by 4ft. Such 
a thing can be made; but what's the good, and 
who's going to work it? Compressed air which 
has been cooled, when it is allowed to expand, will 
extract heat from anything in its vicinity; but it 
is not easy to compress air in sufficient quantity 
with a simple air-pump, and if a steam-engine is 
employed the safe might as well be” a little larger. 
In No, 914 your querist will find an illustrated de- 
Scription of Ligntfoot’s simple air refrigerator, 
which I gather from the text was published because 
the Editor had received many queries asking for a 
955 of 
OR. 


461901. J—Sewing Machine. —The defects of. 


this machine are set forth so fully and clearly that 
it is not difficult to give the querist advice. It is 
evident, from tho full description he gives, that he 


1t.— T. J. 


£81906. —Hackworth’s Gear for Locomo- 
ves.— Will “Semaphore” say where he found 
any mention of Hackworth's gear for locomotives, 


Perhaps this note may bring out. 


obtaining a supply of cold air. NUN. 


must oe the machine to those who understand 


If Hackworth | surgery, &o., before a joint Medical and Dental 
no doubt he | Board at the termination of the curriculum. To 
return to Dens, of Peckham.” Of course, he might 
carry on a hole and corner practice, but as soon as 
it became known that he was an unregistered 
dentist, it is certain that some one or other would 
set the law in motion and ao him for the 
penalties; for under the Medical Act Amend- 
ment Bill any one who chooses can now 
: initiate proceedings in such a case, and the 
(61910.]—Refrigeration.—This tube of water | production of the register is in itself suffi- 
can be frozen by immersing it in a mixture of ice | cient to convict, if the name of the defendant is 
and salt, or any of the numerous frigorific mixtures | absent, ns matter from what cause, and if “ Dens” 
mentioned in the text-books and in back volumes. | who so cheerily advises “Dens, of Peckham.” to 
The question, What degree of cold does it pro- | practise unregistered, is not himself a registered 
duce?” is incomprehensible while “it” remains dentist, and will boldly give his name, I will 
undefined. NUN. DOR. 1 N | undertake at once to satisfy him as to the “ common 
(61924.J—Annealing Boxes.—There is no law of the country.“ I should very much like to 


7 ” thi ; hing | impress upon'intending students of dentistry who 
“usual” thickness: they are made of anything are also readers of the EH. M.” one fact, easily 


rao from thin sheet-tron to pieces of old pipe. remembered and of the utmost importance; it is 

eee | Itpis-—that no lectures or hospital attendance, or 

[61926.]—~Enamel or Polish for Indiarubber | even time passed in the workroom, counts for the 
Goods.—Perhaps they are covered with rubber | curriculum until after the preliminary examina- 
varnish ; but more likely they have the natural | tion is passed, and any man apprenticed te dentistry 
glaze. It is not clear what the querist | as] must either go through the whole of the course of 
soft goods rarely have a polished surface.—E.H. | studies up to and including the pass examination 

[61927.J—Curved Mouldings.—This query and subsequent registration, or remain a dentist's 
should be supplemented by some explanation. assistant all his life. Scores of youths have been 
Mouldings, when not worked by machine, are done entrapped into apprenticeships by the same unscru- 
by hand with the usual moulding planes. As to pulous men who so cleverly obtained admission 
wax-polishing oak, body in as usual, and rub over | into this rofession through a loosely drawn clause 
well with block of beeswax; then polish with |in the “Dentists Act, and perhaps the fact that 
brushes. The experts at the wax-polishing floors | they happen to be readers of this paper may save 
business fit the brushes on to their feet, and skate | many young men from being eventually in the 
about.—T. C. L. same predicament.— L. D. S. Hng. 


eee = = 7 [61951.]—Legal: Dentists Act.—I was more 
1015 etic should 597 on 1 tae pul than surprised to see a writer of the calibre of 
tioned. The “Optimus” is a Bond lens for all- | “Dens take up the position he did in his reply to 
round work. It is made by Perken, Son, and Ray- “Os” on the above question. I had always con- 


sidered “Dens” a sound logical and common- 
ape = Bee thant 70s Fae le cost for.a lens sense writer; but his reply in the present case is 
3 e 0 5 


_ [neither logical nor has it the tone of sense; and I 
- [61936.J—Working Man's Bicycle.—If this | feel sure that if he had taken the trouble to refer 
querist had given more details he might have had | to the Dentists Act of 1878 before writing, he 
a more definite answer. I would suggest that the | would not have attempted to vindicate himself on 
receptacle for the tools might be held ina cradle | such a false basis. “Dens” must know, if he is a 
clipped firmly to the back-bone, or to the top of the | practitioner of any standing, that what Os said 
hind fork.—HssaAR. was right —viz., “that ‘Dens, of Peckham,’ 
61938.]—Cylinder Flute.— What is the “extra | ought to know that the Dentists Act will trouble 
D key,” &c.; also B lever key.” If such a flute | him. Aud, with “Os,” I say assuredly it will if 
is in existence one would like to see it.—R. C. Dens, of Peckham,” takes upon himself the Te, 
(61941. Dipsomania.—Even if this querist sponsibility of using the name or title of “dentist 
wee Eroot is, it ob without being first registered under the Act. In 
9 a 5975 1 5 i 1 foe a w is ror clause 3 of the Act it distinctly says that, “after 


ae : ogee : the first day of August, one thousand eight 
abstention from intoxicating drinks.—P. G. hundred and seventy-nine, a person shall not be 


| 5 Legal: Dental. —Just one word to entitled to take or use the name or title of ‘dentist’ 
(44 


that he asks for a description of it ? 
invented any special form of gear, 
patented it, and the recordsof the Patent Office 
would contain full particulars.—NUN. DOR. 


[61909.|—Jenny or Spinner.—Although this 
query is not of much interest, it may be as well to 
point out to the querist that he wou d learn a good 
deal by inspeoting the machines in a tinsmith's 
shop. NUN. DOR. 8 


served) is not a r 0 
entered on the rolls, nor is a surgeon's apprentice a | the risk of being fined the penalty of £20. “Os also 


a copy 
it. My railway allusion was a ; : 
The Act of Parliament admitted those] inspection and approval. 


any department of medicine, surgery, or pharmacy, 
ought to have some better qu 
own ipse dixit.—Qs. 


79 Legal: Dentists Act.— The caso of 
“ Dens, of Peckham,” is a sad one, and a typical 
one also; a 5 must . 1 1 
“Dens,” of whom it wou e flattery indeed Bees u l : 
to say that he is but imperfeotly acquainted with. already gone, of 1 z eon Ladd ro striking 
the subject, and his remark as to. « Dens, of Peck- instances, I Would venture to say r 11 oping 3 
ham,” taking his stand on the common law of the Keen and ‘searching we eke ig an th 9 1 
oountry is really nonsense, It is well known that bring alt” offenders of the law to h 50 
many sharp men took advantage of a carelessly; “Dens” is a qualified practitioner he ought to 
drawn ‘clause and succeeded in getting 5 n jentistey ichen A 2 9 the 
i 5 1 ice at the passing of | PT3 or de! duc t 
. TTT 
for several years, and only those who comply with his name put on the register, as y at PE In 
the rules now. in force, are entitled. to registration, lated rather to lower the tone of the profession 
and at present the following regulations are im- than otherwise.—M. D. ee 
perative: let, The passing the preliminary exami- | [61967.]—Pressure Gauge.—I have made a 
nation in arts. 2nd. Attendance at certain lectures, small HB something similar to that described by 
and at dental and general hospitals about 24] H. H. D. B., and it works well. It has a metal 
years. 3rd. An apprenticeship of four, years to a. diaphragm, and is fixed direct on to top of boiler ; 
registered dentist for the. purpose of acquiring a no siphon is required. The external diameter o 
knowledge of mechanical dentistry. 4th. The | the gase in ind and the depth from front to baek 
passing an examination in anatomy, physiology | is a zin. e pointer deseribes a half circle, an 
7 
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indicates from 0 to 40lb. I tested it with water- 
pressure against a large gauge, and found it quite 


satisfactory. The diaphragm is fiat, not corrugated, 
and the end of plunger rests on it. The needle- 
point is not wanted, and there is not nearly so 
much space above and below diaphragm.— FRANCIS 
PUTLEY, Dover. 


[61967.}—Pressure Gauge.—The movement 
of the piston in the gauge, of which I sent a sketch, 
was not more than zin., and you should be able to 
get that by the diaphragm, but keep it as large as 
possible. The thickness is matter for experiment, 
as it depends on the corrugation and the hardness. 
You may have to try several or get final adjust- 
ment by means of a light spring. You might in- 
vert your segment and let it hang downwar s, and 
connect direct to it; then I think you may omit the 
bell-crank figured E in your sketch, especially if 
teeth of segment were internal, so as to get a little 
extra length.—T. C., Bristol. 


[61968.]—Woodward’s Spongy Lead Accu- 
mulators.—Having been away from London for 
the past week, I have only just noticed“ Elec- 
trician’s ” request, and hasten to point out that the 
use of the wood “polarised litharge is a mis- 

rint: it should read “ pulverised litharge,” whioh 

have no hesitation in saying was first introduced 
by Dr. Woodward. I find“ Electrician's” memory 
serves him rightly—Oamille Faure did use the 
word “ polarise,” but this refers only to his red- 
lead patent; but “ Electrician,” with his extensive 
knowledge and technical experience, must well 
know that any kind of oxidisable salt of lead would 
become peroxide if polarised. I am sorry I cannot 
comply with our worthy oontributor's request to 
further describe the Woodward“ process, as part 
of same and the manufacture of lithanode is only 
known to a few experimenters. However, we are 
sending a set of plates to Electrician ” for test- 
ing, which he has ponies to report upon in due 
course for the benefit of ours. - ABTHUR 
SHIPPEY. š 


[62067.]|—Astronomy and Mathematics.—. 


Absence from home has prevented me from seeing, 
and more promptly acknowledging, the notice 
kindly taken of my query by ERAS.” and 
“Tria.” The former is good enough to promise a 
more definite reply upon knowing the particular 
branch I wish to follow up: it was gravitational 
astronomy I had in my mind. Spherical trigono- 
metry must first be mastered—what works, in 
order, should follow? Should F. R. A. S. think 
fit to name French authors, I am sufficiently ac- 
quainted with the language to make use of their 
works, if in print.—T. S. S. 


[62068.]—G. and S.W. Engines. — Diameter 
of cylinders, 183in.; length of stroke, 2ft. 2in. ; 


diameter of wheels, 6ft. 9}in.; heating surface of 
surface of tubes, 


firebox, 101sq.ft.; ‘heating 
1,105sq.ft.; diameter of tubes outside, 1gin. ; 
number o 
10ft. 1Iin.; grate area, 16sq.ft.; total heating sur- 


face, 1,206sq.ft.; pressure of steam per square 


inch, 150Ib.; weight on driving-wheels, 15 tons 
12 cwt.; weight on trail wheels, 13 tons 10 ewt.: 
weight on bogie centre, 14 tons 9 cwt.; total 
weight of engine in trim, 48 tons 11 cwt.; total 
weight of tender, 27 tons 12 owt.; total of both, 
71 tons 3 cwt. “G. H. F” makes a mistake in 
supposing we use other than Stephenson's link 
motion. As far as I am aware we have never tried 
any other, and I can vouch that there never has 
been an engine running with the motion he men- 
tions in his query.—G. AND S.W. RAILWAY 


4 


FITTER, 


[62123.] — Mounting Emery ‘Wheels, — 
Thanks to A. F. Shakespear and“ Hos.“ I wanted 
to know what was the professional way of mounting 
small wheels. The holes in none of them are true, 
so that even if tightly fitted on spindle they do not 
run true, and when loose, and pressed against a 
true shoulder by washer and nut, they are not true 
either. The hole in my wheels is jin., and their. 
diameter 3in. Now, is this hole made intentionally 
so small, to allow of its being trued by enlarging it 
while the wheel is mounted in a chuck? If so, 
what is the best method of doing this, and will 
“Eos” say what thickness he finds sufficient for 
his spindle on which he mounts his three wheels? 
Would it not be better to serew both ends, say, for 
. 2in., leaving the centre unscrewed? This would 
not weaken the spindle so much, and the mounting 
could be done equally well ; and would not a piece 
of brass tubing with ends plugged, and then bored 
to fit the spindle, be better than the wood? The 
brass plugs might be made with flanges, which 
would insure the wheels running more truly at the 
outset, and if water was to be used, it would save 
the spindle from rust. Perhaps “Hos” would 
kindly say what distance he finds most convenient 
between his three wheels, and what the thickness 
of his spindle for 3in. wheels is ?—F. C. 


pez. — Finishing Repousse Work. 
„F. C.“ should buff his repoussé work with 
leather buf and lime in lathe, finishing with 


cotton dolly and rouge. It requires a fast motion. 
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tubes, 240; total length of tube,| Anderson gives evaporative power of Welsh steam 


coal as 14.61 b. of water per lb. of coal, and of petro- | 


‘down a long sloping surface, while the air, dried 
as above, is made to blow upon this surface, by a 


| tailed account of a really good lift, or “ trap,” as we 
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arrangement I have seen; and then, if “Hers. 
ward” wishes anything more elaborate he had 
better advertise his address, and apprise me of 
doing so, and I will do my best to help hin 
Procure two 6in. deal planks about 15in. wide and 
16ft. long; fix strap-hooks on one end of each with 
bolts, and have fixed outside the loft door a heavy 
iron bar for the hooks on planks to hang on, and 
slide to suit the width of various vehicles he may 
want to work at. Next procure a crane (one with 
a good brake, in case of an accident) with along 
chain and a heavy flat hook at its end, sufficiently 
large enough to encompass the axle of carri 
when a wash-leather and piece of carpet is rolled 
round. Of course, this is to prevent damage to the 
‘paint. In raising the carriage the chain is 
once round the front axle and hooked on hind one; 
a cord is tied to each shaft, and a man standing in 
the loft above can then steer the vehicle very well, 
I have an idea that this simple lift may be of ser- 


It is better to buff the brass before working on it; 

but, if carefully done, the buffing will not injure 

the matting. If “F. O.” cares to publish his 

1 mE be pleased to give any information 
Can.—8. 0 0 


[62127.]— Finishing Repousse Work. —It 
has always been a puzzle to me to know where to 
acknowledge information received—through the 
query columns ?—for I think it is only fair to 
acknowledge a kindness. I now thank Fal.“ 
for his reply. It may be very well to say a 
polisher would do the work for a trifle; but he is 
not always within reach, and I have sometimes 
found “a trifle” subject to a good deal of varia- 
tion. Almost all the information “Fal.” gives 
I had in a little book by Haslope; but there, as 
also by “Fal,” the final polishing is direoted 
to be done after the tracing and beating, and it 
hee vocans I e this would ane all — ae 
tooling I hesitated to carry it out. I accordingly | +. 60 — 
Was satisfied with only polishing the plain parts, | ee to many other readers of “ Ours."—H. C. G8 
and then dipping the whole. The scratchbrush | (62160.]—Ooach;Builder’s Lift.—Sketch in 
did not seem to me to have the slightest effect ; | closed, showing principle of a simple lift, Ome 
but then I had only the iron motion on my lathe, 
and used porter, as I could not get ale or beer. 
Next time I will use higher speed and cream of 
tartar lubrication. My scratchbrush is in. in 
diameter, and the wires as fine as stout horsehair, 
say, qhgin. Would “Fal.” say if he knows any 
reason for the brass not being brought to a high 

olish before any tracing or beating is done on it? 
tt is s0 much easier to do it while it is in the flat. 
The brass I have worked on was got prepared 
from Gawthorp, and had the appearance of having 
been rubbed with circular strokes with sand or 
glass paper. What is the cause of a reddish tinge 
after dipping ?—F. C. 


5 Screw-cutting Apparatus. TO 
“O. J. L.“ —I was thinking that Niblett's a 
paratus might, if fitted to a traversing mandrel, be 
used in its present form, as well as for traversing. 
I am not likely, however, to have an opportunity 
of trying my suggestions, as my work is too coarse, 
and too long, for the apparatus.—A. F. SHAKE- 
SPEAR, Lüttichaustr., 14, Dresden. 


{62155.j—Acoustic Telephones.—I saw an 
arrangement for a central station exhibited some- 
where—at the Inventions Exhibition, I think. It 
was as follows :—The telephones, a separate instru- 
ment for each line, were fixed up in the building 
—near the top, if I remember aright, and speaking- | 
tubes from the instruments were led down into 
one room. When one subscriber wished to speak 
to another, the clerk at the central exchange con- 
nected the two speaking-tubes by another short 
piece of tube. Thus the conversation between the 
two would be unheard by anyone in the exchange, 
or by any of the other subscribers.—G. RALPH, |. 
Newcastle-on-Tyne. 3 


[62157.]—Petroleum for Steam Boilers.— 


leum as 21lb. of water per lb, of oil—i.e., about 
50 per cent. more. The temperature of the furnace 
in the latter case would be about 6,300° absolute, 
according to a curve given by Mr. Anderson 
in a lecture before the Inst, of Civil Engineers, or 
(4,900 + 461 + 60° =) about 5,421° absolute, ao- 
cording to his book on “Heat,” if using 15]b. of 
air per pound of oil. The usual temperature of a 
coke-burning locomotive furnace would be about 
8,700° absolute with 18lb. of air per lb. of coke. 
The disadvantages of petroleum appear to be risk 
from fire and explosion, and increased wear and 
tear of furnace plates owing to the high tempera- 
ture, which is considerably greater than melting 
steel. Anderson describes—not very fully—some 
ways of burning the oil in his book on “ Heat.” 
Several burners were illustrated in the engineering 
journals two or three years ago.—GLATTON. 
{62159.] — Evaporating without Heat. 
Pump air through a tank full of dry quioklime, 
and let it bubble through the liquid until too thick. 
Then let liquid flow as a thin, broad stream slowly 


large roller or drum, with four ropes coiled on ib 
one to each corner of platform on which carriage 
stands. Two, a and ö, fall direct from drum; the 
other two, c and d, are led off pulleys, Droms 
driven by a worm and wheel and endless rope. 
Lift to be in corner of building, and well guided. 
—GLATTON. 


[62163.]—Engine Governors.—The identical 
uestion asked by H. G. B. was answered in 
o. 1,101, and Nos. 1,107, 1,108, and 1,110 also con- 
tained some further information that may possibly 
prove useful, In the first of these the method of 
‘arranging a spring governor was described seit 
what fully; but if there is any point that does no 
seem quite clear, I shall be pleased to explain 
„H. G. B.” will write again.ä— W. J. R. 


62163.]— Engine Governors. — Referring 10 
ý $ C.'s d remark that W. J. R. promised to 
write further on this subject, but has hitherto 
failed to do so,” permit me to say that the prome 
-—if such it could be called—was conditio 1" 
said that when some of the readers of the E. M. 
had stated their views on a subject that certainly 
had not been over-discussed, I might have ano 10 
word or two to say on the matter. But with the 
exception of our friend T. C.“ himself, no a 
.seems to have felt any interest in the aubject, 5 
it naturally dropped. Although quite willing 
continue a discussion on governors had the 0008 
sion seemed to have demanded it; yet, on the other 
hand, it appeared to me bad taste and of doubt 
utility to force the matter. Furthermore, When 
the definite questions had been answered, the T 
method of pursuing the matter was to open Up! 
entire question of governing the steum-engiy 
which would demand a small treatise, Thesa 
ject of automatic expansion alone is one ut de 
Which many of the pages of the “Hi M; m 155 
filled without a superfluous word, whilst | A 5 
the most cursory examination of the ne long 
trip gears wére attempted—but no, life is no 


fan, in an upward direction. Common salt would 
do instead of this quicklime, and could be dried 
and used over again., It should be remembered 
that air does not “dry” a wet surface, it only 
hinders the ‘evaporation. The vapour forces its way 
among the particles of the air, and if the inter- 
atices are not already filled by moisture—that is, | 
if the air be dry—it does not hinder evaporation so 
much. Your best plan will be to make provision 
for pumping all the air away from the surface of 
your liquid, when you will get the highest rate of 
evaporation without heat which you can expect. 
GLATTON. 

[62160.]—Coach-Builders’ Lift.—I am afraid 
the reason why “ Hereward did not get an answer 
to his query this week was because it would 
really take up more space than could be given to 
one querist—that is, to give anything like a de- 


call it, Iwill give a description of the simplest 


2 


bus again cropped up, another little discussion may 
;, might be profitably dealt with. Should engines 


enn any other 
and expensive 


r ful practice solong as they remain unsettled. Some 
Ta philosophers have remarked that just at 
o tim 


do learn how to live, 
8 appear that when the steam-engine is at the point 
0 
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enough for that. Possibly now that the subject 


de entered upon. There are so many features that 
cease to be governed by the throttle-valve? If so, 
pien be found that is not complicated 

What is the most suitable governor 
fot small engines? These are just a few of the 
questions which are not by any means settled yet, 
and ate at the same time productive of much waste- 


ime they are about to die, men are beginnin 
In like manner it woul 


eing superseded by some more efficient heat- 
motor, then, and then only, we shall have learnt 
how to govern it properly.— W. J. R. 


(62166. ]—Leclanche Type of Cells.—First, it 
is not exactly the N glo quantities of carbon 
and manganese which gives the best results in 
these cells. The ordinary way of filling the porous 
cells is to surround the carbon plate with a mix- 
ture of carbon and manganese, which makes them 
give irregular results. I have seen cells that 
would run down before the bell had got fairly ring- 
ing. Now, to make a good Leclanché cell, you 
should first procure a good, hard, and very porous 
pot (the best I can recommend are made by J. 

tiff and Sons), a good, sound retort carbon plate, 
and some broken carbon and manganese, in separate 
paroels. Place the carbon piate in the porous pot, 
as near the centre as possible; now put a layer of. 
carbon, as thin as the pieces will admit, taking 
care that they are all in contact with each other ; 
then a layer of manganese in the same way, and 60 
on alternately, until the cell is full, and seal up, 
taking care to make two or three holes for ventila- 
tion. Secondly, fill in between porous and oarbon 
cell with all manganese; use zinc rod amalgamated. 
H. AUSTIN. 


(62168. |—Model Locomotive Engine.—The 
size of cylinders for 5in. driving-wheels should be 
about jin. bore by 1żin. stroke; but a plain boiler 
8hin. long and 3in. diam. will not make sufficient 
steam to keep these cylinders going—at least 100 
square inches of heating surface are required ; this 
can be obtained by adding a firebox about 4in. long 
by Ain. deep, and 2}in. wide inside, and five 4 tubes 
Sin. or 9in. long. The pressure of steam can be 
from 151b. to 20lb. per square inch. In models I 
find it is much better to have large boilers making 
plenty of steam at 101b. or 201b. than a small boiler 
carrying a much higher pressure.—E. L. P. 


[62176.-—Measurement of Surface.—It is 
very good of “Ym” to have taken the trouble to 
answer my query, but I am afraid he has not quite 
grasped the proposition. I require to know the 
surface of a body, not its volume, and “Sm” 
seems to imagine that surface and volume mean 
the same 13 * Let me make the 1 olear by 
an example. Take an ounce of lead in the shape 
of a bullet, and its bulk or volume can readily be 
ascertained by Sm's method of displacement, 
and also no doubt its surface if it be polished, 
which will be the minimum conceivable. Now, 
take this bullet and roll.it out to a strip the thick- 
ness of paper. Its volume will be found by the 

lacement method to be identical with the 
bullet, but its surface will be enormously increased 
and yet not indicated by the proposed method. I 
wish to know the different amount of surface be- 


tween a smooth and a roughened body, and I men- 
the only two possible methods 
can imagine. Perhaps “Sm” 


tioned in my que 
of comparing that 
or someone else can suggest some other plan, or a 
method of making my plans praoticable.—P. 


[62180.J—Telephone Switch—I think the 


annexed sketch will suit “Country's” require- į l 
two brass rings, I and J; fix these on the dial, and 


LINE FROM c 


L and R, two pieces of brass, insulated from each 
other with ebonite; P, hole for peg W to con- 
nect the two pieces of brass together; W, peg. 


ments. To switch C to A, or A to C, put brass 
peg in the hole P, which connects the two lines 
together.— W. JACKSON, M. 


gestion, Country 
sketch) answer his purpose very well and easy to 


[62180,]—Telephone.—Failing any better sug- | sudden change of temperature. I have tried to com- 
” will find a plug-switch (see | pensate wooden pendulums by carrying the leaden 

ob on a screw, and also on a zinc tube, but have 
not yet found a combination that is an improve- 
ment on the method described above.—SM. 


62183. |—Wood Pendulum.—I failed to notice 
“A. W. 's previous invitation to anyone who had 
tried wooden pendulum rods to express an opinion 
thereon, or he would certainly have been assured 
that one unfortunate at least (to his sorrow) had 
endeavoured to get a cheap compensated pendulum 
by the wood and lead method. Tis true he was 
not aware that the “word of the enigma” was 
paraffin, and he followed with happy anticipations 
and implicit confidence the instructions to procure 
a well-seasoned piece of straight-grained deal and 
varnish. That the wood taken was well seasoned 


LINE TOA 


support combustion and are not inflammable—e.g., 


| wood for pendulum and of 


2 admitted of no doubt whatever. It had served 

another purpose for thirty years at least, and had 

€ E NW: nearly two years’ additional drying near a steam- 
LINE TO C LINE TO O hoiler after it had been nearly trimmed to size. 
The ends had been carefully fitted, and at least six 

coats of copal were given. On the pendulum being 

BRASS PLUG attached to the clock a series of horological vagaries 


make, When switch is not required, a brass ping 
should cement 1 to 2, and another 3 to 4. A 
wants to speak O, plug between 8 and 4 should be 
removed, and plug between 1 and 2 placed between 
2 and 3; if it is D that A wants, it should be 
laced between 24 and 4. Of course, he wants to 
fix his brass plates firmly on some good insulating 
material (such as ebonite).—P. O. LINEMAN. 


[62178.]—Fires in Ships at Sea.—‘ Back- 
woodsman is correct in his belief that carbonic 
acid would extinguish a fire in the hold of a ship. 
Several patent fire extinguishers are now in the 
market, and these are all based on the principle of 
evolving large quantities of gases which do not 


carbonic acid, nitrogen, &c.—when thrown into the 
midst of a fire, or played upon it.—M. ISADER, 
Lewes. 

[62182.]—Electric Clock for Factory.—Per- 
haps “Manufacturing Electrician ” will ‘find 
sketch as under to meet his requirements: — Make 


B, C, that will just 


solder some pieces of brass, A, Age 
to 
p1: 


reach minute-hand, and some D, 


| touch hour-hand, rounded off at beginning end, so 


that the hands won't stick fast. The length of 
time the gong will ring will depend on the length 
of brass projections on ring J, as will be seen. 
The gong will have to ring the same length of 


time at fi ve minutes to six, five minutes to nine, and 
Oare must be taken not to 


five minutes to two. 
have F and H too soon, or the gong will ring at 
five minutes to these hours. Of course platinum 
contacts will give the best results. Auy farther 
information willingly given.—H. AUSTIN. 


[62183.|—Wooden Pendulum. — The use of 
araffia for waxing the 
same is no novelty. According to my experience 
an ordinary eight-day clock, the escapement of 
by a well waxed wooden paoia of lin. by din, 
in section carrying a lead bob of 121b. in weig 

a pin driven through the centre of gravity, keeps 
better time than a £100 astronomical clock fitted 
with the ordinary mercurial compensation. 
is too great a difference between the thin steel rod 
and the thick column of meronry.. The steel rod 
ig more rapidly affected than isthe meroury by a 


like a rate was obtaine 
the clock was capable of a fair performance, being 


which was reversed to make it dead beat, governed 


t by. 


There 


were performed that was simply exasperating. The 
djfficulty of regulation was enough to show the in- 


efficiency of the thing, but even when something 
it was never constant. As 


a well-made dead-beat unencumbered with striking 
train, I fancied that as the rate was increasingly 


losing the attachments at the ends of the wood 
rod were at fault. 


These were accordingly im- 
proved, but with the same vexatious results. After 
enduring this for three months, the conviction was 


forced upon me that wood was a totally unsuitable 


material for pendulum rods where accurate time- 
keeping is aimed at. Acting upon this convic- 
tion, the wretched bit of wood that had cost so much 
trouble was sternly consigned to the flames, and 
the long leaden bob used with a steel rod, which of 
course it only partly compensated. The result, 
however, has been an immense improvement on 
“cheap compensation,“ and will have to suffice 
until someone is enterprising enough to suppl 
zinc and steel tubes suitable for pendulums o 
moderate weight. By the way, would there not be 
a fair opening for someone to take up the manu- 
facture of zinc and steel pendulums upon a decent 
scale, supplying them to the trade and others? No 
one would think of using any other in a good clock 
if the price was only moderate, which assuredly 
could be effected by making fair numbers. But of 
course they will not be made; or, at least, when 
they are, the mark upon them will be something of 
the following character“ Tempus Manufacturing 
Co., Hora vile, U. S. A. -W. J. R. 


[62184.]J—Steam.— The simplest way would be 
to draw a diagram of your valve, Draw a line 
AO = half-travel of valve; with centre O and 
radius A O draw circle; with centre O and radius 


OT = outside lap draw circle; with centre O and 
radius O J = inside lap draw circle. Draw OC, 
making angle of 30° with A O. This is the position 
of eccentric when crank is at AO. On OO draw 
circle with CO as diameters; then O H, a line 
drawn from centre O through point of intersection 
of lap circle and circle on CO, is position of crank 
when steam is admitted, O D position of cut-off, 
O E position of release, and GO position of com- 
pression. To find position of eccentric to cut-off 
at three-quarter stroke: — In AB take O’ so that 
‘AO’ = 3 A B, draw perpendiculars O’ B’, join O B’ 
with radius C Y = quarter travel of valve; draw 
circle passing through O and X = point of inter- 
section of lap circle and line O B'; join O Y’ and 
produce to O, then OC = position of eccentric 


— — ——— el 


machine B, and escapes through the funne 
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when crank is at AO to give cut-off at three- 
quarter stroke. You must, therefore, advance 
your eccentric from C to C.—ELAG. 


eeo l ee compress steam at 4lb. to 
301b. pressure you would need to decrease the 
volume 7} times, taking p ο v. Therefore 7} x $ 
= 3}in. = distance of piston from end of cylinder 
when compression; this is ignoring the clearance 
of the ports and passages between valve and 
cylinder. Tobe correct, they should be added to 
the space between piston and cover at end of 
stroke. Compression would have to begin earlier 
in that case. With initial pressure 85lb. + 151b. 
= 100lb., and ratio of expansions 3, the terminal 
pressure would be 33°3lb., and mean pressure 701b. 
At commencement of stroke, when h.p. cylinder 


begins to exhaust into low-pressure cylinder, the 


baok pressure is 33:3lb, in the h.p. cylinder, at the 
end of stroke; when the steam was expanded 9 
times the pressure is 11-1]b. only. The back pres- 
sure on the h.p. piston is always the same as the 
pressure on the l.p. piston as long as communica- 
tion is open, except such loss of pressure as is due 
to friction of passage.—ELAG. 


[62186.]—Siphon.—ERRATUM.—In my reply 
upon this subject upon page 160, at 8rd line, 
ii weight ” is a misprint for height. A., Liver- 
pool, 


[62187.]—Silica in Fluorspar.— Very finely 
powder a few grammes of the substance, and 
weigh out 1 pame (15 grains) very accurately. 
Then fuse with 5 or 6 grammes of fusion mixture 
(equal parts of sodium and potassium carbonates) 
in a platinum crucible. When cold, put the 
crucible into a moderately-sized beaker and boil 
up with water, until all that can be dissolved in 
water is dissolved (if possible, break the mass up). 
Filter, and add cono, hydrochloric acid in excess to 
filtrate. This will precipitate all the silica, which 
oan be filtered off on to a Swedish filter paper with 
known ash. The precipitate is then dried a 
100° C. When dry,as much of the silica as pos- 
sible is detached from the filter paper and put 
into a platinum crucible; the filter paper is then 
cut up into small paos (without losing any) and 
placed on the lid of the crucible, and heated to 
redness until all the carbon has been burnt away. 
The crucible itself is then gently heated, allowed 
to cool, and weighed together with the lid. By 
subtracting the weight of crucible and ash from 
the weight thus obtained, the weight of the silica 
is found, and this multiplied by 100 gives the per- 
centage of silica.— M. ISADER, Lewes. 


{62197.] — Removing Nitrate of Silver 
Stains.—There are two ways open to you. Ist. 
Take a lump of cyanide of potassium and a saucer- 
ful of clean water. Go out in the open air, dip 
the lump of cyanide of potassium in the water, 
andrub it briskly over the stained parts of your 
hands. Finish by washing in a running stream of 
water, and rubbing in a little vinegar. N.B.— 
Throw away the water in the saucer, and be careful 
not to taste the cyanide, as it is a violent poison. 
2nd. Get a little tincture of iodine; paint over the 
stains two or three times with the tincture; wash 
it off. Now get a little liquor ammoniz from the 
chemist's, and dilute it with its own bulk of water. 
Wash the stains with that, and the iodine and 
silver will come off together. Repeat the operation 
if the stains are not quite dissolved away. The 
former is sure and quick; the latter is also sure, 
but much slower, and quite safe.—S. BOTTONE, 


[62199.J—Separation of Cream from Milk. 
— Grass refers to the centrifugal separator, of 
which there are several forms in the market, the 
principle of each being identical. The separator 
consists of a steel bowl, shaped like a kettle, re- 
volving horizontally or vertioally. The eriphery 
of this bowl, whatever its size may be, being caused 
to travel round at the rate of three miles a minute 
at least, and milk being introduced into the bowl, 
instant separation takes place of the cream from 
the milk, The former being the lighter remains 
nearest the centre, the latter flying to the outside, 
Various contrivances are employed for removing 
the cream and milk from the bowl. In the Leval, 
which is the form I have in use, there are two 
openings in the side of the bowl so arranged as to 


height, that the cream, rising higher than the milk, 


escapes by the uppermost and the milk by the 
lower hole, as shown in the annexed diagram, in. 
gak 15 Ai a 1255 Faol the milk enters 
e bowl by the funnel æ E is the interior of the 
bowl, represented full of milk, ahaded horizontally, 
and cream shaded vertically. The milk enters the 
tube F, and is driven out with great force into a 
circular pan, D, which rests upon the frame of the 
} ) | el d. The 

oream rises up to the orifice H, which, by the way, 
is a mere notch in the edge of the howl, and is 
driven into the pan c, which rests on the top of D, 
and thence escapes by the funnel o. The machine 
I have separates 50 gallons of milk an hour, the 
bowl revolving 7,000 times a minute. Now for its 
advantages. It is a fact well known to those who 
have studied dairying that the more quickly the 


grain; and lastly the 
‘rubbers and crocus, ' 


cream is removed from tho milk the better will be 
the butter produced, and so true is this that an 
expert can generally distinguish butter made of 
cream separated immediately after milking from 
that produced by setting the milk in pans. By the 
use of the separator a larger percentage of cream 
is removed from the mitk, a percentage which is 
generally considered to add £2 to the produce of 
each cow in the season. The freshly-separated milk 
is less likely to cause gastric disturbances in calves 
than skim milk, which is often sour, but it requires 
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the addition of a fat such as linseed to make up for 


t | the extra butter fat abstracted. There is no mess- 


ing and slopping with milk pans, and no worry 
about keeping the dairy cool, &o. Centrifugal 
separators are now made to work by hand, and 
separate about 20 gallonsan hour. Messrs. Carson 
and Son, of La Belle Sauvage-yard, London, are 
the agents for the Leval and Peterson separators. 
If, however, querist has only a small dairy, he 
would obtain almost equally good results at a much 
less cost by using the Jersey creamer, which, next 
to the centrifugal machine, is the best method of 
cream separation I have used.—Docrok MEDI- 
CINE. 


[62200.]—Vertical Boiler.—Height of boiler, 
24Jin.; diam. 13in. ; height of furnace, 15in.; diam. 
at bottom, Ilin.; at top, 9ġin.; eight tubes lin. 
inside diam., leaning at an angle of 75°—a single 
conical flue may be used instead, but I prefer the 
tubes—thiokness of plate, izin.; working pressure, 
801b. ; opening of safety valve, es . SHAKE- 
SPEAR, Lüttichaustr. 14, Dresden. 


(62201.]—Gramme Dynamo.—A wire ring 
armature does not usually give very good results 
when so small. You may get, perhaps, about five 
ep, ants of, say, 15 volts, I should put about 
8lb. No. 20 on the fields, in shunt with the arma- 
ture, and run it about 2,000 revs.—S. BOTTONE, 


[62202.]—Granite Turning.— Holtzapffel, in 
his chapter on “Stones and Minerals,” says :— 
“Granite is incapable of being worked in ‘the 
lathe ; it is therefore treated like porphyry, that is 
shaped with heavy picks, and finally with smaller 
points used with a hammer; it is afterwards 
ground with circular or reciprocating motion, ac- 


cording to the figure, by means of iron plates fed 


with sharp sand, next with emery, progressing finer 
and finer upon wooden rubbers, endways of the 
olish is perfected with felt 
he process is tedious and 
difficult, from the unequal hardness of the parti- 
oles; in this respect granite is inferior to por- 
phyry.” I have seen corundum used in India for 
cutting and polishing every known mineral oxcept- 
ing the diamond and ruby; it is in every way 
superior tu emery as an abrasive substance, and. 
very cheap in India 15 I have been unable to 


get it in England. Eos. 
[62204.]—Pumps.—bin. pipes are plenty large 
enough—4in. should ‘do. You should have an air 


vessel on suction-pipe, then you would not. have to 
start the column of water with such a jerk, oonse- 
quently the pump will work easier and with a 
fuller barrel. There is a little less friction by 


having the delivery-pipes a little larger than 


suction, which latter should be half-diameter of 

pump-barrel.— T. C., Bristol. Oo 
[62207.]—Legal.—aA marriage settlement need 

not be made public in any way. (2) The trade 

gazettes dare not publish it. (3) 

must be perfeotly selvent, including the liability 


entered into by the proposed settlement; more than 


that, if it is to be effectual in the event of a 


future bankruptcy, all existing debts must be paid | 


“settled” stands in the name of the i 
trustees or in their possession.—B. Sc., Plymouth. 


[62209.]— Relative Resistances of F. M. and 
in Dynamos.— For series machines, arms. 

ture = 1; F. M. 's = 4. For shunt-wound machin 
A. = 1; F. M. 's = 400. Please note that these 
figures hold good in practice for rather heavy 
machines, say from lowt. upwards. Small machines 
vary somewhat. Thus, small shunt machines work 
better if the ratio between A. and F.M.'s beas] 
to 25 or 30; and series machines work better if the 
ratio between the resistance of A. and F.M,'s be as 
1 to 1.—S. BOTTONE. 

[62212.]—Pump.—Stroke of pump equal lin. 
by Zin. diameter. You had better make pipes and 
valve seats all tin, diam. in bore, Cornish boiler 
2ft. by 1ft. 6in., tube 9in.; 3-16in. plate, rivets zin, 
no steam dome, safety-valve }in. dia., steam pipe 
$in., work at 60lb.—T. C., Bristol. 


, [62213.] — Shafting. — You must get holes 
through the partitions in approximate place for 
shafting, and strain a line through at right height 
‘and position for first hanger, and then level along 
from that for each hanger ; but each case requires 
4 little variation in treatment, the main thing 
being to get everything level and in line, which is 
easily done when you know where ends of shafting 
must come.—T..Q,, Brist. 


62214. — Boring. Have 3 bar 14ft. Gin. long 
by 13 in. diameter, or less on middle of length. You 
can cut grooves in this collar for insertion of hard 
wood packing, the cutter being wedged in a slot in 
front of collar. Bolt a temporary bearing to su 

ort bar and travel with saddle at each end of 
hole so as to support bar at intervals of 7ft. Gin, If 
you are particular in starting the out true and do 
not feed too heavily, I think you will succeed, 
Two cuts would be best. Have larger bar and 
collar for larger holes.—T. C., Bristol. 


[62215.] — Speed of Millstones.— To drive 
these at 100 (Puo is rather low if Aft. stones), the 
lay shaft and consequently engine shaft, if same 
size pulley, must make 100 
per minute —T. C., Bristol. 


[62217.]—Promissory Note.—A promissory 
note, in proper form and duly stamped, is an effec- 
tual voucher of debt, and in the event of “A's” 
death, B.” can recover the amount lent “A” 
from his representatives, provided he left sufficient 
surplus after payment of his funeral expenses.— 
B.SC., Pl outh. l 

[62218.|—Indicating Engine.—As far as the 
mechanical part goes, you must have holes drilled 
in cylinder sides at each end, quite clear of piston, 
to which must be fitted suitable cocks to which the 
indicator is attached. You must also fix a lever 
connected to oross head by a fork at free end, to 
which indicator cord can be attached at such a 
position as to give a movement of the cord of 4} to 
bin. The cord must be led over pulleys to indi- 
cator. The indicator must be well blown through 
to get it hot before taking a card. As regards 
reading diagram, you had better study the su pet 
in abook—a short reply would be useless.—T. C. 
Bristol. | 

[62221.]—To Affix Corner Pieces to Picture 
Frames. — These are usually composed of a mix- 
ture of whiting and glue, and being very brittle 
do not add much, to the “strength of the frame.” 
The best method is to scrape off some of the gild- 
ing here and there where the corner piece is to be 
fixed. Now place a damp cloth upon, say, a coal 
shovel, lay one of the corner pieces upon this, place 
it upon a fire for a minute or two, and it can then 
be bent in any shape to suit your requirements. 
Brush it with glue, and hold in required position 
for a short time until it sets.— A., Liverpool. , 


[62222.]-—Tempering Cast Steel Jumpers 
for Rock Boring.—For boring quartz rock upon 
the diggings, we used } and 3 octagon oast steel 
bars; these were faced up by means of a light 
hammer, not touched with a file or grindstone, 
heated to a dull red, and dipped slowly and per- 
pendicularly into water, and left at that without 
any letting down. The cutting face ought to be 
slightly curved, not flat.— A., Liverpool. 


* 37 + 43 = 86 revs. 


TONE.—Field-magnets, circular in section, 2ġin. 
diameter, 7in. long; yoke, 1łin, thick, 6}in. long; 
pole-pieces cast with F. M.'s having a tunnel özin. 
in diameter and forming a square of 64in. ; arma- 


ture, a oog ring (Faoinotti form), 5in, in diameter 


‘from tip of cog to tip of oog; 16 sections. Win 

the armature with about 3} No. 20 silk-covered 
copper. Wind the F.M.’s with 8lb. or 10lb. 
No. 20d.0.0. Connect the F.M.’s in shunt with the 
armature. This, if well made, will light easily five 
20c.p. lamps of 48 ohms resistance, and can be used 


e husband for charging secondary cells, It can charge five or 


six ih series.—S. BOTTONE. 


[62225.]—Heating Surface. Tou do not say 
what you consider low pressure. If not more than 
about 201b., and if you have a good draught, 500 


off. (4) There: is nothing to hinder the husband Square inches would do; but I should prefer a little 


being a trustee. (5) So soon as the property 


more if possible.—T, C., Bristol. 
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UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan 
swered for five weeks are inserted in this itst, and {f atii 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


Sinee our last, S. E. Hant has replied to 61832. 


Dynamo. To Mr. Conry, p. 531. 
Albategnius, 631. 

Sidney’s “ Arcadia,” 531. 
Spiral Springs, 531. 
Portable Eugine, 581. 
Walnut Veneer, 531. 

Steel Oastings, 631. 
Pendalum, 531. 

Organ Music, 531. 
Tin-plate Oreaser, 532. 
Condenser, 532. 
Electroplating, 532. 
Microscopical, p. 42. 
Telephonie, 42. l 

Brass Standards, 42. 

To Mr. Edward Conry, 42. 
Kilns, 42. 

Micro. Objectives, 42. 
Water Wheel, 43. 

Optical Lantern Lens, 43. 
Magnetic Coil, 43. 


QUERIES. 


102228.]J— Algebraic Geometry.—I would wish to 
be informed as to whether algebra can be applied to solve 
questions in geometry by any general methods, in the same 
manner as it is applied to solve problems in algebra books ? 
Those books do contain an application of algebra to 
geometry, but they don’t seem to give any general method 
of application. Can any such method be applied by a 
person with a knowledge of Euclid and algebra, but with- 
out any regular Knowledge of analytical geometry, or, as 
it ia otherwise called, co-ordinate geometry 7—J. K. 


162229.J—Induoed Ourrents.—Silvanus Thompson, 
in his “ Electricity,” says that a magnet when brought up 
toa circuit induces in that circuit a current, which will 
flow in a reverse direction to the current which would tend 
to magnetise the magnet with its existing polarity. Thus, 
I suppose that if a north pole is brought up to a circuit a 
current in a counter-clockwise direction will be induced ; 
and this is obvious from an energy point of view. The. 
difficulty I find is this: Supposing a bar of soft iron is 
placed inside the coil; when the north pole is brought up 
we induce a current in a couuter-clockwise direction in 
the circuit. Well, does not this current make the bar of 
iron a magnet, the end nearer to the north pole of the 
inducing magnet north—that is, a north pole by induction 
makes a north pole? Will some reader kindly say where 
Tam wrong ?—HLEM. 


162230.]J—Glaze in Teapot Strainer.—I have an 
henware teapot. The holes in spout are filled with 
the glaze. How can I remove this? I think fluoric acid 
would move it, but cannot get it here. How can I make 
alittle? I could get at it to drill it if I knew what drill 
to_use.—BROSCENIUS. 


d62281.]J— Weight of Flywheel.—Will any friend 
help me in the following ? 1 have madea model horizontal 
engine, 85 bore, ŝin. stroke. Now, whnt size and weight 
should the flywheel be, and how many revolutions per 
minute might I expect with 401 b. pressure of steam, and 
as I intend casting the flywheel myself of brass, what are 


_ the chief points to be considered to insure a good casting, 


and is brass suitable for pouring when it throws off a 
bluish flame ?—J. RARAN. : 


(63232.]—Speed Pulley.—I want to put up a new 
pulley on my lathe out of one piece of wood, the one 

to be Ain. diam. for quick speed, and the other Sgin. diam. 
for slow. As soon as I have got the mandrel put right the 
wood splits. I have tried ash and beech wood. Would 
rene ong reader inform me what to try next 7—YOUNG 


162283.J— G. W. Locos.—Wanted, principal dimen- 
sions and weight of n.g. saddle-tank goods engines, 1661 


[62234]—L. and N.W. Goods Engines.—What 
1 weight of the large goods or excursion engines ?— 


162238.—Honey.— How can artificial honey be dis- 
pnguished from the genuine article 7—A. F, SHAKESP EAR, 


en, ‘ 
162236. — Sulphuric Acid Bulbs. — Will some 
reader kindly tell me the best method of introducing, say, 
two or three drops of concentratei sulphuric acid into a 
small glass bulb or tube, and then of hermetically seuling 
the latter ?—A, B. C. 


[62287.]—Soft Colours. — Could anyone give par- 
ticulars for preventing sort colours on linen or cambric 
from running when washing? Also particulars for taking 
out print stains on linen or cambric 7—COLOURS, 


(62238.)—KFeed of Planer.—How is the feed-gear 
arranged so as to give the feed only at the commencement 
of the cut? In my machine, in cutting from right to left, 
the feed comes on at the end of the cut, and in conse- 
Deea, get a tool broken sometimes,—A. F, SHAKESP EAR, 


(62239.]-Antimoniate of Potash.—I wish to 
occasionally extemporise some antimoniate of potash by 
the wet process. Bowman's manual is the only one 1 
possess which gives a hint on the subject; but I find 
something more explicit is required—something to be 

one, or something to be avoided, as I do not meet with 
success in my experiments, though the process seems so 


simple, The aqua-regia I dilute; but water at this stage 


appears to me to affect the result, yet water is neces 

if boiling is to be performed; otherwise we haves 

pata: Would some chemical reader kiadly oblige me 
th a hint or two on the subject ?—PHOTOQRAP HER. 


(62240.]— Chloride of Calcium Solution. — 
Would some chemical reader kindly explaiu how I can 
prepare a solution of chloride of calcium to boil at 270 
degrees Fahr. by steam? Have tried various proportions 
of calcium, but failed in getting the above temperature.— 


. C. 8. 


[62241.J— Piston Rings.— Will one of our readers 
tell me how to put piston rings on a piston? Ought the 
piston to fit the cylinder, so that the rings would be level 
with the piston, or should it be turned slightly down? 
Full iustruct ions will greatly oblige—AN AMATEUR. 


[6224 2.]J— Chloride of Silver Battery. — Would 
some correspondent kindly inform me how to construct 
the above-named battery ? I can find many allusions to 


it in previous numbers, but none giving complete instruc- 


tions for making one suitable for carrying in the pocket to 
light an electric scarf-pin.—MORE LIGHT. 


(62243.])—Multiplex Back for Dry Plates.—Oan 


any fellow-readec give a description, with diagram, of a 
{ changing (or“ multiplex ”) back for dry plates (æ plate)? 


—EL SENOR INGLES. 


(62244.]—- Large Field Eyepiece.— Will“ F. R. A. S. 
answer the following? 1 am told that for a telescope 


| having in focal length (say) 15 apertures of o.g. an eye- 
. į piece can be made giving two degrees of arc in extent. 


Can this be done with good results for comets, star 
clusters, &c.? I have had three made at different times, 
hoping to obtain this, but have not succeeded. They 
were, two of them, pancratics, and one an ordinary day 
@p. Will our optical friends please consider this, and give 


‘| their candid opinion on positive and negative eyepieces, 


having regard to field ?——-CORONA. 


| (62245.)—Butterine.—Would Mr. A. H. Allen or Mr. 
. W. J.Grey be so kind as to inform me what is the nature 

} of the altered condition that takes plage in making 

‘ butterine, as to its digestibility ? Is it more so than 
ordinary fats? I understand that in making is is 
amalgamated with an acid (I believe nitric). If any were 
retained in the product, what effect would be produced 
upon those who eat it? I also understand that it under- 
goes a process of churning. What is the effect of doing so 
with regard to making it more digestible? Any of the 
possible effects that may result from living upon it I 
should be glad for them to state it.—P. W. R. 


(62246.|—Steam Ferry.—Will any of ours” kindly 
give me some particulars as to the construction and work- 
ing of any steam ferries under the following conditions ? 
Tidal river, } mile wide; rise and fall of tide,12ft. Barge 
to be worked by steam, and sufficiently large to carry a 
waggon aud team of four horses. Shall also be glad to 
know where one can be see at work.—J AOK, 


[62247.)}—Electric Saw.—In Vol. XII. or XIII. there 
was a short accouut ofan electric saw for cutting wood. 
Can any of our readers say if such has been perfected ?— 
T. WOOD. 

[62248.} — Gegenschein. — This is the German 
appellation of a phenomenon described on p. 420 of New- 
comb's Popular Astronomy,” as follows: It is said that 
in that point of the heavens directly opposite the sun there 
ia an elliptical patch of light, a few degrees in extent, of 
such extreme faintness that it can be seen only by the 
most sensitive eyes under the best conditions and through 
the clearest atmosphere.” Hus this appearance been 
noted by any reader of the “H.M.”? If so, under what 
conditions? Can it be explained 7—T. S. S. 


(62249.)—Proportional Size of Field Magnet 
to Armature of Motor.—About a year ago I made a 
small motor, consisting of two very much fattened borse- 
shoe magnets, and as the easiest way of balancing the 
resistances of the two, I made them exactly the same size 
and wound with the same lengthand size of wire. I want 
now, in order to increase the efficiency, to put in a larger 
field magnet. Must I make it so many times larger than 
the armature, and then calculate the size and quantity of 
wire required to balance the resistance, or take an equal 
resistance of larger wire and make the magnet just large 
enough to take it? If the first, how many times larger, 
and if the latter, what rule is there to determine what two 
sizes of wire would work best together? I believe the 
armature ig wound with No. 21, but I don’t know how 
much, and have no instruments with me here, except a 
galvanometer, which won't be much good in this case. 
1 should like to know where I get a table giving the 
resistahces of so many feet of erent sized wires. Is it 
in Sprague ?—HARBY FRIVOLI. 


(62250.)—Small Acoumulator.— Will that kind 
person who gave a description of a small accumulator in 
the ENGLISH MECHANIO, to light an incandescent lamp of 
30. p., tell me with what sized battery he charged it? For 
how long the lamp remained lighted after charging, and 
how long it took to get the plates of the acoumulator in a 
proper oxidised state before it would be in proper working 
order? As I intend making one, perhaps he will kindly 
give me this information.—A ROMAN. 


(62251.]—Bookbinding.—Would any brother reader 
tell me how to use book coverink on cloth covers with 
band stamps, brass type, &c ? How is the ink applied to 
the tools? Should the tools be worked in hot first with- 
out any ink, and then the ink applied to the impression 
with the tool cold, or how? Anyone who will give a few 
hints on above will confer a favour on—HAND STAMP. 


[62252.)~Defective Hydraulic Ram. — About 


two years ago 1 put up a ram to supply water to farm- 
yard. The fall of water is about 7$ft.; the farmyard, 500 
yards distant and 60ft. higher than ram; drive pipe, lgin. 
din.; discharge or supply pipe, ĝin. All went well till 
last week, when the ram stopped, and when opened the 
valve inside air chamber was worn out. Another was 


fitted, and we now find the machine does not work so well 
—in fact, it won't work at all unless there isa weight put 


on the pulse valve, without which it only makes about 
twelve regular strokes, then gradually increases in speed 
till it makes two, three, and four irregular sputtering 
strokes in the time of one, and eventually stops altogether 
with pulse valve closed. There is then a. small quantity 
of air under the pulse valve, which gradually escapes 
through it; but how it got there is what I eannot tind 
out. The drive pipe is lead, and in the work of getting 
in the new valve, that portion whioh is exposed in pit 
quite close to ram may bave been bent down slightly 
lower than ram; but this deflection does not exceed zin. 
It would seem that the air confined under pulse valve is 


now contains nearly 150 pages. 


the cause of the double and treble beat; but how ls it that 
the extra weight makes it overcome this, and how does it 
happen that under the same head and doing the same 
work it requires a weight on pulse valve now, when 
hitherto no such thiug was required? I may say that the 
valve in air-chamber is a plain bit of leather, with a 
stiffening bit of brass screwed on upper side.—SUB- 
SCRIBER. 


(62253.J}—Pitch Pipe.—Will anyone tell me how to 
make a pitch pipe that will have some variety, say three 
notes 7— H. G. P. 


[62254.J—Oreasote in Consumption. —Can any 
reader give any infor mation as to the use of a naso- oral 
respirator charged with creasote or oarbolic acid in 
phthisis, as recommended by Dr. G. Hunter MacKenzie in 
the Lancet (Nov. 27, 1880, p. 871, and Braithwaite's 
“ Retrospect,” LXXXIII. 1881)? Is it liable to excite 
aaa or inflammation of the throat and lungs.— 

PERO. 


[62255.]—Spiral Cracks in Glass Bottles.—Can 
some of your readers kindly tell me how the spiral zigzag 
cracks are made in glass bottles? I saw some once that 
came from India, and was told that only a few of the 
natives new the art. Is this so ?—R. H. H. 


[62256.]—Violoncello.—Can any fellow-reader oblige 
me with instructions on tne building of a violoncello 7— 
MID SUSSEX, 


(62257.|—Keying Permanent Way.—Could an, 
of our railway friends give the pro and con. of inside o 
outside keying, as I was always under the impression that 
inside was much the safer and more easy to examine? On 
crossing a portion of the Midland system yesterday 
(Sunduy), I observed that they had been relaying one line 
of rails, the new portion being keyed on the outside, 
differing from any of the others which are keyed on the 
inside, at the same time noticing that within a few yards 
there were two keys out and several others that I could 
kick in with my foot, a circumstance that appeared to me 
to be especially dangerous with outside keying. What is 
the reason of the change ?—J. O. B. 


[62258.])—Legal—Nuisance.— Will some legal corre- 
spundent kindly say if the ourning of leather scraps under 
a boiler is a nuiaance, and if the inspector can prevent a 
boot manufacturer from burning them, it being ina small 
town and very few houses round, as they take no notice of 
it in larger towns 7—L. L. 


162259.]J Chemical. — Will some practical chemist 
kindly say what gases, &., are evolved in the combustion 
of leather scraps, and if it is more injurious to health than 
burning coal, and are there any means of treating it to 
prevent smell ?7—L. L. 


(62260.]—Specific Gravity.—In some calculations, 
based on the specie gravities of certain substances, it 
became necessary to know the exact weight of a cubic 
foot of distilled water. Several books have been con- 
sulted, but the weights given by them do not agree. The 
two nearest yet happened on give the weight as 62°425 and 
62°51b.avoirdupois ; but eventheses how a difference of more 
than 2lb. per cubic yard. Will someone kindly say what is 
the correct weight of one oubio foot of distilled water in an 
open vessel at ordinary temperature, say 60° Fahy. ?— 
GRAVITY. 


(62261.]—Electric Lock.—I have an iron gate with 
a simple lacch at present, at about 50yds. from house, and 
wish to put some device on it so that it can be locked 
from the house by simply making contact there between 
two wires, instead of going to the gate on dark nights. 
Will any of ours kindly help me in my difficulty ?— 
Racos. ; 


[62262.]—Engine Query. — In a direct-acting 
horizontal engine tne ivugtus of the orank and oon- 
necting rod are 1ft. and 5ft. respectively. How far is the 
piston from the middle of its stroke when tue crank is 
vertical ?—A YOUNG ENGINEER. 


[62263.]—Azaleas.—Can any of your obliging readers 
tell me how to treat azaleas when they go off bioom? I 
mean those which have been forced in hot-houses, and are 
sold in London in full bloom. I have referred to several 
books which profess to give an account of the flowering 
plants we have in England, bat can find nothing about 
the treatment of azaieas. In one, a sort of dictionary 
work, the only reference to Azaleas is that A. prooumbens 
is now oalled Loiseleuria, with not a word about the 
culture of these charming’ plauts.—HORTUS, 


[62264.]—Duodecimals.—Having heard it said that 
12 is a better number than 10 as a base for counting, will 
someone kindly say if this is so, and why,and if our 
present system could be easily converted into duo- 
decimals 7—S. H. 


[62265.]—Marine Boiler.—The degree of saltness of 
the water entering the boiler is read off as , and that 


of the water in the boiler as 2. Tho temperature of the 


feed-water is 100°, and that of the water in the boiler 
280°, What percentage of the total heat given to the 
boiler is wasted by blowing off (the total heat of steam at 
248° ís 1189°4) 7—POZZL H]. 


(62266.]—Steam.—A -steam-engine raised 18$c.ft. of 
water through a height of 19ft. at each stroke, and made 
74 strokes per minute. The coal consumption was 32cwt. 
in 24 hours. Find number of units of work obtained b 
burning 1121b. (weight of cub. ft. of water taken as 62$1b. 


| PUZZLED. 


62267.]— Photographic Lenses, — Lenses for 
photographie arose ve generally soid without being 


‘attached to cameras. Is there any means of testing them 


in that condition? If so, how do you proceed 7—T. L. J. 


[62268:.)—Guano.—lIs there any rough-and-ready test 
by which a farmer may ascertain whether the bulk of 
guano delivered to him is adulterated 7— HART ANGLIA. 


Watch and Clockmakers’ Tools.—The illus- 


trated price-list issued by Mr. Morris Cohen, of 


Kirkgate, Leeds, is increasing in dimensions, and 
It will be 
found useful by all watch and olook dealers 
jewellers, &. 
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CHESS. 


ALL Communications for this department must be 
addressed to J. PIEROB, Langley House, Dorking. 


PROBLEM MXL.—BY “ BLACK PAWN.” 


Black. 
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White. 


(7 +1 
White to play and mate in three moves, 


SOLUTION TO 1.088. 


White. Black. 
1. B-K 6. 1. K takes Kt 
2. B-Q 5 (ch). 2. K moves. 
3. B mates. 


There should be a Pat K B5; but a second solution is 
still open, commenoing 1. B-K 8. 


NOTICES TO CORRESPONDENTS. 


CORRECT solutions to 1.037 by Avon, Country Boy, 
Hensing, J. W. Hamil), J. Palmer, J. Mackenzie, T. H. 
Billington, H. Hosey-Davis ; to 1,038 by Black Pawn (5), 
Link (5), A. Dean (5), F. Krasser (5), V. S. Puchin (5), J. 
Rayner (5), A Beginner (3), Major (2), W. Hosey-Davis 
(2), Harold N. Lancaster, W. Hewson-Kilbee, B. C. M. 
(Ipswich), J. Mackenzie, 


F. W. W.—You have overlooked the fact that after 
Black's first move the White K is in check. 


BLASE, J. Quigley, and Rev. E. L. Hopkins are thanked 
for problems. The first is requested in future to diagram 
his positions. 


ANSWERS TO CORRESPONDENTS. 


— — 


„ All communications should be addressed to the EDITOB 
of the ENGLISH MEOHANIO, 832, Strand, . C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawinga 
kor illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 8. No charge is made for inserting letters, queries 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
11 the names of correspondents are not given to in- 
quirers, 


% Attention is especially drawn to hint No. 4. The 
ce devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it, 


The following are the initials, &o., of letters to hand up 
5 . evening, April 20, and unacknowledge 
elsewhere 


H. BOOT. —A. Stanley Williams.— W. A. MoOlintock.— 
Leroy and OO.—Eos.— H. Sadler. —-An Humble Inquirer. 
ohn Hampden.—S. Bottone.—Proscenius.—I nquirer. 
—H. Schwarz.—Scud.—H. P.—Jumbo.—Bromide.— 
O. R. Marten.—Fish—G. J. Brown.—Doubtful.—R. A. 
Wheeler.— J. Eatock.— J. V. Blew.—Pen-y-Van.—A 
Country Parson. 


J. MILLER, Oharkoff. (The query was inserted, and 
there is a brief reply on p. 156. You might try mixing 
the emery with plaster or cement, or even with india- 
rubber or guttapercha. Ewbank’s polishing or whiten- 
ing machine consists of two cylinders placed concen- 
trically, tbe outer being stationary while the inner 
revolves. The latter is covered with sheepskin having 
the wool on, and that surface is placed outside, 
soas to rub the grains against the innor surface of the 
outer cylinder. We do not think there is any book on 
the subject; but you might find useful information in 
Rice, its Histo „ Culture, Manufacture, and Food 
Value,” by H. B. Prootor, published by W. Danhan, 24, 
Mark-lane, London, E.O., price 1s.)\—Moss PEARSON. 
(A current of alr beneath the floor would be useful ; 
but if the soil is permeated with noxious matter, it 
should be removed, and the whole basement be covered 
with lime or charcoal, or preferably concreted or 
asphalted.)—VIBRATION. (At any musica] instrument 
warehouse. Water, or water containing a little alum.) 
—SPEAKING MACHINE, (Fall instructions for making 
a phonograph have been given. See No. 683, which is, 
however, out of print, but may possibly be obtained by 
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advertising for it. Nos. 678, 702, also contain descrip- 
tions of phonographs, and others are to be found in 
books—such as Da Moncel's Telephone, Microphone, 
and Pbonograph.“)—FRAN T. (How would a black 
crayon do? Atany rate, sce what you can find at the 
stationer’s shop.)—B. O. O. (Qnery .is not of sufficient 
interest to others; nor would it bring out an answer 
if inserted. We do not recognise the design referred 
to; but uo doubt there are plenty of artists who would 
supply one as a matter of business.)—W.R. (Procure 
a catalogue from Mr. Batsford, 56, High Holborn, W.C. 
You may find a suitable work in that.)—CONSTANT 
READER, Ebbw Vale. (The best way would be to pro- 
cure estimates from those who do such work; unless it 
is to be done by some local workman. You will find 
many suggestions in back volumes, and might perbaps 
try the Polmaise system illustrated in No. 411, and 
described in No. 398. No one could give any useful 
advice without plan aud dimensions of the building.)— 
J. D. R. (If you mean a d-pilatory, try a strong solu- 
tion of sulphide of barium made into a paste with 
powdered starch sud applied directly. 2. Corrosive 
sublimate is soluble in boiling water, and also in cold. 
3. Do not know anything about it, or what is meant.)— 
J. H. HENDERSON. (Crookes's Handbook of Dyeing 
and Calico Printing, Longmans, 42s. We do not know 
of a work devoted exclusively to the use of the dyes 
named.)—G.-WATKINSON. (The only instructions for 
building an American organ that cau be said to be com- 
plete appeared in Vol. XXVL, which has long been out 
of print.)—NITRO-GLYCERINE, (It is made by mixing 
nitro-glycerine with an infusorial earth—generally 
Kieselguhr. Why not obtain one of the cartridges ?)— 
A POOR FITTER. (If you want to understand the 
principles of electricity you cannot do better than study 
Sprague's Electricity: its Theory, Sources, and Appli- 
cations,” published by E. and F. N. Spon, 125, Strand, 
price 15s.; but if you want details of batteries, uccu- 
mulators, dynamos, &, you will not find them except 
in our columns and those of the technical journals.)— 
CONSTANT READER, Kidderminster. (The best book 
on the Gas-Engine is Dugald Clerk's, published by 
Longmans. We do not think there is one on rotary 
Engines.)—H. DEAN. (What do you mean by letter- 
graphic printing? There is a “Grammar of Litho- 
graphy,’ but no book that we know of on what are 
commonly called the “graphs.” They have been de- 
scribed many times in back volumes.)—E. H Y. 
CLEVEDON, (They are ebonised with logwood 
decoction and copperas, and polished, as de- 
scribed many times; but see No. 1078, p. 216. 
2. The weight is the best test, as a rule.)— 
ONE WISHING TO BREW. (We think not. Black's 
“* Treatise on Brewing,” Longmans, 10s. 6d., is a good 
book; and Gardner's “Brewer, Distiller, and Wine 
Manufacturer, may be useful. It is published by Spon 
at 68. 6d. Possibly Booth's Complete Art of Brewing,” 
Simpkin, Marshall and Co., one shilling, will give all 
the instruction you require.) - CORONA. (We do not 
know the price; but it can no doubt be had of David 
Nutt, Strand, or of Wesley and Son, 28, Bssex-street, 
Strand, W. C. It is published by F. Ha) ez, Rue de Lou- 
vain 108, Brussels.) —A. FREEMAN. (Immerse in a hot 
solution of caustio soda or potash, and then brush well 
with powdered pumice or Bath brick. Place in clean 
cold water until the bath is ready. The method has 
been frequently described. If you prefer the acid, ask 
for “ dipping acid“ at any drysalters or large oil-shop.) 
—CHENGSTRY. (Certainly. See indices. You do not 
say what the shades are.)—DEFENCE. (By appealing to 
a magistrate, who will, if necessary, cancel the inden- 
tures. Good Friday and Christmas Day are regarded 
as Sundays; but they are not observed as holidays in 
all trades, nor in all parts of the country.) —W. JACK- 
SON, M. (Any patent agent can tell you by referring 
tothe records. We think some time in 1892, Others 
expire before then.)—A CONSTANT READER, (Appli- 
cation must be made to the Oomptroller of the Trade 
Marks Registry, Southampton-buildings, London, E.C., 
on prescribed forms. You should procure the Rules 
from the office, price 6d.)—R. LOUDON. (See the text- 
books and back volumes. The work referred to was 
published some time ago.)—A. DUMBELL. (There are 
many recipes in back volumes; but they do not perhaps 
answer all your conditions. The insect powder made 
from the flowers of a foreign grown pyrethrum is, per- 
haps, the best ching.) — J. R. M. (You can do it with scales 
or with the squares, that is, threads laid over in squares or 
pencil lines ruled, say, lin, square on the original, }in. 
square on the paper that is to have the copy.)—J. WIL- 
KINS. (The red lead is no doubt at fault. The best 
aquarium cement—at any rate, one which has stood the 
test for many years—is made by mixing three-parts 
each by measure of finely-powdered litharge, tine White 
sand, and plaster of Paris, and one part of finely-powdered 
rosin. Mix thoroughly, and work into a paste with 
boiled linseed oil free trom driers ; beat it up well, and 
use it after it bas stood forabout four or five hours. 2. 
A cement made by mixing guttapercha one part with 
two parts of pitch, is also good.)—OLIVER BAVINGTON 
JONES. (Coal is believed to exist there. See note ona 
paper read at the late meeting of the British Associa- 
tion, p. 55, No. 1,121. It seems certain that the coal- 
fields of South Wales and Somerset are connected with 
those of Belgium and the North of France.) ONE 
ANXIOUS TO LEARN, (See recent back numbers and 
Vol. XLIII., and procure also an elementary textbook.) 
—GERM. (Ph.D. is a very doubtful degree; but you 
can obtain all particulars from the respeotive univer- 
sities, if you cannot refer to back volumes.) -A. B. F. 
(No necessity to go to a special hospital, St. Bartholo- 
mow’s, or any of the general hospitals, will attend to 
cases of that kind, and at some—notably St. Thomas’s— 
you can enter the paying wards. You must see the 
house-surgeon about admission. Taking your address 
to be in Kent, the train would land you near the first- 
named hospital, and you should apply between 9 and 10.) 
—ENQUIRER, Oxon. (As you have seen nearly all the 
recognised authorities, we can only suggest application 
to the Throat Hospital, Gray's Inn-road.) — JOHN 
STROUD. (Why not try Banting's system ?)—ORIMSON 
LAKE. (Yes; there is no copyright now in the 
originals.)—STOOK. (Get Mathieson's Vade Mecum 
for Investors,“ Mathieson and Oo., Bartholomew House, 
Bank, E.0.)—OYMRO. (No; 18 is not too old, but pre- 
miums and periods of service are entirely matters of 
rivate arrangement on whioh we cannot advise.)— 
NQUIRER. (Look up our back vols.; it is late in the 
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day to ask for an explanation of the brakes mentioned, 
They have been described long ago, and discnmed 
almost ad nauseam )—L. DAVIS. (I. We cinnot give 
estimates—practically that is what you ask. . Go 
through the shops. 3. You must decide this y 

4. Yes, most certainly.) —CHAS. C. ELLISON. (Too per. 
sonal to print. It is one thing to call objects of oms 
mental turning gimcracks,’’ and quite another to 
sneer at a man himself. Dr. Edmunds is the medical 
Officer of Health for St. James's, Westminster; he is a 
well-known London physician, and has in his time done 
great good in connection with philanthropical and 
scientific undertakings. Like all hobbyists, he treads 
on people’s corns sometimes, and they are perfectly 
justified in veturning the pressure—but after the same 
fashton )—MEMNON, SKINNINGROVE, R.S. O. (Intype) 


HARNESS’ ELEOTROPATHIO BELT 
should be worn by all WEAK MEN AND WOMEN. It renn 
henlth, strength, and energy to the whole body, and fron 
relieves and cures all Nervous and Rheumatic Affections, Liver 
Kidney Diseases, Sleeplessness, &c. Thousands of testimonish 
received. Pamphlet and advice free of charge. Harnem' Work, 
famed Electropathic Belt may be obtained (post free) 7 — 
Cheque or P.O. for 21s., to Mr. C. B. HARNESS. Consulting 5 
clan. THE MEDICAL BATTERY COMPANY (LIMITED), 3 
OXFORD STREET, LONDON, W. (corner of Bathbone-place). 


CHARGES FOR ADVERTISING. 


Thirty Words oe oo oe ae ee 

Every additional eight words .. . es o 

Front Page Advertisements Five Shillings for the first 40 wori, 

9d. per line. Paragraph advertisements One Shilling 

er Une. No front page or paragraph advertisement inserted for 

ess than Five Shillings. Reduced terms for series of more thané 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for x 
& 


Twenty-four words .. oe e os 
For every succeeding Eight Words. .. ee 


ADVERTISEMENTS in the SIXPENNY 


Sixteen words es es ee ee oe oe 
For every succeeding Eight words .. ry œ 


9 It must be borne in mind that no . 
appear in the S Sale Column. advertisements 
must be prepaid ; no uction is made on repeated: neertion 
aad in cases where the amount sent exceeds One the 
. would Pe poem u E A could be aont ote 
8 a Stamps, however (prefera nny stamps), 
tent Share it ry inconvenient to obtain Pobre 


i The address is included as part of the advertisement, and charge 


or. 
Advertisements must reach the office by 1 = on Wednesday to 
insure Insertion in the following Friday’s number, 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are m 
uested to observe that the last number of the term for whid 
their subscription is paid will be forwarded to them in a PIJE 
Wrapper, asan intimation that a fresh remittance is necemary, li 
it ia desired to continue the Subscription. 


Holloway’s Pills purify the blood, regulate the 
liver, and strengthen the nervous tem. They expelall 
matters, and throw into the cirowlation the purest elements for m+ 
taining and repairing the frame, and, above all, they impart tone to 
the controlling nervous system, the due action of whi 
and modifies olroulation and respiration. 


OUR BXCHANGE COLUMN. 


The charge for Exchange Notices is 8d. for the 
24 words, and 8d. for every succeeding 8 oe 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Scientific Appliances.— ruat 
1 Depot, Chenies-street, near British Museum. Esta 

Slides, many different, Pleurosigmas, &o. Exch 
others. Also 8 two samples d e tor aay oe 
—125, Coltman-street, Hull. 


Wanted, cne to three-horse Launch Mao hinery = 
Fittings, Lathe, Ratchet Brace, Safety-valve, an 
£60 worth HARDWARE offered.— HARRISON, Boat-builder, Deren. 
Cornwall. 


Wanted good Model Steamer, without engines 5 
boilers. Will . Musical Box, cost £12 13a. this Jer. , 
Bedford-street, Liverpool. 


Optimus Printing Press, cost 35s. Offers. 


Newton’s Three-wick Lantern, cost £4 43, and three 
don. Slides, coloured, £2 10s. for the lot, or offers in Safety Bicycle 
—WRIGHT, 118, Lumb-lane, Bradford, Yorks. ` 


Splendid Gramme Dynamo, 100c.p. lights, Der, 
aae riabli terminals ; wanted Ba Bicycle, he ter.—OLIVEB 
CORNWBLL, 72, Goldstonevilla-road, West Brighton. 


Zain. centre back-geared Bench Lathe, bed planed 
for saddle, in exchange for 52 or 54 bicycle, value £7 to — 
BEALE, 35, Market Hill, Cambridge. 

4}in. With Mirror, in inner and outer cells, by 
Browning, adjusting screws, and airtight cover, film in exoulest 
condition; have purchased a 6}in., so no need for above. Exchange 
for first - class phonograph or model locomotive, or offer 
SOUTHGATE, 76, Spring-road, Ipswich. 


Orguinette with 20 tunes, wanted small Sorewing 
TACKLE or 48in. or 50 Biopele.—H. HALL, 1, Coton-bill, Shrevt 

ary. 

Steam Gauge, 2}in. Lathe Wheel, single speed, St. 
Crank Boller, it. high, J plates; pump, sult one-horse engine 
Offers. Mutual approval.—W. SMITH. 

Vice and 5ft. Bench, Youth's Tricycle, Grindstone and 


Frame, two capital Surface Plates. Offers. Stamp for reply 
SMITH, Bilston-road, Wolverhampton. 


Six-stop Chamber Organ for Piano or Trioycle- 
Farther particulars, EK. WHOMEs, Bexley Heath, Kent. 


“Rankine’s Applied Mechanics,“ new; 
“ Perry’s Steam,“ Nen Natural Philosophy,” “ Campins 
inear Clarke's Steam Engine.” Exchange boo 


Engineering” ag 
—H., 56, Grantley-~street, Grantham. 


Tricycle, Rudge’s Convertible Sociable, splendid 
rar oni pari pleted. alls everywhere except pedals, lamps, 3°) 


cost £29. change for modern Drawing-room Furniture, 
£12.—BUOHANAN, Greenwood nud Co, 110, Fenchurch-strest, 
London. 


Dassel “Popular” and “ Technioal Badu: 
CATORS.” Exchan tor Hand Dynamo or Wimshu 
Machine. Offors. — d. Boorn, 55, Beardall-atrtet, Hackrab 
Torkard, Notts. 
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the moon was near the meridian, that his 
barometers at the top and at the bottom of 
Box Hill, read more nearly together than 
when she was close to the horizon. If 
though, we must reiterate, these minute tides 
influenced the weather in the slightest 
degree, it must change twice a day—a sup- 
position too ridiculous to merit further 
notice. 


Moon’s changes; but, unfortunately, the 
Earth turns on her axis in 24 hours of 
sidereal time—zi.e., in 23h. 56m. 4:09s. of our 
ordinary time, which time is derived from 
the Sun, and as this turning takes place 
from west to east, when it is noon at Green- 
wich it must be ih. p.m. at any station 
15° east of our National Meridian, and 
11h. a.m. at any point 15° west of it. Let 


. THE MOON AND THE WEATHER. 


À OF all surviving pseudo-superstitions that 
: of the influence of the Moon on the 
weather dies the hardest; and the belief that 
b the (so-called) “changes” of the Moon are 
accompanied or followed by changes in the 
; condition of the terrestrial atmosphere is 
& still to be found among a very large number 
indeed of otherwise educated and enlightened 
people. Let us first see in what form this 
—belief has been most widely current, and 
Mthen glance at the grounds on which it is, or 
‘is supposed to be, founded. During the 
„earlier years of the century ‘scarcely an 
almanac appeared which did not contain the 
«following table, prefaced by some such re- 
marks as that it was “the result of many 
W ears actual observation”... was con- 
_ stracted on a due consideration of the attrac- 
tion of the Sun and Moon in their several 
positions respecting the Earth,” &c., and 
. latterly additional weight was attempted to 
ebe conferred on it by the bold assertion that 
wit was the production of Dr. Herschel,” and 
that it was “constructed on philosophical 
‘<principles.” 


“It Moon change! In Summer, In Winter. 
2 Tina — 


At 12 noon Very rainy. | Snow and Rain. 
11 If between 

2 and 4 aft Changeable, | Fair and mild. 
4 „ 6 eve air. Fair. 
A1 Fair if wind (Fair and Frosty 
n „ 8 „ NW if wind N or 
„ 10 „ Rainy if S : 
K. , or SW Rain if S or SW, 
all » 12 night Fair. Hai and frosty. 
212 : jr rost, unless 
Al „ 2 mng Fair. wind S or SW. 

2 „ 4 „ Cold: showery. Snow; stormy. 
„ 6 „ Rain. Snow. 

a 8 „ [Wind and rain. Stormy. 
Bs „ 10 „ Changeable. Rain or snow. 
10 » 12 „ Showery. Cold; windy. 


jir 
We shall have something to say about 
„ Hersohel's connection with this rubbish pre- 
s¥ently : meanwhile let us examine it in the 
„light of familiar astronomical facts, And 
nt, as to the moon “changing.” To hear 
dhe majority of people talk, one would 
«imagine that a “change” of the moon is in 
zome sense cognate with a conjuring trick; 
an which the performer, after showing that 
he has nothing in his hand, instantaneously 
produces an egg, an orange, or a ball from it. 
„OW nothing could well be farther from the 
‘truth than this: the fact being that the moon 
_S always changing 01 second before con- 
-Junction she is waning, 01 second after it 
| the is waxing, and so throughout her monthly 
path, When her (celestial) longitude is 
"identical with that of the sun, she is said in 
ine almanacs to be “New”: when such 
ee tnde differs 90°from the sun’s towards 
d east she is in her “ First quarter“: when 
yi 15 are separated by 180° the moon is 
Stele : and when she has travelled to 
at point in her orbit in which she is 
10 to the west of the sun she is said to 
+ in her “Last quarter”; in each case 
om ae assumed that she is viewed 
“tom the Earth's centre. 
41 Word “ change,” 


The use of the 
werd cb then, in connection with her 
1 in these four points of her orbit, is 
oe 5 pure and simple. If, though, we 
a k at the table above, and assume, 
a Mporarily and for the purpose of argu- 
K ‘at, that a “change” of some sort actually 
“dint take place, let us see where its pre- 

ons will land us. It gives, it will be 
11 tved, prognostications of the weather 
7 8ed to be incident upon the time of the 
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us take a hypothetical example and see how 
We will imagine that 
the Moon is New at Ih. 50m. in the 
early morning at. Greenwich on any 
Well, as this is 
between 12h. and 2h. in the morning, we 
ought, according to our table, to have the 
Now Berlin is 53m. 35s. 
east of Greenwich, and hence the local time 
of new moon at the last-named place will be 
Zh. 43m. 358. a.m. But this is, obviously, 
between 2h. and 4h. in the morning, when a 
change brings cold, showery ” weather 
We have only to trace similarly the alleged 
effects of the lunar phases right round the 
24 hours, or 360° of longitude, to show in what 
an utterly hopeless mass of contradiction 
such a theory will land us. That the same 
moon should at the same moment produce 
diametrically opposite weather in England 
and in Prussia has only to be stated to show 
e have said above 
that Sir William Herschel’s name was, and 
occasionally still is, attached to the table on 
which we have been commenting. Here is 
a denial of that most eminent astronomer's, 
. p. 237, of the 


this will operate. 
given day in summer. 


weather Fair.“ 


its naked absurdity. 


extracted from Vol. 
Philosophical Magazine. 


„Many of the public papers, for a length 
of time past, have occasionally ascribed 
certain predictions of the state of the weather 
to me, and several of them have lately gone 
so far as actually to prefix my name to what 
they have called a‘ Weather Table,’ in which, 
according to certain changes of the moon, 
wind, rain, snow, frost, &c., are prognosticated. 
Such a table, by some mistake, has even been 
very lately inserted in a very respectable 
philosophical magazine. In justice to myself, 
therefore, I think it highly necessary that 
the public should be undeceived by my de- 
claring that the table pretended to be of my 
construction, as well as every prognostication 
of the state of the weather that has appeared 
in the newspapers, as ascribed to me, are all 


gross impositious. 
“WILLIAM HERSCHEL, 
“ Slough, near Windsor, Sept. 16, 1809.” 


We may add that we have also seen this 
table ascribed to Dr. Adam Clarke; but the 


late Admiral Smythe alleged that it was a 
mere piracy from an out-of-the-way work, 
“ Curiosiora et Selectiora Variarum Scienta- 
rium Miscellanea,” by Martin Szent-Jvany. 
„But,“ we have heard people say, as the 


moon influences the tides, why should it not 


affect. the atmosphere too?” To which the 
immediately obvious reply is that the tides 
are a semi-diurnal phenomenon ; so that, on 
this principle, the weather ought to change 
twice a day also ! A conclusion too ridiculous 
to be entertained. Nevertheless the moon 


does influence the atmosphere by causing the 


production in it of tides so minute as, under 
ordinary cirumstances, to be masked by other 
fluctuations. The existence of these atmo- 
spheric tides was first definitely established by 
the observations of the late Professor Daniell, 
made on Boxhill, in Surrey. It is pretty 
evident that observations made merely at the 
sea-level would not suffice for the detection 
of such tides, because, of course, the moon, 
as it were, in piling up a higher column 
of air beneath her would also attract it; 
and opposing such attraction to that of the 
earth, pro tanto diminish its weight (and that 
of the heightened column of mercury in the 
barometer.) But if the tide exists, the upward 
diminution of pressure ought to be slower 
under the moon ; and, as a matter of fact, 
Daniell fonnd, from observations made when 


A curious kind of superstition in connec- 
tion with the moon and the weather prevails 
pretty extensively, in the shape of a belief 
that when the young moon is “ lying on her 
back ”—in other words, when the line join- 
ing her cusps is nearly or quite parallel to 
the horizon, she is holding water,” 
and rain will certainly follow. r. 
How this idea arose, it would be idle to 
speculate ; but the explanation of the 
phenomenon itself is sufficiently simple. 
In the outset, the moon is never much more 
than 5° either to the north or south of the 
Ecliptic, or apparent annual path of the Sun 
through the heavens. Now the line adjoining 
her cusps (the sharp points of her crescent) is 
always square to a great circle passing through 
the sun and moon. Two minutes’ study of 
a celestial globe will show how variable is the 
inclination of the Ecliptic to the horizon, 
and consequently that of the line joining the 
cusps of the moon also. Early in March, 
after sunset, and at the end of September, 
before sunrise, the inclination of the Ecliptic 
to the horizon is some 62°. Hence, if the 

oon were in the Ecliptic, the line joining 
ee cusps would be inclined about 28° to the 
horizon. If, though, we suppose her to beat 
her greatest distance north of the Ecliptic, 
the great circle passing through her centre. 
and the sun’s may be inclined 10° (or even 
more than this according to her age), with the 
result that if very young, the line joining 
her cusps may be parallel to the horizon. 
When this condition of things obtained at 
the end of last February, all meteorological 
observers will remember how the popular 
idea that it is indioative of wet weather, was 
falsified. | | 

Finally, the most elaborate comparisons of 
meteorological records made in France and 
in this country (in which the Greenwich ob- 
servations for forty years were carefully 
collated with the moon's phases during that 
period) have sufficed to show that no connec- 
tion whatever exists between them. The 
solitary observable effect of the moon upon 
our atmosphere was believed by Sir John 
Herschel to be exhibited in the tendency te 
disappearance of cloud under the Full Moon 
(“ Outlines of Astronomy,” p. 285), and this. 
he attributed to the heat radiated from her 
surface. 


REVIEWS. 


The Mechanics of Machinery. By ALEX. B. W. 
KENNEDY. London : Macmillan and Co. 


HIS work has been some time in pre- 
paration, and portions even in type for 
several years, as it is based on the lectures 
delivered from time to time by Prof. 
Kennedy to the students in his classes at. 
University College. That fact will account. 
for the methods adopted in treating special 
subjects, which might have been modified if 
the work of other professors could have been 
utilised. The volume deals with the me- 
chanics of constrained motion, and is a. 
notable addition to the series of “manuals 
for students’ issued by the publishers. The 
first six chapters deal with problems which 
are in reality geometric ; but chapter seven. 
introduces the dynamics of mechanism, and 
then Prof. Kennedy found himself obliged to. 
choose between the adoption of some system. 
of absolute units, or the use of the word 
“pound” as the name for a unit both of 
weight and of force. He has, as we think 
wisely, retained the pound, and thus made his 
work more acceptable to engineers than it 
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cumulators, primary batteries, in their present 
form, are employed for generating electricity, 
gas will maintain its monopoly, people's eye- 
sight will suffer, their blood will be poisoned, 
their existence during a considerable portion 
of their lives will be rendered miserable by 
our present methods of lighting.” The 
volume belongs to the Specialists’, Series” 
issued by the publishers, and con 
tains a brief but sufficient description of 
nearly all the modern appliances used for 
electric-lighting, with much useful informa, 
tion for those who contemplate experiment- 
ing with the best substitute for gas ; butit 
should be.clearly understood that the electric 
light is more expensive than either gas or 
mineral oil. It has advartages which in 
certain circumstances compensate for ii 
extra cost. pi 


Practical Electricity. By W. E. AYRiOS, 
F.R.S. Eondon, Paris, New York, and 
Melbourne : Cassell and Co. 


We have previously referred to this work 
as the best of its kind, for it is a laboratory 
and lecture course for first-year students of 
electrical engineering based on the practical 
definitions of the electrical units. Electricity 
is a science which demands a great deal of 
experiment or laboratory practice from s 
student who would grasp comprehensively 
its main principles, and although this volume 


manner. That is followed by a chapter 
entitled “ Units of Connection,” in which 
various fastenings and connections are illus- 
trated and explained. Then we have the 
“construction” of the engine with its 
accessories, and ditto of the boiler, followed 
by a chapter on the slide-valve and its action, 
in which use is made of the Zeuner diagram. 
This chapter, and that on the Indicator Dia- 
gram, will be useful to many who are not 
specially interested in portable engines, the 
illustration showing an indicator diagram in 
seven different positions; that is, in the pro- 
cess of being drawn, rendering the matter 
clear to a student possessed of only average 
intelligence. The chapter on “ Hints to Par- 
chasers ” contains a good deal of common 
sense and practical wisdom, and completes a 
manual which may be recommended to the 
attention of all users of portable engines, and 
to buyers.and owners of steam-engines 
generally. The book is freely illustrated 
with plates and illustrations. 


The Steam-Engine. By GEORGE C. V. 
Holuks. London: Longmans. 


Tus is one of the well known series of 
Textbooks of Science issued by Messrs. 
Longman and Co., and covers the whole 
‘field expressed or understood by the title 
„ Steam-Engine.“ The author is a Whit- 
worth scholar, and secretary of the Institu- 
tion of Naval Architects; he is aware of the 
need for an elementary textbook dealing in 
a manner suited to the abilities of beginners, 
with subjects intimately connected with the 
steam- engine as an economical means of ob- 
taining motive power, and he has accordingly 
dealt at some length with the modern science 
of thermodynamics, or the fundamental 
principles underlying all practice in connec- 
tion with heat engines; with the effects pro- | practical course of instruction, and student 
duced by the inertia of reciprocating parts who can afford to make or purchase some of 
on quick-running engines; with the geo- the more useful apparatus—especially me | 
metrical methods of dealing with slide- suring instruments,—will be able to follow 
valves; and with the methods for diminishing | the course with ‘advantage even in the 
the losses of efficiency in expansive engines absence of laboratory instruction. In many 
—e.g., superheating, steam-jacketing, and cases directions are given for making the | 
compounding. The author has availed him- apparatus, but in every sense the work k; 
self freely of the information to be found in treatise. as its title claims. on practical det | 
such classic works as those of Rankine and tricity i i e 

in He 


otherwise would have been, though there are 
some other teachers who will fail to agree 
with him. As the translator and editor 
of Reuleaux's great work, it is natural 
for Prof. Kennedy to adopt the system 
of analysis set forth in the “ Kinematics” of 
the Berlin professor, and his first few 
chapters are mainly a summary of Reuleaux; 
but those which follow are based on entirely 
different lines, and are the result of Prof. 
Kennedy's practical experience as a teacher. 
Wherever it is possible the graphic method 
of treating a problem is adopted, because 
engineers and students can as a rule use 
drawing instruments, while few are familiar 
with analytical mathematics. The notes on 
wheel teeth and gearing might be studied 
with advantage by many who now work b 

rule of thumb, and not a few will read wit 

attention Prof. Kennedy’s section on disc 
engines, in which he describes those remark- 
able devices—the Tower and the Fielding 
engine (the latter is fully illustrated in No. 
1,066). In the chapter on Friction, the author 
commences by treating the subject in the 
familiar manner, but says subsequently that 
engineers have to deal with lubricated sur- 
faces moving with high velocity and under 
varying’ pressures, in which conditions the 
“laws” of friction not only are not true, 
but fail to represent approximately the 
more complex phenomena with which 
they have to deal. Throughout the work 
Professor Kennedy has endeavoured to 
place the various subjects before the 
student in the scientific manner, and if 
readers cannot understand at first, they will 
do well to persevere until they comprehend 
the full meaning, for a little learning of the 
kind is worth more than all the rules of 
thumb known in the workshop. For that 
reason we commend Prof. Kennedy’s book 
to the attention of machinists and all inter- 
ested in the study of machinery. Í 


The Portable Engine. By WiLuiaĮm Dyson 
_ WayxsbrovuGcH. London: Crosby Loçk- 
wood and Co. | 
THE author of this work tells us that in 
Trevithick’s engines (circa 1803) we have the 
essentials of the portable engine, which was 
first seen as an engine upon wheels at the 
Royal Agricultural Show held at Liverpool 
in 1841. With that invention, a rotary disc 
engine, constructed by Ransomes and Sims, 
of Ipswich, under a patent obtained by Mr. 
Henry Davies, of Birmingham, the history 
of.the modern portable commences. It 
had a vertical boiler carried upon a single 
pair of wheels, and could be drawn by one, 
horse. The crank-shaft was fitted with a 
universal joint coupling it direct to the 
threshing-machine. This engine received 
the warm commendation of the judges ; but 
much difficulty was experienced in over- 
ceming the prejudices and the fears of the. 
farmers, who naturally without experience 
objected to the introduction of a steam 
farnace to their rickyards. Makers, however, 
continued to persevere, and by means of suc- 
cessive improvements brought the portable 
engine to a high degree of perfection. Little 
improvement has, however, been made since 
1872, and, indeed, the portable engine of 
to-day is in all essential features identical 
with that of twenty years ago. Mr. Wans- 
brough’s work is an excellent textbook of this 
useful form of engine, for while it describes 
with all necessary minuteness the details of 
various devices, it is free from a suspicion of 
recommending any one maker's productions, 
or of pretending to select an engine from 
amongst the many competitors now in the 
market. Proceeding in a business-like way, 
which commends itself to the reader desirous 
of obtaining information, Mr. Wansbrough 
commences with an elementary description 
of the high-pressure steam-engine and the 
locomotive type of boiler, in which he con- 
trives to convey an accurate idea of the work- 
ing of: the apparatus in a remarkably clear 


contains over 500 pages, it comprises, with 
some additional matter, only the substance of 
a first year's course. Prof. Ayrton intends 
we imagine, to follow it with other volume; 
giving the second and third year's work of 
the complete course for students of electrial 
technology which he has developed; but be 
that as it may, the present work will be 
found useful by teachers as a basis of : 


Cotterill, of Zeuner and Clerk-Maxwell, as ; aa 
well as in the Transactions of the societies| WE have also received Ælectrici 
which devote attention to the subject: the | Treatment of Disease, by James R. LUNNER f 
result is a textbook in which the student|M.R.C.S. (London: E. W. Allen), a trust 
will find all the information he needs to give | Worthy guide to the use of the pita | 
him a comprehensive, understanding of the | therapeutics ; giving an account of ni al 
nature of the steam-engine in theory and prac- | electricity will accomplish, from the prac 4 
tice, and to prepare him for taking up the more | experience of the author and other vidi I 
elaborate ‘treatises on branches of the sub- known physicians and surgeons.——Jarr eh: 
ject. The author has not assumed that his | Norwich Almanack and Directory Con val | 
readers have any acquaintance with the|Jarrold and Sons) is a model of a Jon 
sciences of heat and motion; but they will | directory, full of information about dem 
require a knowledge of elementary mathe- eastern counties. The ABC of a i 
matics and geometry to follow him. Ex-|(Dry-plate) Photography (London: Ste. 
amples are given in the text, where it is scopie and Photographic Co.) is a. new en 
advisable, to explain as fully as possible, and | greatly enlarged edition of a we 
at the end of the work there isa long list, | manual of the popular art, contaimng er ; 
which will serve as exercise questions and a | trations of specimens from the ye te | 
means of testing the knowledge acquired by | Photographic Exhibitions promoted by ihe 

the student. The volume contains more | Company. Complete Handbook D yp | 
than 200 figures and diagrams, and is an | Management of Accumulators, by Sir Pa 

excellent addition to the series of which it|SaLomons, Bart. (London: Whittaker an 
forms a part. Co.), is the second edition, revised and e 


: larged, of a valuable little book written by f; 
Are and Glow Lamps. By JuLius MAIER i h tical experiens 
Pu. D. London: Whittaker and Co. FTT 


in the actual working of accumulators. 4% 
ALTHOUGH the title of this work would | frontispiece is a photograph of the inte 
apparently limit it to a 5 of the 


of the accumulator house at Broomhill, m 
various lamps used for electric lighting, it is 


smaller pictures of the engine-house, boiler 
in reality a practical handbook containing an | house, dynamo and engine-rooms, abori 
account of the now numerpus inventions | Broomhill, and a portrait of Sir David. 10 
employed, with the exception of dynamos, little book is invaluable to those abou | 
which are described only in principle, commence their experience with 1 . 
with a section devoted to their efficiency |lators— Practical Electric Lighting, “| at 
and application to electric lighting. Dr. | BROMLEY-HoLMES (London: E. and 10 
Maier is an advocate of the new light, Spon), is the third edition of 3 wen : 
which he says has proved its superiority | manual to engineers and others connec a 
over gas in every point except that of with electric lighting. Dyndimics Je 
price; but he is fain to confess that so] Beginners, by the Rev. J. B. 5 0 
long as dynamos, steam or gas-engines, nc- | (London: Macmillan), explains the 6. 
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mentary . principles of dynamics in a 
manner easily understood by those possessed 
of ordinary mathematical attainments. There 
: are a number of examples, with questions 
> from examination papers and the answers. 
> — Reports on the Colonial Sections of the 
Exhibition, edited by H. Trueman Woon, 


: M.A. (London: W. Clowes and Sons), is a 


= collection of the reports made on the exhibits 
ii at the recent “ Colinderies,” which may be of 


. some use. They have been prepared under 
= the supervision of the Council of the Society 
> of Arts——An Introduction to Machine 
it Drawing and Design, by Davip ALLAN Low 
~ (London : Longmans), is a useful work for 


those who desire to acquire the skill and know- 
w: ledge necessary for making working drawings 
—that is, for those who are seeking to enter 
the drawing office——Chemistry for Be- 
- ginners, by R. L. Taytor, F. I. C., F. C. S. 
* (London: Sampson Low and Co.), is an in- 
troduction to the study of the science in- 
pz tended primarily for the elementary stage of 
m the S. and A. examinations——The Mystery 
re Of Gravity, by J. Fraser, C. A. (London: 
i: Wyman and Sons), is a thoughtful tractate 
Lb on a rather puzzling subject. Beginners 
Guide to Soldering, by HERBERT. JONES 
x (Liverpool: G. Ellams), will be found useful 
„x by those who wish to learn the details of the 
yx art of soldering ——A Photograph, and How 
ax to Take It (London: Horne, Thornthwaite, 
c and Wood), is a pamphlet and price-list, 


m in which a great deal of information 
i M compressed into a small space. 
i A Manual of Practical Solid Geometry, com- 
i: Bled hy, W. G. Ross, Major R.E. (Cassell 
„g and Oo.), is adapted to the requirements of 
in military students and draughtsmen by the 
Cy seroma of geometrical drawing and forti- 
2 ation at Woolwich. 
Lubrication, by Louis Simpson (Manchester: 
m J. Andrew and Co.), will be found a useful 
i gudo by those who have to purchase lubri- 
Ants for machinery. Exercises in Wood- 
i Working, by W. C. Unwin, F. R. S. (London: 
1 ngmans), is a set of drawings for use. in 
pr handieraft classes and in elementary and 
„ technical schools. It will be found admirably 
r ri ry for its purpose, as it covers a good 
deal of the work of the pattern shop, as well 
88 much of that daily done by the carpenter 
sb-and joiner.——Science in a Petroleum Lamp, 
iby W. K. FULLEYLOVE (Birmingham: J. G. 
Hammond and Co.), is a readable brochure, 
ue showing how much of interest can be made 
aout of so simple a thing as an ordinary 
j pain lamp. Elementary and Advanced 
s- Descriptive Geometry, by W. S. Bruns, F. S. Sc. 
„(London: Simpkin, Marshall, and Co.) is a 
jj: useful treatise by the author of a Course 
p’ Geometrical Drawing” which met with 
„ Considerable favour. The chapter on Graphic 


yc Arithmetic will be welcomed by many 
zu students. . 
s" We have also to acknowledge the receipt of 


1” Keyto Engines and Engine Running, by Josua 
* Roser (London: Sampson Low and Co.); 
Ie Geology of England and Wales, by 
, Horace B. Woopwakrp, F. G. S. (London: 
WG Philip and Son);—and The Electric Motor 
anch ies Applications, by T. C. MARTIN and 
6 0 Werzinn (London : E. and F. N. Spon). 
io : 7 
15 ELECTRIC LOCOMOTION. 
| HERE can be no doubt that if it were not 
3% 1 for the red tape which hampers every 
5 enterprise in this country we might by this 
, time have had more practical experience of the 
- utility of electric locomotion than we can 
5 iain m the successful experiments at 
, Blackpool, Brighton, and at Port Rush in 
Ireland, In the United States electric tram- 
E+ Ways are at work in many of the larger cities, 
„aud preparations are being made for widely 
~ ‘tending the new method of traction; while 
„ an the Continent of Europe there are at least 
oo tramway schemes which are not only 
„ but financially successful. So long 
180 as May, 1881, an electric tramway was 
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opened near Berlin, and traffic has been 
regularly carried on during the six years, with- 
out a mishap of any importance, although 
the average speed is twelve miles an hour, and 
100,000 passengers are carried annually. The 
line has always been regarded more as an ex- 
periment than as a type to be permanently 


adopted, and for that reason cars with different 


kinds of gearing have been tried, not for a few 
months, but in regular work for several years 
in order to test the durability of the 


mechanism adopted. It is well known that 


to obtain a high degree of economy an 
electro-motor must run with great velocity, 
which must be greatly reduced by the time its 


motion is transmitted to the driving axles of a 
tramway car; methods of doing that form the 
subjects of several patents, and it may be that 


the best arrangement has not yet been devised. 


In a highly-interesting paper on the subject 
read last week before the Society of Arts by 
Mr. Reckenzaun, a gentleman practically ac- 
quainted with all the minute details of electric 
locomotion, the author said it seems an easy 
thing to the uninitiated to reduce 800 revolu- 
tions of one shaft to 80 of another; but when 


it has to be done in connection with a tramcar, 


a vehicle on which ‘space is limited, noise ob- 


jectionable, and dirt and dust in abundance, 


one obstacle after another crops up to disap- 
point the inventor who imagines he has solved 
the problem, On the Berlin-Lichterfeld line 
one of the cars has run 76,000 miles since the 


opening, and has pulleys on the motor shaft 
and car axles with V-grooves in which run 
cords of spiral steel wires. The cords are made 
by winding a pair of wires closely on a man- 


drel rather less than jin, in diameter, so that 


the finished “cord” is a flexible spiral having 
an external diameter of barely 7-32-of:an inch, 
This device, it seems, works without noise or 
vibration, though some little difficulty, is expe- 
rienced in adjusting: the “cords” upon the 
pulleys; for it too tight they will break at 
the joints, and if too loose slip at starting—not 
a disadvantage, as that is ‘the most trying 
moment in all gearing driven by electro- 
motors. Other devices are employed, ' such as 
the pitch-chain, but the spiral cords seem to be 
the best. On Mr. Volk’s line at Brighton, belts 
made of leather links are used; the armature 
shaft, with a Sin. pulley, driving a counter- 
shaft with a 24in. pulley, from which the belt 
is taken to the driving axle, The belts slipa 
little at starting, but that eases the motor; 
while, if necessary, the countershaft being oar- 
ried in adjustable bearings, the belts can be 
made as tight as desired. The expense per car 
mile of this line, the prime mover of which is 
a gas-engine using gas at gs. 3d. per 1,000 cubic 
feet, is only 2d.—a figure which is below that 
which Mr, Reckenzaun gives as possible when 
the most efficient machines are employed —viz., 


3d, The Brighton arrangements are, however, 


scarcely suitable for ordinary tramoar traffic, 
as there is no mud to contend with, and the 
ordinary rails serve as conductors of the cur- 


rent. It should also be noted that each car 


last year made no fewer than 23,475 miles, and 
but for opposition in certain quarters the 
Brighton electric tramway would be a success 


in every sense of the term. Of lines worked by 


overhead-conductors the most carefully con- 
structed, if not the most important, is that 
arranged on the plan of Messrs. Siemens and 
Halske at Mödling, near Vienna. It is nearly 
three miles in length, and, like most other 
electric tramways in Europe, does nine-tenths 
of its traffic between April 1 and the end of 


October, the average cost being 3°42d. per car 


mile, The average speed permitted is a little 
over nine miles an hour, and the conductors 
are slotted tubes carried on posts 18ft. high and 
90ft. apart, except on sharp curves. The bore 
of these tubes has to be made perfectly smooth, 
so as to offer but little resistance to the passage 
of the contact carriage, which consists of a 
flexible piece of flat steel carrying three gun- 
metal pistons made in halves, with springs in 
the middle, so as to keep the surfaces of pistons 
and conductor in contact. The pistons require 
renewal about every two months. Overhead 
conductors are, however, scarcely suited for 
electric-tramway work, except in country dis- 
tricts, such as the line just referred to, or that 
between Frankfort-on-Main and Offenbach, 
which is 4'1 miles long, aud has the slotted 
overhead tube, and a contact carriage made up 
of two solid iron pistons, which require 


189 


renewal every three or four weeks at a cost of 

one shilling for each carriage. Both the 
Mödling and the Frankfort cars have spur 
gearing, and the experience gained with them 
is not favourable to the further utilisation of 
that means of connecting the motor shaft with 
the driving axles. For instance, in the Frank- 
fort cars a pinion of 17 teeth on the motor 
shaft gears into a wheel of 56 teeth on a 
countershaft, and a pinion of 26 teeth on that 
drives a wheel of 52 teeth on the axle of tho 
car, giving a ratio of about 6'6 to 1 between 
the motor and the car wheels. The motor, 
however, runs at the comparatively low speed 
of 500 revolutions per minute, and the whole 
arrangement is heavy, for the train of wheels 
weighs about 4cwt.,and the total weight of the 
driving gear for one car is more than 26owt. 
The gearing produces so much noise and vibra- 
tion that the sensation experienced in the car 
is anything but agreeable, and the wear and 
tear are so great that the pinion on the motor 
shaft wears out in a month, although made of 
hard gunmetal. Mr. Reckenzaun says that one 
of the cars is being fitted with wheels having 
double helical teeth, which are expected to 
work more smoothly and be more durable ; but 
it may be doubted whether any difference in 
the shape of the teeth will render toothed 
gearing tolerable, although it should be men- 
tioned that nearly one million passengers 
patronised the Frankfort electric tramway last 
year in spite of the disagreeable noise made by 
the gearing. .On the Port Rush line, the longest 
electrio tramway in the world, pitch-chain 
gearing is used, and is stated to work satisfac- 
torily,.as it does also on the Bessbrook-Newry 
line, Both these lines are worked by elec- 
1 derived primarily from water power, 
and the cost is respectively 3d. and 4d. per 
car mile, in the latter case including every- 
thing. Mr. Reckenzaun referred briefly to the 
Blackpool line, and mentioned the systems de- 
vised by Profs. Ayrton and Perry, and by 
Messrs. Pollak and Binswanger, the former 
having the third rail” divided into sections, 
the connection with the main cable being made 
automatically by the train as it moves along; 
and the latter an N novel system, in 
which a powerful magnet under the car 
attracts, or is supposed to attract, an iron ar- 
mature in a thoroughly insulated trough 
beneath each rail section, which armature 
when attracted makes contact between the 
cable and the surface rail, and through the 
latter with the switch of the car motor. Both 
systems are ingenious and worth trial; but at 
present no opinion can be formed of their effi- 


ciency, as they exist only on paper. So far, we 
have referred only to lines in which the cur- 
rent is conveyed from a central station to the 
‘car throughout the whole length of the tram- 


way; but batteries carried by the car itself 
‘are & muoh-earlier device, having been adopted 
‘so long ago ag 1839, when, of course, they were 
too expensive, the secondary or storage cell not 
having come into knowledge then. In order to 
compare the two systems, Mr. Reckenzaun esti- 
mates the efficiency of the conductor and of 
ithe secondary battery in the following manner. 
Taking the tramway at Mödling, the conductor 
has 2 ohms resistance, 20 ampères of current 
ifor each car, and 500 volts E.M.F. at the ter- 
minals of the charging dynamo. Supposing 
‘only one car running on the line, the waste of 
energy will be practically nothing at the com- 
mencement of its journey; but it will be 
'20? x 2 when it approaches the furthest end of 
the line ; the average resistance—that due to half 
the length of the conductor—is 1 ohm, therefore 
ithe average loss is only 20? x 1 = 400 watts 
against 500 x 20 = 10,000 watts generated by 
the dynamo, or a loss of 4 percent. With six 
cars on the line equally distributed, however, 
using 120 ampères, the loss will be 14,400 watts 
out of 60,000, or 25 per cent.; and so by in- 
creasing the number of cars and the current 
the efficiency becomes less and less. With the 
accumulators the loss is constant, no matter 
how long the line, provided the quantity of 
stored energy is sufficient for the time, and it 
matters not how many cars run at the same time 
on the tramway. The weight to be propelled 
would be increased, which would entail a corre- 
sponding augmentation of power, and therefore 
a greater consumption of fuel would be the re- 
sult. But fuel really plays a small part in the 
total expenditure, and viewed from the stand- 
point of convenience the propulsion of tramcars 
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by means of secondary batteries is the best 
system that can be adopted, especially in towns, 
because it leaves the permanent way in its 
present simple state. Whether each car should 
carry its own battery and motor, or an electric 
locomotive should be used for hauling cars, 
will depend on circumstances; but so far as 
the neighbourhood of London is concerned, it 
appears that the electric locomotive will be the 
first system tried, for trips have already been 
made with the Elieson locomotives on the Rom- 
ford-road out of Stratford, and we presume 
they will soon be put into regular work. 
The locomotives and the secondary batteries 
are ready, and but for the roundabout methods 
of the Legislature would have been earn- 
ing money and conveying passengers long 
ago. These locomotives weigh road-worthy” 
something like seven tons; what they will do 
in the way of hauling cars remains to be proved, 
but there is not much doubt that they will be 
cheaper than horseflesh, and it is certain that 
they will leave the road as clean as they found 
it—a point which should not be forgotten in 
comparing the respective merits of horse and 
mechanical traction. Sufficient has already 
been done to show that the cost of electric tram- 
ways need not exceed 4d. per car mile, whereas 
horses cost from 7d. to 10d.; so taking the 
lowest estimate there is a saving of one-half, 
and probably when experience has enabled 
managers to rub off items which can be dis- 
pensed with, the economy may be still more. 
As to the gearing for transmitting the power. 
Mr. Volk believes in the linked leather belts, 
bat Mr. Reckenzaun and others consider the 
worm arrangement the best; on this point the 
mechanicians may have something to say, for 
if electric tramcars are to be introduced it will 
not be either the noise or the vibration pro- 
duced by the gearing that will long remain an 
objection. It may be that the spiral wire cords 
adopted ard used for some time on the Berlin 
line will be found the best arrangement ; but 
it is certain that spur gearing will not do, be- 
cause however smoothly it may run when new, 
it rapidly deteriorates and makes so much noise 
as to be decidedly objectionable. If the elec- 
tricians can, however, place electric tramcars 
on our roads, the gearing will not long bea 
source of trouble to them, for there are many 
methods of transmitting motion which are free 
from noise, which only await a favourable 
opportunity for asserting their superiority—in 
che circumstances, 


ASTRONOMICAL NOTES FOR 


e 


MAY, 1887. 
The Sun. 
g At Greenwich Mean Noon, 
O e 
— Souths. n 
8 Right |Declina- ; 
D Ascen- | tion a 
Al sion, | North. i 
h. m. s. h. m. si, ., „ [h. m. s. 
11157 O'l8ax| 2 33 2415 3 52| 2 36 23°52 
611 56 28°82 „ 2 52 35/16 31 27 2 56 6:29 
11/11 56 11:46 „| 3 12 00/17 52 9] 3 15 49:07 
L611 56 877 „3 31 41/19 5 25| 3 35 31°84 
21/11 56 20°58 „ 3 51 35020 10 38) 3 55 14°62 
2611 56 45°93 „| 4 11 430/21 7 15| + 14 5740 
4 32 3121 54 47| 4 34 40°18 


4111 57 23-08 ,, 


The method of finding the Sidereal Time at 
‘Local Mean Noon at any other station will be 
found on p. 382 of Vol. XLIV. 


It is hardly worth the while of the observer 
to continue to watch the Sun for the very rare 
spots that appear on his disc. After the 22nd 
there will be no real night in any part of the 
United Kingdom, as the Sun never descends 
18° below the horizon even at midnight. 


The Moon : 


tks Full at 2h. 1‘3m, in the afternoon of the 7th, 
zand Enters her Last Quarter at Sh. 17°4m. p.m. 
on the 14th. She will be New at 11h. 5°4m. p.m. 
on the 22nd, and enter her First Quarter at 
3h. 197m. in the early morning of the 30th. 
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Occultations of (and near approaches to) Fixed Stars by the Moon. 


© 
od! N E ; , 
8 ame of = | Disappear- | Moon’s 
8 Star. g, ance, Limb. 

AA 8 

| 

h. m. 

4 |y! Virginis 2} | 12 25 p.m. Dark 
5 B. A. C. 4277 6 1 40 a.m. Dark 
5 iz Virginis 5 9 30 p. m. S. S. W 
8 Libre 411 4 a. m. N. N. E. 
13 |r Capricorni 5 3 35 „ Bright 
19 29 Ceti 61 12 52 „ Bright 
29 45 Leonis 6 8 37 p. m. Dark 
29 |p Leonis 1 11 10 „ Dark 
30 |o Leonis | 4 | 7 46 „ Dark 


t Near approaches. ft Moon has not risen. A description of the construction and use of this 
table, with an illustration, appears on p. 383 of Vol. XLIV. 


APRIL 29, 1887. 


As 83 
8. | | eA | oa 
2 8 Reappear-| Moon’s | 8 
2 Pa ance. | Limb, | 3% | 2% 
is Tr 
‘ h. m. 8 À 
114 1 8a.m.| Bright | 199 | 230 
152 146 „ | Bright | 165 | 199 
334 
162 
107 457a.m.| Dark | 274 271 
101 350 , | Dark | 299 | 260 
38 9 34 p. m. Bright | 278 | 314 
49 12 2 „ | Bright | 272 311 
139 8 6 „ | Bright | 171 | 188 


Jupiter’s Satellites. 


ga 8 38 =| ad 
os! 3 8 © = 88 
>A) 838 S| oa 
8 8 L Q G 
S 6 a | md 

3 | III | Tri I | Oc D 

3 | IIL | ShI I| Tr 1 
3 III Tr E 1 Sh I 

3 III Sh E 1 Tr E 

4 II TI I T SN E 

4 | JI | SALI If | ShI 
5 1 Ir I | Oc D 

5 | II |}OcD II Tr E 

6 II Ee R II Sh E 

6 I OSD I|EcR 

6 I) Ze R L Tr E 

6 I Tr 1 I Sh E 

6 I | ShI II Oe D 

6 L Tr E I| Tr I 

6 I Sh E Ii ShI 

7 I| OcD III | Ec D 

7 ZI SME II Tr I 

7 I Ee R III | Ec R 
10 | IIL | Trl If} ShI 

11 | III Tr E I |OcD 
11 | III | ShI II Tr E 
12 II Oc D II Sh E 


g|., P 
— © 
3 33 x. 
8 K 8 
I | Ec R 
I| TrI 
IJ ShI 
IITrE 
I I ShE 
T| Ec R 
III | Oc D 
III Oc R 
II | Trl 
Til | Ec D 
I | Oc D 
II | Shi 
IIi Tr E 
III | Ec R 
I; Trl 
II Sh L 
1 Tr E 
1 Sh E 
II | Ec R 
I | Ec R 


Ec Eclipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappear- 


ance; R 


Reappearance; I Ingress; E Egress. The printing of a phenomenon in italics 


indicates that its visibility is rendered doubtful, either by the brightness of the twilight, or 


by Jupiter's proximity to the horizon. 


SSS SSS TT. ... . — ... — 88 


The Moon. 
Day of | Moon’s Age 
Month. at Noon. Souths, 
Days. h. m. 
1 8˙1 6 58˙8 p. m. 
6 13˙1 11 297 „ 
11 18˙1 3 14°6 a. m. 
16 23°1 7 177 „ 
21 28˙1 10 51˙8 „ 
26 3°5 3 62 p. m. 
31 8'5 7 330 , 


The Moon will be in conjanction with Jupiter 
at 8h. a.m. on the 6th; with Mars at 7 a.m. on 
the 22nd; with Mercury an hour later; with 
Venus at 8h. a.m. on the 26th; and with 
Saturn at 5 o`clock the same afternoon. 


Mars 
Is absolutely invisible. 


Mercury 


Is a Morning Star up to the 27th, at 2 p.m. on 
which day he comes into superior conjunction 
with the Sun, after which he passes behind the 
Sun and becomes an Evening Star. It is need- 
less to add that it is only at the beginning of 
May that the observer will have a fair chance 
of seeing the planet properly, if at all. His 
diameter decreases from 6'4" on May Ist to 
5" by the 23rd ; so that he really only appears 
as a large star in the telescope, 


Mercury. 
og Rich P ; , 
ght | Declination 
2 8 Ascension. North. Souths 
AA | 
—— 
h. m. 4 r h. m. 
1 1 59 3 5S7 10 297 a.m. 
6 1 34˙4 7 78 10 38˙5 „ 
11 2 62 10 37˙0 10 506 n 
16 2 419 14 176 11 65 „ 
21 3 21˙8 17 56˙2 11 266 „ 
26 4 57 21 12˙5 11 508 „ 
31 4 523 23 41˙6 0 17˙6 pan. 


2 8 

It will be seen, from the above ephemeris, 
that Mercury, starting from a point to the S.E. 
of Piscium, will travel through the remaindet 
of Pisces, cross the Northern outlying part 
Cetus, traverse the entire width of Aries and! 
considerable part of Taurus, being something 
like half-way between Aldebaran and 8 Tan 
on the 3lst. He will be in conjunction W 
Mars at 4 a.m. on the 22nd, and only 27 a 
of that planet; and also with Uranus at me 
night on the 23rd. 


Venus 


Is an Evening Star throughout May. She ® 
now very notably gibbous, and her diamen 
increases from 18'4" on May Ist to 16" by U. 
last day of the month. She does not set 875 
about a quarter to 11 on the night of the ls 
and by the end of May it is something the 
llh, 20m; p.m. ere she disappears below 


APRIL 29, 1887. ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,153. | 


Ee 


horizon. She is a most conspicuous object after 


dark, over the W. by N. and W. N. W. 
it. sz 
34 Right Declination 
Sg |Ascension.| North, Souths, 
i 7 3 
i . m. a y h. m. 
~ 1 4 580 24 16:3 2 212pm. 
l 6 | 5 288 24 578 2 273., 
© 115 497 | 25 221 2 835 ,, 
: 16 [6 155 25 289 2 396 ,, 
21 | 6 412 | 25 183 2 455 „ 
28 | 7 65 | 24 507 2 610 „ 
31 | 7 313 |] 24 68 2 561 „ 


n Commencing at a point approximately half- 
n. Way between Aldebaran and 6 Tauri, Venus 
n will travel through the rest of Taurus and very 


nearly across Gemini, during May. She will]. 


— not, however, approach any conspicuous star in 
ei either constellation. She will be in conjunc- 

tion with Saturn (2° 15’ 
_ the 30th. 
= ~ Jupiter 


Is above the horizon during the entire working | 


— night of the ordinary amateur, rising in bright 
| sunlight and setting in the twilight preceding 
sunrise. On account, though, of his South 

11 Declination, he should be observed as near to 
! ea oo 0 possible. His angular equa- 

tor ameter decreases from 41°4” on May. lst 
= to 396" by the 31st. i : 

E a — ee ee ee 


e * 7 i ö , 
. 88 a ae 

— ight | Declination 
Ms 28 Ascension.| South, - Southa, 
1 AA 
an 
i. h m, S ‘ h. m. ö 
l. 1 |13 52˙5 9 587° | 11 143 p. m. 
i 6 13 502 9 466 10 523 „ 
1 1 |13 480 9 352 10 305 „ 
1. 16 |18 460 [9 247 10 88 „ 
1121 13 4429 164 | 9 473 „ 
2 13 426 | 9 74 | 261 „ 
: 31 |13 41-2 9 0% 9 50 „ 
a 
5 Jupiter seems to travel through a 


: i k region in Virgo, in the direction of Spica 


7 irginis 
i Saturn 
Is now approaching the West so rapidly that 
he must be looked for the moment it is dark 
enough to be seen at all. For this reason our 
_— ephemeris only extends to the middle of the 
J: month, as it would be a mere waste of space to 
w Ele it for the latter half of May. 


pa | Right Declina- 
s as Ascension. tion Souths, 
North. 
= h. m. ; h. m. 
= 7 1573 |22 208 | 4 381pm 
k 6] 7 170 |22 181 4 21, 
ll 4 23 


1 Hence, while Saturn continues visible, he will 
j: be found close to, but moving away from, ô 
j! Geminoram, The Eastern Elongations of his 
ji Satellites are, of course, in visible. 

1 | Uranus 
j Must be looked for immediately it is dusk to be 
j; Mlerably well observed, as at the end of the 
y Ronth he is only on the meridian at sunset. 


i 


„ 3 oea, 

y aA | Bight | Declination 

ý AS Ascension.| South. Souths, 

yo 

K h. m. „ h. m. 

3 1/12 349 2 590 9 56°9 p.m, 

„ 6 |12 343 | 2 553 9 36˙7 „ 

p 1 12 338 | 2 519 | 9 165 „ 

21 12 333 2 489 8 56˙3 „ 
oA 12 328 2 46°4 8 3672 „ 

31 12 825 | 2 443 | 8 162, 

i 12 32:2 2 42°6 7 562 ,, 

70 

¢ „It will be gathered, from the above ephe- | 


4 » that Uranus describes a very short retro- 
; Stade aro to the S. W. of y Virginis. 


N. of him) at 5 p.m. on | 


Neptune 


points of Comes into conjunction with the Sun at 8 p. m. 


on the 18th, and is, of course, absolutely in- 
visible. 

l Shooting Stars 
Are decidedly rare in May. The night of the 
18th is the most likely one to observe them 
upon. l 


[Greenwich Mean Time of Southing of 


Ten of the Principal Fixed Stars on 
the Night of May 1st, 1887. 


Star, Souths, 
m. 8s. 
a Urse Majoris oe .. 819 0:24 pm 
ô Crateris or Sen 8 35 54:40 „ 
e Corvi ... 9 26 23°79 „ 
y! Virginis a 9 57 55°61 „ 


a Canum Venaticorum 
Spica Virginis... 
n Ursæ Majoris 


.. 10 12 4163 „ 
.. 10 41 7.13 „ 
.. 11 45411 „ 


Arcturus aie . . 11 32 14°63 „ 
a Libre... . 12 61662 „ 
a Coronæ , "eee ene eee 12 51 25°49 77 


The Method of finding the Greenwich Mean 


Time of Southing of either of the Stars in the | ` 


above List for any other night in May, as 
also that of determining the Local instant of 


its Transit at any other Station, will be found | - 


on p. 384 of Vol. XLIV. 


PHILLIPS’S IMPROVED MANDRELS. 


HE improved mandrel shown in the annexed 
engravings is intended for use in cases 
where it is desired to hold bored objects in 
order that their peripheries or faces may be 
turned. It has been recently patented by Mr. 
O. J. Phillips, of Alston-street, Birmingham, 
who describes his improved device as being 
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of small tools. It consists essentially of a sliding 
head accurately fitted to a guide standing at an 
angle to the base of the tool, Upon the front of 
this head is a shelf projecting at right angles to 
the base, and projecting slightly above the surface- 
of this shelf is a steel plug hardened and ground. 
The guide is accurately graduated to measure. 


vertical distances—that is, the guide rising at an 
angle, the graduations are enough further apart to 
compensate for the angularity. There is a gauge 
mark on the head, and bringing this to the gradua- 
tions on the guide, locates the top of the steel 
plug at the distance indicated from the bottom of 


N 


ig 


WA 


applicable either to mandrels running between | the base. Setting the base on any surface and the 


the lathe centres or flanged for bolting to face - tool to the 


plates. The body of the mandrel A has three 
or more parallel eccentric grooves cut in it 
parallel to its axis. In the grooves thus formed 
rectangular keys BBBB are fitted and held 
in place by a sleeve C having longitudinal slots 
which hold the keys. Through the sleeve 


passes the mandrel body A threaded at one 
end to receive a nut, so that by moving the 
sleeve diametrically on the mandrel body the 
keys, which at their lowest range are flush 
with the surface of the sleeve C, are expanded 
or contracted, and are kept in position by the 
nut on the threaded portion of the mandrel 
body. | 


NEW PLANER AND SURFACE 
GAUGE. `. 


T little tool is one we should think every 


machinist, atid especially those working on 
planers or shapers, or at die sinking and similar 
work, would find a valuable addition to their stook 


plug gives accurate measurement, and 
very quickly. Ta addition to this, there is at one 
side of the head a surface gauge attachment. 
This is, however, entirely independent of the toot 
gauge, the head being tightened by one of the 
thumb nuts and the scriber by the other, so that 
there is no interference in this respect, When 
desired, the base is fitted with a spirit level. The 
manufacturer is Arthur B. Phillips, Whitman, 
Mass.—American Machinist. 


o 


THE MEDICO-LEGAL ASPECTS OF 
| ‘-HYPNOTISM.* 


BINET, one of the leading French authori-- 

ties on hypnotism, has written an appre- 
ciative'but critical notice of the work of Campilf 
that gives an excellent view of the French and 


Italian standpoints regarding this subject, that 


is assuming so much importance there. Dr. 
Campili has had the advantage of numerous 
memoirs in France and elsewhere. M. Legeois 
has shown the possibility of making the hypnotic 
suggestion serve a criminal po posni but has 
not discussed the subject. . Binet and 
Fere set themselves to determine the con- 
ditions under which the reality of the hypnotic 
suggestion may be admitted by a.tribunal—the 
judicial proof, in other words. Dr. Campili pre- 
sents the problem from the point of view of tho 
two schools of criminologists in Italy, the classical 
or spiritualistic school and the anthropological 
school, which differ not only in their theoretical 
conceptions, but also in their practical conclusions 
upon, the application of punishment. Upon the 
question of Apaor. however, the two schools. 
admit thesame conclusion. Dr. Campili examines 
what the civil and penal responsibility of the 
hypnotised subject is when criminal acts have been 
committed or obligations have been assumed under 


© By WILLIAM NOYES, in Science, 
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the influence of a hypnotic suggestion. According 
to the classical legal school, the hypnotised subject 
is not responsible, since he has not committed a 
voluntary and conscious offence. There can be no 
punishment where there has been no fault. 


The anthropological school, which does not 
assume the subjective point of view, but con- 
siders that the judicial institutions have the 
simple function of social preservation and defence, 
arrives at the same conclusion, but by a different 
way. In a very detailed discussion the author 
-arrives at the conclusion tkat the needs 
of social defence only demand the repres- 
sion of criminal acts when these are the ex- 
pression of the personality of the agent; and since 
in the hypnotic subject the individual reaction is 
abolished, the acts that he does under the influence 
of a hypnotic suggestion are simply those of an 
automaton. These conclusions are at least de- 
batable, says Binet, and rest on premisses that 
contain an error of fact. ‘The belief is too common 
to-day that it is possible to characterise the 
psychical state of hypnotism in a single word and 
say it is a condition of automatism. In a vast 
number of cases the subject 'preserves ‘his intel- 
lectual and moral identity. hen he receives a 
suggestion to act, he may resist if the act is in 
contradiction with his character, and he may 
examine the order, and even absolutely refuse to 
obey. Campiliseems to have seen this difficulty, 
for he recalls that in an ingenious article M. 
Bouillier has admitted a moral responsibility in 
dreams, but he meets this objection with an argu- 


ment of little weight, that the hypnotised subject ZINCOGRAPHY AND ZINCO 


does not preserve his personality in the same way PRINTING PLATES 


that a 1 person does. Binet holds, on the 

contrary, that the closest connection exists between A these two processes are very similar up to a 

the effects produced by suggestion and the state of certain point, we give the following descrip- 

dreaming. The hypnotic suggestion is nothing|tion: The zinc plates for either are sold ready 

else than a dream produced and directed by assist- | polished, and differ only in thickness, the zinco 
block being four times as thick as those used for 


ants. In fact, the somnambulist is not an automa- 
drawing upon. The zine for drawing upon is not 


ton, he is an individual, and from the purely 
theoretical and moral point of view he may be held | ready for graining until it has been washed with 
strong potash and rinsed in clear water, and the 


partially responsible for his acts. These con- 
clusions are in direct accord with those of M.] graining must be done with sand and water, in a 
manner similar to that adopted for the stone. If 


someone they dislike, offer to the hypnotic sug- 
gestion of one of their friends a power of resistance 
that they do not have naturally. Others, wishing 
to accomplish some act, and fearing that their 
courage will fail at the last moment, suggest 
themselves the act that they wish to do. In 
these circumstances the subject should be 
punished as the principal and the hypnotiser 
only as an accomplice. The Paris corre- 
spondent of the Medical Record writes last De- 
cember that an epidemic of hypnotism pre- 
vails there, and he paints the prevailing distemper 
in exceedingly dark colours. Every steamer brings 
some new book on hypnotism or mental sugges- 
tion, and the amount of literature that has accumu- 
lated within the past year is enormous. Public 
exhibitions of hypnotism have been interdicted in 
Germany, Italy, and Austria. This is but one side 
of the shield, however, and brilliant therapeutical 
results have been reported by the skilled coteries of 
French physicians that has advanced our knowledge 
of hypnotism so much within the past few years. 
Yet on the whole, perhaps, it isa matter of congra- 
tulation that the more stolid American mind has 
been little affected by hypnotism up to this time, 
not even to the extent of furnishing sufficient sub- 
jects for the Society for Psychical Research. It 
may be that the “mind cure” is our cross, and at 
any rate the connection between this and hypnot- 
ism offers a promising field to the investigator. 


heated from time to time, and rolled again with 
the ordinary varnish. . 3 

Sufficient care is not usually exhibited in Eng- 
land in biting up these plates for zinco blocks, 
The writer has had the advantage of seeing the 
process as conducted in Paris, where the plates are 
carefully examined through a strong m g 
glass; and if any tendency to undermine the lines 
is shown on arriving at a certain depth, the 
operator takes a varnish brush and protects the 
shelving sides with it, and also touches up any 
parts of the surface which seem feeble. If any 
specks of “scum,” or “dirt,” adhere to the sides af 
the lines or among the chalking, he takes a graver 
and cuts them away, taking care to touch each 
graver out with varnish, so as to prevent the sub- 
sequent bath from undermining the line. To this 
care is due the superiority of the French, and for 
that matter the American, process work. 

Some houses, before subjecting the transfer on 
zinc to the weak bath, etch it with the tincture of 
galls and gum for five or six minutes, which will 
clear away all scum, and then rinse off with cold, 
clear water, and immerse in the bath. l 

Almost every operator has his own favourite 
mixture of ink for rolling up the zinco block 
during the biting up, which he pretends to keeps 
profound secret. But anything which will feed 
the job, and prevent the acids in the trough from 
impoverishing it, will answer the purpose satis- 
factorily. Cobbler's wax, resin, and white or 
yellow wax, all of which are rendered fluent by the 
heated plate, in various proportions of admixtare, 
form the bases. Like the earlier receipts for 
transfer paper, retransfer paper, transfer and re- 
transfer ink, and the photographic processes of 
earlier days, there always has been an amount af 
pretended secrecy that imposed upon the credality 
of the many, but had no reality about it. Once 
tce principle is understood, the rest goes without 
saying.—Printing Times. 


MECHANICAL FOOLHARDINESS. 


ARELESSNESS ‘kills more mechanics than 
C old age or disease, and the number of accidents 
resulting from some body's carelessness cannot be 
estimated. There is not as much danger in doing 
risky jobs and undertakings as there is in the every- 
day risks which are met with a contempt brought 
about by a long acquaintance therewith, and which 
are hardly regarded as risks by the men who take 
them. The architect takes risks which are needles 
when he guesses at the strain to be overcome by 
beam or truss, and also, and dently so, when he 
also guesses at the strength of that beam or tram 
The builder in turn takes a risk when he pases 
defective construction with the guess and the 
hope that “’twill hold.” In driving piling fora 
block of houses in Harlem, the writer noticed that 
some of the piles were driven 12in. to 20in. by the 
last blow of the hammer, and he wondered at the 
risk taken by the builder for the sake of savings 
few dollars thereby. In building a railroad bridge 
in New Hampshire, the contractors put dow 

iling where the last blow drove some piles 4ft! 
In this case some piles were driven too far, where- 
upon the risky, ruscally contractors laid hold of 
said piles and pulled them up again until they 
were in the required position. , 

In erecting buildings, hundreds of risks are 
taken by the workmen themselves, by the owners, 
and by the builders also. In ereeting machinery, 
the risks continue to be taken, and after the 
machinery is running it seems almost as if the 
attendants vied with each other in courting danget. 
Begin with the fireman. How many times will be 
risk his life by guessing that the safety valve s2 
perfect order, or that the combination water 
gauge pipe is not plugged up? All too often he 
will guess that his boiler is safe, and run Wi 
dirt, leaks, corrosion, and he knows not what else, 
in that straining and groaning iron shell under 
which he shovels coal. Why is all this, we may 
well ask? Is the man a lunatic? Is the man: 
fool, or what is the matter with him? There at 
just two other causes which may affeot his be 

aviour, for he may be lazy or avaricious; then in 
this latter case he is a Villain as well. The aroi- 
tect was lazy; he didn’t figure because it was easier 
to guess. The builder who drove the piling Nun? 
knave. He did thus in order to make more mon 
out of the job; but the workmen who got maim 
or killed, the fireman who lets his safety valve gc 
atuck, he is sometimes a fool, but more often these 
things happen through pure laziness, and lazines 
alone. The engineer who almost hourly exposé 
himself by walking under the expand belt from bis 
engine-this man is lazy; but he is abetted in hit 
laziness by knavery, in shape of an avaricious 
owner, who grudges the few dollars necessary to 
up the dangerous place, and thus relieve the lazy 
man’s temptation. ; i 

Lazy men run all sorts of risks in putting 02 
belts, in fooling around moving machinery ander 
monkeying with running tools, such as oie 1 
saws, planers, and moniders. The man who ora 


Bouillier. 


But what is the practical point of view? Has or for crayon work, it must be very sharp in the grain 
has not society the right to defend itself against the | or it will not take the crayon. If for ink, in line 
crimes of hypnotism? Will it suffice for the assassin | or stipple, an inferior grain will do. In case of 
to show that he was under the influence of a sugges- | drawing anything that may require erasing, the 
tion for the judges to grant him his liberty and | zinc must on no account be scraped, as it would 
allow him to begin his work again? Clearly a uni- | roll up solid black, It is better to take out with 
form toleration is out of the question. Until [a piece of clean rag dipped in benzine anything 
recently hypnotism figured ouly accidentally in | that is wrong, and let it dry, when the crayon or 
judicial proceedings, but now all this is changed, | ink may be used without fear over the same part. 
und hypnotic suggestion may readily enter into] For convenience of working, the white portions 
criminal proceediugs. This is exactly what has | may be stopped out as on stone, but the gum used 
happened in Turin, where, says Lombroso (Revue | should have a few drops of glacial acetic or nitric 
Scientifique, June 19, 1886), there is a veritable epi- | acid mixed with it to the strength one would use 
demic of hypnotism. Society must protect itself | for a “ strong etch on stone. 
against such a danger. Gorfolo, in his remark-] When the drawing is completed, take a solution 
able work on criminologie,. argues that we | made as follows, and etch the plate with it for ten 
must apply to the criminal who has committed a | minutes, not longer: Put two dozen nut-galls into 
punishable act in a state of hallucination or of | a saucepan—preferably one glazed with earthen- 
somnambulism the same treatment that we give to | ware—and cover them with a pint of water. 
those who have committed a crime in an epileptic | Simmer over a slow fire until it is reduced to half 
or hysteric attack or from the effect of impulsive | a pint or rather less. Strain through fine muslin 
mania—that is, seclusion in a criminal asylum for | into a clean vessel, and let it stand until cold; or 
an indefinite period until a complete cure is esta-|it may be kept in a stoppered bottle. Take of 
blished, or until the patient passes into some other | strong gum and the above tincture of galls equal 
condition that renders a repetition of the act an | parts, and add a drop or two of glacial acetic or 
absolute improbability. nitric acid. The former is preferable, as in 

Campilithinks that it would be difficult to apply | washing the acetate of zinc is more soluble than 
the same punishment to a hypnotic criminal, since | the nitrate. 
he did not commit the crime of his own accord, but | This solution should be rapidly passed over the 
under the influence of a third person, who is the | plate, whether chalk or lime, just as the “etch” 
true culprit. The hypnotic subject is simply an over a stone. After ten minutes’ etching, wash off 
instrument of crime in the hands of the hypnotiser, | with a clean sponge and plenty of water, and roll 
the same as a revolver or a knife, as it is he who | up in the usual way, bringing it up with a roller. 
ought to bear the responsibility of the act. This] Some prefer to allow the plate to dry all over 
is a subtle distinction, The hypnotic subject, like | during the rolling up, and keep rolling until the 
the epileptic, is a dangerous subject, a veritable | whole plate is one black mass, when they wash out 
malade, since he allows a very simple manœuvre to | the job with turps and water and roll up again. 
make him commit a crime. It is absolutely necessary | Others are careful to prevent the plate drying in 
to put him beyond the possibility of doing harm. | the white or clear parts by wiping very frequently 
Moreover, it is probable that the dread of punish- | with a very slight etch of gum and acetic acid, 
ment exercises a restraining influence over the | feeding the job with the roller all the time in 
minds of those who submit voluntarily to be] between. If a transfer is required, a few im- 
hypnotised. In fact, Binet holds, many persons | pressions should be run off before again washing 
who are slightly hypnotisable may resist hypnotisa- | out, when the job will be found strong enough to 
tion successfully, and ought to be responsible for | roll up in retransfer (litho) ink, and the transfers 
consenting to submit themselves to the experi- pulled may be put down upon polished zine for the 
ment, There is the strongest reason for this] bath. l i 
conclusion if the subject knows in advance, before] Zinco blocks for letterpress printing must be 
going to sleep, that a criminal suggestion will be | polished, unless, perhaps, for coarse poster work. 
given to him. : The grained surface would not answer in the 

There is one curious hypothesis that Campili has | printing. To polish the zinc, take the ordinary 
not anticipated, and one which well-known facts | pumice powder, very fine, and, with a piece of soft, 
render extremely probable, and that is that we | preferably linen, rag and a little water, rub it 
may find some day in some band of thieves or | down till an even polished surface appears; after 
assassins a „ subject who of his own accord | which, with the same powder, dry, complete the 

ields himself to criminal suggestions. The use-| polishing till the surface reflects like a mirror. 
ulness of hypnotio suggestion under such circum- immediately put the transfer down exactly as if it 

j were stone; then, before rolling up, dip itin a very 

weak bath for a minute or so, and rinse and dry 


stances is easily understood, for those who are 
under the control of a suggestion have more 
audacity, more courage, and even more intelligence | without heating. It should not be washed out, 
than when they act of their own accord. There | but rolled up in litho ink, and may then be put in 
are patients who, dreading to be put to sleep by the trough and rocked in the usual way, being 
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ere this man deserves to be sent up for ten 


long without accident that he thinks, if hé thinks 


goes too near a quick-running belt, and the first 


‘undertaker. Well, the writer, remem 


‘the saw was operated: by this man without ace : PWN 
* dent, until one, day he dropped his rule beside, the 
: saw, and attempted to pick it up without going 
back to the table. He got three fingers and his 
thumb cut off, all through. a little laziness in ‘no 


: HOBART, in the Boston Journal of Commerce. 


. effected, firstly, by: so. inolosing or embedding the, 
active composition in the metallic portion, of the. 


) two flat boards or otherwise. Afterthege flattened | 


, Metal, such as lead or an alloy sof lead and anti- 
, interstices between the : flattened: cylinders arg 


; etches a rough surface on the parts of glass it 
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around exposed: machinery to oil or clean the same, | the watery liquid; it e to make the acid . , 
when he can just as well stop the machine before ex- | etoh a rougher surface. It is made by mixing SCIENTIFIC SOCIETIES. 
i barium sulphate 3 parts, ammonium fluoride 1 part, — — 


and sulphuric acid a quantity aufficient. for decom-| ROY AT, METEOROLOGIC AL SOCIETY. 


posing the ammonium fluoride and making the . 8 * 
i i-flui 81 8 HE usual monthly meeting of this Society was 
C T held on Wednesday 0 the 20th inst., 


: : À l ldi ] 
Se arainen wae contained in a. glass bottle holding at the Institution of Civil Engineers, 25, Great 


nearly two fluid drachms, and which was thickly . 

coated on the outside with asphaltum, on the George-street, Mr. W. Ellis, F. R. A. S., president, 

inside with a thick stratum of beeswax, and was | in the chair. 

stoppered with a rubber stopper. It is claimed by | Mr. Robert Barnes, M.D., F. R. C. P., and Mr. 

the manufacturer that the mixture contains no L. L. Latrobe Bateman were balloted for, and duly 

i hydrofluoric acid, and does not corrode à pen ; but, | elected Fellows of the Society. 

case of laziness and foolishness combined, with the | of course, it does corrode a pen, and hydrofluoric The following papers were read :— 

cor oonsolation—to the victims at least—of know- | acid is the one thing that does the etching, Any-| (I) The Storm and Low Barometer of De- 

ing that only themselves were to blame. ` Some- one ma ing this mixture and wishing to keep it in | cember ‘Sth and! ‘9th, 1886, by Mr. C. Harding, 

times this carelessness becomes criminal, ald is a glass, may coat the bottle inside ‘with paraffin, | FR. Met. Soo. This gale will long be remembered 

occasionally brought to justice; and lately, where | beeswax, or indiarubber; It should pe prepared | as the one in which 27 lives were lost in the life- 

Imavery is the cause of accident, it has'been fre- | in a lea en dish, and, is preferably. kept in a gutta- 

quently severely punished. There is no excuse for .percha or leaden bottle. VVV 

exposure to such accidents, and every man ‘can Ue ee Oe Se a a eae e l . boa 7 

educate himself out of it if he will. ge 
Familiarity is one great cause of a man getting 

careless and lazy. He works: around machinery so' 


s for every offence. Only afew days since, a pa 
of masons were building a 100 ft. mill ince. 
They had got up 18ft., when all at once the whole 
party thought an earthquake had come to help 
them, They were all on the ground among bricks, 
mortar, and splintered lumber, with two of their 
number seriously hurt. An examination showed 
that in nailing on the last course of ledgers, only 
one nail had been put into some of the posts where. 
six should have been driven. Here was a clear 
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at all about it, that he knows all the ins and outs, 1 1 iat 8 j. | was Experienced in the west and south-west, and 
Al tbe dangerous places and death traps, so hé Will | Iitbe gb Coari ole elo oz Sprengel, tHe highest wind force recorded by any anemometer 
not have to be so continually on his gnárd:: It is have also gerious g. Ror instance, Geissler’, | over the odtinitry ‘was a velocity of 80 miles in the 


5 “Te tn een Kia f Ont ean? yan | haye also serious defects. Fox, instance, Geissler’s 
a good deal of work to keep his ‘thoughts'on his 1 1 90 requires a: considerable number, of taps, that 


fingers all the time, so our man gets a little lazy, 
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thing we know he is a subject för the surgeon or 

bers a man 
who was set at work running a circular saw. ' This 
man was mortally afraid of the’ saw; and kept as 
far from it as possible. For twenty-three “years 
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taking proper pains against accident, — J. F. 
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. FRANKLAND'S ELECTRICAL | Fort's scale of Wind“ force and the “equivalent 
| | velocity in miles per hour.) The committee have 
V sities as recorded by the anemo- 
peer. E. FRANKLAND, F.RS,,, the well | graphs’ at Holyhead, 'Félaioith,’ and Tarmonth 
| | with the éntri 
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metallio portion of the plates, both. these effects 
being brought about by the expansion of the active. 
material during the use of the battery. This, is 
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pa as to prevent, its falling out, and, secondly, 
by giving sufficient strength to.the-plate,to' enable. 
it to resist bending or buckling, Prof. “Frankland; 
employs as the: active: material the hardening: 
mixture of oxide of lead and sulphuxrio:soid) fon || 1.1: pill! 
Which letters patent were: granted to him an the t11 HN ah 
year 1882 (No. 4, 303), and whilst this: mixture: is in - 
a pasty condition, he moulds lä into small eylin! ] i; 0% 
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ers or rods of convenient length and thickness, a 
either by rolling, pressure through, aidraw-plate. or. 
tube, or other convenient:means,.and,then flattens 
them on two opposite: sides by pressure betwaen 
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cylinders have: become sufficiently hard, they are 
Placed in rows in a casting monld of dimensions 
corresponding. to the size of; then battery; plate 
required, and. at. such distances apart and from the 
edges of the: mould as ito give. sufficient space for 
the quantity of metal necessary to impart adequate 
sirength and rigidity to the-plate. Suitable molten 


mony, is then poured into the mould: until ‘the 


completely filled. In this waq a plateis obtained 

ye oe 17 70 5 apps 1 p 
e Hattened sides of the oylinders overlaid with | fii" ait, e , As i ig pumf 

metal, so that it cannot .aubsequentlyall , ß passes down the hollow pivot on whieh 
Peron ohen on and discharging ofthe battery, | iei fia} tonstrudtion.”, Tt haa eg Cubes ‘placed trument burns; it ie kept facing the wind 

Ot even when subjeoted to considerable rough |- bilan BUTUT S ich Jen e by a Vane. It is convenient to connect the vertioal 
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| vin the body, ot the tap. 
Thus the strie that“ Ars formed between the 
hollowed-out parts of the tap do not. affect its 
tightness; aud, ‘besides, the ‘turns of the tap have 
for their principal positions 90 and 180°, instead of 
0% as' in Geissler's pump. The working cf 
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DIAMOND INK FOR WRITING’ ON 
ASS. 
1 preparation for writing on glass called 
A “diamond ink,“ says the American Druggist, 
ìs to be used with a common pen, and at once 


‘avoided; except where òil is required. „ 
„(4)“ Description of two New Maximum Pressure 


Comes in contact with. It proves to be a very 
useful article for labelling bottles which are to 
contain liquids that will destroy common labels. 
At the request of Prof. Maisch an analysis was 
25 which proved it to be prepared ammonium 
noride, barium sulphate, and sulphuric acid. 

The barium sulphate seems to act as an absorbin 
medium, and when the semi - fluid mass is used it 
sa white mark, and prevents the spreading of 


closed, the mercury ascends again, and this act ion 
keeps on repeat ing. i MEGS 
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circular apertures, each of iin. in diameter. 
Behiud each aperture a disc, 13in. in diameter, is 
loosely held in situ by means ofa bent lever loaded 
with a weight. These weights are arranged so as 
to press upon the different discs with pressures 
proportionate to the values usually assigned to 
wind pressures measured by the various degrees of 
the Beaufort scale. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


Rapid Staining of the Tubercle Bacillus. 
Dr. H. S. Gabbett, writing to the Lancet, says :— 
I can strongly recommend the following mode of 
staining the tubercle bacillus in cover-glass pre- 
parations for clinical purposes. It is a slight 
modification of Neelsen’s method. The stain— 
which in my opinion is preferable to any of those 
containing solutions of aniline—is made by dis- 
solving 1 part of magenta in 100 of a 5 per cent. 
watery solution of carbolic acid, and adding 10 of 
absolute alcohol. A sufficiency of this fluid is 
poured into a watch-glass, and heated on a retort- 
stand over a spirit lamp till steam rises freely and | 
‘the temperature is not very far from the boiling 
point. The cover-glasses, prepared in the usual 
Way, are then floated in the stain for two minutes; 
if the right temperature has been reached this is 
‘quite long enough; the watch- glass should be covered. 
In Neelsen's method the preparations are then 
‘decolorised with acid, and subsequently stained 
with blue as a contrast. I find that these pro- 
‘cesses may be very conveniently combined by 
dissolving methylene blue in 25 per cent, sulphuric 
acid till a deep colour is obtained, and immersing 
the cover-glasses for one minute in this 
immediately after their removal from the magenta. 
‘They are then rinsed in water, dried, and mounted 
in balsam. The whole process of staining and 
mounting occupies about six minutes, according to 
my experience, Possibly this method may have 
bn already suggested; if so, it has escaped my 
notice. 


Ferrous Oxide and Vegetation.—In a report 
on the influence of the ferrous oxide in basic 
cinder on the growth of plants, Mr. J. M. H. 
Munro describes experiments supplementary to 
those which formed the subject of a note some 
time since. Seeds of various sorts—barley, white 
‘uruips, clover, white mustard, garden cress—were 
sown in mixtures of garden soil with basic cinder 
in order to ascertain whether the large proportion 
of ferrous oxide in the basic cinder exercises any 
unfavourable influence on germination or growth. 
In order to put this question to the severest test, 
enormously exaggerated doses of basiccinder were 
employed, numely 10 per cent. of the mixed soil, 
25 per cent., 50 per cent., and pure basic cinder 
without any soil. Most of the seeds tried germi- 
nated even in the pure basic cinder, and some of 
the plants lived until starved for want of nitro- 
genous food. All the other mixtures produced 
plants which flowered and seeded in due course— 
the barley plants in the mixture of equal parts of 
basic cinder and garden soil were actually better 
‘than those grown in garden soil alone, and pro- 
duced fall ears of grain of unimpaired germinating 
power. Since basic cinder is an alkaline substance 
containing free lime, it is only natural that in the 
three strongest mixtures fewer seeds germinated 
than in the three weaker mixtures or in garden 
soil alone. The conclusion arrived at is that the 
ferrous oxide contained in basic cinder is without 
injurious influence on germination or growth. 


Krupp’s Big Gun.—Herr Krupp, of Essen, is 
at present manufacturing a gun weighing close 
upon 139 tons, Its length is to be 524ft. and its 
Halibre 15°7in, The projectiles to be used with 
thisarm areof two kinds, one of a steel shell 
3ft.9in. long and weighing 1,630lb., the other 
5ft. 2in. long and weighing 2, 3141lb. The service 
charge consists of 1,0691b. of brown prismatio 
powder. With this charge the lighter shell will have 
an initial velocity of 2,411ft., and the heavier shell 
one of 2,099ft. per second. The lighter shell will 
penetrate a wrought-iron plate 45in. thick or two 
plates of tho respective thicknesses of 22in. and 
30in. placed at a short distance from: the muazle 
of the gun. Inthe case of the heavier projectile 
che figures are 47}in., 23}in., and 34łin. respect- 
ively. Herr Krupp is also reported to intend the 
manufacture of a gun weighing 160 tons, and of a 
calibre of 17}in. The shell to be fired from this 
gun is to weigh 1} tons, and to be nearly 6ft. long. 


Marion’s Bromide Paper.—Messrs. Marion 
and Co., of Soho-square, send us samples of their 
bromide paper, which is made in rolls, and is so 
exceptionully sensitive that for contact printing 
ran exposure to gas or lamplight for one or more 
seconds, according to the density of the negative, 
is sufficient, It Is, in fact, so sensitive that arti- 
Aicial light is recommended in preference to day- 
Aight, and the paper is therefore well adapted for 
those. ho work in the evening at enlarging and 
Printing. ‘ 
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SCIENTIFIC NEWS. 


— . — 

HE death is announced of Dr. L. Thollon, 
astronomer at M. Bischoffsheim's obser- 
vatory, near Nice, and a distinguished spectro- 
scopist. Dr. Thollon was well known and 
deservedly esteemed by many English astro- 
nomers, and his untimely death will be greatly 
regretted. Few have worked so successfully in 
solar spectroscopy, and his death is a loss to 
science, for such work as he did with his new 
form of spectroscope at the Nice Observatory 

gave promise of a rich harvest in the future. 


Mr. Samuel Godfrey, who was intimately 
connected for many years with the great firm of 
Bolckow and Vaughan, died recently at the 
comparatively early age of fifty-four years. 
When iron gave way to steel, Mr. Godfrey 
adapted the Gorton Works to the new busi- 
ness, and laid out the famous Eston Steel 
Works, which have been visited by experts 
from all parts of the world, and aye acknow- 
ledged to be a monument of his skill as an 
engineer. 


The death is also announced of Herr J. B. 
Obernetter, of Munich, at the early age of 
forty-seven years. 


M. A. Gaiffe, an electrical engineer, and the 
inventor of many devices for applying elec- 
tricity to therapeutical purposes, is dead at the 
age of fifty-five years. He was the first to 
introduce nickel-plating into France. 

It is stated that Prof. Tyndall hopes to be 
able to devote himself to original research, now 
that he has reluctantly retired from his pro- 
fessorsuip at the Royal Institution. 

Prof. Kriiger has published a corrected orbit 
of comet Finlay, discovered on Sept. 26 at the 


Cape of Good Hope. From the latest calcula-. 


tions, it appears that the comet cannot be 
identical with De Vico’s of 1844, and probably 
had never been previously observed, although 
it is moving in an orbit of short period (6°67 
years), and will, therefore, return to perihelion 
in 1893. 

The new United States Naval Observatory, 
for which Congress voted £20,000 several years 
ago, is to be commenced at once, Mr. R. M. 
Hunt, of New York, being the architect. 


Prof. Di Legge, of the Campidoglio Observa- 
tory, Rome, has published an account of ob- 
servations made there during 2,213 days of the 
sun's horizontal semi-diameter. The combined 
mean value of transits observed by Di Legge, 
Respighi, Giacomelli, and Prosperi . give 
961˙188˙. 

According to a Berlin correspondent, the 
total eclipse of the sun on the 19th of August 
next is visible all over Russia from the Baltic 
to Eastern Siberia, and ‘will be observed there 
by many of the principal astronomers of all 
countries. The Royal Astronomical Society of 
London has signified its intention to send two 
of itsmembers to Kireshama, inthe Government 
of Kostroma, where, also, the American astro- 
nomer, Prof. Young, and the Moscow savant, 
Prof. Bredichin, will be stationed. Two German 
stations will be established in the Government 
of Tyer; one Italian at Krassnojarsk, in Siberia; 
and one French station at Davidovka, on the 
St. Petersburg and Moscow Railway. 


The Marquis of Lothian, as Secretary for 
Scotland, has promised Sir W. Thomson and a 
deputation from the Royal Society of Edin- 
burgh, to use his influence with the Treasury 
to obtain a grant of £2,000 a year for the Ben 
Nevis Observatory, the only place in the world 
where eye observations are recorded every hour. 
The observatory cost, it is said, £8,000, and the 
main object for which the grant is desired is 
to found and support another station at the 
foot of the mountain. 


At a meeting of the Society of Medical 
Officers of Health held the other day, Prof 
Corfield read a paper in which sore-throats. 
were said to be often caused by breathing coal- 
gas. He referred at some length to the in- 
teresting investigations of Profs. W. T. Sedg- 
wick and W. R. Nichols, of the Massachusetts 
Institute of Technology, in connection with 
the relative poisonous effects of coal and water- 
gas, and stated that during the past few years 
his attention had been gradually arrested by 
cases of illness, and more especially of relaxed, 
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and even of ulcerated, sore-throats occurring 
in persons sleeping in rooms in which there 
were defective gas burnersorgas pipes, but living 
in houses of which the sanitary condition was 
otherwise satisfactory. That the slight escapes 
of gas were the cause of the sore-throats was 
proved by the fact that the persons attacked 
became quite well on the defects in the gas- 
burners or pipes being remedied, and that no 
other cases occurred. In 1884, Dr. Corfield was 
summoned toa large country house, where the 
sanitary arrangements had been put into order 
under his own direction. On inspection, no 
escape whatever was found either from 
drains or soil-pipes into the house. A slight 
escape of gas was noticed froma burner in the 
bedroom in which the first case of sore-throat 
occurred ; but this was not atthe time thought 
to have anything to do with the matter, more 
especially asa nuisance had been created in the 
neighbourhood of that room by an earth-closet 
which the men-servants had brought in from 
outside and had used without properly supply- 
ing it with earth. However, after the removal 
of this nuisance, several more cases of severe 
ulcerated sore-throat occurred, some being those 
of visitors who successively slept in a particular 
room. On investigating the matter further, 
the author, who himself slept a night in that 
room, found a very evident escape of gas from 
one of the brackets there, the gas having, more- 
over, a very foul smell from being insufficiently 
purified. An examination was then made of 
the gas brackets all over the house, and other 
escapes were found. These were all remedied, 
and no cases of sore-throat have occurred since, 
Several other cases were described by Dr. 
Corfield, who ended by saying that he himself 
had personally suffered in a similar manner 
from a slight escape of gas from a defective 
pipe in his bedroom. Healso pointed out that 
coal-gas may get into houses through the base- 
ment, floor, and even up through the walls, 
especially behind panelling from defective 
mains in the streets, He had no doubt that 
the cause of the sore-throats was the W 
for weeks or months, especially at night, 
air contaminated with a small proportion of 
coal-gas, and he believed that the effective 
agents in producing the irritation in the 

were the bisulphide of carbon and other sulphur 
compounds in the gas. 

Prof. D. Kikuchi, of Tokio, who graduated at 
Cambridge in 1877, is editing, at the request of 
the Education Department of the Japanese 
Government, textbooks of geometry and alge- 


bra, those in use at present being very unsatis- 


factory. He has already translated and pub- 
lished the syllabus of plane geometry drawn 
up by the Association for the {mprovement of 


Geometrical Teaching, and has also done the 


same for Olifford’s “Common Sense of the 
Exact Sciences,” 

It is expected that both Dr. Lenz and Dr. 
Junker will be in London early in May, and 
will be present at the meeting of the Royal 


| Geographical Society on May 9. The Rev. G. 


Grenfell, the explorer of the Mobangi and 


other tributaries of the Congo, has arrived in 


London ; but his health is in such a condition 
as to make prolonged rest necessary. 


An expedition for the exploration of the 
country watered by the Yukon has been or- 
ganised by the Canadian Government, and will 
start from British Columbia early in May under 
the direction of Dr. Dawson, assistant-director 
of the Canadian Geological Survey. Mr. W. 
Ogilvy will have charge of the topographical 
work, and will make a survey and measurement 
of so much of the valley of the Yukon as lies 
in British territory. The river is believed to 
be over 2,000 miles in length, and it is supposed 
that in many parts there are valuable deposits 
of gold. Hence the expedition to a region so 
inhospitable. 

According to the Electrical Worlé (New 
York) there are twenty-three towns in the 
United States in which electric tramways or 
railways are in actual operation—some with 
two or three lines—while there are a score and 
more places which are preparing the way for 
their introduction. 


The Turners’ Company announce that they 
will award prizes for the best specimens of 
hand-turning in wood, glass, and precious 
stones. Amateurs are to be allowed to compete 
in a separate olass. The competition in wood 
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. yellow and the middle of the lavender. 


‘paper of last December. 
worked out the problem, and had been able to 
find out a formula for the geometrical con- 
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inoludes turning in both hard and soft wood. 20, but the shower proved an insignificant one. 


The qualities which will be considered in 
awarding the prizes are the following, viz. :— 
1, Beauty of design, symmetry of shape, utility, 
and general excellence of workmanship. 2. 
Exact copying, so that two objects produced 
{such as two cups, vases, boxes, or other 
articles) may be facsimiles in every part, or 
exact measures of capacity. 3. Fitness of the 
work and design for the purpose proposed (for 
instance, turned work for portions of domestic 
or church furniture), 4, Ability to turn, 
whether circular or oval, in both classes of 
wood. 5. Novelty in application of turning, 
or in design. 6. Carving and polishing are ad- 
missible, and if skilfully done, any additional 


. @ffect produced will be considered, but it must 


be subsidiary to the turning. Possibly the 
amateurs may show the professionals what can 
be done ; but unfortunately the efforts of the 
‘Turners’ Company do not seem to be appre- 
ciated. 

A clergyman in Yorkshire has obtained a 
patent for a “safety electric lamp for miners.” 
The chief feature in the device is the interposi- 
tion of wire gauze between the carbon of an 
incandescent lamp and the exhausted envelope 
‘of glass in which the carbon is contained, so 
that in case of fracture of the glass the carbon 
ds prevented from igniting any combustible 
mixture of gases or coal-dust surrounding it. 


The Victoria tandem or “military cycle” is 
a machine which runs on two tracks, no little 
wheels being used. It is so fitted that any 
‘desired number can be attached together, the 
fitting resembling a bicycle head. A machine 
with ten riders left Messrs. Singer’s place on 
Holborn Viaduct last week for Aldershot, where 
it is to be tested with a view to the adoption of 
the plan for military purposes. 


At the meeting of the Royal Society of 
Edinburgh last week, the Astronomer-Royal 
for Scotland exhibited photographs of the solar 
spectrum produced by the aid of Prof. Row- 
dand’s gratings. The spectrum had been photo- 
‘graphed on a glass plate and then enlarged. 
The prints shown were on a scale of 46ft. for 
the part of the spectrum between the citron- 
The 
were presented te the society by Prof. Piazzl 
Smyth, who was thanked for the gift.. Sir 
William Thomson submitted a communica- 
tion on “Ship Waves” in continuation of his 


‘struction of these waves.in any depth of water. 


There was being prepared, he said, a plaster |: 


model representing not only the chief waves, 
but even the slightest disturbance that was 
‘Sensible. The President also. read a paper on 


“Instability in Fluid Motion.” 


According to Herr Otto Mund, it is easy to 
distinguish the positive from the negative pole 
When the balls, or 
Spherical electrodes as some people call them, 
are separated by, say, a distance of one or two 


of an influence machine. 


centimetres (half an inch as a mean), the 
stream of violet-coloured sparks may be ob- 
served to be bounded at one extremity by a 
‘strip of clear white light, which is always in 
the vicinity of the positive pole. 


In a magazine of “ popular science” pub- 


lished in the United States we read :—“ In 


Great Britain, vinegar, until recently, has been 
manufactured almost entirely from malt. Of 


late years, glucose, cane sugar, and molasses 


have been largely used.” When a duty was 
charged upon malt makers would look about 
for some other source of acetic acid—at least, 
it seems natural that they would. 


Mr. V. G. Eaton, writing to the Popular 


Science Monthly, says that in most of the Eastern 
ities of the United States fully 30 per cent. of 


the men over 30 years of age show unmistake- 
able signs of baldness, while nearly 20 per cent. 
have spots on their heads that are not only 
bald, but polished with the gloss that is sup- 
‘posed to belong to extreme old age alone. 


An eleetro-dynamic air-ship has been patented 
ìn the United States by Dr. Martin Brown, of 
Cape Vincent, New York State. It is to be 
„propelled by an eleetro-motor of about two 
horse-power ; but what is to drive the motor is 
not stated. 

The April meteors were observed by Mr. W. 
F. Denning at Bristol on April 17, 18, 19, and 


Since then he had 


No meteors were seen shooting from the radiant 
of the Lyrids on the 17th, but on the three 
following nights 16 were noted out of an 
aggregate of 75 meteors recorded during 12 
hours of observation. On the 18th and 19th 
the horary number of Lyrids for a single ob- 
server was one only, but the rate increased to 
two on the 20th. They were brilliant swift 
meteors with streaks. Contemporary with the 
chief display of the April period, there are a 
considerable number of minor streams, and Mr. 
Denning notes that one of the best of these is 
in Serpens, a few degrees W. of Beta, or at R.A. 
231°, ‘Dec. 17° N., which was very pronounced in 
1885, as well as in the present year. The mean 
position of the Lyrid radiant was at R.A. 269°, 
Dec. 32° N. Cloudy, wet weather succeeded 
the 20th, and nothing further wasseen of the 
display. 


LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that ali 
communications should be drawn up as briefly as possible.} 

Abi communications should be addressed to the EDITOR of 
the ENGLISH MEOHANIO, 832, Strand, W. C. 

All Cheques and Post- ice Orders to be made payable to 
J. PASSMORE EDWARDS, 

S.” In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well asthe page on 


t 


which it appears: . 

“I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects: For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with: this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
greit inconveniences derive their original.”—-Montaigne’s 

says. as 

— . — 


URANUS AND VESTA. — ERRATA— 
VISIBILITY OF THE GREAT COMET 
OF 1880. z a 
[27156.]J—IN response to G. H. B.’s” request 

(query 62227, page 161): I send tracings of the 
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PATH OF VESTA 


ma + 7 mag * 8 mag. mag x io mag 


May are indicz ted by dotted lines. As Uranus 
begins to retrograde about the middle of June, the 
chart containing his path will serve for some time 
longer. On the chart of the path of Uranus the 
stars marked 4225 and 4255 B.A.C. are rated 64 
magnitudes by Heis; and on that of the path of 
Vesta, Lalande 25177 and 25849, are each rated at 
6} magnitude, and 92 Virginis, 6th magnitude, by 
the same astronomer. The epoch of Harding’s 
Atlas is 1800, and I have reduced the apparent 
places of both planets to this epoch. 

In diagram No. 2 of letter 27048, page 124, 
the arrow attached to B Urse is too long. It 
should, of course, be very slightly less than that 
attached to y Urs. In letter 27083, page 149, for 
“usual” read annual.“ In letter 27122, page 175, 
table 2, r of o Pegasi should be 514", not 414”, 
Mr, Biggs (letter 27121, page 174) has apparently 
overlooked the fact that Dr. Gould observed the 
head of Comet I. 1880, till the 19th of February. 
No nucleus was at any time to be seen. 

April 18th. H. Sadler. 


JUPITER’S FIRST SATELLITE. 


[27157.]—AN interesting observation of the 
transit of this body over its own shadow was 
made last night, April 20, 12h. 30m. to 2h. 30m. 
Entering upon the disc of the planet the 
shadow just preceded, but was partly ob- 


scured by, the satellite; it was seen to 
be slightly nearer the equator of the planet than 
the satellite. When between 4 and 4 across 


the disc every trace of the shadow had disappeared, 
as seen by the 4ġin. aperture (refractor); but the 
definition was not good, or probably a portion of 
the shadow might have been seen. This was at 
12h. 50m. At 13h, 10m. the shadow was again 
visible (nearly at the centre of Jupiter's disc), and 


by 13h. 30m. the bright moon could be detected 


now preceding the shadow; at 13h. 45m, the 
shadow seemed to be free from obscuration. 
Eastbourne. F. B. Allison. 


NOTES ON NEBULÆ. 


27158.I—ALLOW me to ask attention to the 
Nebnlæ IV. 37. Mr. Ingall had some notes 


about it some time ago, but found the star centre 


difficult to see. I have seen this beautifully, and 
always judged the star to be exactly central, On 
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portions of Harding's Neuer Himmelsatlas”| April 19th, however, it was very faint, but cer- 


(1856), in which the paths described by the planets | ta 


y not central; and on the 20th I again saw it, 


ranus and Vesta from April 19th to the end of | It was a little plainer, and I am certain not in 
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centre, but much nearer margin of nebulæ. Ire- 
ferred the matter to another observer with a larger 
aperture, and heconfirms my observation, although 
with a little difference as to position. Possibly 
Mr. Tarrant will examine this, and let us know 
result. I do not mention the position of star so as 
not to influence result at all. 

Dr. Draper, in his work on “Construction of a 
Silvered Glass Telescope,” says, re silvering, that 
“a partial conversion of the silver film into a 
golden one can be accomplished as follows: Take 
three grains of hyposulphite of soda and dissolve 
in an ounce of water; add to it slowly a solution 
in water of one grain of gold. A lemon yellow 
liquid results, which eventually becomes clear. 
Immerse the silvered glass in it for 24 hours. An 
exchange will take place and the film become yel- 
lowish. I have a piece of glass prepared in this 
way which remains unhurt in a box where other 
pieces of plain silvered glass have changed, some 
to yellow, some to blue, from exposure to coal 
gas.” Has any reader tried this, if so, with what 
result? How many grains of gold would be re- 
quired for, say, a 12in. mirror, and how far is the 


colour of film affected ; and lastly, is its refleotive 


power impaired ? Edwin Holmes. 
OPTICAL PHENOMENA —NEBULA 
NEAR a VIRGINIS. 


[27159.]—I HAVE made a great number of ex- 


periments with mirrors of the ordinary kind and 
of plate-glass to test the phenomena mentioned in 
letter 27102. I found in using ordinary mirrors 
all these phenomena were visible; but not so 
with the plate-glass mirror, The mirrors were 
revolved in every possible angle and speed, so that 
no mistake could arise out of a wrong position. 
I am, therefore, led to the conclusion that the 
phenomena Mr. Shrubsole observed were due to the 
irregular surfaces of an ordinary glass mirror, 
which irregularities would carry the ray while in 
the act of revolving upon their crenulated surfaces 
around the interior ray, and this becomes more 
obvious when the eye is shifted to a different posi- 
tion, for then the images at once change their 
position accordingly to the opposite side; ‘while in 
the plate-glass mirror, owing to the regular sur- 

faces, no such distortion exists. one 
Can any observer inform me whether the nebula 
near 475 is variable, or has it disappeared alto- 
gether? In May, 1884, it was very easily seen 
under low power in strong twilight; now not a 
trace of its wherekbouts can be Peeve 
E. P. 


ON PRIMARY BATTERIES 
LIGHTING. 


[27160.]—MR. H. B. EDWARDS (letter 27125). 
evidently wishes my opinion on what he says, an 
I have the more pleasure in giving it as I feel 
sure it will interest others. 8 

First, as to size of cells, I do nob see that this 
offers much difficulty in manipulation provided 
that the batteries are good in mechanical construo- 
tion as well as electrical efficienoy.: I feel more 
inclined to set the limit at 400 Watts for this. 
reason, that we cannot get a really efficient engine 
of much less than half-horse power. I am, how- 
ever, hopeful of introducing a good engine of from 
half a man power upwards, which will open up a 
new field for small electric lighting installations. 

As regards coal versus zino, we find that in such 
small engines as are in everyday use, we are 
fortunate if we get four brake’ ‘horse-power hours 
out of 301b. of coal. Suppose, however, we take it 
at the higher efficiency of four electrical horse- 
power from the above amount of coal; or with coal. 
at 20s. per ton, for 84d. or thereabouts. Let us 
now compare this with zinc. Theoretically, we 
should get 1 ampere hour for every. 1:2188 gramme. 


FOR 


of zinc consumed. Practically we have to con? 
sume 1'5 gramme to obtain this. If we take the 


E. M. F. at 1˙5 volt, we get 1°5 watt-hour for 1˙5 
gramme of zinc. E4 ! 


These figures are easily remembered, and are 


sufficiently correct for most praotioal batteries. 
Now one electrical horse-power is 746 watts, so to 


obtain this for an hour at 1'5 volt, we want to pro- 


duce 497:3 ampères, or in other words, to consume 
746 grammes of zinc. This is a little under 21b. of 
zinc, or say, 5d. per horse-power hour. ve a 

This gives us the ratio of zinc to coal, as:7 is to 
1, very nearly. 


is higher, and the local action very little indeed ; 
but my experience of other batteries has led me to. 


the conclusion that the above figures are very near. 


the mark. ; 

I have also found that the consumption of zinc 
is only from 4 to 4 of the whole cost of working 
as the oxidant is usually an expensive luxury, and 
that the cheapest to buy is often the dearest in the 
end, as it has not the great staying power of such 
materials as chromic acid, which are dearer. 


According to this rule we get the coat by battery 


~. „| @eingle family 5,000 years ago. 
The battery I have written about gives of courge|: 
a higher efficiency than this, because the E. M. F. 


power for] 746 watt-hours at about is. 8d. to 
1s. 10d. asopposed to about 1d. in ordinary engines, 
reckoning depreciation. 


To go alittle further, if we allow a loss of 46/d 


watts in the leads, we have still available for 
lighting purposes 700 watts, which should give a 
light of 260 to 280 candles. I have had some lamps 
specially made for me by Messrs. Shippey Bros., 
which I think would suit this work, as they give 
15c.p. with 16 volts, taking 2°25 amperes. 

I mention this particularly because other lamp 
makers have assured me that this was an impossi- 
bility to make, although I was convinced it could 


be done, and having obtained it at last, I hasten to, 


let my brother electricians know that such a useful 

adjunct to lighting by batteries, 

secondary, is at last to be obtained. 
Electrician. 


[27161.J—I AGREE with “Electrician” that I 
“ should find all the information” required in his 
letters, but I can't; hence my letter of inquiry on 
p. 154, which is quite plain enough for any one, 
However, so that your correspondent should have 
no difficulty with “technical nomenclature” (p. 
175), will he say definitely what other element he 
uses besides zinc? What isthe “zinc solution“ 


mentioned on p. 99? and also, what is the!“ depo- 
| larising solution at 1s. 6d. per gallon? I have no 


doubt that “ electrical nomenclature is so familiar“ 
to him that he has “ difficulty in avoiding its use”; 
but that surely can be no reason why he should 
invite readers to waste two stamps in writing to 
him. I prefer to let the sunlight into these 
matters in the pages which all can read; and I 
ask again, Why he told us so much of what his 
wonderful battery could do, and so little of its 
composition? I would point out to him that the 
practice is unusual in the columns of the E. M.“ 
ö i a Nun. Dor. 
MASSEY’S (OR ENTWISLE 
KENYON’S) VIOE. 
27162. WE notice in your issue of April 15th 
a favourable notice of'a vice which 
Massey's patent vice, and which you say is patented 
by Mr. Massey, of Chicago. pieg KE: 
Permit us to point out that both the English 


AN 


and the United States patents for the vice in 


question are ours, and that Mr. Massey is licensed 
by us as sole manufacturer for the United States. 
The Vice in this country is known as Entwisle 
and Kenyon’s instantaneous grip vice, and in the 
States as Massey's E. and K. patent vice. 
Entwisle and Kenyon. 
Accrington, April 19th. | 


OPTICAL PHENOMENON. 


[27168.]—ALLOW me to thank your correspon- 
dent, W. H. Shrubsole, for the very interesting 
letter (27102) which he has placed before us. 

The explanation appears to be that the two sur- 
faces of the glass are not exactly parallel to each 
other. When, from the principal image, a number 
of other images less and less bright are seen 
running down towards the observer, then he has 
the thick edge of the glass towards him. 
When the phantom. images appear running up- 
wards and away from the observer, then the thin 
edge of the glass is towards him. It is, I think, 
the most delicate test for want of parallelism in the 
two surfaces of a plate of glass which has yet been 
discovered. j ' 
Perhaps the most puzzling: part of the -phen 
nomenon is when no supplemental images are seen. 
In that case it will be found that the thick edge 
of the glass is turned either to the right or left 
hand, and in consequence the extra reflections pass 
off to the side, and do not reach the eye. i 
| me eS eels / Pen-y-van. 


THE CATASTROPHE OF 5,000 YEARS 
ear ari AGO. ! 


1 [27 SAIN re to “E. L. G.'s“ inquiry 
200320 2 to pal L Hern by“ extreme antigaftys 

say I mean adbott‘the time he says the Flood 
ocourred., I refer him to The Ancient Empires 
of ithe Hast, by Mr. A. H. Sayce, Deputy-Pro- 
fessor of Gomparative Philology, Oxford, where he 


will find: enough respecting ancient Egypt and 


Babylon to prove that mankind was not reduced to 


At page 25 Mr. Sayce, gives a list of eminent 
‘authorities respecting the date of the beginning of 
the regular Egyptian monarchy, and the lowest 
figures given refer to a period 5,510 years ago by 
Baron Bunsen. Mr. Sayce’s own estimate makes 
it about 7,000 years ago. All the writers agree 
that Egypt must have been populous and fairly 
civilised for long before that time. 

Babylonian history is much thé same, and 
stretches into the extreme distance. Babylonian 
ancient records assert that 36,000 years elapsed 
between the Flood and the Persian conquest. This 
assertion is cleatly mythical, but makes it clear 


primary or 
i oe 


you call 


that at a very early period the Babylonian soribes 
thought that their monarchy had existed for an 
enormous period, and was not a thing of yester- 


ay. ? 

At the earliest periods of which records (pictorial 
or in writing) exist, and they are very early in- 
deed, the personal peeuliarities of the various 
races of men are clearly marked, and are similar to 
their descendants to-day; also the peculiar methods 
of writing, such as by arrow-headed characters and 
hieroglyphics, are fully elaborated and found only 
in special localities. ‘The various religions are also 
well marked, quite different, and show signs of 
being very old when first we met them. All these 
things prove that the statement that the human 
race started i from a single small family 5,000 years 
ago is a complete fable. 


But why does H. L. G.“ say 5,000 years ago? 


The Hebrew Bible makes it 4, 235 years ago, while 
Usher calculated it at 4, 285. 

The Septuagint.asserts it was 5,032; but the 
Septuagint was written in Egypt, and made an 
attempt to suit itself to Egyptian history. But, 
as it is not considered to be canonical, I wonder 
why E. L. G.“ takes it as an authority against 
the regular Bible. 
4E. L. G.“ says I “must remember that three 
races entered the Ark.” I reply that I remember 
nothing of the sort. Not a word is said on the 
subject. in the Bible, so I ask bim for his 
authority, not for, his surmise. 

The marriages between ‘the sons of God” (of 


the Elohim, it ought to be). In Job i, 6 the “sons 
of Elohim are the nobles; the“ sons of the Elim,” 


I | the other form of the plural, is rightly translated 


mighty ones in Ps. xxix. 1), and the“ daughters of 
of the Adam,” not Adams, cannot possibly be what 
he says, and the best commentators consider that 
the sons of Elohim were simply the descendants 
of Seth, and that the others were the descendants 
of Cain. But why the marriage of Sethites with 
short-lived inferior “flint races” should produce 
“ mighty men is beyond imagination, and to sup- 
pose such children born about 2448 B.C. were the 
originals of Jove, Pluto, and Neptune is ludicrous 
in the extreme. 5 , 
But as Noah and his family were selected, it 
must be supposed they were the right sort—nota 
collection of bad natural curiosities, whose im- 
mediate descendants immediately invented a lot of 
different false religions, though they had (it is 
said) full knowledge of the one true God. That 
the three men called Noah’s sons in the Bible are 
to be considered grandsons is another of “E. L, G.'s” 
inventions, there being no foundation for ‘it but 
fertile fancy. How can I or any one argue against 
mere words—baseless fabrications made to bolster 
up an improbable: Story? ay te Ae a 
According to E. L. G.“ there ought to beas 
pany races as mixed marriages, and that he 
Chinese, Red Men; Eatagonians, Lapps, Je 
Greeks, Celts, Saxons, and all the rest were 
tapidly and easily produced in a few short years 
from the inmates: of Noah's Ark; indeed, that 
small receptacle was like the conjuror’s inexhausti- 
ble bottle, for ib seems ‘to have produted any 
number of wonderful things in a short time, and 
in the same neighbourhood, and under similar oir- 
Cumstanoes i a 
The Bible, however, says nothing about such 
marriages or queer races. The flint Wives are, 
as far as Loan see, a pure invention of“ H. L. G. 
or some other such person as far as Noah and his 
family are concerned. . 
What does he mean by the daughters of 
Adams 7 does he refer to several distinet pnd 
separate commencements of the human kae? 
If so, he flies flat in the face of orthodox thealogy. 
As why should the descendants of the other 
„Adams“ suffer because the head of the Edenites 
fell? Again, we are told that our old friend,Adam 
fell, but we are not told that any other originate 
unconnected with him did; yet “B. L. G.“ is 
virulent against the Adams of which we, know 
nothing, and considers the Edenites, whose fore- 
father brought by his sin all the woes and deathon 
the world, as delightful people—indeed, sons of 
God. I suppose he considers that the devil made 
the rest ? . 
„E. L. G.“ says that my assertion that fossil 
faunas are as local as living ones is contradic 
by every observer. This denial of his I flatly con- 
tradict, and offer the following quotations as con- 
clusive evidence against him :— = 
Prof. Owen says, in “ British Fossil Mammalia, 
Introduction, page 39: “ According to thesh 
thesis that all existing land animals radiated fn 
a common Asiatic centre within the histori 
period, we must be prepared to believe that the 
nocturnal Apteryx, which is neither organised for 
flying or swimming, migrated across the wide seat 
and found its sole resting place in the Island 
New Zealand, where alone the remains of gimilar 
wingless birds have been found fossil; that the 
wombats, dasyures, and kangaroos as exclusively 
travelled to Australia, where alone have been foun 
in pliocene strata and bone caves the rempins 
extinct and gigantic especies or families or Marsu- 
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pialia; and that the modern sloths, armadilloes, 
and ant-eaters chose the route to South America, 
where and only in the warmer parts of North 
America are to be found the fossil remains of 
extinct species of those very peculiar edentate 
genera.” Again he says: Not a relio of an 
elephant, a rhinoceros, a hippopotamus, a bison, a 
hyæna, or a logomys has yet been detected in the 
caves or the more recent tertiary deposits of South 
America. On the contrary, most of the fossil 
mammalia from those formations are as distinct 
from the Kuropxo-Asiatic forms as they are closely 
allied fo the peculiarly South American existing 
genera of mammalia.” 

Then Mr. Page, in his “ Introductory Text-Book 
of Geology,” says, at page 205: “In respect of its 
fossils, the tertiary era exhibits a remarkable 
difference compared with the chalk, odlite, or ceal. 
During these epochs, the plants and animals in 
every region of the globe presented a greater de- 
gree of sameness or identity; whereas during the 
tertiary epoch geographical distinctions and sepa- 
rations like those now existing began to prevail; 
hence the difference between the tertiary mam- 
mals of Europe and those of South America 
which represent its present sloths, ant-eaters, an 
armadilloes.” 

These extracts entirely disprove “ E. L. G.’s” 
denials, and prove my case. I now ask him, Did 
the animals now alive allied to those peouliar 
fossils in South America have direct ancestors in 
the Ark? and if so, how did they get transported 
alone to where their fossil ancestors existed? 

“E. L. G.’s” assertions that a special gravel is 
found at a depth exactly indicative of 5,000 years 
deposit all the world over is simply preposterous. 
Does he suppose that that particular gravel was 
stirred but once after being broken? Where did 
such a mass of newly-broken gravel come from? 
Has he any evidence that all the rivers and valley 
bottoms have been carefully examined? He must 
know they have not, and that he is simply pro- 
phesying all out of his own head. Take the Nile, 
for instance—from year to year it brings down 
matter in varying quantity—some floods will 
carry away what others deposited, and large masses 
of desert sand will, at times, be blown into it, so 


chat it would be impossible even for E. L. G.“ to 


swear to a year or even a century—though he pro- 
fesses to know exactly. 

Geikie says: “ But extensive though the terres- 
trial sedimentary deposits may be, they can be re- 
garded merely as temporary accumulations of the 
detritus; save where protected and concealed under 
the water of lakes, they are everywhere exposed to 
arenewal of the denudation to which they owe 
their origin.”—(‘‘ Text-Book of Geology,” p. 452.) 


The Mississippi has been more carefully studied 
than any other river, and yet only approximate: 
results have 


been gained by its study; but 


“E. L, G.“ assumes that all is known about every 


ziver, and that the exact age of the deposit of a 
layer of gravel in it can be ascertained with nicety. 


“Geikie” says, of the discharge of sediment in a 


group of the greatest rivers, of which he gives 
gures: “It is not pretended that these results 
are strictly acourate.” They all differ, and would 
differ still: more, if more carefully studied. i 

“E, L. G.“ is, however, given to guessing, as he 
says“ but in similar valleys 15,000ft. above it, in 
the Himalayas or Andes, he might doubtless find 
the very same,” and “not only does the vale of' 
every stream attest this, but the countless vales 
that contain no stream, winding for leagues upon 
leagues, with dry bottoms, through all the deserts’ 
and our English chalk downs.“ Of coarse, 
. L. G. may be familiar with “all the deserts "; 
but I defy him to point out evidence of any óne- 
day flood 5,000 years old in an ordinary chalk 
bottom, where change has occurred steadily day by 
day for ages. 

His notion of the formation of the Mediter- 
ranean Sea is strangely funny, and he quite forgot 
in his last letter to reply to F. G. S. s ” conclusive 
arguments about the formation of the delta of 
Egypt. “E. L. G.“ calls Lower Egypt monu- 
mental,” and so it is. It occupies the delta of the 
Nile, and has been thickly peopled from the dawn 
‘of history. Will he assert its surface commenced 
to be deposited 5,000 yearsago? As if a great 

editerranean valley occurred before that period, 
the Nile would not have overflowed Lower Hgypt, 
but would have rushed from old Memphis hastily 
down to the bottom of his deep valley, where a 
deposit would have been made. It could not have 

en formed unless the sea-level was where it is 
when it was commenced, and it began near Cairo. 
Anyone familiar with the formation of deltas will 
be able to explain fully to “ E. L. G.“ that his 
statement on this point is wholly false, and it is to 
be oped he has some friend with knowledg: 
enough to prevent him continuing to publish such 
absurd statements. l 
argument from the Tomb of Theodoric at 
Ravenna is strangely wrong. He forgets that 
venna was built on a sandy lagoon like Venice, 
and that the little tomb has an enormously heavy 
roof, out out of a solid stone, weighing 200 tons, 


and by its means has sunk into the soft ground. 
Ravenna is mot being besieged by the sea: the 
latter is retiring from the city, which used to be on 
the shore, but is now four miles inland. 

The foundations of St. Mark’s at Venice are 
shaky, and the pavement is now so markedly 
irregular that some have thought it was meant to 
represent the waves of the sea; and as to the level 
of the sea there in olden times, Ruskin says, in the 
second volume of “Stones of Venice, page 9, 10 :— 
“ Had there been no tide” (a lower one would be 
the same), ‘as in other parts of the Mediterranean, 
the narrow canals of the city would have become 
noisome, and the marsh in which it was built 
pestiferous.” “Eighteen inches more of differ- 
ence between the level of the flood and ebb would 
have rendered the doorsteps of every palace a 
treacherous mass of weeds and limpets,’ so the 
water must then have been as now when Venice 


was built. 
In conclusion, let me ask “E. L. G.” how the 


Ark could float for five months, and only be caught | 


on a new high mountain, when there existed, 
according to him, large spaces for the water to rush 
ante, which he seems to assert it did in one or two 
ays. 

peaking of his own peculiar gravel, he says it 
was deposited in the London Valley and elsewhere 
by “a most hasty and violent operation, must the 
whole carriage and deposit have been. A very few 
days would have rolled them much rounder.” Yet 
Genesis says the rain fell for forty days. He has. 
apparently assented to the notion that “the lands 
were cleared of all plants,” but does not say on 
what the graminivorous animals lived when they 
came out of the ark, or why the carnivora did not 
finish them off in a few days. Memnon. 


We hoped this was done with, but are, we suppose, 
compelled to admit Memnon's reply, as he was 
asked certain specific questions. But if E. L. G.“ 
is constrained to respond once more, that must be 
the last of it.—ED. ] 


SOME EXPRESS RUNS.—II. 
[27165.)— THB journey to Manchester from 
Derby over.the Peak is one of our steepest express 
routes, the gradient being 1 in 90 for several miles 
on either side of the summit in Peak Forest 
Tunnel. The following run was made in Sept., 
1886, engine 1,566 and 7 coaches:— : 


M. Ch. | 9 | h. m. 8. Speed. 
Derby. . 1 TI 10 8 — 
4 0 Mile Post ee 38˙0 
10 0 5„ ——.—- 1 23 18 | 524 
12 40 „ . 1 26 | 478 
18 40 a. ganeseuae 1 33 43, 496 
24 40 | „ . . 1 41 10 483 
27 40 n a Aoi wei 1 45 43| 39.5 
34 40 „ 7. .. 1 56 35 | 886 
36 40 4 e 2 0 634.1 
39 55 Ohapel-en-le-Frith 2 3 52 507 
48 65 Ape 2 13 13 585 
62 59 | Manchester ......... 2 33 1 — 


REMA RKS.—Due Derby 1.9, Manchester 2.25. 
Slacked through Ambergate, and two minutes lost 
between Marple and Manchester by signals at 
Stockport. 

Shortly afterwards I travelled from Preston to 
Carlisle with the 8.0 p.m. Euston, 2 engines and 
20 coaches. Owing to signal delays, six minutes 
were lost. We stopped at Tebay for a bank 
engine (this made three engines), and again at 
Shap summit to detach the pilot engine. 

A subsequent run to dinburgh with the 
8.83 a.m., booked to run the 98 miles from Carlisle 
in 2 hours 20 minutes (no stop until Portobello, 
95 miles) was spoilt owing to delays caused by an 
engine off the road at Newoastleton. This run is 
the steepest of our express journeys; but we never 
exqeeded 60 miles an hour. ' 

April 28. . 3 Kappa. 


"RAILWAY SPEEDS AND MYTHS— 
EXPRESS TRAINS. 


[27166.]-— “ZULU” asks which was “the 
swiftest and most powerful engine in England” 
that I mentioned having tested. I wrote the! 
plaral word “engines”; but it was accidentally 
misprinted in the singalar. It would puzzleme to 
award the palm for swiftness and power among 
the many classes of splendid engines now in use. 

Lincoln reminds me that I gave, in a con- 


temporary two years ago, a run “Stoke to Talling- |. 


ton on the G.N.R., 154 miles in 12} min.” Here, 
again, I must plead a misprint. I recollect the 
case referred to, and have looked it up. I find it: 
was written in my manuscript as 15} miles in 
12min. 40sec. i 
from Corby to Essendine, 8 miles 52 chains, in 
7 minutes, or at the rate of a little over 74 miles 
an hour, the maximum being 75. In this same 
communication mentioned by Lincoln,“ another 


leave Kettering at 1.31. 
was a very poor one for that train. 


On that occasion the fastest bit was 


misprint represented a fabulous speed on the Mid- 
Wad line. I was made to show a run from passing 
Ampthill to the 49 mile-post (74 miles) in 5min. 
85sec., the correct figures being 6min. 25sec. Thus 
accidents will happen ! š 

“French . Loco.” (p. 412) is quite out in his 
“ booked time ” for the Midland Leeds expresses. 
The 3 p.m. down is booked to leave Kentish Town 
at 3.6, and to arrive at Kettering 4.27. He has 


given the arrival time in the former oase, and the 


departure in the latter. The up-train is booked to 
The down “ best” run 
I have known 
rised that 


it done in 54 minutes less. I am s 


one of the 890 class should have been used on the 
up journey, as they have Jong been taken off 
express work. ' 
probably would have 18in. cylinders and larger 


Has 896 been rebuilt? If so, she 


boiler-power. 


Wellington, N.Z. Charles Rous-Marten. 


CONTINUOUS BRAKES. 


-= [27167.}—ON page 179 “Brake Attendant” 
‘addresses a question to me with reference to the 


working of the Westinghouse brake, which I shall 
be glad if he will put more clearly. If the air be 


let out of the brake pipe the gauge could not show 
801b. pressure, and the reduction of pressure would 


apply the brake, and the driver would be unable 
to start his train till the pipes were again properly 
connected and the brakes taken off. 

Nr. G. Kiernan appears to be making a great 


point about the name of a brake; it is well known 


that at the Gisburn trials the Automatic Vacuum 
brake was known as Sanders. Now this form of 
apparatus is supplied by the Vacuum Company, 
Limited; this, however, has really nothing to 
do with practical results. The 12lb. of atmo- 
speric pressure acting upon an 18in. piston has the 
same power to-day as it had in 1880. And, as a 
matter of fact, no vacuum brake can now give a 
better result than was obtained under the name of 
Sanders or Sanders-Bolitho. | 

The fact that the loss of life at Penistone was 
entirely due to the failure of the non-automatic 
vacuum brake, is too well known to railway-men 
and to the readers of the “E. M.,” for me to have 
to occupy space in again proving it. I have only 
to refer them to the back volumes published soon 
after the accident. eee 

Mr. Kiernan is quite incorrect in the conclusions 
he draws from the action between Mrs. Woodhead 
and the railway company. 

The first question which the Judge left to the 

ury was “to say whether they were of opinion it 
was negligence on the part of the company not to 
have discovered the crack in theaxle.” Of course, 
there could be‘but one answer: the breaking of the 
axle, as I said when I first saw it, and as I wrote 
in your columns, was a pure accident. 

The plaintiff m her case did not urge any 
neglect with reference to the axle, and it is a legal 
point whether the question should have been put 
to the jury or not. Mrs. Woodhead having lost her 
husband, had not the financial means to proceed 
further, and consequently the case was obliged to 
fail; but that most certainly does not alter the 
actual fact that the loss of life was due to the 
absence of an automatic brake. 

Clement E. Stretton. 
Consulting Engineer Amalgamated Society 
of Railway Servants, 

306, City-road, London, E.C., April, 25. 
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RAILWAY BRAKES. 


[27168.]—YOUR correspondent, “ Brake Attend- 
ant” (27145), propounds a riddle in last week's 
issue that plainly shows he has not attended a 
great deal to the brake he writes about. If “the 
air is let out of the coaches,” why, of course, on 
goes the brake, and there you stick till the tap is 
opened and the driver gets the brake off, so that 
your correspondent’s difficulty is only an imaginary 
one. 

Geo. Kiernan (27146) seems to be as far at sea 
in this issue as he was in your last. The vac. brake 
of to-day is practically that of 1880, all the differ- 
ence is in name; then it was Saunders and Bolitho, 
with the Clayton hole. Now Saunders and Bolitho 

ave come to grief, and Clayton sold his patent to 
the Vacuum Brake Company. The Vac. Co.'s 
brake of to-day can't get a bit better result than 


did Saunders and Clayton in 1880. The proper 


way to test this is for the Board of Trade to 
appoint an independent committee of experts to- 
make a series of experiments and report the result. 
As to Geo. Kiernan’s remarks anent the Peni- 
stone acoident, they are the purest bosh. Here 
was a train at 50 miles an hour and 243 yards, yet 
could not stop. Even the automatic vacuum, with 
all its faults, would have prevented it. 
A poor widow fighting the M. S. and L. (of 
string renown) and Vac. Co. She had not money 
to work up her case properly or to go on with a 
new trial, so what does that show? Not justice, - 
but the force of money. 
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I trust your correspondent will consider these 
things well, and perhaps his eyes will be opened to 


the true state of the question. Rover. 


SUSPENDED FISH-PLATES FOR RAIL 
JOINTS. 


[27169.]—YOUR correspondent, Mr. Hy. Lan- 
chester (letter 27148), does not seem to belong to the 
railway business, otherwise he could not have made 
the suggestion he did. This question of suspended 
fish-plates versus fish-plate joint resting on a sleeper 
is a very old one, and has been solved long ago in 
favour of the first arrangement. Mr, Lanchester 
will consult with advantage the valuable book of 
your distinguished collaborator, Mr. E. Stretton, on 
„Safe Railway Working,“ where this point has 
been treated in a first-rate manner, For my part, 
Loan only speak as a man who has seen both sorts 
of arrangements in use, and Imust confess that the 
suspended fish-plate joint is decidedly theoretically 
and practically the one to be recommended. It is, 
in fact, the only one now adopted on most Con- 
tinental railways, where in early days also it had 
been a common practice to make the rail joints 
over a sleeper, and in most cases to make such 
joints alternate—that is to say, not to allow the 
joints of the two lines of rails of one track to be 
opposite each other. Nothing is gained by such an 
arrangement, although it diminishes the pitching 
motion of the cars ; but then the alternative of the 
supported or suspended joints creates another sort 
of oscillation, causing tlre vehiole to rotate round 
a horizontal axis passing through the centre of 
gravity and parallel to the line. 

Although the supported joint is somewhat better 
with the Vignoles broad-based rail, which requires 
no chair, its adoption has long ceased on most 
railways. A suspended joint requires a nicety of 
execution which is scarceiy tu be expected, and 
which time and train running destroys. As there 
remains still a solution of continuity, that place 
gives always rise to a springing action when the 
wheel leaves one rail to go on the other. Some- 
thing must give way; the rails or chairs imbed 
themselves in the sleepers, and the fastening gets 
loose. The suspended joint provides the necessary 
amount of elasticity, the deflection being reduccd 
to a minimum by bringing the end sleepers near 
the ends of the fish-plate. 

When a wheel runs over the portion of a rail 
comprised between two sleepers the greatest strain 
is on the furthest section of encastrement, so that 
from a theoretical point of view there is no reason 
to lay the joint over a sleeper. Having run 
thousands of miles over both systems of lines, I 
must emphatically declare that the suspended 
joints give the soundest road and the smoothest 
running, Besides, the use of bogies for carriages 
greatly diminishes the jerk caused by the wheels 
passing over the joint. Ed. Gobert. : 

7, Ducie-street, Longsight, Manchester. 


ANOTHER -SCREW-CHASING 
ARRANGEMENT. 


[27170.]—SEEING the interest taken in screw- 
chasing arrangements as applied to the single- 
geared lathe that has arisen since the description 
of Niblett’s chasing arrangement was illustrated in 
these pages, I have also considered to send the 
following arrangement, hoping it may be of some 
service to other amateurs besides myself. I de- 
signed the apparatus some short time ago as a 
simple, inexpensive arrangement, all of which can 
be made by any amateur, save, perhaps, the chasing 
tools themselves, Fig. 1 is a front view of the 
main casting to be bolted on to the front of the 
lathe bed, and consists of an iron casting. I bored 
out the arms A and B to take the brass bearings 
carrying the shaft, Fig. 2. The brass bearings 
were held in their places by a small stud through 
each side of the casting. The shaft, Fig. 2, is 
turned out of a piece of lin. bar iron; the thick 
part of the conical journals is left łin., and tapered 
down to }in., and the shaft should be turned to zin. 
at the end D and between the journals. At the 
end marked C it should be turned to about zin. 
and the outer half sorewed to take a thimble tappe 
to match the thread. The thimble I used was 
turned up and bored out of a short piece of lin. 
bar iron screwed 8 threads to lin. The threads 
were left on, only the ends turned up. The ex- 
tension piece marked D (Fig. 1) is drilled slant- 
ways to take the shank of the double eye, shown 
in Fig. 8, which carries a small pulley between the 
jaws for the purpose of tightening the cords used 
for driving the whole arrangement. The pulleys 
that fit on the end D of the spindle, Fig. 2, are 
turned out of wood, iron, brass, &., as the con- 
structors may choose for themselves. Into the 
extension piece marked C, Fig. 1, a small etud, 
Fig. 4, is sorewed for carrying the nut, Fig. 5, 
working into the thread on the thimble. The hole 
marked B, Fig. 5, is for taking one end of the 
ee rod, shown in Figs, 6 and 7, a pin marked C, 

ig. 5, passing through the holes in Figs. 6 and 1, 
which also show how the tools are fixed for both 
inside and outside, the tools resting on the ordinary 


T-rest. After the arrangement is made, it is bolted 
on to the lathe bed, as shown in Fig. 8, a cord 
passing round the two pulleys A and B, which are 
of exactly the same size. The chaser is brought 
up to the work, and a screw may be cut on the 
work exactly 8 threads to the inch; so, should I 
require one of 16 threads to the inch, I then take 
off the pulley B, and put one on in its place just one 
half the size, and so on for the different pitches of 
screws I require. I turn up a stock of different 
sized pulleys to suit the speed pulleys on the 
mandrel, so that I can get any pitch of screw. By 

7 


tightening the belt with the small pulley C, Fig. 8, true bedding of a large chuck. The cone on the 


any screw may be turned correctly. For left- 
handed screws I simply cross the belt, and set to 
work as usual. I leave a space behind the thimble 
on the shaft, Fig. 2, so that when the nut has got 
to the end of its travel, the nut falls into the space 
and lets the turner know the rod wants taking up 
another hole. By keeping the chaser in its place, 
and lifting the nut and drawing along the stud, 
Fig. 4, and then placing it in the beginning of the 
thread on the t imble, you may go for another 
length, and so on. The belts I prefer made from 
sewing-machine straps (round) with three simple 
wire connections, The drawings are not made to 
scale. Hoping some fellow readers may find it of 
some use to them, I shall then be amply repaid for 
my trouble in describing it. 
Skinningrove, R.S. O. 


NIBLETT’S APPARATUS. 

[ 27171.) WILL “J. MoG.” kindly understand 
that “ O. J. L.“ and Niblett are not identical, and 
that it matters not one straw to the former whether 
or not the latter may sell a thousand of this piece 
of machinery or none? The interest of “O. J. L.” 
arises from his innate love of mechanics, which 
induces him to report upon any novelty which 
appears worthy of notice. His “imprimatur” is 
neither asked nor given, and is of no value what- 
ever, any more than that of “McG's.” But 
“O. J. L.“ does feel for an ingenious man like 
Niblett, and he sincerely hopes to find that, after 
all counterblasts have been blown, this clever con- 
trivance will find such a market as it deserves. 
These counterblasts have already blown off some 
dust which at first obscured some of the merits of 
this contrivance. 


that the arrangement is “radically wrong in prin- 
ciple.” In point of fact, it is nothing of the kind. 
“O. J. L.“ is from home, and cannot make the ex- 
periment suggested by “MoG.,” who is fully 
answered, however, by H. O. Pocklington. As to 

raise or blame, the former can hard y be sought 

y “QO. J. L.,“ as he has not the credit of the in- 


For instance, the letter of H. C. 
Pocklington replies to F. H. Wenham's assertion | 


vention, and with ‘respect to blame, he thinks it is 
hardly his due for bringing this clever contrivance 
before the reader. de will not, in any case, suffer 
very much from McG.'’s” sarcasm, 8 


LATHE MANDRELS. 


[27172.)—IN your issue of 15th April Mr. 
Newall mentions a way of making fits by cones. 
His remarks are correct as regards fitting alone; 
but I doubt if a cone would suffice to insure 


F 1 6. E 


| 


nose would of necessity be short, and a cone would 
not bring up the face of chuck without a suspicion 
of wobble. Dr. Edmunds's idea of a broad base to. 
the nose and chuck cannot be improved upon inmy 


—— ae 
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opinion. I venture to offer a sketch of a nose 
(with the essentials of Mr. Gray's description) 
by which the chuck would be centred and brought 
up with face true. The cone would play the part 
of centring only, leaving the base to correct the 
face. Chuoks would be turned up and bored as in 
Fig. 2, es 4 0 to nose-thread ; then the part indi- 
cated by dotted lines would be cut off by degrees 
until, after trials, base of chuck bedded truly. 

I should like to remark that if Mr. Massey 
(whose vice you illustrated in last issue) is not the 
inventor of the v.ce made b 
yon, of Accrington, England, he has succeeded in 
making a very good copy of a vice by them I have 
had in use some four years, the only difference 
being that mine is for wood. Silke. 


LATHE MANDRELS. 


[27173.]—SINCE writing my last letter I have 
seen one of the “J. K. P.” die-chucks made for the 
beautiful Cooke lathe which I described in the 
4H. M.“ last year. It will interest O. J. L.“ to 
know that with this Cooke lathe there is a copy 
mandrel such as I suggest for use in the slide-rest, 
and that this J. K. P.“ chuck was finished off 
without ever seeing the lathe-head, much less 
“packing it up and sending it away to have the 
chuck fitted to it.“ When this diechuck came 
home and was put on to the lathe, it ran dead true. 

Certainly the facts are not complete unless I also 
state that the chuck was made by the hand of our 
friend“ J. K.P.” himself, and that a more perfectly- 
designed die-chuck or a more finely- executed 
piece of work I never saw. But here 
we have, in addition to the demonstra- 
tions formerly published by me in the “E. M.,” 
precise evidence of the practicability of that which 
40. J. L.” is “ morally sure will never be done.“ 
If “O. J. L.” would like to see this Cooke lathe 
and the J. K. P.” die-chuck to which I now refer, 
and he will do me the honour to appoint some 
afternoon, I shall be happy to secure him access to 
the lathe and its appendages, 

2. The position taken by the ornamental lathe- 
men is thus stated in Holtzapffel's Catalogue (vide 
page 86) :—“ Although all lathes of the same size, 
say of bin. centre, have their screws exactly alike 
as to diameter and thread, it is only by mere 
accident that the same chuck runs truly upon 
different lathes.” Now, this statement is, un- 
fortunately, perfectly true of our present costl 
ornamental lathes. But the position whic 
I have demonstrated is this: that the misfortune 
is due to the present mandrel-heads not being pro- 
perly made; and I say that, with a proper standard 
mandrel-head kept in the manufacturer's office 
and to which all mandrel-heads which he sends 
out conform, we should need only to order by 
letter any chuck we want, and have it sent by 
Parcel Post and put it on to our lathe, It is obvious 
that if this Cooke duplicate-mandrel enables 
“J. K. P.“ to make a die-chuck which runs per- 
fectly true upon the lathe, the same chuck would 
run perfectly true upon any number of other 
lathes whose mandrel-heads are exactly like it. 

8. The mandrel-head which I have argued for 
depends, as Mr. Gray points out, on two features. 
First, the cylinder-base which eliminates eccentric 
variations; second, the wide true face-bearing 
which eliminates angular variations, All the 
variations of a drunken chuck are, in fact, re- 
solvable into two components—one consisting in 
excentricity upon the lathe-axis, the other consist- 
ing in angular divergence from the lathe-axis, 
Eliminate both those components, and you get a 
chuck which rans dead true. Now, the cone-bearing 
suggested by Mr. J. W. Newall in his very 
practical letter, combines my two rectangular sur- 
faces into one surface which contains both my com- 
ponents. If that would really effect the object 
the single surface would be a simplification, and 
therefore an improvement. I trust that Mr. 
Newall will think his proposition out and 
favour us with engravings—actual size—of 
his design. We shall then be able to discuss 
it. I would venture to suggest cone-bearing would 
answer better if combined with the buttress-thread 
than if combined with the V-thread—the V-thread 
acting as a second disturbing-cone. The question 
then is whether we should combine our two com- 
ponents into one cone surface, or put them into two 
surfaces at right angles to each other, as we do by 
combining the cylinder-base with the wide flat 
face-bearing. Which are the more easily manu- 
factured so as to work with multiple bearings ? And, 
when manufactured, which is the more efficient 
eliminator of both components of variation? The 
two features being secured, all other points are mere 
questions of dimension, and are important only 
because, without identity of dimension as well as 
identity of form, we cannot get interchangeability. 

We shall be much indebted to Mr. Newall if, 
from his view asa scientific manufacturing engi- 
neer, he would favour us with a drawing—like that 
of Mr. Gray —of the mandrel-head and front 
bearing which he advises. But the diameter of 
our front bearing must depend upon the reduction 


Entwisle and Ken- |. 
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caused by fitting on the pulley and back gear; we 
require, also, an open tubular mandrel-tail strong 
enough to take change wheels, dividing-plates, 
screw-guides, swash-plates, and such other appa- 
ratus as geometric turning may require to be rigged 
up thereon., Practically, therefore, we are now ad- 
vanced to a point at which we need to ask Mr. 
Newall for three drawings—the first drawing to 
show the open tubular mandrel-tail, with its screw- 
nut and shoulders, and the back bearing; the 
second to show the most perfect fitting for pulley 
and back-gear, with the minimum increase of 
diameter; the third, having dimensions deter- 
mined by the requirements of the first two. In fact, 
while we determine the form of our interchange- 
able mandrel-head by principles which are self-con- 
tained, we depend for its dimensions upon the 
requirements of our tail-piece and pulley-fixings, 
and must build up from behind. If, therefore, Mr. 
Newall would favour us with three drawings, 
shown actual size, of these three sections of the 
mandrel, we should be much indebted to him. If 
Mr. Newall could really give us a bore of th 
throughout with afront-bearing of only gths, that 
would be very satisfactory. My own reasons for 
discarding the coned mandrel-face were that it 
would be very difficult to fit to it the multiplicity 
of chucks, and that abrasion would prove more 
serious than with the cylinder-base and flat mandrel- 
face. I gave soft wood-turning on the one hand, 
and boring out a small engine-cylinder on the other, 
as extremes for bk our model mandrel might, 
perhaps, occasionally be taxed. Practically, soft 
wood-turning would be done by resorting to an 
ordinary wood-turner's lathe ; the engine-cylinder 
should be fully roughed out by a mechanic upon 
his slide-lathe, and we are not bound to provide for 
these extremes. 

4. I trust that “N, D. F. P.” will trot his man- 
drel out; but unless his design goes to the above 
questions, it will not help us in our present dis- 
cussion. The question of price, and the fitting of 
the steel collars to which “N. D. F. P.” also 
refers, will best be considered later on. The steel 
collars would probably have to be left emall 
enough to bear grinding out until the mandrel 
runs easily in its seat, and finds the oil-borne fit 
which I have described. 

5. We have to thank Mr. Gray for a valuable 
and ably thought-out contribution to our subject. 
In his wide nose I see substantial advantages. 

James Edmunds, M.D. 

8, Grafton-street, Pioadilly. 


A BELL OHUCK. 


[27174.]—HVERY turner will not soon forget a 
“rap on the knuckles ” from the projecting heads 
of the radial screws, from six to eight in number 
in the old pattern bell chuoks. Experientia docet. At 
first I used a piece of wood bored to size of the 
bell. This is very liable to breakage, and looks 


untidy ; next came a solid indiarubber ring, thick 
enough to surmount the screw-heads when placed 
up against them, and making a pleasant buffer in 
collisions; lastly, the present idea, to which 
panen I have finished one chuck and am now 
usy on another. A, full size of the whole chuck 
put together ; B, the ring guard with its side holes— 
1, 2, 8, the large holes for three radial screws; 
4, 5, 6, the lesser ditto; first-mentioned in front 
last in rear. Metal of the ring guard lin. bro 
and lin. thick, of wrought iron case-hardened (this 
part I am making of gun-metal for the chuck I 
have now in hand); screws hardened in grease. C, 
the bell tapped with six screw-holes, two sizes; an 
arrow headis cut on the edge of ring guard, o 
tally with a line on the rim of the bell when in- 
serted, and lightly tapped with a mallet; this is to- 
insure correct fitting and save time. D isa double 
key, its ends adapted to tighten the screws on 
work; hole in the centre to receive a bit of iron 
wire for turning round this key. I centre any- 
thing in this chuck with the woed screw tool L 
described two months ago. Eos. 


THE STANDARD MANDREL. 


[27175.J—I, LIKE “O. J. L., am a little incredu- 
lous that manufacturers will adopt the standard. 
mandrel, for the reason that there will not be suffi- 
cient demand, especially as it is only for one-sized. 
lathe. If it had been proposed to make a standard. 
mandrel to every-sized lathe, from the smallest to, 
say, Sin. centre, there would have been greater 
probability of universal adoption; but as there is 
to be a standard mandrel to only one-sized lathe, 
and that one not used by the majority, it will 
hardly pay manufacturers to adopt it. g 


I think Mr, Gray makes the diameter of the nose 
unnecessarily large. In a back-geared lathe with 
small bearings the diam. of nose at the bottom of: 
the thread should be the same diam. as the front. 
bearing. In a formula I have in millimètres for 
“priicisions Drehbinke” the proportions of nose 
run as follows :— 


RONN 24 to 29 „ 
87 5„ 
05 


Thiokness „ V 
diam. of nose + 09 of same: 


Diam. of cylinder base= 
Length , „ = °04 length of nose 
Bore of mandrel ......... °86 of its diam. 


For an ornamental mandrel I would not make 
the nose longer than °75 of its diam. The disad- 
vantage of having a thread of five per inch would 
be that the ohucks would come off too easily when 
turning the lathe backwards. If the jamming of 
the chucks must be avoided, a clutch fitting wilh 
have to be used instead of the screw. 

A. F. Shakespear. 
Luttichau-strasse 14 III., Dresden, April 20. 
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LATHE MATTERS. 


[27176.] — ALLOW me to tender my hearty 
thanks to Mr. H. C. Pocklington for his demon- 
stration of the theoretical correctness of the 
v J think probably every prac- 
tical man felt just the same objection to it that 
Mr. Wenham expresses. I argued the same way 
4 
am told, a spiral.“ We all conoluded it must be a 
Spiral; but it is not. The face of the swash-ring, 
as already pointed out, lies in a plane, and the 
compensatory curve is correct for any angle. I 
should like to ask Mr. Wenham how far he thinks 
his appliance would do for general work? Would 
8-pitch in an 
tthe mandrel without requiring to 


Niblett apparatus. 


myself at first; so did “ Vulcan”; so, I believ 
thought “O, J. L.“ when he wrote “It is, 


it, for instance, cut a ‘screw of, say, 
iron chuck to fi 
be made much stronger. 


work without. becoming too cumbersome. 


Referring to the Ballon mandrel, illustrated this 
week, I think there is an advantage in having the 
cylinder fit at the end of the nose, because the 
chuck could be tried on to it without any inter- 
ference on the part of the screw, by reversing the 
chuck. I think if the centring is to be determined 
by a cylinder fit, it must be so perfect a fit that a 
difference of temperature would make it too loose, 
ora little dust too tight. I should resolve the 
cylinder and face-fitting into one blunt cone 


shoulder, 


When trying the little cutter illustrated this 
week, I was surprised to find it was really uni- 
versal, Beginning with the vertical position of 
the spindle, [ could incline it till it was horizontal 
without having the band come off the lead pulleys; 
when nearly horizontal these 
eys are not required, as the band runs straight 


but, of course, 
pull 
up. I had never seen this arrangement before. 


.A. M. 


TITANIUM ORE—PLATINUM IN FIL- 
INGS — BUTTERINE — SILICA IN 


FLUOR SPAR. 


[27177.]—In reply to “Murano” (query 62106, 
page 113), who asks about “ titanium ore,” I regret 
to say that I have no recollection of what I wrote 


“a few years back.” Rutile (not rulite, as quoted) 
is titanium dioxide, as also are the minerals 


brookite and anatase. Ilmenite or menakanite is 
a titanate of iron, or more probably an isomorphous 
mixture of the sesquioxides of iron and titanium, 


(FeTi),0,, and titanite or sphene, CaTiSiO,, is a 
titano-silicate of calcium, Magnetic iron ore often. 
Some. 


contains a notable proportion of titanium. 
of the ore occurring in Norway contains as much 
as 20 per cent. of TiO,; but it is quite useless as a 
aource of iron, owing to the practical difficulties in 
the way of smelting it. The sand of the seashore 
for forty miles in the neighbourhood of Taranaki, 
New Zealand, consists largely of ilmenite, and it is 
also abundant near Wanganui, and on some parts 
of the coasts of Italy. The sand of the Mersey, 
opposite to Liverpool, is said to contain it. It is 
quite possible that titanium has been utilised for 


producing a blue glaze; but I was not aware of it. 


Its chief use hitherto has been tu spoil the tempers 
of analytical chemists and blast-furnace managers. 

„Platinum in Filings ” (query 62149, page 114) 
might be separated from the brass and soft solder 
by treating the filings with mercury; but I do not 
think the method would be of much value in prac- 
tice. I should prefer to treat the filings with 
nitric acid; then boil with water, and remove all 
soluble matter. The heavy particles of platinum 
could then be easily separated from admixed meta- 
stannic acid by a stream of water; the last traces 


of tin could be removed by heating with strong 


sulphuric acid, letting the liquid cool thoroughly, 
adding twice its measure of hydrochloric acid, and 
then hot water, when all the tin will be found in 
solution. 

Butterine (query 62246, page 185) is made by 
thoroughly inoorporating carefully-chosen and pre- 
pared fat with milk and salt, and colouring the 
product with annatto or similar matter. No acid 
is employed, unless it be a trace of butyric acid. I 
am not aware that butterine is more digestible than 
ordinary fats, and very much doubt if any system- 
atio experiments have been made on the subject. 
In my opinion, butterine is a very useful and, if 
carefully manufactured, harmless product; but, of 
course, it should be sold for what it is. 

“ Silica in Fluor Spar” (query 62187) can be de- 
termined, as described by “Sm.” on page 160. The 
method given by M. Isader on page 184 is quite 


useless. 
Sheffield, April 23. Alfred H. Allen. 


HARDENING AND TEMPERING 
STEEL. 


(27178.] — THE reading of your interesting 
article on the above subject revived in me a very 
old interest, which you, perhaps, will kindly allow 
me to mention in your valuable publication, 


; » y own impression is 
that 20-pitch would be about the limit. Perhaps 
it could be altered a little to make it do larger 


holding in 


such worth having.” 


workman, and which 


(not roughed) 
Now I think 


April 25, Hobbin Mill. 


THE SEXTANT AND ITS USES. 


miles, From one extremity to the other there 
must be thousands of ships at intervals of 60 miles 
at the very least. 
ment that could mark such infinitesimal angles as 
would be required under such conditions, to say 
nothing of the orbital speed of 1,000 miles a 
minute of the observer. may be under some 
misapprehension, but I cannot at present see how 
it is possible. 

Perhaps you might find room for my rough 


* 


NAS f 


93 000.000 MILES 


S HN O 


, 


of 3,000 or 4,000 miles the sides of the triangle are 
distant from 98 to 95 million miles. I am sure 
there must be some among your readers who will 
understand the nature of my question and en- 
deavour to solve it for me. | 

Let me, at the same time, ask another, which 
would, perhaps, be equally difficult: A base from 
the Torrid to the Frigid zones would be much 
within 2,000, or at least 3,000 miles. At one angle 
of this base the thermometer is often more than 
120° above zero, while at the other it is often 50 
and 60° below zero. The two sides of the triangle 
are put down at 93 million miles! How is the 
tremendous variation to be accounted for ? 

Balham, John Hampden. 


DECAY OF TIMBER. 


[27180.]—MANY timber trees, under certain 
conditions, speedily rot, while under other con- 
ditidns they are almost imperishable, Basswood, 


Fifty-eight years ago I heard an edge-tool maker 
of some repute in the South of Devon say, while 
his hand a tool, the similitude of which 

may be seen supported by two brawny arms in 
front of the Curriers’ Hall, London-wall, There, 
if I could temper that sort of knife as required by 
the currier it would be a fortune for me, as there 
are only two makers in the world who can make 
I got to know later on that 
the name of one maker was Cox, and the other 
Lane. I also got to know that the secret was how 
to temper a cutting-tool so that it would, after 
being brought toa fine cutting edge, bear that edge 
being turned asideso as to forma “ wire edge” at an 
angle to the blade according to the hand of the 
would in his hands cut 
“shavings” from a tanned hide or skin as large as 
half-sheets of note-paper and hold that cut for a 
day or two, aided only by the simple application 
to the wire edge of a small tool, called a steel 
now and again, when the cut legged. 
this a real secret tempering case. 
If anyone of your numerous readers would just say 
how the matter stood, and how it stands now, he 
1 greatly interest an old reader of the 


[27179.]|—WoOULD you let me ask some of your 
more impartial readers to tell me whether I am 
mistaken in the idea that neither quadrants nor 
sextants ever could have been constructed to be 
‘used on a spherical and rapidly-moving earth for 
taking the altitude of a motionless and very 
distant sun? From A to B is, say, about 4,000 


What and where is the instru- 


sketch. It must be remembered that from a base. 


'| sphere of gas-lit and smoky rooms, 


them; but 
to think of a way, and I astonished a lady who 
sent me a suite much discoloured and neglected, 


in Canada and the United States, was early con- 
sidered a poor wood for fencing, as it rotted so 
easily. Observations showed that with the bark 
on it soon rotted, but without the bark it remained 
sound. The same thing is true of elm, butina 
lesser degree. Beech rots very early if exposed to 
the elements, but under shelter remains sound: 
If covered by water it will remain sound for a 
long time. Oak, if exposed to the weather, loses 
its sap-wood, but the old wood remains sound for 
many years. I believe all young timber should 
either be put in water immediately after it is cut, 
or put under shelter, as the young wood begins to 
rot very quickly if it is alternately wetted and 
dried. It follows, then, that deterioration takes 
place to a far greater extent than we imagine b 
letting young trees lie out in all weathers wi 
their bark on, as they cannot resist wet without 
having been first dried. In my opinion, all wood 
should be either put into water immediately after 
being cut, or at least when spring comes, as it is 
absolutely necessary that all timber should be 
water-soaked before any attempt is made to dry it. 
It is a well-established fact that boards dry much 
quicker if the logs have previously lain in water, 
for the reason, perhaps, that the sap has been 
dissolved out of them. Of course, much depends 
on the nature of the wood, oak answering well for 
fencing where elm would be altogether out of 
place, rotting very soon at the ground wee 5 


SORAPS FROM MY WORKSHOP. 


[27181.]—THE jewellery of Southern India ex- 
hibits marvellous skill in the goldsmith's art. In 
texture, the woven filaments of gold and silver 
more nearly resemble lace than any metallic sub- 
stance, especially the manufactures of Trichinopoly 
and Cuttack. The former city has been long cele- 
brated for its gold chains, I remember one being 
broken in England about 50 years ago, and after a 
long search a Chinaman was the only person who 
undertook to repair it. They are high-priced on 
the spot where they are made. Cuttack, the town 
(not far from the well-known Temple of Jugger- 
naut), is equally celebrated for its fragile filagree 
ornaments. I havea whole suite in silver of a 
pattern suggested to the workman by an English- 
man. This set is composed entirely of roses, with 
fuchsia pendants to each piece of jewellery, too 
delicate for frequent wear, and better adapted for 
show in a glass case. These silver ornaments get 


much discoloured and tarnished from several 


causes—the human perspiration, sea air, the atmo- 
I was often 
ladies. for information on cleaning 


requested: b 
did not then know how. This led me 


when I returned the same to her sparkling and 
white as snow. 

Squeeze out through muslin a tea-cupful of 
lemon-juice. First scald the ornaments in a basin 
of boiling rain-water, then attach a stout thread to 
each piece, by which you can lower it into the cup 
of juice ; leave them there for a few hours (if very 
dirty), then lift them out by the thread, and pour 
cold rain water slowly over them to wash off the 
acid, Cut a few thin shavings of white toilet soap, 
putin a block-tin saucepan with some boiling rain 
water, beat toa lather with a stick; when all is dis- 


| solved, put on a hot hearth till it boils, let down 


all the jewellery by the threads into the soapsuds, 
boil a short time, remove by the threads one ata 
time to a clean plate, pour boiling rain-water very 
slowly over them, changing the plate several times 
to get rid of all soap. Lastly, lift them on toa 
clean oloth, folded up on the top of a stool, which 
put before a hot fire; when quite dry, put on a 
pair of clean gloves, cut off the threads, and wrap 
the ornaments each separately in tissue paper. 
Os. 


THE WOODTURNER'S HAND PLANER. 
[27182.]—IN that practical book, the Amateur 


‘Mechanics’ Workshop,” at p. 129-30, I was so 


strack by the principles therein explained, that I 
at once constructed a hand tool for roughing oy- 
linders of hard wood, and thereby saving the wear- 
and-tear of gouges and chisels. I have used it 


over 15 years, and, excepting an occasional touch 
on the hone, the tool is as sound as ever. 


Take a 
1hin. broad plane iron 3,in. thick, turn up 1}in, of 
sharp end to a right angle; cut off the other end to 
2ġin. long from the bend; cut off the two corners; 
drill two zin. holes in a central line on the same; 
make two round-headed bolts lin. long, with 
screwed ends and nuts, for these holes. Makea a 
brass plate with two corresponding holes to fit 
exactly on same shape of plane iron, this brass 
plate jin. thick. Make a brass wedge piece of 
slope Nin. to ŝin., 1jin. broad, 2}in. long; centre 
holes to correspond with both the other portions. 
Turn a hard-wood handle, and stock of beeoh or 
ear, the flat part 2ġin. long, handle 5 or 6in., with 
holes through centre of flat. When all is clamped 
together by the two bolts, a gap must be 


leasing the cor 
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between the upright iron and the fittings for the 
speedy escape of dust and shavings. The bevel is 
outside the edge, jin. broad, angle 35°. -A little 
practice will soon prevent “catching in.“ The 
more rough and irregular the surface of the waod, 
the better this tool works. The edge should be 
kept sharp. fated | 

DESCRIPTION OF FIGURE. 


1. Hand-planer full size; A, brass wedge.in place. 
2. Wedge A full size. When the plane-iron edge 
is worn down by use, this piece of brass can be 
filed to suit. B, the flat part of hard-wood handle; 
C, the bent plane iron; D, bottom plate of sheet 


t 
t 


brass, the rqund heads of screw bolts sunk therein; 


E, the gap fox quick escape of the shavings.. 
oa © Eos. 
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A GOOD HAND-DRILL. 
[27183.}~“IW my early experiments I often felt 
the want, pf a good hand 


The bow-drill slips, and is too slow in action; 


ee 2 — 


the berel-whesl drills are all abominable, especially 
80 the American ones: the more force you apply the 
More they stick and twist about, as the thrust is 


not in the direction of the motion of the dri]. A 


fairly good drill I have seen used in Italy, and once 
here in the hands of a woman mending china, , n 
this the drill spindle has cast upon it a . 
weight, and from its extremity two cords pass 
down to the ends of a cross-handle which slides 
upon the spindle. On giving the spindle a start 
and holding the cross-handle, the cords twist upon 
the spindle, pulling up the handle. On forcing 
down the handle the spindle reverses, and again 
pulls up the handle for another stroke. This is, I 
k, a very ancient form of drilling apparatus. 

Another drill, converting this alternating into 
continuous motion, I once saw doing good work. 
In this the spindle had also about it a weight 
acting aa a flywheel; the end of spindle turned in 
a handle. Motion was imparted by pulling a cord 
0 arranged by spring and ratchet that, on re- 
at the end of a pull, it wound up 


-drill for work outside the 
lathe, and I, bought every obtainable tool of that 
class without satisfaction. ' 


nearly concentrated solution of n 


ready for another pall, the spindle. revolving con- 
rill I saw in. Churchill ’s cata- 
logue; but he had given up their sale when I went. 


| tinuously, This 


to buy one. 


„After trying various plans, I succeeded in con- 
itriving a drill which I consider better than any I 
have seen, and which has been of good service to 
me. I inclose sketch of same, Last year I took, 
out, a provisional patent for it, and after paying 
my four guineas and making arrangements for its 
manufacture, I was informed it had been antici-. 
pated. I should like to know if any of your. 
‘readers have seen this form of drill in the market? 


I had hoped to.make a modification of a good tool 
for sculptors in marble in place of the bow-drill. 


Ioan recommend the drill-holder as excellent for 
{small drills, as it is not “patent.” Perhaps some 


of your readers can tell us of another good hand- 
drill. | 5 Silke, | 


.OHINESE PAPER VARNISH. ~ 


one or more coats of „ wash: — Borax 
is ‘dissolved in boiling soft water, then broken 
shellac is added; the pot is put on the fire until 


the lac is melted. It is applied with a brush while 


hot, and is waterproof. Eos. 


MEDICAL. ELEOTRTOT TE. 
. [27185.]—I MUST refer all of our readers who 
are doubtful or ignorant of its 


| tenoy to the pro- 
fessional books I have alre 


last bit of experience. About 12 months ago a man 
who gained his living by angling for trout at night, 
and who used to supply my table with fish, was 
reported to me as unable to stand from enlarged 
ankle joints and swelled feet. He was advised to 
visit me, and with some difficulty reached my house 
on crutches. It appears that he got rheumatic 
fever through sleeping in a damp bed five years 
before. The wet grass and night fogs of this 
county in his occupation of a night-fisher had 
produced the late serious attack. About half a 


dozen applications of a Pulvermacher chain, from 


the toes to the ankle joints, cured him thoroughly ; 
he has had no recurrence; and has been made a 
rural postman, with a daily beat of about three or 
four miles and back in à hilly country in all 
weathers, Where are the pills, and embrocations, 
and plasters which could: have done as much ? 

In my own case L use 15 other remedy, and have 
just got an extra broad 
holesome eruption as a 


beneficial in my case. Eos. 


ELECTRO-PLATING—GAS - TAR 
COATING. 
[27186.]—YEARS ago I obtained the following 
very interesting process for rendering all surfaces 
good conductors, and, was! constructing a glass 


apparatus for carrying it out, when I was obliged 
to leave my abod@¢ rather s 


addenly, and have not 
worked at batteries since. It may possibly prove 
a novelty to some of oui amateprs. 1) Make a 
kane of silver in 
pure alcohol. (2) With a soft brush rub this solu- 
‘tion over your moulds, whether guttapercha, wax, 
or plaster of Paris. G) With a similar dry brush 
wipe off superflueus moisture: 
voir of sulph. hydroge 


an ind iarubber pipe. 


is not inferior to graphite as u condubtor: i: Pruit, 


i or the soft bodies of ‘reptiles will take a! costing: `? 
' I saggest as a convenient form of cover tò thé’ 
‘articles the broad glass domes used by confectionery 
in the display of edibles. Thé decomposing jar 


connected with the same by the rubber pipe' paes- 
ing through a hole in the wooden stand of cover. 


Acetate of copper can be used instead of the nitr. 
of silver; but this sulphide is inferior as a con- 


ductor. 

I could get no suitable receptacle for my argento- 
cyanide bath. I required depth, having two brass 
table-lamps I wished to plate; of course, I took 
the component parts to pieces, but the tubes (for 
holding candles), were still rather long articles to 
manage. I bought à new bucket of wood and 


I 27184.]— To protect the covering and printed 
paper on their tea-chests, the Chinese always give 


ä 5 quoted on the 
subject — especially the “Guide to Medical Bat- 
, teries ” of Dr. Garratt. I will merely give my own |. 


-ulvetmacher, the effect of | 
| which is to throw out a 
. | counter-irritant, ‘which I have long ago found 


(4)"Havo'# reser: 
ti gas rdady, and ‘place your 
work, before th surface is quite dry, within a ‘jar’ 
or other receptacle communicating with bhe gas by 
(5) This ani ‘Of silver’ 


saturated the interior two or three times with 
boiled tar, which soon dried hard under a tropical 
sunshine. I duly filled the tub with solution, and 
when this latter became in good working order I 
immersed some of my pieces, and connected them 
with the battery; I left them for the usual period, 
and then made an inspection of the contents. On 
lifting the brass work I was astonished at the 


| dreadful black slime in which it was enveloped. 


“ Here is a fearful mess, and a ‘gallon or two of 


solution spoiled,” said I. I poured boiling water 


over each article as I removed it, and how my 
feelings changed! The dirt was all washed away, 
and only a dull sort of film, like the bloom on 
‘fresh grapes, remained. A soft brush and pre- 
pared whiting soon brought out a lustrous surface, 
aud I found I had produced a bright reguline 
deposit by mere accident. This must have been 
due to the sulphur and carbon of the coal-tar in- 
oreasing thé conductivity of the brass. I think, 
though, some of our électricians may be able to 
give a better reason. A BAVARIAN PROCESS: 
— (1) Argento - ¢yanide solution. (2) Coat 
the objects with zino filings, and apply the 
solution. (8) When finished rinse the filings 
in distilled water; they oan be used again re- 
peatedly. (4) Coat iron with copper in same 
manner, using copper solution in cyanide, over 
which you oan plate afterwards. | 

‘I only tried the first of these once, and failed; 


| perhaps battery-power' or solution were defective. 


: Eos. 
! } os ae — 


3 

| ETER BY BOTTONE, 

| {27187.]—I SHALL have great pleasure in seeing 
an ammeter (patented, too), in the market, without 
magnets, and exceeding my idea of accuracy, at the 
‘modest price of ôs. The dne I have I shall for- 
ward to Mr. Bottone shortly, as he states in his 
letter, and look for the new one eagerly, as it is a 


great thing to place a reliable instrument in the 
re ah of students, who have a lamp or two, and 
wH t aa 


0 megsure wha nt it takes. Iota. 


| —— a 
“JOURNAL” OF THE ROYAL MIORO- 
<= SOOPIOAL SOCIETY. 

(27188. ]—I DID not overlook F. R. A. S. s first 
letter, and indeed, felt highly flattered that, con- 
trary to my expectation, he had tried to follow my 
advice, and ‘inquired before rushing into print, 
which was as it ought to be. I had, however, as I 
was sorry tò see, so irritated him last year by what 
he styled elephantinie : Sige which I thought micro- 
scopic) ‘chaff, that I“ hesitated to point out that 
this time he had been the victim of a hoax. 
would even still have suppressed it, but that, 
after his secon@ letter (27115) your readers will 
be looking to me for ‘an explanation. 

Thab F. R. A. S. made bis inquiry at King's 
College none would deny as he says so. When he 
got there, however, he met some irreverent wag 
who, being no respeoter öf persons, personated an 
authority of the R. M. S., and delivered himself of 
the ludicrous’ quasi - explanation reported by 
4 F. R. A. S., who straightway departed without to 
this day seeing how he Had been taken in. 

T should add'that when ‘I discovered this I made 
personal inquiry at the library of the society, 
‘and both officials (the only ones) certified to me 
that not only did they not give such an answer to 
4 ERAS,” but that nd such inquiry, verbal or 
written, was addressed to them. 

' -Advice to inquire is followed neither in letter 
nor in spirit uhless you inquire of 

: Dune Who Knows. 


DYNAMIC. BFEBOTS— OPTICAL PHE- 
 NOMENON—SUPBRNATURAL DARK- 
| NBSS—AQUEOUS. VAPOUR, 


427189.) ABOUT the two experiments suggested 
'b . Wakelin, p. 128, I cannot doubt that the 
8 eel 5 alteady depressed, would be further 
depressed" by’ any impact, however small; even a 
üngle unde Palling a single inch. The load that 
Hd supposes being hoisted would also continue its 
rise à little after being disengaged, however slow 
the hoisting were. 

Ae optical textbook dught certainly to have led 
Mr. Shrubsdlé, pie to see the necessity of what 
He describes. The multiplied images imply the 
glass to be wedge-shaped. When he turns it there 
‘are two positions—that in which the thickest or 
[thihnest art is next his eye, that opens out the 
Images widest. At the two intermediate positions 
they olose up; the section of the glass by a plane 
containing his eye being then a parallelogram, and 
la glass With perfectly parallel faces would give but 
ia single image. Good sextant glasses do so, 

The origin of the pulpit gammon at St. John’s, 
Darlington, p. 156, happens to have escaped’ both 
4 F. R. A. S. and“ Amateur,” pp. 173, 180; one of 
whom knows only of Phlegon, and the other only 
of the sham “ Denys Areopagite.“ It is full two 


‘centuries, perhaps three, since the last attempts to 
-defend the latter as aught but a forgery. The 
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second century produced a swarm of forgeries on 
this Dionysius or Denyé, first Bishop of Athens, 
because St. Luke, calling him at the end of Acts 
xvii., “the Areopagite, had implied him to be the 
An Areopagite, 
cultured city 
on earth, was the nearest thing then to being now 
Well, this is how the self- 
was represented writing to 
(a man who could hardly have been born 
aul’s convert's life). Addressing a friend, 
Allophanes, plainly not a believer, he asks, “ What 
ou to that eclipse while our Saviour was on 
the Cross? For we both were at Heliopolis, and, 
standing together, we saw the moon eclipse the 
preternaturally, the time being far 
j Nay, afterwards, from 
the ninth hour till evening, was she not diametri- 
This last absurdity 
‘hardly the most unlettered would have perpetrated. 
If the moon was in opposition (as she must be on 
the Passover day), how could they see her “from 
She could not rise till the 
twelfth, Later on, an unknown soribe, quoted by. 
‘Suidas, invented for “St. Denys,” or his friend, or 
“ Wither a god is suffering, 
Then, in the 
Middle Ages, this is modified into the Latin quoted 
by “ Amateur,” p. 180 (all the above having been 
so on till, at length, Darlington, in 
1887, gets “a celebrated Egyptian astronomer.” 
But the grievous point of this system, that Ruskin 
calls “ hiring young consecrated persons to tell us 


highest-bred Christian yet made. 
being a town councillor of the most 


æ French Academician. 
styled “ Areopagite ” 
Polycar 
durin 

say 
sun quite 

from that of conjunction. 


cally opposite the sun?” 


the ninth hour?" 


both, the exclamation: 
Or 8ympathises with some sufferer,” 


Greeks), and 


or were facts at all. 


A failure or fainting of sunlight, at no lunar con- 
Junction, and even such as to let stars be seen, is 
not supernatural in itself, but natural, though very 
in the second century, reminded 
his readers they had all witnessed such an event, 
-Again, for the shadow to go back on a dial is rare, 
but natural. I once saw a parhelion that certainly 
as 
3 his 
-dial that afternoon, and it did, that coincidence of 
time would be supernatural. So was the coin- 

_ idence of that extremely rare phenomenon, a 
darkened sun, happening the day and hour of the 


rare. Plutarch, 


caused this effect. But if a prophet announced 
Isaiah to Hezekiah, that this would occur on 


Crucifixion, and mae pra He predictions of Amos 
Zechariah, Go., centuries before. 


heathens 
containing it. On relating the darkness, he adds: 


“Tt is true that they who knew not that this had 
been foretold about the Christ, then thought it an 
But on being reminded that 
this could not be [naturally] at full moon, they 
denied it to have happened ; and yet you have it 
in your annals.’ Again, the martyr Lucian, 


(ordinary) eclipse. 


A.D. 311, told them the same. 
alone, and still more i 
language of the pseudo- 
early 

the vulgar must generally have regarded the event. 
It passed for an ordinary total solar eclipse, and 


Now the above 
connection with the 
enys (certainly of as 


only those of some education would remark that 
‘the time of month was preternatural for such an 


event. It was during the early manhood, as 
F. R. A. S.“ says, of Seneca, but only the boyhood 
of the elder Pliny ; and both these writers were in 
‘their native provincial places, one of Spain and 
the other of Italy. Their neighbours would regard 
it as an eclipse, and none happened to remind them 
the season was unnatural, Only public chronicles 
in city libraries recorded that fact, as Tertullian 
says, yet you have it in your annals.” 


The silence of St. John is really somewhat 
Stranger than Pliny's; but was fully carrying out 
his principle to supplement the other Gospels, and 
Tepeat nothing of theirs unnecessarily. Of all the 
sayings he ascribes to Christ, only that before 
Pilate had been told before; and of all the miracles 
he tells, only two had been told before, feeding 
the 5,000—the most public one—and healing Mal- 
-chus's ear, the last before dying, and most bene- 
volent one. Even the Transfiguration, which he 
and no other Evangelist had seen, he considered 
-sufficiently told by others, Of course, then he 
would say so of this more repeatedly told prophetic 
fulfilment. | 
Again, the quotation from Phiegon (on which 
Whiston and others wrote some volumes) refers to 
no “eclipse” as we now apply that word; but to 
the Good Friday sun-darkening. He used the word 
eclipse ; but so perhaps did St. Luke, for some early 
copies of him had “ by an eclipse (i.e. fainting or 
failure) of the sun.” The word had by no means 
then become narrowed to its present almanac 
sense, Phlegon is not quoted as using numeral 
words, like F. B. A. S.“ on page 173, but only 
ciphers; either “In the year 4 of the 202nd 


Olympiad,” or “But in the year of the 202nd 


Olympiad "—his delta with a stroke meaning per- 
haps 4, or perhaps only But.“ Now, in either 
ease, as F. R. A. S. remarks, “the date disposes of 


in pulpits what they do not know,” is that the 
preachers of such stuff are exactly the sort never to 
-know nor inquire whether facts were supernatural, 


I That it did so is 
certain by stronger testimony than Phlegon's, | 
Tertullian would not have dared write this to 


who had not publicly accessible chronicles 


date, though a forger), shows plainly how 


temporaneous. 


both Jerusalem and Nikæa. 


iron decomposing steam in presence of oxygen 
but the different meanings of ° aqueous vapour’ 


the slightest mist or 


aqueous vapour, 


but always of bubblets. 


even your own in frost, would exceed the density of 


probably .Noah’s downpour. Even the heaviest 
tropical storm is not so opaque as a very slight 
English mist; all mist must be of bubblets, and 


the late discovery of dust being necessary to enable 
cloud to form suggests the probable cause of its 


buoyancy. If each bubblet has a dust particle 
where can this be but in the centre? If this and 


the water-film be then similarly electrified repul- 
sion may keep it distended with neither air nor 


vapour, but a vacuum between the solid nucleus. 


and film, rendering the whole a balloon. Hardly 
ever does cloud or fame fall through air (as droplets 


always would), but commonly rises. I had a re- 


markable case of this last summer on seeing, for 
the first time, fuming ice. Blocks of ice were 


being moved in London on the morning of a hot, 


day that soon became very rainy. The cooled layer 


of air, pouring from each block's ‘top down its 


sides, condensed the invisible vapour into cloud, 


Just as hydrochloric acid gas would do. This first 


fell to the pavement, but then immediately ourled 


up and spread higher than its orgin before dis- 


solving. Now, as the mére rebound of heavy 


bodies cannot carry them up higher thun their 


starting place, here was plain proot of the fume 
being buoyant in air, which no droplets could be, 
but bubblets may be. Clouds not opaque enough 
to hide the sun will give him the coloured rings 
called corone (far smaller and commoner than the 
halo), whence Brewster showed how to determine 
the size of the bubblets. They may sometimes 
have, instead of dust, ice crystals for nuclei, and 
so produce the coronæ and halo together. 

24th April. E. L. G. 


P. S.— Amateur says, p. 180, that Dr. Smith’s 
“ Classical Dictionary " treats of Denys the Areo- 


pagite, without giving the eclipse story; butin the 


same editor's “ Dictionary of Greek and Roman 
Biography, &c.,” 1844, I find it gravely related, 
though the article proceeds to deny that any 
genuine relio of Denys is extant, and the sole 
source of this “ incident” was one of the numerous 
forgeries in his name. 


THE SUPERNATURAL DARKNESS ON 
THE FIRST GOOD FRIDAY. 


[27190.]—ACCORDING to the “Encyclopædia 
Britannica,” it was Dionysius the Areopagite, 
mentioned in Acts, 17th chapter 34th verse, who is 
credited with making the observation alluded to. 
He was, according to Suidas, an Athenian by 
birth, and eminent for his literary attainments. 
He studied first at Athens and afterwards at 
Heliopolis, in Egypt. Whilst in the latter city he 
beheld that remarkable eclipse of the sun, as he 
terms it, which took place at the death of Christ, 
and exclaimed to his friend, Apollophanes, Either 
the Divinity suffers or sympathises with sume 


the question "—settles it against“ F,R. A. S.“ The 
“fourth year” (as he translates) would be from 
July, 82, to July, 33, in which twelvemonth no total 
solar eclipse happened to any part of the Old 
World. But if, as I think likely, Phlegon said 
only “the year of the 202nd Olympiad,” this would 
cover any time within a year before or after the 
race-meeting of July A.D, 29. There was a total 
solar eclise in November of 29 and another in 
November of 30, and these were the only ones 
visible from Europe or Asia in that Olympiad, 
or in all the five years the Crucifixion has ever 
been deemed possible in; but the totality was 
in neither of these of so much as average length, 
nor did it occur at noon anywhere near Phlegon’s 
country. Though he names no season, nor the 
year with certainty, and does not say the dark- 
ness lasted three hours, he most positively made it 
begin about noon, and called it the greatest 
(longest) ever known. Both these facts are con- 
trary to any regular eclipse of those years. His 
words also most naturally (though not neces- 
sarily) connect this and the earthquake injuring 
Nikœa (the nearest large city to him) as con- 
Many recent earthquakes have 
affected areas as large as might have reached to 


“ Kensingtonian” has been capitally answered 
by F. C. S.,“ p. 176, as to the impossibility of 


and steam have not been touched. I submit 
that the latter has irrevocably got so wide a mean- 
ing as to include both, all aqueous vapour (of high 
pressure or low) and all aqueous cloud besides; 
moreover, steam-cloud, from the most opaque to 

haze, need not contain any 
The high cirri and marestails are 
often proved by the halo of 45° diameter that they 
produce round sun or moon to contain ice crystals, 
With this exception cloud and mist by no means 
consist (as F. R. A. S.“ lately taught) of droplets, 
Any droplets, however 
small, would give, when your back is to the sun, 
the same two bows that a shower of rain does, and 
any spray-making machine will show this; more- 
over the quantity of water, if in droplets, to make 
such opacity as that of a locomotive’s breath, or 


sufferer !” Chambers’s and Kitto’s “ Cyclopædias v 
make statements to the same effect. 

A few years ago, Dr. Thomas, minister of Stock- 
well Chapel, London, and editor of the Homiliz, 
published a series of discourses entitled“ Resur- 
rections: Thoughts on Duty and Destiny.” On 
the first page of the 7th discourse he says: “The 
crucifixion of Christ was signalised by phenomena 
in nature the most extraordinary and terror- 
striking. The material creation seemed to have 
been moved into convulsive throes of sympathy 
with the last agonies of the Son of God. The zun 
refueed to shine, and the earth robed herself in 
mourning. ‘From the sixth hour there was dark- 
ness over all the land until the ninth ’—that is, 
from twelve o'clock, our mid-day, until three in the 
afternoon. All the region round about Jerusalem 
was wrapped in mysterious gloom. This darkness 
was not a natural event, it was not a common 
eclipse of the sun, for it was at the time of the 
Passover, and that was at full moon, when an 
eclipse is impossible. Besides, a total eclipse can 
never last.longer than a quarter of an hour. It is 
reported that Dionysius in Egypt observed this 
portentous gloom, and exclaimed, ‘ Hither the 
God of Nature is suffering, or the machine of the 
world is tumbling into ruin!“ 

Albert Barnes, in his New Testament Notes on 
the 27th chapter Matthew 45th verse, says: “A 
dark, thick cloud, shutting out the light of day 
and clothing every object with the darkness o 
midnight, was the appropriate drapery with which 
the world should be clad when the Saviour died. 
This darkness was noticed by one at least of the 
Pagan writers. Phlegon, a Roman See 
speaking of the fourteenth year of the reigno 

iberius, which is supposed to be that :in which 
our Saviour died, says ‘that the greatest eclipse of 
the sun that was ever known happened then, for 
the day was so turned into night that the stars 
appeared. . 

i should like to see what “ Sigma,” or some other 
of our critical contributors, have tu say about the 
possibility or impossibility of the above reported 
occurrence, James Eatock. 
Grange Brook, Hindley, near Wigan, 

April 18. 


(27191.]—In reply to Mr. Arthur Gardner, the 


astronomer who, seeing the overspreading shadows, 


exclaimed, “Hither the gods are suffering, or the 
mechanism of the world is breaking up!” was the 
Egyptian Dionysius. There are traditions of the 
supernatural darkness reaching other countries. 
it is worthy of note that both Tertullian, at the 
beginning of the 8rd century, and Lucian, the 
martyr of Nicomedia, who died in 312, appealed to 
the national archives as testimony to the fact of 
the supernatural darkness at the death of Christ. 
“ Examine your own annals,” wrote Tertullian to 
the Romans, and there you will find that in the 
days of Pilate, when Christ died, the sun dis- 
appeared in full day, and the mid-day light was 
interrupted,” | Dorsetiensis. 


(27192.]—I AM no less surprised than shocked 
to find that men can venture in the present day to 
cast suspicion on the veracity of the New Testa- 
ment writers. Dionysius the Areopagite dwelt in 
the city named Heliopolis, in which was an 


academy devoted to philosophy and divinity, aud 


its authority in all the arts and sciences was uui- 
versally acknowledged. Dionysius and his learned 
contemporaries were far too familiar with the true 
facts of astronomy than to describe the super- 
natural darkness at the Crucifixion as an 
“eclipse”; and those who dare to make such 
assertion only betray their own ignorance or 
bigotry. The exclamation of Dionysius, 38 
quoted by “ Amateur,” was recorded by Josephus 
and scores of the fathers whose writings were pub- 
lished during the lifetime of those who had been 
eye-witnesses of the events recorded. The Evan- 
gelists themselves published their Gospels in their 
own lifetimes, and epenly preached, and boldly 
asserted the truth of the facts there recorded. 
We have no need of such confirmation as 
was given by Dionysius: we have the 
far more indisputable evidence of uncontra- 
dicted testimony of both friends and foes, that 
there was such a phenomenon as three hours’ dark- 
ness in midday, while none but blaspheming 
infidels have ever ventured to describe it as an 
“eclipse; and, most unquestionably, it was never 
so described by even any of the heathen writers. 
Neither true science nor “ pseudo-science” has & 
word to say upon the subject; and writers only 
expose themselves to the derision and contempt 

honest men when they dare insinuate doubts as to 
facts which have never been gainsaid or refuted 
for nearly 2,000 years. Do let me urge “ . 
to invest 28. in a copy of Paley’s “ Evidences, an 
Keith's “ Demonstrations.” It ought to be un- 
necessary, in this professedly enlightened age, to 
have to argue in favour of the truth of New Testa- 
ment history. Any doubts upon the subject areas 
unscientific as they are impious, whether it respects 
the Old or the New. So the woful trash in the 
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shape of pseudo-science” comes rather from the | we took 13 or 14, we should redr oe the H. M. F. very 
professors than “ the pulpits.” much, and so would have to use more cells to make 

alham, S.W. up for this, and as each cell consumes its 1°2138 
grammes per amptre hour, each cell added means 
so much more zinc consumed. 


John Hampden. 
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{27198.)—-REFERRING to this abnormal phe- 
nomenon, we are not bound to find an astronomical 
cause for it. The reality of the fact hinges upon 
the veracity of the narrative and the bona fides of 
the historian. There is no hint that the three 
hours’ preternatural darkness was due to an eclipse 
of the sun, or anything of the sort. The implica- 
tion intended to be conveyed by the narrator is 
that it was a miraculous event, symbolical of the 
temporary extinction of the “light that had come 
into the world.” We are a little too prone to seek 
in astronomy for a solution of certain Bible 
mysteries. 

The “Star of Bethlehem” is a case in point. 
That which had the appearance of a star was not 
necessarily a star at all; nor is it a self-evident 
fact that the Magi were astronomers following the 
track of a star in the upper heavens till it attuined 
a vertical position over the place “ where the young 
child was —a thing altogether incredible, and con- 
trary to science and the simplicity of the narrative. 
On the same principle, the “ fiery sword,” said by 
‘one of the prophets to have been hanging over 
Jerusalem, has been erroneously supposed to be a 
comet! The genius of the Bible is altogether 
opposed to such a notion. Doubtless these appear- 
ances were Ta F and exceptional as the 


burning i 
Scarboro, April 23. J.C. H. 


ON THE LAWS, REACTIONS, AND CON- 
- STRUCTION OF SOME FORMS OF 
PRIMARY BATTERIES. 


[27194.]—THIs is the first of a series of letters 
which I propose to write in Ours” on above sub- 
„ject, and, as I should like to make the series as 
complete as possible, I should feel obliged if 
makers of different batteries would send me par- 
ticulars for publication, reserving, to myself, how- 
ever, the right of selecting those which have some- 
thing good or novel in them, and omitting such as 
are simply Groves's or Bunsen's. 1 

In this first letter I must treat of Obm's law, 


which is the first thing necessary to learn before we 
can possibly understand the behaviour of any form 


of battery. 


This law, then, is that the strength of the current 
is equal to the electromotive force divided by the 
rely 
the resistance outside of the cell, but also the 888 
ance of the cell itself; hence we should write 


it thus C= 3 where r = internal resistance 
R+r Be Sa l 


‚resistance. Now, this resistance means not 


9 fog! 


«of the cell. 


Hence it is plain that E. M. F. current and resist- 
-ance are so mutually dependent on one another 


‘that aby change in one affects all. 


Hence, if we have a battery running one lamp 
well, and switch on another lamp, we halve the 
external resistance, and ought to double the current; 
but we don’t, because, as more current is passing 


through the cell, the internal resistance rises, and 


a greater portion of the total E. M. F. of the cell is 
consumed in overcoming this resistance, and go less 
is available for use outside the cell. Consequently, 
which; 


we obtain two lamps in circuit, neither o 
give as much light as the one did before. 


To get the same light as before we have either 
to reduce the internal resistance of the cells, or else. 


add another cell to raise the E. M. F., so as to over- 


come the additional resistance. When R = 0, we | 


can only increase the current by reducing the 
internal resistance, as if we add fresh cells we also 
add fresh resistance in the same proportion. 
In all textbooks the statement is made that the 
best result is obtained when the external resistance 
às equal to the internal. This is quite correct; 
but for lighting purposes it is far preferable 
to have the external resistance at least three 
‘times the internal, The reason for this is that 
a certain definite quantity of zino consumed in 
any form of cell when zinc is used (and the same 
can be said of any other metal), if we neglect local 
action, will always produce a certain definite quan- 
tity or current density; for example, 1°2133 
grammes of zino will always produce, if consumed 
in an hour, 1 ampère hour of current—this is inde- 
pendent of E.M.F.; consequently, if we want to 


Tun a 50-volt lamp taking 1 ampère, if we use 


those cells I described in former letters, we should 
only need 26 of these, and each of these would in 
one hour consume 1:2133 grammes of zino, or 
30:8325 grammes in all. If, on the other hand, we 
used Daniell cells giving only 1-07 volt per cell, or 
1 volt in practice, we should have to use about 50 
of these (more, in all probability), each of these 
also consuming 1.2133 grammes of zino, or 60'665 

rammes in all, being just twice as much zinc as 

efore. í 

In the same way, if we took those cells that I 
have been writing about, and instead of taking 
their best discharge of 6 or 7 ampères from them 


A 


oxidant is used up. 


graph. 


without the ai 


In this case, then, we have to maintain our 
E. M. F. very high in order to economise our zino, 
and by economising our zinc to also economise our 


oxidant. 


This last remark leads to the chemical action 
of a cell, which I shall treat more fully shortly, 
but at present must content myself with saying 
that a certain quantity of zinc, in combining with 
a certain quantity of asid which, by combining 


with the zine sets free a certain (equivalent) 


quantity of hydrogen—this hydrogen would, in a 


battery, be given off at the negative plate were it 


not for the oxidising solution which, containing a 
certain portion of its oxygen loosely combined, 


parts with this portion to the hydrogen, which 


combines with it to form water. ence it will be 


seen that forevery given quantity of zincconsumed 
a certain portion of the oxidant is deprived of its 
usefulness, and, consequently, the less zinc is con- 
sumed to do a certain amount of work, the less 
I hope in my next to go into 
the chemical reactions of different cells at greater 


length, but will trespass no further at present. 
| | Electrician. 


ON MAGNETISM AND ITS POWERS. 


[27195.]—SOME letters on magnetism and its 
eared in your columns in Vol. 
XLIII., disclosed the fact that very little is known 
of that mysterious force, which in its simplest and 
best known form resides in a piece of steel which 
has once been subjected to an electric current. 
What is it which gives that little bar the power to 
attract and hold with some tenacity other pieces of 
steel? I do not know, but I should like to hear 
opinions; and I thought, therefore, I would send 
Mr. Forée Bain which 
appeared recently in the Electrical Review of New 


effecte, which app 


you some remarks from 


ork, The writer says, pertinently :— 


One of the most familiar phrases that greets the 
ear when talking of electricity is, “ Electricity is 
only in its infancy.” Do we ever hear any one 
say that magnetism is only in its infancy? Have 
we ever heard any fanatical enthusiast exclaim 
that there is “nothing impossible with mag- 
netism? Susbstitute the word electricity for 


magnetism, and the sentence becomes a “ chestnut.” 
How quickly the “electric telegraph” usurped the 
more app 


ration would hardly comprehend the meaning were 
an “old timer” to apeak of the telegraph 4s the 


magnetic telegraph. Once it was the electric, 
‘magnetic, but now electricity does not divide the | 
ut keeps all. Hlectricity | 


honours in any way, | 
sid of the electro-magnet was a com- 
plete and dismal failure for. telegraphio purposes. 
Ifor one am ready to call a halt. While there has 
been so, much thought and time given to the study 
of electricity, I cannat see why magnetism has 


of electro-magnetism by Oersted in 1819, very 
little advance has been made in atheoretical know- 


Jedge or practical application of such knowledge. 


Every capable electrician is familiar with the 


absolute and practical units of electrical measure- 
ment, Various galvanometers, voltmeters, am- 


meters, wattmeters, &., have been devised for 
measuring the properties of the electric carrent. 
Can any one direct me to an instrument for 
measuring magnetism? There is no such instru- 
ment in the market, and if I had such an instru- 
ment how could I measure and express the mag- 
netic units, since there is no name for them? To 
investigate the laws and properties of magnetism 
understandingly, the unit of resistance is as essen- 
tial as the ohm; the unit of potential as necessary 
as the volt; the unit of strength as important as 
the ampère, and the units of quantity and 
capacity as desirable as the coulomb and farad. 
The only means of measuring ‘magnetism at 
present is by comparison—the strength of an 
electro-magnet can only be approximated by calcu- 
lation from an electrical standpoint, which leaves 
out of the question the material and condition of 
the core of which the electro-magnet is composed. 
DuMoncel, Jamin, and Deprez have given some 
excellent ideas n regard to the practical construc- 
tion and proportions of electro-magnets, but their 
results have been wholly arrived at by experi- 
ment, and have not been demonstrated by mathe- 
matical calculation. Weare all familiar with the 
error made in the proportions of the field magnets 
of the dynamo of one of the largest and most 
prosperous electric-light companies extant, Com- 
pare one of its short magnet machines of to-day 
with one of the older forms ; observe thedifference 
in length and material, and reflect upon the 
necessity of a more thorough knowledge of this 
important branch of electro-kinetics, magnetism. 
I can cite a hundred experiments which show that 


magnetism requires a conductor; that this con- 


tioular consequence. 


opriate appellation, the “magnetic tele- 
Probably very many of a younger gene- 


been so shamefully neglected. Since the discovery 
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ductor offers a resistance to its passage. Why not 
have a unit of resistance and a means of measuring 
it? I can show that magnetism is limited by the 
capacity of the conductor—why have we nota unit 
of capacity and a means of measuring that capacity ? 
Density of magnetism should be arrived at ina 
similar way, and so should residuary charge, con- 
densed and consequent magnetism. And the 
element of time in electro-magnetism, too, is a 
more important factor than is usually considered, 
if considered at all. In some experiments the per- 
sistence of magnetism has proven to be the vital 
element of success, while in others it has been as 
the death-knell to hope ; and yet by a knowledge 
of the practical construction of electro-magnets, 
this persistence may be varied at will. I saya 
knowledge—I mean such knowledge as is gained 
by patient labour and experiment, which is an ex- 
pensive way of acquiring knowledge, but the same 
results might be attained far easier by mathemati- 
cal calculation, if there were only a starting point 
—if we possessed certain definite units of measure- 
ment expressing the various qualities of this most 
subtle of all forces, I do not assert that mag- 
netism cannot be measured, or that its strength 
cannot be calculated; but I do say that it is only 
done comparativel¥. It is a very easy task tocon- 
struct instruments which will accurately messure 
in practical units the various characteristics of 
permanent or electro-magnets—in fact, the writer 
bas such an instrument, which he has constructed 
and used for several years, Its readings are com- 
5 but well understood by its possessor. It 

etects, if there exist, any consequent points in a 
field magnet; it indicates the degree of saturation 
of the magnet, and shows the direction of the lines 
of force. As magnetism is the kinetic force of 
most all electrical apparatus, in order to produce 
the best effects through this motor agent, is it not 
well to give it some thought and study? A 
magnet, either electro or permanent, is a simple 
thing of itself. Very possibly its very simplicity 
may account for its being so utterly ignored. An 
iron bar, having a bit of wire wound around it, 
with a ourrent of electricity passing through the 
wire, will become magnetic, and this is the way 
electro-magnets are too often constructed, without 
any attention to detail. The length, size, shape, 
or mass at the core is not properly considered ; the 
position or location of the coil, the proportionate 
length or thivkness, the manner of connecting the 
coils in circuit, seem hardly to be matters of par- 
; Latterly we have heard 
something said about the number of ampère turns 


to produce certain éffécts; but this is an electric, 
nor a magnetic, expression. 


Mr. Bain thinks that if more attention were 


devoted to the study of magnetism more strange 
‘things would be discovered than are dreamt of in 


our philosophy, and I think he is right. 
Brooklyn. ‘ Ea J. B. G. 


USEFUL AND SCIENTIFIC NOTES. 
- Migration of Herring —A remarkable illus- 


tration of the puzzling migratory habits of the 
‘herring has just been observed on the south-west 


‘coast of Norway, at the so-called Jederen, between 


the towns of Stavanger and Egersund. This dis- 


trict used to be one of the richest herring-fishing 
grounds in Norway during the spring, but about 
25 years ago the fish suddenly and completely dis- 
appeared from the coast. Last month enormous 
shoals once more came under shore, first “ striking 
land” at the same spot as in former times. The 
quality of the herring is exactly the same as it was 
25 years ago, and the shoals were accompanied by 
numerous berring ” whales.—Nature. 

PLATES of zinc, such as are used in lithographic 
and zincographic establishments, may be spoiled 
by a single drop of water being left on them by 
inadvertence. Mutton fat is an excellent means 
of preventing oxidation and the influence of 
humidity. Before using it, the plate must be 
rubbed perfectly dry with a smooth and clean 
linen rag; then the fat is lightly rubbed over the 
surface. When the plate is to be used again, the 
grease may be easily washed off with spirits of 
turpentine. This process is used with the best 
results in German and Austrian lithographic 
establishments. 


IT was formerly the practice in the locomotive 
department of the Philadelphia and Reading Rail- 
road to draw the anthracite fires after each trip, 
and light up afresh. This involved a large ex- 
penditure of wood, owing to the immense grate 


‘area of the Wootten engines, and the expense for 


kindling wood was very considerable, and a large 
number of men were employed in looking after the 
fires. After some experiments, it has been deter- 
mined in future to sprinkle the fires with a small 
quantity of soft coal at the end of the day's work. 
Phe fire then remains alight until needed next 
day. The saving in cracked fire-box sheets is also 
expected to be considerable, as the temperature is, 
of course, more uniform. 
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sooner ; but I was prevented from writing before. 
In reply to “ Electrician,” I may state that I have 
tried several batteries for electric lighting, but 
have had no success in working direct, though I 
succeeded fairly well by using secondaries. I have 
spent over £100 at this branch of electrical science, 
so I think even “ Electrician ’’ will see that I am 
writing what I know, and as much as I know, but 


REPLIES TO QUERIES. 


„In their answers, Correspondents are respect- 
sss requested to mention, in each instance, the title 
and number of the query asked. 


61498.]—Induction Coil (Medical).—In the 


” ordinary run of cheap shocking coils there is no 


secondary coil at all; and uniess a current of high 
intensity is required, it really is not needed. I 
have already fully described the making of a 
medical coil at No. 1,121, Vol. XLIV. of the 
“E.M.” But I give a brief outline of the mode 
in which a coil may be made up with a single coil 
of primary wire. Take a bundle of iron wires 
(about No. 18 gauge) Zin. in diameter and 4in. 
long, put a layer of brown paper over it, and glue 
it round. When dry, dip it in melted paraffin wax. 
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A, iron bundle; B B, layers of wire; C, clapper; 
D, platinum-tipped screw and pillar; E E, 
terminals for attaching the handles, &c.; F F 
terminals to which the battery is connected. 
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Now wind on about jb. of No. 26 silk-covered 
copper wire, in about 11 layers, each layer being 
separated from the one below by a layer of 
paraffined paper. The mode in which the plati- 
num screw and clapper are connected to the ends 
of the primary, and also how these are connected 
to the binding-screws which serve as terminals for 
the outer circuit, is shown in the annexed figure. 
—S. BOTTONE, 


61686. |—Duplex Burner Feed Wick (U. Q.) 
Inclosed is a rough sketch for“ Murano.” Turn 


— (— ͤ ——— — 
S 


a piece of wire, about No, 14 or 16, the same shape 
as A, having previously thinned and ‘tinned the 
ends; solder this between the wick-tubes, as at B. 
It should project below the tubes, as shown in O. 
Having done so far, take a piece of wick when 
doubled long enough to touch the bottom, push 
one end through loop, sew both ends together just 
below loop and midway also, This will give you 
no trouble for a long time. The feed wick will 
only want renewing about once in six months. 
Write again if necessary.—BROSCENICUS, 


ae Veneer (U.Q.)—Take a 
piece of thin sheet iron and put it on the outside 
or round part of the walnut, when you take it out 
from the steam, and turn both together; keep it 
close to the wood—that will prevent the grain from 
rising.—J. W. M. 


[61716.]—Lighting by Primary Batteries. 
—Iam very sorry I have not been able to reply 


no more.” 
charge accumulators, and it did well, by using the 


small Upward battery, and I know of two of my 


small house-with an old-type set. The Schansohieff 
battery I know most of by hearsay, but I was 
quoting the words of an electrician who tried some 
cells not so very long ago. I still maintain that 
direct working by any primary battery except 


it can only be taken up as an advertisement, or as 
a test in a laboratory. We all know it is quite 
possible, but could not become anything like 
generalIOTA, | 


HARDY. —Many thanks for reply. I have tried 
adding excess of ammonia, but with no effect. 
Adding more silver nitrata appears to slightly 
reduce precipitate. 
be impure, as E have tried several samples. The 
precipitate usually occurs in about an hour. It is 


few days. The amount of precipitate is about 
one-fourth of the silver and copper combined.—J. 
B. BLEW. 


(61839.]—Twist-Drill Apparatus.—My best 
‘thanks are due to. those correspondents who have 
‘replied to my query. R. T. J. s“ method of 
making twist drills is, however, not quite what I 
want; but I shall wait with interest to see his 
drawing of an apparatus in the ENG. MEC., and I 
hope it will appear soon. “ Vulcanite’s” reply is 
more like what I reqnire. However, I do not see 
why he should begin by saying that he found the 
‘manufacture of twist drills a waste of time, and 


I have tried the Higgins battery to. 
solution to best advantage. I myself have tried a 


friends who have had great success in lighting a 


Schansch jeff s is so troublesome and expensive, that- 


__[61717.]—Chemical Precipitate.—To MR. 


I don't think the silver can. 


at first a dirty drab colour, but turns black in a 


strenuously have, in many cases, acknowledged 
that his is the best theory yet published. For other 
information “Ajax” might refer to recent 
volumes. NUN. DOR. 


N Enlargement in Orayon. 
—This querist was answered in the number 
following the insertion of this, his second query; 
and as to that, all that can be said is no one can 
answer without seeing the apparatus. It doesnot 
seem difficult to throw a carte-de-visite (life-size) 
on to a screen; but the apparatus will not do the 
crayon business—the “artist ” will have to do that, 


ee ao is Dentists Act.—In reply to 
“Qs,” L. D. S. Eng., and “M.D.,” and to save 
the repetition of charges of ignorance, &o., either 
in regard to the Dentists Act, or anything else 
dental, I may just say that Iam a regular dentist 
of forty: years experience, registered, and all the 
rest; so that to me the Act is a matter of perfect 
indifference in any way whatever. But my sympa- 
ithiee are all in favour of my poorer brethren, and 
‘I fail to see any just reason why they should be 
‘erushed. by any Dentists Act ‘whatever. It's an 
Act with which I have no sympathy (having been 
behind the scenes), as, no matter what the pre- 
‘tences are by which it is justified, it is, in reality, 
‘nothing more nor less than a barefaced attempt to 
create a monopoly, by seeking to place the whole 
dental business of the kingdom into the hands of 
the comparatively few who have money, and by 
preventing the more numerous but equally 
worthy regular dentists (who happen to be 
guilty of the awful crime of being poor, 
or comparatively so) from entering into practice 
for themselves, and’ by blocking up the road to im- 
proving their position so crowd them together as 
to cause a fall in salaries (low enough now), and 80 
add to the profits realised, or expected to be 
‘realised, by the favoured few. It is a beautifal 
scheme certainly. Whether it will be successful or 
not is more than I can tell; but I should doubb it, 
as in the event of prosecutions being pushed 
against the regular dentists, and their being 


then name four practical methods of manufacturing | 48 


them. Besides, in No. 1 the cutter would work 
parallel to the axis of the blank, and could hardly 
produce flutes for different-sized drills, except I 
had cutters of different diameters. No. 2 was con- 


‘gin. thick at least, the sizeiof inlet in. wide, and 
1 in, long, the exhaust about the same; it would 
not hurt being a trifle bigger; power, 14. man. If 


G. E. would like further help, I would gladly | 


give it him. I have just made an engine about 
the size he wants, and.it:might serve as a model 
for him. He can advertise. his address in the 
proper place for addresses. H. F. T. 
| ponor -Sewing Machine.—I should advise 
to loosen the set screws on rooking‘arm, and move 
needle-arm a little to the left; then screw up both 
„side screws and ‘set gorawa, sorthat Jooper clears 
needle ; then adjust looper so-that point of looper 
comes to needle when the, eye is about zin. below 


point of looper when needle is just rising. Try 
this, and if correctly done will) work right.—J. I. S. 


161907. —Telephoni¢. — Would Zirconium" 
kindly advertise his address, as I’ do not care to 


‘make the information asked for public. If he 


cares to do as suggested, however, I shall be very 
pleased to help him as far as possible—IOTA, 


[61947.]—Electrical Query.—“ Ajax” might 
be recommended to read such a book as Sprague's 
“Electricity,” and then he will be in a position to 
put more definite queries if, which is unlikely, he 
finds it necessary to a comprehension. I suppose 
he knows that the bulk of the work appeared in 
the article columns of this paper, and therein was 
subjected to the criticism of the keenest oritios. 
Those who opposed Mr. Sprague’s views most 


‘stripped of their rights as citizens under the 
common law, the public will soon begin to 
“smell a rat, and, as is the case nowadays, ste 

‘would soon be taken to remove the injustice—the 
more especially as this Act was got by representing 
‘dentistry as being a profession, while in reality itis 
a trade, and a dentist is nothing more nor less than 
a skilled mechanic aud a manufacturing trades- 
Iman. Of course, I know perfectly well that this 
lis awful heterodoxy to the (let us pretend to 


be a doctor) clique; but it's the sober truth, 


profitable part 
the supplying 
and if there was nothing more 


and not only so, but the 
‘of the Ween business is 
of artificial teeth, 


„to be got out of it than what stoppings and ex- 


tractions.would bring, there is not one of the men 
iwho talk so largely of the “dignity of the pro- 
fession” who would so much as touch it with their 
little finger, and the instant that any invention 
should be brought out that would enable artificial 
‘cases of teeth tò be made in stock, and kept in 
dru wers, so as to fit anyone in a few minutes, like 
hats or boot, Why, the exodus of those highly 
idignified and faluting men would be a sight for 
the gods. And now, as regards the pretence put 


forward for this Act—-viz., “the protection of the 


public "it's a huge piece of imposture ; the public 
coe asked for protection, aad 8 only 20, they 
never knew they required: it, and the ignorance 
among the public is simply profound as to the 


|: [61840.]—Re Gas-Engine.—For the size of existence of this Act, And no wonder, there is such 


la supply of dentists, from the man who does six- 
penny extractions and half-crown stoppings (atid 


! 
does them well), through all grades up to the one 


who gets his one, two, and more guineas for the 
same thing, as also the supplying of artificial cases 
from 38. 6d. per tooth up to three and four guinéas 
for the same. The demand is met by the supply, 
and the very common phrase is so often hear 
* )», showing that there is 
general satisfaction, as at present the publio can 
exercise their judgment; but if the Act could be 
enforced, the public in general would either be 
compelled to employ the monopolists with their 
very high charges, or go without. “M. D.” asks 
for my definition of a“ regular dentist” ; why, it’s 
simply this: a regular dentist is one who enters 
the business by the legitimate door of a regular 
apprenticeship under a stamped indenture, the 
same as in any other trade, according to the custom 
of said trade, in contradistinction to the man who, 
having failed in something else, takes to dentistry, 
and calls himself a dentist, and I place medical 
men and surgeons in that category, the same as 
the barber or any other man. Dentistry is an art 
of which any man who is competent may be proud}; 
it is well able to stand apart on its own proper 
basis, and does not require or deserve the degra- 
dation of being made an out-work, or tailed on to 
the medical profession, and neither dentists nor the 
public require to be bothered by any su 
“ paternal” legislation as this miserable Dentists 
Act. —-DENs. ssi 


nowadays (“ my dentist 


Own engine. He will, however, by referring to 
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[61952.)—Hot-air Engines.—The vessel re- 
ferred to by “E. W. O.“ (the Ericsson) was in- 
tended to show how much more economical the 
hot-air engines might be made than were those in 
the Cunard liners then running. A good many 
trips were made, during which Ericsson learned 
much, and he obtained another patent in 1855. The 
vessel did actually run from New York to Wash- 
ington, bnt used an enormous amount of tallow. 
She was subsequently fitted with steam-engines and 
boilers; but what was her ultimate fate I do not 
know.—SAML. RAY. 


Loro panang and Bellows for Blow- 
pipes.—There is an oil lamp by Col. Ross on page 
175, 1048, which may suit this querist, and a good 
deal about bellows and blowpipes in back volumes, 
as he will find if he looks through the indices. He 
might read Shenstone's little book on Methods of 
Glass Blowing. —C. T. L. 


(61959.] — Clearing and Cultivation of 
Forest Land.—“ Borneo” might find what he 
wants in Todd's “ Colonial Agriculture,“ published 
by 7 at a guinea; but works of the kind de- 
sired are more likely to be published in the 
81 975975 States and Canada than in this country.— 

ILO. | 


E — Windmill for Pumping. —As 
“Mechanical Power“ apparently does not want to 
construct his windmill pump, I might suggest that 
he will find all details he requires in back volumes 
or in the catalogues of makers, Messrs Warner an 
Oo., of Cripplegate, will no doubt be able to supply 
him with a suitable windmill pump, or those who 
have recently written on horizontal windmills can 
possibly help him.—C. K. | 


61966.]J— Balancing Fast-running Pulleys. 
It seems to me that this querist should read an 
article entitled “ High-speed Machines and the 
Art of Balancing,” in Vol. XXXVII. p. 328. He 
will aleo find several notes or articles on the sub- 
ject in back numbers; but it is of too technical a 
nature to describe in answer to a vague question,— 
SIMPLEX. 


[61975.]—Singing Flames.—A gas- bag filled - 
with coal-gas and weighted can be used, of course; 
but it would be a waste of energy and experiment 
me singing flames in such conditions.—NUN. 

OR. 


be used to make a vacuum unless a valve is fitted 
to prevent return of air drawn out. The Messrs. 
Gwynne could, no doubt, give querist all par- 
tioulars.— E. R. S. 


[62003.J—Irregularity of Watch.—It is not 
likely that anyone will even attempt to guess the 
cause of the irregularity. Keep it always in 
one position, and then see how it behaves.— 
HOROLOGOS. 


[62008.]—Bright Parts of Machinery.—The 
composition desired was mentioned on a page pre- 
ceding the query, but I think in the majority of 
cases the bismuth is omitted and tin substituted.— 
FOUNDRY. 


[62010.]—_The New Herz Telephone.—This 
new telephone, which somehow obtained a splendid 
advertisement from the Times, can no more be 
made for half a crown than the report sent over 
can be trusted? Here is a description I have 
seen: — On a board, measuring about din. by 10in., 
is fixed a call bell, to the terminals of which wires 
are brought on the back of the board from the 
telephone proper, which is placed just underneath, 
the terminals serving for the line and batter 
‘wires, one of them being common to line and 
battery. The transmitter is contained in a metal 
box screwed to the board; and the telephone re- 
ceiver is fitted over with a bayonet joint, and is 
removed when the instrument is used for speaking. 
The central button serves for the call, and when 
pushed it rings a call bell at the other station. 
When the receiver is placed over the transmitter, 
one of the pee of the ‘bayonet joint presses back 
a spring, thereby breaking connection with the 
microphone, and establishing: connection with the 
bell circuit. In this condition the instrument is 
ready to receive a call from the.other station or to 
transmit one. Upon removing the telephone re- 
ceiver from the transmitter, the spring recedes, 
the connections are changed, and the latter is now 
in circuit with the battery and the primary of a 
pair of induction coils, In this condition the in- 
strument is ready for speech. The carbon block 
is held in a disc of ebonite, of the same diameter 
as the diaphragm; and the induction coils, as well 
as the different springs and contacts, are all placed 
behind the diaphragm. The Herz telephone was 
desoribed so long ago as No. 831; but the above is 
[61976.] — Galton's Whistl red ‘no doubt an improvement.—N UN, DOR. 

J] — on’s e. — elieve a tac ä a 
description of Francis Galton's whistle has appeared eb Ehotosranhs pay ogee are several 
in these columns—about the time the exhibition of . eta 975 Era e First T and a 1 55 
scientific instruments was open at South Kensing- 7 05 5 a If th 5 rid de ah 9 89 
ton (1876); but Mr. Bartel can easily ascertain all Under Tinted, „C 
about it by inclosing a stamped envelope to Mr. 
Galton, or by calling at Mr. Hawksley’s, 807, 
Oxford-street, W. Messrs. Tisley, of 172, Bromp- 
ton-road, S.W., made the whistles for Mr. Galton. 
The base of the inner tube is the foremost end of 
a plug which can be advanced or withdrawn by 
means of a screw having 25 threads to the inch. 
The more nearly that plug is screwed home the less 
is the depth of the whisle, and the more shrill the 


finish, Secondly, they may have been over-toned 
and over-fixed. if you tone too long you will get 
a flat, grey colour, You should stop the toning 
just about chocolate tint or a little darker. Thirdly, 
‘the effect may be due to poor negatives; a thin 
‘and poor negative will yield only flat and poor 
prints, whereas a brilliant negative, with plenty of 
5 Bae 5 will give . prints which 
ae tone well. lo not mean, of course, to advocate 
note becomes.—N. E. CHILD. -© |an under-exposed and chalky printing negative. 
[61982.]—-Gas-engine Bag.—There is no rule; Try the bicarbonate of soda toning bath. — 
but obviously the bag ought to be large enough to] ICTHIUM. 2 
contain more than a single charge for the engine. [62055.]—Musioal Clock. Divide the distance 
T. K. L. I round barrel into 82 equal parts by drawing small 
[61984.]—2 H.P. das-Engine.— L should think lines from end to end. This will be your guide for 
the best thing H. W.” can de will be to read up time, Then mark as many lines round barrel at 
Clerk's book or Macgregor’s, and then invent his] equal distances apart as you have bells. This will 
be your guide for thé different notes in one tune. 
Pins for another tune must be put th of an inch 
on one side of the note lines, and so on till the 
barrel is full, the time lines being the same for all 
the tunes. The easiest tunes to put on would be 
those having 16 bars in them, as there would be 
two time lines to each bar of musio. I suppose 
you understand musio. If not, I doubt if you will 
manage it. I may say I have pinned eight dance 
tunes on a barrel on the above plan to act on the 
hammers of a small piano, and it answers well, 
playing and repeating the tunes in correct time, 
which is not so in some of the paper organs I have 
seen. I wish an abler correspondent would give a 
little advice on pinning barrels, I think it has 
been asked for once or twice before.— FISH. 


(62068.)—G. and S. W. N. Engines.—I am 
obliged to G. and S. W. Ry. Fitter for his reply. 
The Railway Engineer is responsible for the mistake 
as to valve-gear, as some years ago it gave an elabo- 
rate view of a Sou'-West bogie, something similar 
to 136 class, fitted with the valve-gear in question, 
while the text was misleading in not showing that 
the engine existed only on paper. Oan “G. and 
S.W.Ry. Fitter” kindly give similar details of the 
four bogie tanks No. 1 class ?—G. H. F. 


[62123,]—Mounting Emery Wheels.—In all 
the composite wheels 1 have bought the holes are 
quite smcoth and true, in those I have made I did 
it with a hot iron rod in circular stones after they 
were out and bored by the workman; I had to true 
them with compasses, and then smooth the holes 
with emery. I hear that “ bort,” or black diamond, 
is the only way of cutting and repairing emery 
wheels, steel being useless. F. C.“ 


back volumes, find an almost complete chrono- 
logical history of the gas-engine.—J. R. 


[61986.]—Thermopile—If “J. H. B.” must 

ve such a thermopile as he hints at, he would 
probably find the requisite details in No. 750 
(Sudré's); No. 790 (Noc's); and so on; but if he 
wants current at an economical rate, he will not 
trust to thermopiles.—N UN. Dor. 


[61988.]—Peroxide of Hydrogen.—Methods 
of using peroxide of hydrogen for bleaching have 
been frequently given. See an article on the 
subject so recent as July 2, 1886, p. 389. There 
are others, I am sure; but have not time to look 
them up.—E. N. 


[61989.]—-Oalculating Speed of Launches.— 
There is no rule for calculating this, so much 
depending on the build of thelaunch. For steam- 
vessels Rankine’s method is as good as any. Power 
required equal the area of augmented surface in 
square feet multiplied by the speed in knots per 
hour and cubed; then divided by 20,000. See 
formule in Macrow’s “ Pocket-book. J. M. O. 


[61990.J)—Turret Olock.—The convexity will 
depend to a certain extent on the projection of the 
arbor carrying the hands; but an eighth of an inch 
should be ample thickness for the glass —SELMO. 


(61993. ]—Ootton Belting.—I should dress the 
canvas thuroughly with Stookholm tar dissolved to 
a thin solution in wood naphtha: but possibly 
steeping it in boiled linseed-oil might suit your 
purpose.— J. B. O. 


[62002,] — Centrifugal Pump. —No; cannot a” plan of two 
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printed to start with,they never look well at the | 
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wheels on a spindle, the centre left blank and both 
ends screwed well, do very well on a proper chuok. 
I should prefer cast brass flanges, or turned brass, 
to ferrules, All depends on the work you intend to 
do; mine is only light, and occasionally small lathe 
tools, and cutting on the 8in. wheels, I use the 
best steel rods for such small wheels. I find 3in. 
or 4in. apart suffices for my work ; the steel rod may 
be zin. to ĝin., according to the likely strain on 
the same. All my larger wheels of emery kind are 
mounted on single spindles of clean rod iron, 
screwed and fastened with shoulder disc and nut, 
rod zin. thick. I keep them on a rack in proper 
on er; they require much grease to keep down rust. 
—H0S. 

[62145.|—Ammeter Constant.— Ohm,” in 
issue of April Ist, makes some statements that 
accord well with that date, and can therefore be 
excused. He accuses me of asking questions that 
are ridiculous, but does not state what they are. I 
await his reply, and shall then give him full satis- 
faction, I maintain that friction does more harm 
to the accuracy of a galvanometer if the moment 
of its needle is small than if it is large. I leave 
“Ohm” to account for the change in my Bottone 
ammeter, and having recalibrated it, must say I 
am very pleased with it. I don’t recollect saying ` 
that the Thomson galvanometer “was subject to 
the same newly-discovered changes, nor do I see 
where I have made a gross mistake.“ —IOTA. 


per eee Olefts, &c.—To “F.R.A.S.” 
Many thanks for reply. My reason for thinking 
that the effect of a meteor on the moon’s surface 
would sometimes take the form of a cleft or deep 
furrow was that such of these bodies as become 
visible to us in our atmosphere move in many cases 
(especially at the commencement of their visible 
path, before their own proper motion has been re- 

uced by friction in our 5 in nearly 
horizontal lines. The moon having little or no 
atmosphere, the effect of a solid body with a high 
velocity of its own, approaching it in a path nearly 
tangential to its surface, would surely be to form a 
furrow in that surface, I do not know if the 
velocity of meteors in space is usually such that 
the moon's pull on them would invariably reduce 
their paths to nearly perpendicular to its surface. 
If so, they would, of course, only pit the surface. 
Is their speed always so low asthis? It is the 
curious way în which these clefts appear to be car- 
ried through mounds and other irregnlarities of 
surface which gave me the idea that they might be 
formed by a rapidly move body ploughing along 
and through the surface —TAU. 


[62182.]—Electric Clock for Factory.—I am 
exceedingly obliged to “ Electrician,“ Sm., and H. 
Austin for their notice of my query and sugges- 
tions. The idea of “ Electrician” and H. Austin 
are the same, and I think good. Will H. Austin 
kindly say how I can prevent the bell ringing 
during the night, for the circuit must be quite 
ready to ring at five minutes to six in the morning ? 
The only way that I can see is to have a 24-hour 
clock. I could arrange to have the circu't broken 
from one o'clock on Saturdays till Monday morn- 
ing. I may say that I only want the clook to start 
a relay so as to ring a large gong fixed in a tower 
on top of the works to be heard for about a 
quarter of a mile round.—MANUFACTURING 
ELECTRICIAN, 


62188. Wooden Pendulum.— A. W” may 
be pleased to hear that I have a wooden pendulum 
to my eight-day house clock in satisfactory use for 
over sixty years. It was made immediately after 
Capt. Kater, among his many clever inventions, 
proposed to make them. Mine had a lead bob 
14}in. long by 1}in. diameter, and is supported at 
bottom on a washer and sorew nut; the rod is deal 
85 believe yellow pine) gin. diameter, split or cleft 
rom the plank so as to retain the straight grain all 
through ; it was put in a piece of gas-pipe, filled 
up with linseed oil, put up a large kitchen chimney, 
and left there for some weeks to soak the oil; when 
taken out it was finished and varnished. I have 
never tested it very closely for compensation ; but 
I know that it is over-compensated, and would be 
improved by taking an inch off the bob. Zino is a 
better material for the bob, it may be a trifle 
shorter, and is a more rapid transmitter of tempera- 
ture. Should “A. W.” be in town, I shall have 
much pleasure in showing it to him.—RoBT. J. 
LECKY, 3, Lerton-terrace, Ladbroke-road, W. 


[62183.]—- Wooden Pendulum- Rods. — The 
general impression has hitherto been that astro- 
nomers were rather a knowing sort of folk—as 
folk go—and when they gave long prices for 
clocks, and urged clockmakers to do their best in 
design and workmanship, they knew within a little 
what they were about. It has even been suggested 
that their demands, severe though they are, have 
had no little influence in improving clocks, Tt has 
also been supposed that an astronomer who wanted 
a clock at all had the means of testing it in a 
manner that admitted of no illusions whatever. 
Bat it seems that all this is itself an illusion—that 
astronomers have been giving £100 for a clock - 
that they might have obtained for a less number 


cleared up, I would respectfully ask “Sm.” if he 


e 


„all used with water. They 
turning, and when necessary pieces that chip off 
are stuck 


of shillings, getting a better clock withal at the 
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lower price! For, according to“ Sm., all the 
astronomer in search of a clock has to do is to get 
“an éight-day clock, reverse the escapement, 
making it a dead beat, fit a wooden pendulum-rod, 
and attach a lead bob by a pin at its centre of 
gravity,” and then congratulate himself upon the 
cheapness of his clock. Whether he will congra- 
tulate himself on anything elee is perhaps another 
matter. Seriously, is it possible that astronomers 
have all along been throwing their money away in 
the absurd manner suggested by Sm.“; or, on 
the other hand, is that gentleman quietly poking 
fun at them? Feeling that this ought to be 


would explain what he means by “ reversing the 
escapement to make it a dead beat”? A sketch 
or diagram would, of course, be very serviceable 
in this connection. Also, how the alteration in 
length in a wooden pendulum-rod can be compen- 
sated by a lead bob attached by its centre of 
gravity to the said rod? And again (though this 
is a mere detail), if the bob is attached by a pin 
instead of resting on the usual regulating nut, 
where and how the regulation is effected? And 
if, finally, I might ask one more question, how was 
the rate of this wonderful olook ascertained, and 
the fact that its performance: was superior to the 
“ £100 astronomical clock’ demonstrated? Being 
a little sceptical about miracles in general, and a 
hardened unbeliever with regard to mechanical 
miracles, I may perhaps be pardoned for a slight 
want of faith in “Sm.’s” astounding bit of 
mechanism, and excused the desire to be further 
enlightened about its details and performance.— 


[62184.]—Steam.—In my reply inserted in last 
number of “Ours” the position of crank should 
be O B instead of O A. The rest of the diagram 
remains as before; the angle between crank and 
eccentric is thus B O C, and to cut-off at ł stroke 
B O OC. —ELAd. 


{62184.]—Steam.—In the diagram of valve 
motion re this query published this week, I think 
“Elag” has ‘misunderstood the querist, as the 
angular advance should be 80° from O D, which is 
position of eccentric when crank is at O B, the 
Ain n of this (which is known as Zeuner's) 
diagram being that motion of crank is reckoned 
from A in direction of arrow, instead of from B in 
the reverse direction —T. C., Bristol. 


[62202.]—Granite Turning.—In the reply to 
this query (p. 184) by “ Eos,” he mentions his 
being unable to get corundum in England. If 
he were to apply to the Messrs. Ash and Sons, 
8, Broad-street, Golden-square, W., they might 
either supply some or inform “ Eos ” where to get 
5 Thanks for many hints in his pleasant letters. 

ENS, 


[62202.]—Granite Turning.—“ Eos” (and 
Holtzapfiel also, if he says so) is wrong in sup- 

osing granite cannot be turned in the lathe. 

essrs. Farmer and Brindley, of Westminster 
Bridge-road, London, have turned columns upwards 
of 20ft. long, and are frequently turning smaller 
sizes, They are first chipped, then put into the 
lathe and turned with a steel tool, and a very slow 
speed, then ground with sand, next with first and 
second grit, and finally glossed with putty powder, 
frequently chip in. 


in with shellac, When finished the joints 
are invisible.—F. F. GARRETT, Dunstable. 


[62203.]—Incubator (Thermostat for).—I 
send a design of a very simple thermostat for use 


with gas if that can be had: I do not know 
Hillier's patent. A is a glass tube through which 
gas enters and descends into a tube B, reascending 


through B to a space in the cork C, and issuing 
through glass tube. D. A little mercury at bottom 
of the bottle rises as air in upper part of bottle 
expands, and closes the gas-way. The bottom of A 
is cut-aslant, the bottle should be long; stopper 
made air-tight with paraffin. Temperature ad- 
justed by sliding A.-GLATTON. 


[62205.]—Detector Galvanometer. —“ Qui- 
eppe” will find that a galvanometer with a combi- 
nation of 500 and 5 ohms is most useful for 
ordinary requirements, more especially line test- 
ing. The high resistance is made up of 36 B.W.G. 
silk-covered wire, and the quantity is roughly 80z. 
The low resistance is 26 B.W.G. silk-covered wire, 
about 40z. The exact quantities will have to be 
ascertained by careful measurement with bridge. 
I have sent rough sketch of principal parts, with 


2 27 
COILS 


measurements, and hope you will succeed in making 
a good instrument.— H. B. EDWARDS. 


[62209.]—Relation of the Resistance of the 
Field Magnets to that of Armature in all 
Dynamos.—1. The theoretical resistance in a 
series-wound machine (suitable for arc lighting) 
of field magnets should be the same as armature ; 
but in small machines practice shows it more satis- 
factory when armature resistance is a little less 
than fields. Again, theory shows in shunt-wound 
machines the field magnet's resistance to be about 
400 times that of armature; but in practice 800 
times would be much better.—G. J. BROWN. 


[62210.]—Celluloid.—Celluloid can be softened 


in boiling water or at an equivalent temperature. 


This is the way in which it is usually worked for 
knife and umbrella handles, &., so as to avoid 
waste. It, however, can be turned and tapped just 
like brass, and is a pleasure to work for the amateur 
who forms shirt studs and various knick-knacks 
from it. It is rarely made larger than Izin. 
diameter. The edges and surfaces of celluloid can 
be effectually joined by a solution of celluloid in 


‘sulphuric ether, or acetate of amyl, or camphorated 


Spirit, and one or two other solvents. A joint so 
made is as good as if the two surfaces were one 
solid piece. The price to the public per pound is 
from 7s. to 13s. ; but lower prices are quoted in the 
“Sixpenny Sale Column” for Feb. 25th of the 
E. M.“ — PAUL WARD. : 


„„ in Silk. — Wash with gin, 
and put in the sun—HENDON, 


62229. —Induced Currents.— In the case 
referred to by querist, he is confusing- primary and 
secondary effects. The primary effeot produced 
by approaching a permanent magnet to a soft iron 
bar inside a coil of wire is to make that bar a 
magnet pro tem. If the north pole is approach ed, 
it induces a south pole in the sat of the bar nearest 
to it. This produces a momentary secondary effect 
by inducing a current in the coil which would tend 
to reverse the magnetism, if strong enough. But 
the very fact of this tendency must be to weaken 
the induced current by reducing the power of the 
inductor magnet. The reasons, then, why the 
magnet is not reversed are: 1. The loss by mag- 
netio inertia. 2. The loss by inefficiency of con- 
version of magnetism into electricity. 8. The loss 
by the induction of the current reacting on the 
magnet, and so also on itself. 4. The effect of the 
magnetic lay in preventing the momentary current 
from affecting it. 5. The proximity of the stronger 


permanent magnet.—ELECTRICIAN. 


[62199.]— Separation of Cream from Milk, 
The machine referred to by “Grass” is the 
Danish Cream Separator, which was awarded the 
gold medal at the Inventions Exhibition. Its 


action is as follows: The milk to be separated is | Y 


placed in the tank over the separator, whence it 
runs through a regulator on top of the separator ; 
this regulator has a conical tube, inside of which 
slides a rod, shown in the above out. According to 
the position of this rod, the inflow of the milk is 
regulated; the drum, which is made of pressed 
steel, is carried by a conical spindle, this latter 
carrying also the pulley for driving the machine. 
On the top plate of the separator will be seen in 
the cut two spouts; the action of these is most 
peculiar, When the drum is rotating at the neces- 
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sary velocity for separation, varying with the size 
of the drum and quantity of milk, these tubes are 
by means of the screw regulator screwed into the 
drum until they touch the walls of skim milk and 
cream ; the steel points of these tubes keep cutting 
off the cream and milk, which then flows ont 
through them. As shown in the cut, the drum is 
provided with an internal flange; this, however, 
does not reach to the edge of the drum by about 
zin. When separation commences, the skim milk, 
or heavier portion, is forced furthest from the 


centre of the drum, rises through the opening left 
in the internal flange, and would, if the skim-milk 
tube were not in use, travel between the flange 
and the top of the drum until it came to the 
opening, whence it would be expelled by the centri- 
fugal force. By means of these two tubes the 
cream can be obtained of any desired consistenoy, 


as by screwing the skim-milk tube further int» the 


drum, more is taken through this tube than the 
other; if it is screwed outwards, more of the skim 
milk is removed with the cream. Grass will 
find the address of the sole agents in the usual 
oolumn.— H. E. M. 


16223 2.]— Speed Pulley.—I have seen a maho- 
any pulley on one of FHoltzapffell's lathes.— 
LATTON, 


[62232.]—Speed Pulley—Lignum Vite.— 
This you would find about as difficult to split as 
cast-iron. However, the woods you have used 
should not split if properly bored and fitted.— 
HENDON. ; 


(62232.J—_Speed Pulley.—I don't understand 
“as soon as I get the mandrel put right”; but if 
you will bore the wood a few days before you want 
it and put it in a dry place to dry thoroughly, and 
then dress out hole afresh before final fixing to 
mandrel for turning, it may cure it, as I think it 
may be the wood springing on the mandrel may be 
cause of splitting. I have used beech.— T. C., 
Bristol. 


162235. — Honey. — By taste, smell, and absence 
of sediment when subjected to heat, and by chemi- 
cal and microscopical tests besides. If further 
information is desired, I will look up some articles 
on the subject by Otto Hehner, analyst to British 
Beekeepers’ Assooiation.—J. I. S. 


B piston oannot fit too 
well, but easily. The rings should be turned a 
little larger than piston, and then cut and sprung 
in, when they tend to recover original diameter, 
and consequently fit the cylinder olosely.— T. C., 
Bristol. 


(62244. ]—Large Field Eyepiece.—In drawing 
with the microscope and camera lucida, an eyepiece 
of half the power and interchangeable with the 
usual A eyepiece, giving, say, a power of about 
13 with the 2in. o.g., 110 with jin. o.g., would be 
very useful if the field remained as apparently 
large as with the A eyepiece. Will some reader 
kindly describe in ordinary everyday English how 
to make it, giving the foci of the lenses and the 
distance apart in inches, and stating the forms of 
the lenses thus—bi-convex, plano-convex, &o., 
simple or achromatic ?—O, P. Q. 


[62246.]—Steam Ferry.—There are ferries 
such as you describe, but on a larger scale, both at 
Portsmouth and Southampton. They have chains 
fixed to each shore, which the engines wind in and 
drop astern.— T. C., Bristol. 


62246.]— Steam Ferry.—The mouth of the 
Itchen, east side of Southampton, very nearly 
answers to “Jack's” description, and has been 
crossed by such a ferry, worked now, I think, for 50 
ears, The mouth of Portsmouth Harbour, so 
treated earlier, was its exemplar.—H. L. G. 


[62249.]—Proportional Size of F.M. to A. in 
a Motor.—So long as you adhere to your present 
pattern, there will be little or no gain in altering 
the F.M:’s. Were you using a Siemens or a Gramme 
armature I should say use F. M. s at least 20 
times as heavy as the armature. If the machine 
is series wound, let the F.M.’s and the A coils 
nearly balance one another in running resistance. 
Lay as much wire on the F. M.'s as will make the- 
section three times what the section of the iron 
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core itself is, and put on such a gauge of wire as 
will nearly balance the armature. I append a list 
of gauges and conductivity, which is given by 
nearly every wire coverer, and also by Sprague. 


32 ([. |Yards to the Ib., Ohms per Ib., 
. jg? .|e approximate. | approximate. 
AREE c e 
> loo S g| Silk | Cotton 37 
m Q a covered | covered. Coppr. G. Silvr. 
No 
10 | 134 | 3:35 6 6 01150161000 
12 | 100 | 2-45 9 9 [03417478352 
14 | 080 | 2°03 15 15 08500 1°19000 
16 | 062158 25 24 |'22392| 3:13488 
18 | 048 | 1°21 45 41 69000 966000 
20 | 041 | 1:04 64 59 | 1:2100} 16:9400 
22 | 032 802 119 109 31000 43°4000 
24 | 025 | °650 167 156 7˙0000 98:0000 
26 | °019°7 | 482 266 244 | 26°219| 367-066 
28 |-016'0 | 406 414 383 52137 729°918 
30 0140 353 542 500 884930 1245°20 
32 |°010°0 | 276 870 800 12600 176400 
340096] 248 | 1,170 | 1,080 | 402-00] 5628-00 
35 008.7 -221 | 1,475 1,360 596˙41 8349-74 
36 0079 200 | 1,660 | 1,530 | 877-23) 12281-2 
38 |-006'8 | +183 | 2.480 | 2280 | 1177-0! 16478-0 
40 |-005°8 | -158 | 3,050 | 2,805 | 2300-0) 32200-0 
005°0 125 | 3,090 | 3,585 |6000'0| 840000 
-004-0| -100 5,700 14000 · 196000" 
003.0075 9,800 42812599368 · 


8. BOT TONE. 


[62252.]—Hydraulic Ram.— his looks as if 
the valve in air chamber does not fit properly, and 
also pulse-valve, which does not appear to drop 
well to seat, and so cause recoil of water, which 
assists fall of pulse-valve, Bending of delivery- 
pipe should not affect ram; but are you sure your 


Joint of air-vessel is sound also ?—T. C., Bristol. 


[62252.] — Defective Hydraulic Ram. — 

Doubtless your trouble arises, as you suggest, from 
air in the drive-pipe sucked in probably through 
the pulse-valve during the recoil, and owing to the 
dip in the pipe not swept out before the next 
stroke, but accumulating until the impact becomes 
too feeble to work the ram. Weighting the valve 
simply delays ita rising, and gives the water more 
time to gain velocity—the stronger flow sweeps out 
che air at each stroke, and the ram works stably 
but more slowly. Increasing the length of the 
stroke would have the same effeot. presume 
yours is a small American ram with no air-chamber 
on the drive-pipe, which accounts for you having 
had no previous trouble with it.— W. A. 


16 2254.]—Oreasote in Consumption.—Several 
of my friends have undergone treatment with this 
inhaler without suffering from any irritation, pro- 
vided the directions were fully carried out.—S. 
BOTTONE. 


(62254.] — Creasote in Consumption. — 
Creasote, or, better still, carbolic acid, is usefal in 
many catarrhal ailments where there is much 
irritation of the air passages. It acts when inhaled 
off a Coghil's inhaler as a local anesthetic, After 
the discovery of the Bacillus tuberculosis by Koch, 
great hopes were entertained that it would act as 
an antiseptic and germicide; but these hopes 
have not been realised. Nevertheless, as I have 
said, its use gives great relief in cases where the 
cough is troublesome. The inhaler may be worn 
night and day for weeks with perfect safety.— 
DOCTOR MEDICINE. 


` [62255.J—-Spiral Oracks in Glass Bottles.— 
These you can make by heating a poker in a forge 
fire and applying to bottle. This will produce a 
small crack, which you can make travel fairly in 
any direction with care by following up with the 
hot poker.— HENDON, 3 


[62265.]—Spiral Oracks in Glass Bottles.— 
In my conntry (Italy) the street jugglers often 
amuse a gaping crowd by cutting a thin tumbler 
into one continuous spiral by means of a pencil 
‘made of a mixture of powdered charcoal, saltpetre, 
and gum water. This is lighted, and when it burns 
with a red glow, is drawn along the surface of the 
glass, when a cracked line follows the point of the 
pencil. There is absolutely no difficulty in doing 
this, only the “knack” that practice gives.—S. 
BOTTONE. 


E Tai Oracks in Glass Bottles.— 
“R. H. H.“ can make spiral cracks in glass bottles 
‘by, first filing a deep line where he wants the 
spiral crack, and then making a penoil of the fol- 
lowing things :— 


Lamp black. . .... 180 grammes 
Gum arabio 60 5„ 
Benzoin . 23 


77 

Mix the whole into a stiff paste with water, and 
then make into the form of penoils, and dry. 
Sharpen one of these penoils to à point and then 
agnite it, Then work up the file mark, when the 


lass will crack where the file mark is, Or, if he 

oes not want the trouble of making a pencil, he 
can heat a piece of steel or iron wire ground toa 
point, and then work up tbe file mark. The file 
9 be moistened with turpentine and camphor. 
—OMEGA. 


„„ Permanent Way. — Please 
refer to page 561, Vol. XXXVIII. (or the number 
for Feb. 29, 1884); you will there find a long letter 
from the able pen of C. E. S.“ It gives much 
more information than can be given in these 
Reply columns.—AN OLD MEM. Soc. EN ds. 


[62257.]— Keying Permanent Way. — When 
the keys are placed inside all danger from spread- 
ing of the rails is avoided, even if some keys do 
fall out; but the line is made very rigid, and chairs 
are sometimes broken in consequence. Outside 
keys, by introducing wood between the rails and 
the chairs, provide a certain amount of elasticity, 
reduce nolse, and prevent the breakage of chairs. 
For further details as to the pros and cons., I 
would refer “J. O. B.” -to pages 25, 26 of my 
“ Railway Safe Working. —CLEMENT E. STRET- 
TON, 306, City-road, London, E.C. 


[62261.]—Electric Lock—A great deal de- 
pends on the length of Rachos's purse. I think 
I could suggest a plan to him if he would write to 
me.— ELECTRICIAN. 


[62262.]— Engine Query.— At end of stroke 
piston is 4ft. distant from centre of shaft. When 
crank is at right angles the piston is y 5? — 1? = 4˙9ft. 
from centre of shaft, or 4°99 — 4 = '9ft. from end of 
stroke, and since stroke = 2ft., 1 — ‘9 = ‘1ft. from 
middle af stroke-—ELAG. 


[62262.]— Engine Query.—Consider the con- 
necting rod as the hypothenuse of a right-angled 
triangle; the base would then be V5? — 1? 
= VI, or 489 kt. = 4ft. 104 in. The crosshead, 
and therefore piston, have travelled 5ft.— 4ft. 10ä in. 
= Ihin. past half-stroke.— T. C., Bristol. 


[62262.]—Engine.—Let A B = length of crank, 
CD length of rod; then VA B? — C D2 = distance 
of centre of piston from centre of crank — 5 = dis- 
tance from centre of cylinder .. 4/52 — 12 = 4'899 
— 5 = °101ft., or 1:°212in. from centre of cylinder. 
—THOMAS T. MASON, New Delaval. 


[62263.] — Azaleas, Cultivation of. — The 
treatment of azaleas is similar to the so-called 
“American plants": they have fibrous roots, 
which are 5 injured or killed by drought; 
at the same time they must not be soddened. The 
azalea should be planted in “heath mould,” or 
where this is not obtainable, a substitute may be 
manufactured by mixing thoroughly silver sand, 
leaf mould, rotten sawdust, rotten tan, little bits 
of stick, and any vegetable refuse. A moderately 
cool and shady house (free from frost or damp) 
will do very well for the azalea after flowering 
until such time as it is desired to force them again 
for blooming. There are many hardy varieties 
which stand the winter well out of doors, and these 
do best (like their relatives the rhododendrons) in 
situations where they are sheltered by trees. But 
the great secrets of culture are heath mould and 
equal moisture.—S. BOTTONE. 


„„ are very delicate 
subjects to manage: I have a great number of 
them—have one smothered in bloom of various 
colours, others (the larger and finer plants) have 
not a single flower bud. They come from different 
places; the last named have evidently been 
neglected, though they have abundant green leaves. 
When bloom is over, promote growth by syringing 


frequently with tepid rain-water; give plenty of 


this when cold winds are over; eventually, if you 
have pure country air, put the pots out under a 
north wall till the warm nights are over. In 
winter keep out frost, and no more, as they like a 
temperate clime. For very carly blo ming, some 
artificial warmth is requisite. My stock has been 
in a cold greenhouse, only turning on heat in the 
worst periods of this last had winter in a northern 
county. When transplanting, remember the roots 
are very susceptible of injury. Sandy peat and 
pasture loam make the proper soil. Mine were 
shifted in early spring months and never turned a 
leaf.—EDbs. 


(62265.]—Marine Boiler.—I think the figures 
you give are wrong. I make total heat in steam at 280° 
= 1682 + (280 x 305) = 1167:4°, which is therefore 
that in the steam evaporated and which had 1167-4 
— 100 = 1067:4° given to it, while that blown out 
had 280° — 100 = 180° given to it. As the enter- 
ing water is , and water in boiler is , it is evi- 
dent half is evaporated and half blown out, s0 
boiler receives 1067°4 + 180 degrees of heat, and 
blows out 180° = 1247-4 + 180 = 4 loss, or 100 +7 
= about 14 per cent.—T. O., Bristol. 

| 62266.]—Steam.—Work done in 24 hours = 
18°75 x 625 x 19 x 7:25 * 60 x 24 = 23, 245320 ft.-Ib., 

23245320 „. . 
c —— = 726416ft.-1b., or units per 112lb. of 
820 wt. r 
coal—ELAG. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


Since our last Broscenlous his rep'{el to 61636 ; 
“J. W.M. to 61668. 


61701. Gas-Eugine, p. 552. 

61706. G. and S.W. Locos., 552, 
61708. Superphosphate, 552. 

61713. Ferrules, 562. 

61718. Leeds Parish Church Organ, 552. 
61723. Moulding Rubber Goods, 552. 
61734. Iron v. Steel, 553. 

61736. Harp. 553. 

61744. Emery Wheel, 553. 

61749. Lathe Matters, 553. 

61758. Legal, 553. 

61760. Fan, 553. 

61761. Table of Sizes, 553. 


61953. 
61858, 
61978. 
61979. 
61995. 
61998. 
62008, 
62007. 


Loco. Engines, Narrow Gauge, p. 67. 
Photographio, 67. 

Perambulator Wheels, 68. 

Seibert's No. 7 Water Immersion, 63. 

Casts, 68. 

Rever, ions. 68. 

Battery with Non-Conduoting Elements, 68. 
Plaster Trusses, 68 


QUERIES. 


———— 


[62269.]— Turkish Baths. — (1) What is the best 
system of heating Turkish baths, two rooms, 24ft. by 14ft., 
heat from 140° to 180° Fahr.? Is it best to use coal or 
coke, and what kind? What amount of fuel per week 
would it require? (2) For hot-water baths, what would 
be the average cost per bath for water alone, no; inclui- 
ing the beating of the water? What js a good system for 
hot-water baths ?— LIVERPOOL, 


(62270.}—Parochial Law.—Can anyone tell me of a 
book which gives an account of what I may call parochial 
law? I want to learn how vrestries and boards of 
guardians are elected. What is the qualitication of the 
candidates avd voters, and how the election should be 
conducted? Similarly with regard to the jury lists, both 
special and common. How are they prepared, and who 
(what official) makes them up? I have looked in several 
likely works, tut can find notbing whatever, practically, 
about subjects which one would tbink must be of interest 
to many—all ratepayers, at any rate.—O. KERR. 


(62271.}—Petroleum Engine. —Wiehing to make 
the above, l should be glad to receive instructions from 
some kind reader as to how these ure made, and whether 
it wonld be a success to drive a small launch or workshop. 


(62272.)—7in. Spark Induction Coil.—To Mr. 
Hi1GGs.—I sbould be greatly obliged if you would furnish 
me with the following particulars: (1) dia. of circular 
heads, (2) dia. and length of core, (3) thickness of paper 
insulation over iron core and thickness of vulcanite tube 
to incase primary, and (4) bow far to wind the primary 
from the ends of iron core and distance between circular 
heads for secondary wire? I wish to wind in three 
sections, and obtain results, if possible, with about three 
or four bichromate cells.—ENGINEER. 


(62273.)—Water Mark—Please inform us the best 
method of putting ina water- mark, or imitation water- 
mark, into paper after manufacture. — DOUBTTUL, 
Wolverbampton. 


182274. House Lighting by Electrioſty.- On 
page 483, Vol. XXXVII., E. M.,“ Mr. T. P. Barkas partly 
describes a battery, and then goes on to say: I anticipate 
that in a few weeks these batteries will be fairly before 
the public; but in the mean time I refrain from naming 
the inventor.” Consequence is we have heard no more 
about them. Also, he says: The attention of the readers 
of the E. M.’ is directed to a voltaic battery for lighting 
purposes, desoribed by Lord Bury in the Nine'eenth Century 
for July.” Would some able correspondent describe one or 
both of the above batteries 7—L. J. 


(62275.]— Vapour of Linseed Oil.—I am about to 
make varnish frum linseed oil, and suould like to know if 
it would be dangerous to lead the vapour (arising from 
the oil) into a shaft or flue where it might possibly come 
in contact with fire ?—-H. C. M. 


(62276.)—Piano Soundboard. —I am making a 
smal irou-frame mechanical piano, four octaves complete, 
from F below the bass stave upwards ; but 1 don’t know 
how to proceed with the soundboard. What kindof wood 
shoul.il use? How thick should it be to give a good 
loud tone with wire, size 22, for tenor CO? Can I get the 
board in one piece, say 2ft. 8in. wide, or should I have to 
join it ?—FISE. 


(62277..— White Shellac Varoish.—In your issue 
of April 8th, there appesred a letter from Three Com- 
passes” dealing with the preservation of paper soales by 
means of coatings of shellac varnish. Would Three 
Compasscs,” or some other of your readers, kindly tell me 
huw to make best white shellac varnish (with alcohol. not 
methyl) for the purpose of preserving paper scales ?— 
DRAUOGUTSMAN. 


[62278.J- Dynamo. — Would Mr. Bottone kindly give 
dimensions for dynamo of Mather Platt type. with 
lamiuated Paciuotti armature, Auitable for aro lamp of 
2,000c.p.? Also say which would be the best plan of 
wiudiug—compound, series, or shunt 7?—BROMIDS. 


[62279.|—Door Springs.— Will any of “ ours” kindly 
teli me what is the best kind of spring to put on an iron 
gate, size 7ft by 6ft, to make it shut? Would the follow- 
ing do? A square bar of steel same length as gate, one 
end fixed to bottom of gate post near the hinge, the other 
end fixed to top of gate, and centre of bar fixed about 

į o- ntre of gate, the bar to be free to twist at this point. If 
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so, what size of bar would be best, and is there any special 
make, and where to be had ?—JUMBO. . 


(62280.]—Warming a Chapel with Hot Air.— 
The chapel seats about 600 people. and contains about 
4,700c.ft. Will some reader of the E. M.“ kindly say 
what should be the respective dimensions of the hot air 
chamber, furnace and flues, and inlet and outlet openings 
for the air 7—H. P. 


(62281.]—Valve Gearing.— Will someone inform me 
whether it is necessary for the reversing quadrant link of 
a locomotive to have its radius struck from centre of 
crank shaft, as is generally the rule, and does it make any 
difference whether the link is longer or shorter (as the 
case may be) to the working of the slide valve? — 
INQUIRER. 


(62282.)—Small Arc Lamp.—ToO MR. BOTTONE.— 
I am making a small arc lamp, the same as described in 
the E. M.” about three years ago in the article “ Experi- 
ments with the Hand Dynamo.” Will you please state 
the size of carbons in millimètres for the above? How 
many of these lamps will a 40c.p.dynamo supply in series 
or parallel, aud also describe the mechanism for separating 
the carbons by means of the current in the above lamps, 
so that they will be self-regulating, without requiring to 
be adjusted by hand ?—Scup. 


[62288.)—_Water Power.—C is a cistern, 18in. diam. 
by 3ft. deep; p isa piston, which fits airtight. Now, ifa 


weight, l0cwt., was placed in W, what weight would it 
force up on A and B respectively, but only one of them 
working at a time—the other cut off with a tap? Also, 
would it force the same weight up on Bif it was con- 
nected by an inch pipe 3ft.long ?—A HUMBLE INQUIRER, 


(62284.)—ModeI Engine. — Will “T. C., Bristol,” 
please tell me how to calculate the H.P. of small engines, 
locomotive and stationary ones, those of a decent size, and 
not mere playthings? Do the same rules apply to them 
as to the large engines ?/—INQUIRER. 


(62285.J]—Telescope.—I have by me an ordinary 
terrestrial telescope; object-glass, 1ġin., two lenses, un- 
cemented. By the way, would they not be better if 
cemented, and, if so, what is the advantage? The o.g. is 
about 17in. focus. Would this be of any use if converted 
into an astronomical glass? If the o.g. is a fair one, 
would it be as good as a common chromatic 3in. o.g., and 
what power eyepiece would it bear? I understand that 
the rule for determining the power of the eyeplece is by 
multiplying the focal length of the o.g. by the eyeplece— 
that is to say, supposing the o.g. is 30in. and the eyeplece 
is Ain., then the object is magnified 60 diameters. II this 
is the rule, is it the focus of the eye lens or the eye and 
fleld lenses combined? It has been a subject of regret for 
a long time to me that Mr. Lancaster's answers do not 
often appear in Ours now. For many years I used to 
look for his answers week by week with the keenest relish. 
He was always so ready to help amateurs, and his answers 
evidenced painstaking. In common telescopes I believe 
the eyepiece is composed simply of one lens. What is the 
advantage of having two lenses of different focal lengths, 
1 to 3 ?—DERBY. , 


[62286.)—Brass Boller Tubes.—Can any reader 
give me any information as to the effect on brass of the 
fumes of a wood fire? Does the ligneous acid rot the 
brass more than tbe sulphurous acid from a ooal fire would 
do? Is it usual where wood is burnt in steam boilers to 
fit brass tubes or iron ones 7?—GLATTON. 


62287.) Billiard Oue Tips. — I am much per- 
plexed with keeping the tips on cues at our billiard boards. 
One says glue, another giant cement, another wafers, and 
so on. Would some of your talented subscribers inform 
me of something which would keep them on ?—STEWARD. 


(62288.}—Flannel.—Oan any of our readers give me 
any information on flannel drying? The machine I have 
does not dry the selvage, and if I put on a stronger blast 
with a greater heat so as to dry the selvage it makes the 
flannel very crisp and brittle. I would like this to dry 
the flannel more gradually. The flannel is dried by hot 
air, which is blown through a heater heated by steam by 
a fan. The air is delivered between the flannel from a 
20in. pipe at the front end of the machine where the flannel 
returns. I thought of putting a perforated tube between 
the flannel and the sides of the machine, 22in. by 6in. by 
60ft., and perforated on the top and bottom of the square 
tube with very fine holes at the beginning, and go 


gradually larger all the way along to the top end, so as to 
get an even blast throughout the length of the flannel. 
The flannel is carried on two side frames by two endless 
chains, with needles projecting on their outer edge to 
receive the flannel, which is driven by a small engine at 
the top end of the machine. I should like to dispense with 
this engine. If any kind reader could inform me how to 
vary the speed of the machine, I should like to drive it 
off the main shafting, if possible, for the man to regulate 
the speed of the flannel at the bottom end.—G. O. 


162289.]J— Burnishing Bowls.—I have some bowls 
to turn up. Can any reader tell me how to burnish them 
by some ready method? When they came to the shop 
at first they were as smooth as glass, This is how I want 
to get them.—BowL. 


(62290.)—Grinding Tools for Haydon’s Outter 
Bar. In your issue for July 17th, 1885, appears a sketch 
and instructions for grinding tools for Haydon’s cutter 
bar; but I find I cannot obtain the correct angles from 
that scale. My stone is 29in. diam. I attempted to grind 
a cutter for iron by first grinding the plan angle 120 at 
tbe mark 100 steel. and then the face at 120 iron, but this 
only gives a cntting angle of about 450. I find to get 
cutting angle of 60° I must only raise the tool to 80° 
steel. I have made the drawing three times. and have 
tested the angle of the ontter bar, which is 55°, and can- 
not find any error. I cannot see any instructions about 
the necessary angles to obtain the plan angles, and should 
have been at a loss, only a friend sent me a copy of his, 
which appears to give the desired result. Will Mr. 
Atkinson Haydon, or O. J. L.,“ enlighten me? I adver- 
tise my address in Sale Column in case they are good 
enough to write direct.—STEPHEN BOYES. 


(62291.])—Legal.—The other day my man was coming 
through the turnpike gate with a cart fastened behind his 
horse and waggon, when the gateman stopped him and 
demanded payment for the two vehicles. He paid forone. 
Now what I want to know is whether it is right to pay 
for the other, as only one horse and cart was there, and 
that was paid for? Is it legal and right that I should pay 
double fee just because another cart was fastened behind ? 
—ONE GATED. 


162292.] — Ornamental Wood Turning and 
Staining, &c.—Will some experienced correspondent 
kindly intimate how I am to proceed about the follow- 
ing? Having turned a pair of vases (of odd wood lying 
by) of mahogany and beech to match a clock case, Ishould 
like them the same colour—viz., black, and prominent 
parts gold (gilt). Please mention how I ani to get the 
dull black characteristic of clock cases. Also the best 
woods for general purposes, and the use of the wood- 
turner's chisel on various woods, and how to fill up the 
‘pores of woods before or after staining.—AMATEUR. 


162293. — Vice Repairs.—How shall I repair a vice 
‘which bad a thread (square thread) brazed in the socket 
of stock, but pow the thread is of no use, being smashed 
ito pieces 7— AMATEUR. . 


. (62294.]—Folding Soreens.—I wish to make a pair 
of these about 6ft, or 6ft, high. Will somebody kindly 
give detaile—viz,, number of boards, hinges, what wood, 
und what to cover them in? I might mention they are 
to be covered with coloured scraps (piotures).— AMATEUR. 


(62295. ]—Walking-Stick.—I wish to polish a walk- 
ing stick. I cannot polish in the usual way, because it 
has sptnes all over it. At present it is white. I want to 
make a good job of it.—AUTOMATON. an 


-(62296.|—Hack Saw Frame-! wish to forge a hack 
saw frame. Would someone kindly tell me what is the 
best material to use and a hint as to the best manner of 
doing it? I see some frames with the handle at the top. 
ot not better to have it in a line with the saw blade? 

hat is the peculiarity of the star hack saw, and what 


, [62297.]—Tempering Steel Tubes, — Will any 
fellow-reader tell me the best way to ‘temper steel tubes, 
zin. dia. outside, I have a quantity which require to be 
bent to certain shapes, and then tempered so that they 
will spring back to their original position. I want to dip 
them when hot into some liquid which will harden and 


temper sufficiently at the same time.—AERATED. 


[62298.)—Oondenser, § and 1 Mioro-farad.— 
Please give description and instructions how to make a 
condenser with tinfoil and parafiined paper of 4 and 1 
mioro-farad.—IOTA. 5 ag 


(62299.)—Battery for Surgeon's Lamp.—What 
is the best battery to light a fairy lamp taking 34 volts 
and 1 ampére, for throat examination, say 20 times of halt- 
minute each a day and not requiring to be touched 
oftener than about once in six months? Constancy and 
long We most important points; price a secondary matter, 
but would like it non-fuming, if possible. —DISdusrED 


M. B. 
(62300.} — Schuckert Ammeter. — Would some 
electrical correspondent kindly describe this ammeter and 


Its mode of working? Also, is it considered a good reliable 


instrument ?—I0TA. 


[62301.]—Correspondence. —What advantage has 
lime chromate over potash or soda bichromate in a battery? 
kir a recommends it in his boos strongly. Why is 

t ?—IOTA. 


(62302.]—Cogs for Patterns.—Can anyche tell me 
ae best wood to make cogs and cog-wheels of for patterns? 
—OMGA. 


(62308 ]}—-Stopping Wax.—I should be obliged for 
a recipe for stuppiug wax for patterns in wood.—H. 


[62864.)—Equation. —I have during the last six 
months vainly tried to solve the following system of 
equations: 

z+ vy =a 
y+ Vr = 5 
but without result. Perhaps some mathematical reader 


will attempt to find the proper solution, for which I shall 
be much obliged to him.—E. GOBERT. 


(62805.)—Pitch of Propellers.—Will some able 


reader kindly teli me the easiest way to find the pitch of. 


any old propeller ?—J ACOB JONES. 


(62306.)—-Solution for Coating Oil Tanks 
Could someone who has had experience in constructing 


tanks for the storage of oil, particularly petroleum, say 
what is the best solution to apply for making tight? 
Caulking is very little use, as the oil finds its way even 
through the rivet holes, and it is evident some composition 
is needed.-LEAKY TANEK. 


[62307.]—Promissory Note.—Will some of your 
legal correspondents kindly say if an ordinary promissory 
note, payable on demand or after notice, and bearing 
interest, requires to be rerewed every six years, provided 
the debt has been acknowledged during the six years by 
the payment of interest, even if irregularly or once only? 
I have been informed that it does in an) case. I can 
understand that the Statute of Limitations may apply if 
during that period no interest has been paid or any other 
acknowledgment of the debt given ; otherwise I am hard 
of belief as to the soundness of my informant’s opinion,— 


N.N. 

[62308.}—Chloride of Silver Cell.—I have lately 
made one of these cells, as described Vol. XLIII. It was 
made from a piece of glass tubing which contained the 
elements, and sealed with sealing-wax ; but I cannot keep 
it from leaking. Have tried several ways without success. 
I see one correspondent recommends the space between 
silver and zino to be filled with blotting paper saturated 
with the solution ; bat would not that lessen the current 
a great deal by there being a greater internal resistance ? 
Would it be better to turn a wooden cell? If so, how 
oe i it waterproof? What wood should I use, 

“C. 7— e 


(62309.]— Violin Query.—Will someone kindly tell 
me if cracks in belly of violin can be repaired, and how ? 
Also how to remove resin from belly without damaging 
varnish ?—F. J. B. 


162310.) — Refining Crude Copper by Electro- 
lysis.— Will any reader of the E. M. kindly give infor- 
mation as to the above operation on the large scale ?— 

VANHOE. - 


(62311.)—Electro-Plating—General Arrange- 
ment of Workshops and Construction of 
vats.— A short description of these would greatly 
oblige—IVANHOE, 


(62312.]}—Zoetrope.—I am anxious to construct a 
zoetrope or wheel of life for public exhibition, and venture 
to ask if some kind reader who is versed in the scientific 
principles of this toy will furnish me with instructions 
how to proceed? I should prefer it to be about 3tt. in 
diam., and made in four sections, so as to be portable. 
Any hints as to making simple appliance for rotating 
same will be thankfully received by—UNEMPLOYED. 


(62313.]—Wood Turning.—I want to turn several 
small boxes, about 3 by 1 outeide and 24 by Z intide, in 
soft close-grained wood. What shaped tool should I use 
for boring out inside clean (a sketch will help)? Which 
will be the best way to chuck the wood after turning ont 


inside so as to turn the outside, as while turning it down 


hie wong it not be likely to split if driven on a mandrel ? 


_ (62314J—Violin.—Will Fiddler“ or another musi- 
‘Clan inform me what note the second string of a tenor 
‘violin muat be tuned to, so that it can be played witb 
others ?—TENOR. ; 


623 15.]J— Cylinder. - To T. C., BRISTOL.”—I have 
the casting of an tron cylinder from Mr. Dorrington, of. 
Manchester, 2in. by 34in.; the steam-ports are cast 3jinr 
apart, and in the full-size drawing of the same cylindes 
the piston is fin. wide. Therefore, you will see that it it 
inypossible for the piston to do a 3}in. stroke withoul 
covering up one steam-port or the other entirely. Wil, 
this prevent the engine working, or will the weight o 
the pestle carry the piston back again past the steam- 
ort which will be covered up, and so let the steam drive 
t back ?-—-TRINITY HALL. 


, (62316.]—Storage Oell.—I have an electric boat 
which works very satisfactorily with three pint Bunsen 
cells; but as I find the fumes are destroying the internal 
fittings, [am desirous of replacing with three storage cells, 
which I would like to make in porcelain, ceils inside 4in. 
high and 3in. by 13in.. Please say if I could in these cells 
construct storage cells that would give the same or longer 
(uration than the present pint Bunsens, and say if it is 
of advantage to use red- lead. I have access to dynamo for 
the forming, and after that am perfectly willing to charge 
by battery if [have some information aboat the forming. 
Suppose I make three cells in these pots, what number 
of ampère hours should I get? If someone will kindly 
help I shall be glad to give results, if any of ours“ 
would be interested. As the dynamo I would “form” 
from is 110 volts, please say what resistance I should 
introduce, and what is suitable charging current in 
ampères P—-ELECTRIC BOAT. 


{62317.J—Rain Water.—Can any of the readers of 
the “B. M” kindly inform me of any plan for automatic- 
ally preventing the first few gallons of each rainfall 
entering the cistern, as, being surrounded by numerous 
chimneys, the first washing of the roofs is almost as black 
as ink, and what is really «required is to direct the first 
washing water into the sewer, and after the roofs are 
clean, to turn the water into the cistern.—AMOR BOS- 
Hs. ` 

[62318.]—Astronometroscope.—A curious mecha- 
nical lantern slide used to be exhibited at the old Poly- 
technio under the above name, and is now again being 
used, and exciting great surprise, in certain quarters. Can 
any of your readers refer me to any work that contains a 
description of the mechanism by which the singular 
effects of the slide are produced, or has it ever been 
described in I. M.“ ?—AMOR BOSQUETS. 


(62319. — Driving Washing Machines.—My 
washing is done at home with one of Harper TWwelvetreet 
machines. The work of turning the machine with clothes 
in is severe for a woman, and is trying principally on 
account of the quick revolution of handle required, whicb 
takes the breath. The washhouse is small, and the space 
is required at other times. Oan any reader kindly suggest 
the best form of power to employ to drive the machine? 
If steam, with fall particulars as to size and kind of 
engine, boiler, &c., and the best method of simply gene- 
rating the steam. The engine or other means of driving 
would have to be removed when the work was over.“ { 
am afraid a gas-engine is beyond my means. Ine 
required may be taken as equal to a man's work (actual). 
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ANSWERS TO CORRESPONDENTS. 


— . ——— 


% All communications should de addressed to the EDITOR 
of the ENGLISH MEOHANIO, 332, Strand, W.C. 


HINTS TO CORRESPONDENTS. 


1, Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
as woll as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or: correspondents, or where tools or other 
artloles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
and the names of correspondents are not given to in- 

9% Attention is especially drawn to hint No. 4. The 
apace covered to letters, queries, and replies is meant for 

e general good, and it is not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which ars. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion. and we trust onr readers will avail themselves of it, 


The following sre the initials, &., of letters to hand up | 


to Wednesday evening, April 27, and unacknowledged 
elsewhere 


R. HuGHEs.—P. OC. Moore. — British Gas Engine Co. 
Buck and Hickman.— One in a Fog.— T. T. and A. Gar- 
rett.— G. Johnston.—J. Seul.—R. E. M.— W. W.— A. B. 
—A. Novice.—A. Gimsou.—A. N. 8.—Prismatique.— 
H. Wake.—E. M. Nelson.—Fal.—Arcturus.—J. T. L. 
Eos.—J. K. P.—S. Bottone.—Oaloulus.—H. G. Madan.— 
n of the Royal Astronomical Society.—John W. 

wall. 


H. (Cannot possibly advise without knowing more about | 
it. You would act wisely by consulting some respect- 
able agent, as you may claim too mucn or too little.) 
—J. I. 8. (The methou has been frequently described, 
and we answered a week or so back. The plates must 
be freed from grease by washing with strong solution 
of soda, and if necessary, scouring with sand. Then 
immerse in dilute sulphuric acid until the acid bites 
well, and then transfer toa dish of pure mercury, and 
rubthe latter well over the plate with a wisp of tow 
until a bright silver-like film is obtained. Set tne plate 
aside to drain, and finally rab off any globules which 
may form. When the plate after use begins to show a 
grey granular surface, brush and reamalgamate.)— 
Mac, (The numbers are mostly out of print; bat you 
can obtain a little work for sixpence of Pewtress and 
Oo., Little Queen-street, W.O., as advertised last week. 
For discussions on the theory of the Winishurst machine, 
see the indices of the last five or six volumes:)— 
QUEENSLANDER. (How to make a medical coil in No. 
1121, p. 52. 2. Watt's Electro-metallurgy,“ Crosby 
Lockwood and Co., Stationers’ Hall-court, E. U., 3s., will 
give you all the information needed; but as to cost of 
outfit, that depends on what you want to do. Get 
catalogues from our ad vertisers.) N. D. P., Courier. 
(Pitch, or other compositions in which that forms the 


principal ingredient, 2. If you pulverised the mangan- 


ese very fine, you did exactly what you ought not to 
have done. Use it about the size of peas, sift the dust 
out, and treat the carbon the same way. The tine 
powder resists the penetration of the liquid.)—GRAVI- 
TATION. (Yes, it would ultimately rest at the centre. 
It is an old question to be found in several of the text- 
tooks, and in a few of the back volumes.) E. P. M. (By 
the micrometer, the astrometer, the wedge photometer, 
KO. See No. 953, p. 384, and the indices of back vols. 
2. Of mica, as a rule. See the description in Ganot’s 


“ Physics,” if yon cannot refer to back volumes Light 1 doubtedly be lifted up or broken up by the flood tide.. 


has no effect unless they are in a vacuum.)—F. 8. Sd. 
Answered to “Germ,” last week, P. 186. It entirely 
epends on the rules of the diferent universities, and 
we have not space to give them. See iadices.)—M. L. 
Probably you can obtuin them from Mr. H. K. Lewis, 
publisher, 136, Gower- street, W. C.) — COP TISTIOaL. 
(Given many times. Soak a pound of glue over night, 
pour off water, and melt. Add four pounds of glycerine 
and sufficient whiting to colour. Pour out into trays 
on a level. Skim the surface with the edge of a 
card to remove bubbles, and when set and firm it is 
ready for use. Write ona piece of cream-laid note with 
a thick solution of aniline violet in alcohol, and transfer 
to the gelatine pad; then take copies on clean paper.)— 
FILTER. (Your question about softening water has 
deen answered many times—see p. 108. April 1, for in- 
stance. Try boiling first, or adding quicktime ; but the 
success of any rewedy depegds ou the nature of the 
haraness.)}—G. E. (rue query was replied to on p. 351, 
last. volume. The ink is anilino with u little glycerine. 
3. It is prepared by rubbing the paper over with ol 
and lampbluck or grease and any black pigment, wiping 
smooth after hanging a day.) GOLD FISH. (The best 
cement was given last week in answer to J. WIIkins, 
p. 186; but see indices of back volumes, or No. 944, 
p. 182. A variety of cements in Vol. XXXIII. pp. 459, 
481, 699. You will have to procure bar zinc tor the up- 
rights, and will find a zino tray-bottom more easy to 
Work than slate.)— H. MARSH. (Because the sun is 
then on the Equatur. 2. The statewent about the wind 
is not true for all regions.) W. W. (solution of indis- 
rubber; but there 13 no method of joluing tires safely. 
The joint must be bound round with a piece of strong 
linen smeared with the solution und heid on with fine 
string closely wound.) - BOOT FINISHER. (lf you will 
explain what it is you wean we way be able to help 
you. Is it a black polish you require, and what is the 
nature of the stains 7)—HIBERNIa. (Silver dlings and 
mercury mixed to a paste; but amateurs should not go 
beyond the simple white guttaperoba.) - BTEATITE. 
(The only radical remedy is to tuke the lime, &0., out 
of the water before putting it into the boiler. See in- 
-dices of back volumes, and p. 108, April 1, Hurd Water) 
—WELSBMAN. (Composition. for covering blackboaras 
in No. 1113, p. 467. Nomo say that very finely-powdcred 


` coke, dusted on a tacky dull varnish makes the best sur- 
face. See No. 1002, p. $11.)—ROLEY. (For straighten- 
iog shafting, see No. 1109, p. $78.)—PERPLEX. (Because 
there is a greater pressure at one part than another.)— 
DIFFICULTY, (For temperiug springs, see pp. 222, 243, 
266, 418, last volume.)—FOYLIENSIS. (It is a special 
branch requiring the highest skill. We bad a series of 
articles in Vols, XIV. and XV., extracted from the 


|: ““Carriage-Painters’ Manual,“ by F. B. Gardner, pub- 


lished at New York by 8. R. Wells. You muy 
possibly obtain it from Messrs. Triibner, Ludgate-hill, 
E.C.)—L. W. D. (Ericsson and others thirty and more 
years ago devised hot-alr engines in which vapour was 
employed; but that is no reason why your device might 
not be more useful. You will find information in 
Knight's “ Dictionary of Mechanios,” Oussell and Co., 
article Air-engine, and also in the published Abstracts 
- qf the Patent Office.” 2. We are not aware of any re- 
striotions ag to chemist,”: buo you must be registere 
before opening a shop as chemist and druggist.” See 
No. 1087, p. 483.)—TELEPHONE. (The question ia one 
that should be put to: counsel or an expert; but you 
can refer to the reports cf thoactions. Both diaphragm 
and tension regulator ure claimed, You say your device 
does not contain anything thatcan be “construed into” 
a diaphragm. If so, yuu -have answered a question 
whioh has puzzled many ; for accordiug to the decisions, 
almost anything may be considered a diaphragm.) D. 
NICOT. 
obtained in the patent specification, and with details in 
No. 683. See also No. 678. 2. Directions for making 
intensity coils have been given over and over again in 
nearly every. back volume. If you have made your coil 
as you say with two thicknesses of cartridge-paper glued 
on between each layer of secondary, and covered with 
two coats of shellac varnish, you have gone dead in the 
teeth of all the instructions which have been given in 
our columns. However, as itis finished. try whether it 
satisfies you.)—J.,D. (As a rule, peat is the best soll, 
with a little virgin loam. See No. 972, p. 224, and pro- 
cure ong of the little handbooks on the subject, as you 
do not give sufficient details forany useful advice to be 
offered.)—SANITUS. (All about the fire-grenades iu Vol. 
XLIII. pp. 14, 36, 63, 86, 109, 127.) ORANGE, (Methods of 
silvering glass in the manuals of the reflector issued by op- 
' ticians, such as Horne, Thornthwaite, aud Wood, 416, 


Strand, W. C.; John Browning, 63, Strand. You will find: 


full directiors in back numbers.)—DYNAMO. (We do not 
know of any published tables of the kind. Mukers have 
their own tables; but they are not likely to publish 
them.)—W. Rosh, Westcott. (There are many articies 
on the subject ia back volumes; but if you cannot 
refer to them, procure Johnson's ‘‘ Complete Treatise 
on the Art of Retouching,” published by Marion and Oo., 
Soho-square, W.) — ON NH TRING TO GET ON. (Tue besu 
test for gold is a solution made by mixing 2o0z. of nitric 
acid, 4 drachms of water, and l agruple of muriatic 
acid together, keeping in a stoppered bottle. Touch 
the article to be testeu with a minute drop of the above 


liquid, and if no effect is witnessed the part touched is 


gold, of some quality above 9 carat—that is, it may be 


half gold and half alley. -Inferior qualities show a 


green tinge. The only real test is weighing, or, where 
that is not available, an assay. 


unaffected by heat; but if it contaius alloy it blackens 
wheu heated in a current of air., 4 test solution for 


silver is made by mixing 30z. of nitrio acid, loz. of. 


Water, and 40z..of bichromate of pora: Keep in a 
Stoppered bottle. On pure silver a drop leaves a clean 
blood-red mark, which is less deep and lively, accord- 
ing to the inferior quality of the alloy. A good deal of 
experience is needed berore these tests, which ure the 
best, can be relied upon.)—WM. GODDEN. (Probably 
if you did consult your books you would not fiud it 
necessary. to put:such quertes. As to the apparent size 
| of the sun, see p. 578, Vol. XLIII., and the indices of 

back volumes. lt is a matter that can be easily deter- 
| mined by experiment. Wirh reference to: tus elliptic 
| ‘orbits and Laplace’s nebular hypothesis, see buck 

volumes and the textbooks, As to the freezing of the 
river, Lf ít took place at low water, the ice would uu- 


The etymology of. guca words is lost in the mists of 
autiquity.)— 1818. (When anything further is pub- 
' lished about the matter you will dnd a note of it in 

our columns. Meanwhile, see a ‘répurt of a lecture 

by Dr. I. Burney Yeo on the new method of treating 
consumption, &c,, by gaseous rectal injections, published 
in the Lancet for April 16 last.)—A SUFFERER. (Oon- 

sult a respectable medical man, and take his advice, 2. 

Savory’s ** ehdium of Domestic Medicine,” 5s., or a 

condensed edition, 18. 6d., both published by J. and A. 

Churchill, New Burlington-street, W.)—TAM O’sHAN- 


TER. (1. Yes. 2. Yes, 3. You oan wear them as long- 


as you piease ; but you wall effect most benefit to your- 

gell by studying the laws of health and obeying them.) 

A. Z. (Soaked in melted parata wax or in any sweet 
oil. Certainly not injurious to henlth.)—In THE DARE. 
(See the indices of recent volumes. Better keep to the 
gas. An engine of that power is of little use for the 
purpose, and it must, above all things, run perfectly 
steadily.) 


A New Wasbable Truss.—An Important Inven- 
tion.—Harness Xylonito Truss is the most perfect appliance ever 
invented. It gives compe comfort and support without irrita- 
tion. It has a beautifully smooth, fleah-coluared surface, and 
is guaranteed to last a lifetime—Addroas: MEDICAL BATTERY 
COMPANY (Limited), 52, OXFORD STREET, LONDON, W. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
quested to observe that the last number of term for which 
neir subscription is paid will be torwarded to them in a PINK 
Wrapper, as an intimation that a fresh remittance is necessary, ii 
it is desired to continue the Subsoription. 


Holloway’s Ointment.—Sores, wounds, ulcera- 


tions, aud other discases affecting the skin, are capable of speedy 
amendment by this cooling and healing Vintment, which has vallos 
forth the lonuest praise 
from 


from persons who had suffered fur years 
d legs, abacesses, nud chronic ulcers, attor every hope of vure 
had long passed away 


(A ful! description of the phonograph can be |. 


In plated articles the- 
test shows pnre gold, so it is necessary to file. Silver 18 


CHESS. 


ALL Communications for this department must be 
addressed to J. PIKROE, Langley House, Dorking. 


PROBLEM MXLI.—By REV. E. L. HOPKINS. 
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White, 


[4 +3 
White to play and mate in three moves, 


SOLUTION TO 1,089. 
White. Black. 
1. Kt- B 2. 

2. Q, E, or Kt mates. 
(Three variations.) 


NOTICES TO CORRESPONDENTS. 

CORRECT solutions to 1,089 by A. Dean, A. Bolus, 
T. H. Billington, Cotswold, Harold N. Lancaster, F. 
Krasser, W. Hewson-Kilbee, A Beginner, Major (too many 
duals), J. Mackenzie, Black Pawn (very good key move, 
but spoilt by the duals), H. Hosey-Davis, E. C. M. 
(Ipswich), A. Flawn, G. A. A. Walker, Snowdrop, Country 
Boy, and V. 8. Pochin; to 1,038 by A. Flawn, G. A. A. 
Walker (5), H. Hosey-Davis (5), Snowdrop (5), Cotswold, 
T. H. Billington, A. Bolus (5). . 

A BEGINNER.—Three ot your solutions of 1,038 are the 
same, as they all start with the same firat move, K B-K 6. 

BLASE.—Your problems are much too easy. Of the two. 
the second is the better, but the construction is very 
unnatural. Try again. 


23 o. (ch) „ Qtakes P (ch) 
A. K If in 1,089, 1. oe EC » and 
how does White mate next move ? 


1. K or P moves, 


BLACK PAWN.—Your three-mover * ’ Py) mm | 


not do, as half of White’s first move is already made, and 
this is not stated, or, rather, it is denied, tor white is 
required to mate in three moves, whereas it should be two 
and a half. Moreover, even were it admissible, it is merely 
p trick, and not strategy. ; 
A. BoLUs.—Thanks for the problems. The direct. 
problems are hardly up to your usual standard. The 
three-er is neat, but very easy. The weak point of che 
two-er is the position of the R. | 
Ax last Mr. Mackenzle's long-looked-for work on Chess 
has appeared.. To say that it has come up to expectation . 
pto tag a good deal, but it is short of the reality. The 
rst half of the work (that is, the first 200 pages) is taken 
up with very valuable remarks on “themes,” “ economy,” 
„key moves,” the “ art af solving,” &c., &c., all relating to. 
the main subject of the volaume—the poetry of Chess. It 
will be seen that this covers the same ground as that taken 
by “The Chess Problem Text Book”; but it is most 
juteresting to see these large subjects, treated inder, 
pendently. Then follows a collection of Afr. Mackenzie's 
problems, a large number of which have gained prizes in 
open tourneys. We hope to quote one or two shortly. 
Oue invaluable feature of the book is the copious notes 
uppended to each problem, drawing attention toits strength 
or weakness, and other points of interest. The last few 
pages are concerned with the prose of Ohess—that is, the 
game. We hardly think these were needed, as there are 
plenty of handbooks which gointo the subject exhaust- 
ively, and, of course, here it is merely glanced at. The 
book is handsomely got up, and the diagrams large and 
clear, with the solutions and notes on the back of each. 
Ic will undoubtedly take its place with Loyd's Ohess 
Strategy,” Miles’s Chess Gems,” and others, as a 
standurd work. When we contrast chess literature as it 
is now with its condition thirty or forty years ago, the 
student has indeed cause to be thankful that ho has suoh 
a plethora of admirable books available. 


CHARGES FOR ADVERTISING. 


Thi Words ve ee oe ee oo „„ 2 6 
Evers additional eight words .. ee oe ee 0 6 


Front Page Advertisementa Five Shillings for the first 40 words, 
afterwards 8d. per line. Paragraph advertisements One siting 
r Une. No front page or paragraph advertisement inserted for 
esa than Five Shillings. Reduced terms for series of more than 8 
insertions may be ascertained on application to the Publisher. 
ADVERTISEMENTS in EXCHANGE aaah loca à 


Twenty-four words oe ve ee ee ee „ O 8 

For ev succeedi Eight Words.. ee oe ee 

ADVERTISEMENTS in the IA ENNY LB y 
Sixteen words oe se oe ee oe ee „ 0 6 
For every succeeding Right word. 0 6 


2% It must be borns in mind that no Displayed 3 


id; action made on repeated: ons 
baa in Eras where: the amount sent exceeds One Shil the 
Publisher would 8 gaara as a 7.00. 9 be = an = 
stam Stam owever ern rt a stamps), may de, 
dent There lt 151 inconvenient to obtain P. O. O. 8. 


tox. 
Advertisements must reach the office by 1 on Wednesday to 
insure insertion in the following Friday's humber. 
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ENGLISH MECHANIC AND WORLD OF SCIENCE. 


APRIL 29, 1887, 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


Sa. Gd. for Six Months and 11s. for Twelve Months, Post Free to 
any part of the United Kingdom. For the United States, 138., or 
3 dol. 250. gold; to France or Belgium, 1%s., or 16f. 500. ; to Indisa 
(vie Brindisi), 16e. 24.3 to New Zealan 

* 


d, the Cape, the West 
ndies, Canada, Nova 


Natal, or of the Australian 
Colonies, 138. i od 


The remittance shonld be made by Post-offlos Order. Baok 
numbers cannot be sent out of the United Elngdom by the 
ordinary newsps per post, but must be remitted for at the cate of 
Ad. each to cover extra postage. 

Mosse. JAMES W. QUEEN and CO., of 924, Cheatnut-street 5 
delphia, are authorised to receive subscriptions for the 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
250. gola or Thirteen Shillings per annum, post free. The copies 
will be forwarded direct by mail from the e office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vole. IV., VII, XXVL, XXVIIL, XXX., XXXII, XXXIII. 
XXXIV., XXXV., XXXVL, XXXVIL, XXXVIIL, XXXIX., 
XL., XLI.. XLIL, XLIIL, and XLIV., bound in oloth, 7s. each 
Post free, 7s. 9d. 

All the other hoand volumes are out of print. Subscribers would 
do well te order volumes as soon as possible after the conclusion of 
each half-yearly volume in February and August, as only a limited 
number are bound up, and these soon run out of print. Most of our 
Dack+numbers can be had singly, price 3d. each, through any book- 
seller or newsagent, or 34d. each post free from the office (except 
index numbers, whioh are 3d. eaoh or post free, 34d.). 

Indexes for Vols. L, VL, VIL, VIIL, and IX., 2d. each. Post free 
Aid. each. Indexes to Vol. XL., and to subsequent vols., 3d. each, or 
post free, 33d. Cases for binding, ls. 6d. each. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is Sd. for the first 
24 words, and 3a. for every succeeding 8 er 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Scientific I PLATZ I, 
1 Depot, Chenies-street, near British Museum. Establiahed 


Wanted good Model Steamer, without engines or 
boilers. Will give a new Musical Box, cost £12 128. this year.—50, 
Bed ford-street, Liverpool. 


34in. centre back-geared Bench Lathe, bed planed 
for saddle. in exchange for 52 or 54 bivycle, value £7 to £8.—H, 
BEALE, 35, Market Hill, Cambridge. 


Tricycle, Rudge’s Oonvertible Sociable, splendid 
condition, part plated, balls everywhere except pedals, lamps, bells, 
cost £36. Exchange for modern Drawing-room Furniture, worth 
„„ Greenwood and Co., 110, 

nd on. 


Excellent Double-barrel Breech-loading Gun, 10 bore, 
with top lever actiou, cost £15. Wanted, a good back-genred Sore w- 
cutting Lache or offers — PETHARD, High-street, Campden, 
Gloucestershire. 


Wimshuret's 8, 16in. disc. Compound Influence 
MACHINE, new, in dust-proof glass case, highly finished. Exchange 
for Humber Cripper Trioyele or other good make, or offers.—Purti- 
culars stamp.—17, Newland-street, Kettering. 


Wanted, good 44in. or 5in. Screw-cutting Lathe, in ex- 
change for new vertical engine, 7in. diameter, l4in, stroke —CAIrPs, 
Engineer, Hop Exchauge, London, S.E. 


Micrography.—Rare and beautiful specimens by 
the late Dr. furrants, President of the Royal Microscopical Society, 
London. Exchange.—H., 49, Handfleld-road, Waterloo, Liverpool. 


A zin. Screw-cutting Lathe, 4ft. 6in. gap bed, cost £25, 
only been in use one month; will exchange for 3in. treadle lathe 
and cash.—THOS. CATHERALL, Dunstable-road, Luton, Beds. 


50in. Bicycle, Bown's balls all parts, hollow forks, 
part plated and enamelled. Exchange offers. Approval. Seen by 
appointment. Stamp.— W. SMITH, Bilston-road, Wolverhampton. 


Wanted, good half-plate Bellows Camera and 
LENS. Exchange jart cash and good Gold Jewellery.—LOWE, 
11, Willa-street, Hunters-lanue, Birmingham. 


Slide Rest, little used, 5 in. centre. 5ft. gap bed, back 
geared Luthe, complete, with Stin. Bicycle and Blue Serge Outfit, 
new last senson, in exchange for 43 or Sin. Screw-outting Lathe, 
complete, Britannia Company's make preferred—makers of mine. 
AR any time to W. L., 22, Moody-street, Bancroft-road, Milo- 
end, E. 


Wunted, 52in, Bicycle in exchange for Photographic 
APPARATOS to the value of £5.—Particulars, apply, TAYLOs#, Gas 
Works, Thirsk. 


52in. Bicycle, little used, cost sixteen guineas, balls, 
lamp, accessories complete, Exchange Booka, Plotures, Curlosities, 
or Sundries, to value of £8 —1KiN, Knothill, Carlisle. 


“ Quain’s Anatomy.“ Knowledge.“ Nos. 10 to 
82 (No. 71 missing), clean, unbound. Exchange Engineering Books 
or offers. H., 894, Mlalvern-terrace, Fairfield, near Manchester, 


Locomotive.—#in. scale Midland Express, value £40, 
change for really goud Collection of Foreign and Colonial Stamps, 
or selL~H. WAKE, Whitehaven. 


15-stop Orchestrai American Organ, sub-bass, two 
ootave couplers, solo Propa: Wund small Gas Engine or anything 
useful.— NORMAN, 74, Chestnut-a venue, Forest Gate. 


Handsome solid mahogany Swing Cot and Singer 
Medium Sewing Machine, for Safety Bicyole or, offers.—W EBB, 39, 
St. George’s-square, Kegent’s Park. 


Improved Lester Fret Machine, with lathe and 
olroular saw, cost 50s.; also Books of Patterns, cost 128. 6d. What 
offers 7— E. W. A., 10, Brooke- road, Grays. 


Exchange a quantity of Perambulator Fittings, 
apider wheels, springs, handles, joints, bolts, rubbers, Go. — Low u, 
86, Kirkwhite-street, Nottingham. 


Orguinette, with 113 feet of music, by Metzler, 
value 3is. Exchange for 4-Plate Camera, good Lens and Staud, or 
other Apparatus. What offers 7—EMSLIS, Voldwells, Keithhall, 
Inverurie, Aberdeenshire. 


Wanted, Printing Press, Type, or Printing Materia) in 
exchange for 48in. Bicyole, quite new.— A. CARTWHIGHT, 25, New- 
road, Willenhall, Staffordshire. 


Books of all kinds supplied to order, new and second- 
hand exchangod,—-W. PARK Hg, Post UMive, 160, Great Hamilton- 
street, Glasgow, 


Wanted, 4ġin. gap bed Lathe. Exchange offers.—A. 
B., 20, Queen’s-road, Dalston. 

Dynamo, laminated armature, 43 by 54, splendidl 
made machine, | ood as new. Exchange. tle there, 
Hind pool-ruad, Barrow-ia-Farncaa, 


Mode] No. 1 Printing Press (Squintani), double 
rollers, Fount of Type, Vomposition Stick, almost ne w, perfect order, 
cost £4,—SULPFIULY, George-street, Hampatead-road. 


Fenehurch-street, 


Handsome silver-plated Cornet. three crooks, musto 
lyre, &o.,\in case, complete, value £2 10s. What offers 7—SHEFFIELD, 
6, Station-terrace, New Southgate. 


Foot Lathe, 4in, in good condition. Exchange 
Photo. Instrument, or cash 303. A:bargain.—AUSTIN, 15, Bower- 
road, White Post lane, Hackney Wick, E. 


4in. centre Lathe, overhead apparatus, traversing 
mandrel, eccentric cutter and slide-rest, with numerous ohucks and 
toole, for metal and wood turning. Exchange 58ih. Humber Bicycle 
or sell. HY. BLAK B, Cometery-road, Stroud. . 


150 p. Dynamo, tbree 5 cp. lamps, 9in. Frictional 
Machine, 50 o.-p. Dynamo: not finished ; Field Magnets and Arma- 
ture, wound; set of Motor Castings.—JON ES, below. 


7ib. of Type. 31b. cotton-covered wire. Wanted. 
Slide-rest Lathe or small Engine and Boller.—G. G., 9, Canterbury- 
terrace, Dalston. 


Wanted at once, Steam Pressure Gauge, 14 or 


fin. dial. Offers.—E. BAK EEB, High-street, Newhaven, Sussex. 


“En glish Mechanic,” from 1875 to date, “ Lathe 
Work,“ “ Wooo-turner’a Haudy book,” din. back-centre' Lathe Crank, 
Glazier’s Diamond. Wanted, Lathe Bed, Standards, &O.—- R. 
WALKER, Junior, Balance-streot West, Uttoxeter. 


Wanted, Tricycle or Safety Bicycle in exchange for an 
American Organ. 5 stops, knee swell, nearly new.—H. D., 8, Clifton- 
street, Wandswosth-road, S.W. 


Organ Pipes.—Principal, 25s. Twelfth, 228. 
Fifteenth, 30s. Tierce, 17s. Exchange.—FEBGUSON, 22, Portland- 
place, Rotherhithe. 

Fourteen jett Steam Launch. Exchange for gooi 
Screw-cutting Lathe.—L. A. WEIR, 36, Cyprus-street, New Laken- 
ham, Norwich. 

Wanted, a Tricycle. Exchange a 2 HP. Launch 
BOILER, or Lathe, or Drill.— J. RESIDE, Brighouse. 


Large Photographs of Locomotives. Highest class 
work, best artist. kxchanyge.—J. B., 85, Portland-street, Ashton- 
under-Lyne. 

Wanted, Anatomical and Pathological Microscope 
Slides in exchange for MOUNTED DIATOMACE.Z.—H., 165, Stagley- 
coad, Birmingham. 


Steam Gauge, 2hin. Lathe Wheel, single speed, 3ft. 
crank, boiler 2ft. high, brass pump, suit one-horse. Vice, 3fin. ; 
sft. bench.—W. SMITH, 

Youth’s new Tricycle, lot Bicycle Rims, 20in. Peram- 
bulator Wheels, Shafting, Izin, and 2in., various pnlleys. Exchange 
coe Approval. Stamp.—W. SMITH, Bilston-road, Wolverhamp- 


n. 

Electrical GooOds.— Lamps, Magic Lantern, Slides, 
Ko., to bo disposed of; also handsome Bronze Tea Urn, with 
heaters, complete.— BUT ON, Ring wood. 

Ain. stroke Slotting Machine, Manchester make, 
compound table. self - acting all motiuns, top driving for power ; 
Learly new; cost £12, Exchange olfera—9, Wellingtosn-place, 
Bowdon, Manchester. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of Gd, gor the first 16 words, and 6d. for every 
succeeding 8 words. 


Patent Heat Oonductors. for cooking, save one- 
third time and firing, and one pound of meat in every ten pounds 
cooked, retaining all nourishment. 

Of all 


Roaste:s and Bakers, 2s. 6d. ; Boilers. 23. 
lronmongers. Pamphlet free. — TALLACK, 28, Hatton-garden, 
London. 

Wimshurst Influence Machine.—Sole manu- 
facturers of new and improved pattern. Izin. from 303.—KING 
MENDHAM, and Co., Bristol. 


Deposition of Smoke—OComplete Apparatus to 
perform this never failing experiment with static electricity, 5a. 6d 
and lUs. 6d.— As above. 


Standard Ohm, in box wood cylinder, guaranteed 
8 ten thousandth of ohm, 15s. d., with copper poles, 21a. 
As above. 

Galvanometer Cards for tangent and ordinary 
combined, vertical, astatic, reilecting, and unmounted compass 
carda—As above. 

Variabie Resistance Incandescent Lamp 
STAND, invalunbie for battery power, vide ENGLISH MEOHANIO 
Oct. 16, 1855, price 38. 6d.—As above. 


Morse Sounder, for learners, practical instrument, 
with battery and instructions, with exercises, 31s.—K1ING, MEND- 
HAM, and CO., Bristol, 


Write for King, Mendham, and Co. s largo new 
and reduced Price List, post free, 4 stamps. 


Wood Planing.—Hand-power 120, steam-power 
ae per minute. On view. Circulars free.—Q. HAZELAND, Par. 
rnwal 


Fretwork.—Catalogue of every requisite, with 600 
Uustrations, free for 6 stamps.—HARG EB BROS. , Settle, Yorks. 


Carbon Plates, best quality, cut and moulded, plain 
and cupped ; quality cannot bo surpassed.—G EO, G. BLACKWELL. 


Pebble OCarbon.—Graphite for Leolanche ocells, 
splendid conductor ; price very low.— GEO. G. BLAOK WELL, 


Manganese Oxide specially prepared for Leclanché, 
batteries; high strength and parity, greater E. M. F., constant 
action; been in use 15 years with immense satisfaction ; 7, 14, and 
¥slb. packets. Prices on applioation.—Q HO. G. BLAOK WELL, 26 
Chapel-street, Liverpool. 


New Illustrated Price List of Screws, Bolts, and 
NUTS for Model Work, drawn to actual size, sent on receipt of 
stamp.—MOX8BIS COHEN, 133, Kirkgate, Leeds. 

Wheel-Cutting to 12 inches diameter in brass only. 
—OLEGG ,18, Belinda-street, Hunslet, Leeds. 


Planing to lain. by 12in. by 8in. Boring, Turning, 
Sorew-outting, Slide-rests, &0.—-CLEGG , as above. 


Odd Spiral Springs to order. Oast Steel Wire in 
coil and lengths.—J, PARISH, Park, Sheffield. 

Mica or Talo.— RICHARD BAKER and Oo., 9, Mincing- 
lane, London. : 

Electric Depot, 10, Deansgate, Manchester.— 
Handiest shop in the trade. Largest stock. Greatest variety. Lowest 


prices. 


Silvered Glass Specula.—LINsooTtT, Ramsgate. 
Gives truly parabulio figure. Moderate prices. Stands, Eye- 


pieces, and Flats. 
Lathes, Files, Saws, Steel. List, two stamps. 


cheap and good ; warranted.—KOBLNSON, Catherine-street, Shef- 
field, 

Woollen Oloths for men and boys’ suits, direct 
from the manufacturer, thus saving intermediate profits. 


Woollen Cloths.—Patterns of new season's goods 
fancy coatings, trousurings, hair lines, &o., post free on appication. 


oollen Oloths.—Any length cut. Write for 
pene CHARLES ALLOW, Woollen Manufactarer, Piece Hall, 


Lathe Castings. &c.—See T. Taylor's advertise- 
ment in ENGLISH MECHANIvu every other week. Established 1847 


Soda Water Machine, Gaswork Bottling Ap- 
aratus, ba ; partioulars, engraving free. — WILOOCKS, 45 
von- street, Bath. 


“Beginners Guide to Photography,“ one 
shilling. Wholesale of the publishers, LEJEUNE and PERERY, 
Hatten-garden, London. 


einige pen e ele One ee ay 
and Booksellers. 


Walker's Sulphur Sal-ammoniac Battery. Half gals. 
38. Quarts, 29. 2d. each. Liberal discount to the trade—S. F, 
WALKER and OLLIVER, 196, Sevorn-road, 


Gut Band (Lathes), best, per yard, }, 6d. ; 3-16, 8d. ; 
„Is.; 5-16, Is. 4d. ; ĝ, Ia. IId. Hooks and Eyes (Steel) to 3, 6d. 
16, 7d. ; §, 8d. ; 7-16, la. ; à, 1s. 6d. Postage extra.—L UN T's. 

Saws, Disston's American, agent for same. Planes, 


ld London, malleable iron and gunmetal, every description— 
T's. 


Vices, bench, parallel steel jaws, to open 33, 9s. 0d. ; 
ditto 4, 148. 6d. ; ditto 41, 30s.—LUNT's. 


Taps (Engineers’), Whitworth, plug and taper, 3-16, 
4 5 le coon 6d. ; f, 8d. ; 7-16, 10d. ; 3, 18.; fl. Is. 3d.; §, la 6d.— 
Tools every description. Sixth edition. 84 pages 


e reduced price catalogue free— A. S. LUNT, 297, Hackney- 
road, i 


Dancer's Specialities. Illustrations, one stamp 
Opera, Fieid Glasses, Barometers, Thermometers, Damp Detectom.— . 
11, Greenhill-street, Manchester. 


The Piles.—Dancer’s Tubes afford relief. Directions 
in case, free 9 stamps. —11, GreenLill-street, Manchester. 


Delineation of Character from photograph, 1s. 
1 carte and stamped addressed envelope.— G. PICKLES, Dalry, 
yrahire. 
Mesmerism.—“ This bock is a very good one: any- 
one can learn the art from it,” 2s. 6d.—W. THOMAS, 22, Clarendon- 
road, Anfield, Liverpool. 


Piles cured first application.—Palmer’s Indian Oint- 
mente Fifty years’ oelebrity.—Chapel-terrace, West Anckland, 
urham. 


Electro-Plating and Gilding sucoessfally 
Taught. Every reyuisite supplied.—Addreas, HENRIO, 334, Great 
Colmore-street, Birmingham. e 


Nickel - Plating.— Batteries, Nickel Salts, and 
Anvdes. Every requisite.—Addreas, HAN RIO, 334, Great Colmore- 
street, Birmingham. 


Celico Mops, Soratch Brushes, Potash Brushes 
Polishing Sand, Lime, and Rouge, Compositions for Finishing.— 
Address, HENRIO, 


Wood Planing.—Hand-power 120, steam-power 
. pe minuto., On view. Cirou free.—G. HAZELAND, Par, 
ruwall. 


Mioro-Fungi: When and Where to Find 
IT.“ By Thomas Brittain. Boards, ls., illustrated.— AHL HBT- 
WOOD, Oldham- street, Manchester. 


Mica or Talo cut for all purposes by O. JOHNSON, 
87, New Oxford-street, W.C. Mica chimneys, covers, lamina, £c 


Perambulator and Invalid Carriage. — 
Mano ROMUT; J. Jol NsON, 87, New Oxforà-street, W.C. Write for 
price list, 


Correll’s Zinco-Carboleum (Oil), saves Timber 
n decay, dry-rot, insocts, fungi; agents wanted.—CORBELL, 
eading. 


Silvered Glass Specula.— Mr. With offers his 
choicest reserves at nominal prices.— Apply, G. WIT n, Hereford. 


The Mutual Patent Agenoy obtains Patents, 
sells Inventions, &c. Send tor prospectus of entirely new aystem. 


New Mutual &ystem” of Patent Agsncy.—%, 
High Holborn. Provisional Protection, £3 5a. 


The Lantern Microscope, new optical arrangement 
8 pamphlet, 2;d.—- ABEL HEYWOOD, Oldham -street, 
nechester. 


To Manufacturers under New Inventions. 
—Pamphiet on Section 105 of Patents Act, 1883. By Mr. J. G. 
ponta 26, Norfolk-street, Loudon, W.C. Post free on spplios- 

on. 


Technical Sohools.—BRITANNIA Co. secured prize 
medal fur lathes and tools. 


Technical Olasses in various towns.—Those who 
are competent to conduct classes, please give addross to BRITANNIA 
Co., Colchester. 


Britannia Co., 100, Houndsditch (2 minutes’ walk 
fom Broad-street or Liverpool-street). Correspondence to Col- 
chester. l 

7.000 square feet Floor Space avallable for the 
Exhibition of Tools, &0.—BaLraNNia Cu. 100, Houndsditch. 


Notice.—Inventors and Manufacturers of Tools and 
Machinery can seoure space for exhibiting in above. 


Balck's Patent Lathe Planer is on view at 
BRITASNIA CoMPANY’'’s New Warehouses, 100, Houndaditch, 
ondon. 


Hot-Air Engines, Hand Planing Machine for iron, 
Hazeland's Patent Flaner for Wood.—BRLTANNIA Co. 


Chromio Acid for Batteries and Microscopy. Sample 
Alb., post free, is —S. BOTTONE, Stanley-road, Carshalton. 


“The Dynamo.” How made and how used. S. 
BOTTONS’S nuw book. Price, post froe, 2a. od. 


The Gramme Dynamo: How Made. 1s. Pamph 
let. New cell Box Battery, with lamp complete, CI. 


Dynamos for experiments. Dynamos for lighting. 
Dynamos for dentistas, Dynamos for platers. ; 


Dynamos of the highest efficiency, 
Plating Dynamos, from £5. Numerous t'stimonials. 

Am-meters, 6s. Voltmeters, 53. Galvanometers, 53. 
Tangents, 104 Standard Ohms, 2s. 6d. Bridges, 5s. Lists, 1j.—S 
BOTTONE, Stanley -rvad, Carshaiton. 

Castings.—Half horse-power Horizontal Launch or 
Vertical Engino Castings, complete and perfect, forgings and brass. 
work inoladed, 12a. 6d. ; one horse-power, 25s.—TOMLIN,. 


Casting's.—New Force and Feed Pump Castings, 28. 
Now Governor Castings, %. Every set complete. TOMLIN. 


Castings —Drilling Machine Castings, 3s. 6d.; or 
with self-ac motion, hand or steam power, 7s. 6d.—TOMLIN, 


Castings.—Price List and New Designs, 1 stamp. 
Grad varicty.—TOMLIN, Engincer, Highfield-terrace, Barnsley, 
orkshire. 


French Polishin „EAlating, Aang a . 
. 135 Trade Recipes, wi instructions detada, 
ney TOMLIN 7 33, Migugelä-tarraoe, E i 
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AN INTERNATIONAL SCREW 
THREAD. 


W BEN the late Sir Joseph Whitworth, 
many years before he had a title, 
conceived the idea of establishing a standard 
screw-thread, he probably thought that ulti- 


mately it might become international and 


universal in the widest sense. -It has become 
the standard in British workshops, but un- 
fortunately not amongst all English-speaking 
engineers. Somewhere about 30 years ago 
the Whitworth threads were accepted in the 
principal machine shops of this country ; but 
it is less than 20 since the Sellers thread was 
adopted by the United States Government, 
though it is now as much the standard in 
America as the Whitworth thread is here. 
The Sellers thread is known by the name of 
its author, as well as the “United States 
thread,” the ‘Franklin Institute thread,” 
and the M.C.B. (Master Car Builders) 
thread.” It differs from the Whitworth 
mainly in having sharp edges instead of 
rounded, and it is not too much to say that 
mechanics free from narrow views of busi- 
ness as well as “national vanity” regret 
this difference in the standard screw- 
threads of the two great machine-making 
nations. Some years ago one of the district 
societies of German engineers sent out a 
number of circulars to the chief engineering 
establishments in Europe, asking owners to 

ive their views as to the practicability of 
introducing a metrical system in place of 
Whitworth’s, whose screw-threads as well as 
gauges, being the only accurate tools then 
available, had been readily adopted—ai all 
events for important work. The result of 


- the inquiry—such result as it was, for the 


majority of those who received circulars did 
not think it worth while to reply—showed 
conclusively that the Whitworth system was 
extensively used, and that it was regarded as 
a standard even on the Continent. To those 
accustomed to use the metric system the 
English inch and its divisions are obnoxious, 
and for some years attempts have been made 
by one or more of the German Societies of 
Engineers to establish a standard based on 
the metrical system. These attumpts took a 
definite shape about two years ago, when 
the directorate of the Society of German 
Engineers, Berlin, thought it desirable 
to appoint a special commission to inquire 
into the allegations of one of the dis- 
trict societies—viz., that great disorder 
prevailed on account of the Whitworth 
system not being universally adopted 
in Germany ; that being measured in inches 
it is inconvenient for metrical measurements, 
and that the cross section of the thread is 
difficult of manufacture. A contemporary 
traversed these statements and pointed out 
their absurdity; but went further than the 
facts warranted by stating that the square- 
tipped thread, as advocated for the metrical 
system, had practically failed in the United 
States, where it had been thoroughly tried 
by Mr. Sellers. The present state of affairs 
in America conclusively shows the system to 
have been a failure, and all the leading 
machine-tool makers there are supplying 
nothing but the V-thread, very similar to 
Whitworth’s.” This statement seems to 
have been the cause of a communication 
being addressed to the Franklin Institute by 
the Society of German Engineers, asking 
what conclusions had been reached by the 
Institute in connection with a uniform 
system of screw-threads, and in effect whether 
the statement above quoted was true. The 
correspondence which has taken place on 
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the subject occupies several pages in the 
Journal of the Franklin Institute for 
April, and serves to show how hope- 
ess it is to expect that engineers of 
rival nationalities will agree to adopt a 
really “universal” system of screw-threads 
which would be: such a boon to their re- 
spective customers. In Goodeve and Shelley's 
work on the Whitworth machines, the 
famous screw-thread is succinctly described 
as follows :— The angle made by the oppo- 
site sides of the thread is 55° in every case; 
but the extreme depth which this angle 
would give is reduced by rounding off the 
top and bottom, each to the extent of one- 
sixth. Thus the depth given to the thread 
is only two-thirds of that which it would 
have if the sides intersected, being 64 of 
the pitch instead of 96. A constant pro- 
portion is thus established between the depth 
and pitch of the thread. The precaution of 
rounding off is adopted to prevent the injury 
which the thread of the screw and that of 
the taps and dies might sustain from acci- 
dent.“ The Sellers thread has an angle of 
60°, squared off to the extent of one-eighth 
of the pitch top and bottom. The following 
is the rule given by Mr. Sellers himself :— 
“ Divide the pitch, or what is the same thing 
the sides of the thread, into eight equal parts ; 
take off one part from the top, and fill in 
one part in the bottom of the thread ; then 
the flat top and bottom will equal one-eighth 
of the pitch, the wearing surface will be 
three-quarters of the pitch, and the diameter 
of screw at bottom of the thread will be 
expressed by the formula d = D- 1:299/N, 
in which D = diameter of the screw, d dia- 
meter of root, and N the number of threads 
per inch.” It will occur to most mechanics 
that there is something to be said for both 
the rounded edge and the square edge, and it 
is quite certain that Whitworth did not adopt 
the round edge, or the angle of 55°, without 
due thought. Except that it is so easy to 
draw with accuracy there is no special merit 
in an angle of 60° for a screw thread; but 
the statement complained of was that it had 
been “found practically impossible to pro- 
duce a good thread” of the Sellers shape, 
because the sharp corners on the taps and 
dies rapidly break away. To set the matter 
at rest, with the object of satisfying the 
Society of German Engineers of Berlin, the 
secretary of the Franklin Institute forwarded 
a circular letter to the superintendents of 
the principal railroads and to some of the 
most important manufacturing firms in- 
quiring whether any difficulty had been ex- 
perienced in maintaining the form of the 
standard thread; whether the straight sur- 
faces were more difficult to maintain than 
the curved ones of the Whitworth thread, 
and which form can most easily be con- 
structed and tested for accurate conformity 
with a standard. | 

Such replies as were received by the 
secretary of the Institute show conclusively 
that the Sellers thread is preferred to the 
Whitworth in many parts of the United 
States, even. by those who have had experi- 
ence of the Whitworth in this country. 
Amongst these replies is a letter from the 
Pratt and Whitney Company, of Hartford, 
Connecticut, whose productions are known, 
we suppose, wherever the mechanical arts are 
practised. The company having adopted a 
standard thread according to the best of 
their judgment would naturally argue that 
they had adopted the best ; but that is not 
the point of the question—which is in reality 
whether or not the Sellers thread is becom- 
ing a standard in the United States. On 
that point the answer of the Pratt and Whit- 
ney Company is explicit. They state dis- 


tinctly that fully 90 per cent. of the orders 


they receive from railroad companies and 
manufacturers generally are for the United 
States Standard thread, and that the others 
are for the same shape of thread, but for a 
greater number of threads to the inch. There 


and 
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is no doubt about such a statement as that; 
but there may be some room for argument 
when it is asserted that the form of the 
Sellers thread is such as to make it the 
most practical for duplication to gauge, and 
that by making the outside diameter slightly 
larger the life of the tap is greatly 
lengthened. The latter practice is not to be 
commended, however suitable it may be to 
the wants of American machine shops, for 
the whole essence of the matter lies in 
the absolute accuracy—that is, as absolute 
as possible—of the gauges and the standard 
taps and dies. It is satisfactory to learn 
that the ordinary V-threads and over-size 
threads are not used to the extent they were 
some years ago, and that bolts and nuts are 
practically interchangeable throughout the 
United States. We may be allowed to 
accept with caution the statement: that a 
U.S. standard tap will cut ten times as many 
nuts as a simple V-thread tap without 
appreciable change of size, whilst doubting 
whether that result is more easily accom- 
plished than with a Whitworth thread. The 
manager of the Pratt and Whitney Company 
says that although the corners of the Sellers 
thread may wear slightly, that is unimport- 
ant if the taps are properly used, and especially 
so if they are made a trifle larger in outside 
diameter. A tool that is made a “trifle 
larger ” than it should be is not an accurate 
tool, and does not come up to the high 
standard Sir Joseph Whitworth set. It may 
answer effectually all the purposes of such a 
tool in practice, but the very fact that such 
an argument should be used shows that our 
‘American cousins are aware that the Whit- 
worth thread is the best as a standard, and 
that the device they have adopted is only 
second-rate after all. The answers received 
from the superintendents or master mechanics 
of the railroads are much in the same strain. 
One says they have found no difficulty 
whatever from wearing, as long as the taps 
and dies were not used “beyond a proper 
length of time,” which “wearing” would 
probably be as great in ‘the Whitworth 
thread, while it is easier to make a 
straight than a rounding side to a 
thread, and the former is therefore more 
likely to be perfect. The writer of that has 
adopted the commendable practice of pro- 
curing new taps and dies when the old ones 
could no longer be regarded as capable of 
doing good work, but he is decidedly of 
opinion that with a flat-top thread the wear 
of the sides will not reduce the diameter of 
the thread from out to out, but will simply 
make it a little thinner at the point. A few 
of those who have been consulted on the 
matter treat it in rather a cavalier manner, 
by saying that the U.S. or Sellers thread is 
easier to make, and the tools to muke it 
are less expensive ; but others acknowledge 
that the Whitworth thread is stronger and 
less liable to fracture the bolt. Amongst 
the master mechanics who have replied 
some have obtained evidence from men who 
have worked in this country, the general 
result being that the Sellers thread renders 
it easier to make a good fit, and that it is. 
much more difficult to maintain the curved. 
surface of the Whitworth thread than the 
straight U.S. standard. It is easy, too, to 
grind a thread-cutting tool to the straight. 
lines of the Sellers standard. The general. 
opinion is perhaps summed up in the follow- 
ing :—“ The angle of the Sellers thread is. 
more easily maintained than the other, 
because a templet can be accurately made 
without the use of special tools, as. 
it is easy to construct the angle geometrio- 
ally [by drawing an equilateral triangle: 
in a circle]. It is also simpler and cheaper 
to cut the Sellers thread in a lathe. It is a 
difficult matter to make the nut fit closely on 
the curved portion of the Whitworth thread 
ractically the bearing surface wi 

probably be limited to the straight parts, 
making it considerably less than in the Sellers 
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system—consequently more liable to be dis- 
torted.” The secretary of the Franklin 
Institute, in sending the replies he received 
to the Society of German Engineers, con- 
cludes that the Sellers, or Franklin Institute, 
standard for pitches and form of thread is 
accepted and used throughout the United 
States, to the exclusion of any other—that is, 
while there are still some shops which have not 
adopted any standard, there are none which 
have adopted any other standard than the 
Sellers. It may be gathered from a reply 
written in February last that the Society of 
German Engineers, if itshouldadoptastandard 
thread on the metrical system of measure- 
ment, will use the Sellers form of thread in 

ference to that of Whitworth, and if a 
metrical standard is once introduced, it will 
by force of circumstances ultimately be used 
in all machine factories which come under the 
sway of the mètre. 


THE PREPARATION OF PHOSPHORIC 


ACID. 

A N important discovery in connection with 
the preparation of phosphoric acid seems 
to have been made by Messrs. Giles and Shearer, 
who have obtained a patent for their improve- 
ments in the manufacture of the acid. Up to 
‘the present time all the phosphoric acid of 
commerce has been produced either by the 


. oxidation of phosphorus, or by treating various | 


phosphates with sulphuric acid or other bodies 
for the purpose of setting free the phosphoric 
acid, or by heating phosphate of ammonium. 
In the former process (that is to say, the 
oxidation of phosphorus) there is the trouble 
and expense of preparing the phosphorus, in 
addition to the considerable labour and outlay 
which are entailed in thoroughly oxidising it 
and freeing the resulting acid from arsenic and 
other impurities which greatly enhance the 


cost of the phosphoric acid; in the other pro- 


cess the acid, which is prepared from bone ashes, 
various forms of phosphates of lime or other 
phosphates, by means of sulphuric acid, or other 
re-agents, always contains certain impurities, 
such as magnesia, soda, ammonia, iron, alumina, 
and the like, which differ in amount and kind 
according to the source of the phosphate em- 
ployed and the mode of treatment adopted. 
These impurities render the acid so made unfit 
for use where a pure acid is required, as in 
pharmacy. The patentees, however, have dis- 
covered that at an elevated temperature—.c., 
from a dull red heat to bright redness—phos- 
phoric acid distils freely in presence of a 
current of steam or of hydrochloric acid, and 
that this affords a most effectual means where- 
by impure phosphoric acid or highly acid phos- 
phates may be freed from all impurities, such 
as lime, magnesia, iron, or other bases, or their 
‘compounds, and also from all foreign volatile 
-and fixed acids. In carrying out the invention 
they take any suitable phosphatic material, such 
as phosphate of lime in any form, phosphate of 
lead or phosphate of alumina, or iron, or the 
phosphoric slag which is produced in iron or 
steel making, and having treated any of these 
materials so as to separate the greater part of 
the bases and obtain an impure phosphoric or 
a highly acid phosphate as is understood by 
chemists, they concentrate the acid or the acid 
phosphate by evaporation to a syrupy or pasty 
condition, and then, placing it in a retort, 
cylinder, oven, or other suitable vessel, they 
pass over it a current of steam (superheated or 
not), or a current of hydrochloric acid, pre- 
ferring, however, to use steam, while at the 
same time the material in the operating vessel 
is maintained at an elevated temperature by 
means of a fire, usually employing a fair, red 
heat. A partial or perfect vacuum may be 
created in the condensers to facilitate the 
distillation. The patentees claim as a part of 
their invention that it is not absolutely 
necessary that the phosphoric acid should be 
previously separated as above described from 
the bases with which it is combined. In 
working this modification of the invention, 
they place in a retort, ov@a, cylinder, or other 
vessel the phosphoric material mixed with 
silica, sand, silicious matter, sulphuric acid, or 
‘with any other material that will set the 
phosphoric acid free, under the joint influence 
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of a high temperature and the presence of steam 
or hydrochloric acid, and having raised the 
temperature to the required degree they distil 
off the phosphoric acid in a current of steam or 
hydrochloric acid, assisting the operation, if 
necessary, by forming a partial or perfect 
vacuum in the condensing arrangement. The 
vessels employed may be constructed either of 
platinum, fireclay, or of iron, or may consist of 
firebrick ovens or towers, and the steam required 
may be generated in the same vessel as is used 
for the distillation—ie., the syrupy or pasty 
material may be dropped, injected, or sprayed 
into a highly-heated oven or chamber packed 
with suitable acid and heat-resisting materials, 
either alone or mixed with water or steam. 
Vessels both of platinum and fireclay on the 
large scale have been employed, but the 
patentees do not claim any particular form of 
apparatus. In the circumstances described they 
have found that phosphoric acid of perfect purity 
distils over, having a specific gravity varying 
from 1:060 to 1'080; but they prefer to work 
so that an acid of about 1°500 specific gravity is 
obtained. Should any volatile impurities, such 
as hydrochloric acid, hydrofluoric acid, or 
sulphuric acid, be present, these bodies distil 
over before the phosphoric acid, and are caught 
in a separate condenser, the magnesia, lime, 
iron, alumina, and all other fixed impurities or 
residues remaining in the distilling vessels. 


GAS-LIGHTING BY ELECTRICITY. 


E illustrate below a new gas-lighting 
burner which Messrs. King, Mendham, 

and Co., of the Western Electrical Works, 
Bristol, have recently introduced. By the aid 


; 
1 


Ñ . 


of these burners, the gas may be automatically 
lighted throughout a house, no matter of what 
size, it being only necessary to lay down a 
system of wires such as are used in electric 
bell circuits to the gas fittings, and the same 
battery that works the bells may at the same 
time be used for the ignition of the gas. The 
burners are so fitted that by pulling a cord 
attached to a lever contact is made between 
the lever and an insulated band round the tip 
of the burner, a spark being produced by the 
interposition of à coil, which ‘ignites the gas. 
These burners are made by Messrs. King, Mend- 
ham, and Co. in various forms; but want of 


space forbids our illustrating more than one 


form, which will give our readers a very 
good idea of the principle upon which 
these burners act. The form illustrated 
is one which can be fixed to any ordi- 
nary gas fitting, the connections to coil 
and battery being respectively made from 
the terminal screw shown on the insulated 
band and the gas pipe. In another form the 
lever is moved in the act of turning the tap, 
which, of course, necessitates the tap being 
within reach of hand. Where such is not the 
case, the firm make a form in whivh the lever 
is moved and the gas turned on by one move- 
ment of the pendant chain, a second movement 
turning off the gas. This form is specially 
suitable for chandeliers and for billiard-table 
use. In consequence of the great amount of 
damage done to a billiard-table cloth by care- 
less dropping of grease from tapers, we have 
no doubt this system of lighting will be largely 
availed of. Another form made by this firm is 
that in which the gas is turned on and lighted 
by means of a rotating ratchet wheel, which is 


l operated by a distant push; a second push 
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button being used to extinguish the gas, For 
halls, staircases, corridors, &c., this form is 
eminently suited, as it enables one to lightup 
the way in front of him, extinguishing the gas 
after he has passed. As it is practically im- 
possible to turn on the gas without lighting it, 
there need be no fear of escaping gas. For use 
in schools, asylums, hospitals, &c., the circuits 
may be so arranged that an electric bell placed 
ina particular room would strike when any 
one burner was lighted. This form may be 
advantageously used for lighting a number of 
jets in close proximity to each other, but which 
are too far away to be within reach of hand, 
The advantages of this system of automatic 
gas-lighting are such that they will at once 
commend themselves to all who are fearful of 
the risks from careless handling of matches 
tapers, &c. ‘ 


NEW USES FOR COAL-TAR, 


OW that the value of coal-tar has con- 
siderably declined, managers of gas- 
works are willing to adopt or to assist in 
promoting any scheme for its utilisation which 
appears feasible or has a promise of success, 
The average production of tar in the manu- 
facture of gas may be taken as 11 gallons per 
ton of coal carbonised, the figures ranging 
from 9 gallons for Newcastle coal to 183 gal- 
lons for cannel, and, when used as fuel, about 
6 gallons are reckoned equal to a sack (three 
bushels) of coke, or 20 gallons to carbonise one 
ton of coal. The greatest objection to the use 
of tar as fuel in the rétort-house is the intense 
heat at the point of combustion, which rapidly 
destroys the arch under the middle retort. But 
improved furnaces have been invented, and a 
great deal of tar is now consumed at the gas- 
works for fuel. For some time vague rumours 
have been flying about in connection with coal- 
tar as a means of obtaining motive power, 
and at last a definite statement was made 
that a power of thirty horses had been 
obtained by the combustion of two gallons of 
coal-tar per hour. How that is effected we are 
not told, except that all the heat developed by 
the combustion of the fuel is intercepted and 
made to do work. That story comes from 
Lancashire ; another, not quite so definite, 
comes from the county of Durham, which is 
shortly to produce a startling economio im- 
provement in the matter of fuel combustion 
and the heating of steam boilers.” The inven- 
tion has been protected, it appears; and that 
being the case, there would seem to be no 
necessity for keeping secret the name of the 
fuel, especially as we are told that the oubio 
bulk of fuel that will henceforth be required 
for marine steam-engines will be reduced by 
70 per cent.” Of smoke there will be none, 
and the cost of fuel for a given horse-power 
will be reduced by “ more than one-half.” We 
must await with what patience we may for the 
details of the above inventions; but meantime 
we can call attention to the proposals of Mr, 
Wm. Burns, of Leith, who studied the question 
some years ago, and has recently taken it up 
again. The composition of coal-tar varies; 
but according to an analysis given by Roscoe, 
which will serve as an example, it contains 
naphtha 3 per cent., light oils and carbolicacid 
1°5, heavy oils, naphthaline, anthracene 35, 
pitch 50, water and loss 10°5 per cent. It will 
be obvious to students of chemistry that coal- 
tar is, therefore, rich in illuminating matters, 
and, in fact, it is so well known that many 
attempts have been made to convert the tar 
into gas, or to get more gas per ton of coals at 
the expense of the tar. There are, however, 
considerable difficulties attending attempts to 
distil tar, the most important of which is that 
the pipes of the apparatus are so speedily 
choked, According to Mr. Burns, it is now 
more than fifty years since he first tried to oon- 
vert coal-tar into gas in an economical manner, 
and after many failures he says he has sue 
ceeded, by passing superheated steam through 
the tar in the still at the same time that the 
latter is subjected to a high temperature 
externally, The vapours of the steam and tar 
are collected and mixed in a hot reservoir, and 
are then transmitted through a red-hot tube 
packed with charcoal, which completely de 
composes the vapours into a permanent gas. 
One gallon of tar and two gallons of water oan 
by this method be made to yield-700aublo foot 
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of gas of 16-candle power; but by using a 


larger quantity of steam, a gas of low illami- 


nating power can be obtained which has great 
value as a heating agent. By distilling average 
coal so as to obtain the largest amount of tar, 


Mr. Burns says he can produce 16-candle gas at 


a cost of twopence per thousand feet, the value 
of the coke, ammonia, and pyroligneous acid 
paying about 75 per cent. of the total expense 
of production, while the plant for making 
336,000 cubic feet of gas would cost only about 
8750. So far as we can gather from the 
printed account of the process, Mr. Burns has 
not taken outa patent; but it may be useful 
to extract the following statements, with the 
announcement that the inventor of the process 
has devised apparatus by means of which he 
can make gas from coal-tar in an economically 
commercial manner. 

The novelty of the above mode of manufac- 
turing gas from tar or other liquid hydrocarbons 
is as follows :— | 

1, The tar or oil is first distilled by a combi- 
nation of dry external heat and internal 
superheated steam in a retort of novel con- 
struction, which admits of being continuously 
fed and discharged without intermission, 
whereby the steam and hydrocarbon vapours 
are thoroughly mixed, and the equal density of 
the composition of the hydrocarbon vapours is 
maintained throughout the whole time of the 
distillation. 

2. The hydrocarbon vapours and steam are 
decomposed in a separate retort, where the 
vapours are distributed by a perforated pipe 
through and over a large surface of red-hot 
charcoal and iron, which converts the whole of 
the vapours into permanent illuminating or 
heating gas as may be desired. 

3. Gas can be manufactured by this method 
of any illuminating power required up to 60- 
candles, at less cost than gas can be manu- 
factured by any other method hitherto adopted. 
Coals of an inferior quality may be distilled at 
low temperature under high pressure in suit- 
able retorts to produce tar and ammonia, and 
the tar can then be converted into double the 
quantity of gas that could be made by making 
gas direct from the coal. One ton of average 
coal by this method would produce 21,000ft. of 
16-candle gas, and one ton of good cannel coal 
would make 30,000 cubic feet of gas perfectly 
free from sulphur or ammonia compounds. 

4, When it is not required to make gas from 
the tar, the vapours from the distilling retort 
can be turned into a condenser and converted 
into naphtha and oil. When resin or fat is re- 
quired to be distilled, these substances are put 
into close steam-tight vessels above the retort 
and melted by steam, and then the melted resin 
or fat is run into the distilling retort in the 
manner described for tar or oil. 

Wood, peat, and turf can be profitably used 
for making gas by the foregoing method—one 
ton of peat giving 18,000ft. of gas. Sewage 
sludge can also be utilised, Mr. Burns having 
distilled oil from dried sludge at the rate of 
55 gallons per ton, giving 66,000 cubic feet 16- 
candle gas when treated by the method above 
mentioned, We believe that a patent was ob- 
tained some years ago for making gas from 
Sewage or the sludge, but for some reason or 
other nothing seems to have come of it; 
possibly Mr. Burns’s may be a better method, 
and as he reckons that average sewage will 
Yield 380 gallons of oil per million gallons of 
Sewage, there ought to be a profit, instead of a 


loss, in dealing with that troublesome refuse. 


ese statements, taken with the rumours 
above mentioned, show that inventors are 
labouring at schemes which may turn out suc- 
cessful; but there have been so many dis- 
appointments in years gone by, that it would 
un wise to be too sanguine, 


ON A NEW PHOTO-MICROGRAPHIC 
CAMERA.“ 


OME, preferring to employ the late Dr. 

N Voodward’s method of making the room 

light-tight and using no camera at all, will say that 
such a contrivance is quite unnecessary. If work 
ìs to be carried on in the daytime, Dr. Woodward's 
method will be found expensive; but for night 
work little more is'required than a light-tight box 
ee Á 


* Read before the Quekett Microscopical Olub on 
April 23, 1887, by Mr. E. M. NELSON. i 


in which to place your illuminating apparatus. 
Having tried both methods, I find that the camera 
is the better and simpler of the two. The micro- 
scope is set up, the lens, light, and condenser ad- 
justed as if for ordinary work, the only difference 
being that the instrument is placed in a horizontal 
position ; the camera is then applied, which opera- 
tion will be found as easy as changing an eyepiece. 
Another thing in favoar of a camera is that it is 
portable. In taking a daylight picture, if one 
side of the house does not suit, the appara- 
tus can be readily moved to the other side. 
In winter time also, to work in a room without 
a fire is, to say the least of it, uncomfortable; 
and delicate work with cold hands becomes im- 
possible. Before describing the apparatus I 
wish to make a few remarks as to the capabilities 
of photo-mierography in delineating a magnified 
image. In pre-apochromatic days l made a series 
of experiments in photographing critioal images 
with high powers. I chose diatoms as being the 
most suitable objects to experiment upon. 


They possess a primary structure ; a secondary 
structure which, of course, requires a much higher 
order of resolution ; in addition to which a fracture 
through the secondary structure necessarily re- 
quires a resolution of a still higher order. This 
last is a test, for it tests not only the quality of the 
optical appliances, but also the mechanical parts 
of the instrument as well as the skill of the 
manipulator. It is obviously the best plan to 
select a very difficult object with the highest power 
asa test. Too often photo-micrographs of histo- 
logical, pathological, and other objects taken with 
lenses having oapabilities far beyond those objects, 
are exhibited as tests, the truth being that they are 
not tests at all. As an example, the pattern at the 
base of the cells in the Triceratia has been quoted 
as a test for good immersion lenses, whereas I have 
frequently exhibited it with a § of 35°. The mere 
visibility of the markings would not be a test for 
a cheap series 4; but a fracture through these 
delicate perforations would be a test for the finest 
lenses in existence. 

In my experiments I succeeded in delineating 
the second order of resolution, but was unsuccess- 
ful in reproducing the last. Nor was 1 peculiar in 
this, for on carefully examining all exhibited 
photo-miorographs, I found they told the same tale 
—viz., that the images were not sufficiently critical 
to be capable of delineating a fracture through 
secondary structure. Hoping as I do that Prof. 
Abbé's apochromatic principle has, so to speak, 
taken us out of the wood, I have resumed photo- 
micrographic studies, and have, in conjunction 
with Mr, C. L. Curties, designed this camera espe- 
cially for use with Prof. Abbé's new 3-power 
projection eyepiece, One further digression 

efore I come to the legitimate scope of 
this paper—that is, I must again condemn 
the too-prevalent idea that a resolution of the 
transverse striæ of A. pellucida with oblique 
light is a test of a high order: it tests neither the 
optical nor the mechanical parts of the instrument. 
The most that can be said for it is, that it is a 
rough measure of the aperture of the objective 
employed—a fact which might be determined with 
accuracy by an apertometer. In projecting this 
object on the screen no particular difficulty will be 
experienced with the focussing adjustment; but 
how different is it when you project a critical pic- 
ture illuminated by a large-ungled central cone, 
for it then becomes a matter of considerable diffi- 
culty to foous the object with one of the slowest 
fine adjustments of the best construction. Besides 
all this, there are no more striæ on the A. pellu- 
cida than there are on the N. rhomboides ; I fail 
to see what possible good can arise from con- 
tinually misrepresenting diatom structure. The 
last phase this mania for stris has taken is 
the resolution of longitudinal stris on the 
A. pellucida. In all the photo-micrographs 
I have seen, they appear coarser than the 
transverse. In a very fine specimen before me, 
where the valve is 8in. long, the longitudinal strise 
are about 14 times as coarse as the transverse. If 
this is so, then, according to the Abbé diffraction 
theory, the diffraction spectrum of the longitu- 
dinal strie will not be so much bent from the 
dioptric beam as that of the transverse. 
et us examine the object with a lens of 1'4 N.A. 
First take the transverse strive and illuminate them 
by a pencil of the greatest possible obliquity. 
Remove the eyepiece and examine the spectrum: 
it will be found that the “red” is well in the grip 
of the objective. We are assuming, of course, that’ 
a specimen of average fineness is under examina- 
tion. Now, without altering the illumination in 
the least, rotate the valve through 90°, so that the 
oblique pencil falls across the longitudinal striæ. 
On removing the eyepiece, no spectrum will be 
visible. This proves that there are no longitu- 
dinal striæ even as coarse as the transverse. Much 
more, therefore, are there none coarser, for if there 
were, their spectrum would be. farther in, not 
farther out. 

This camera consists first of a base-board, which 

is of sufficient length to take the camera when 


fully extended, the microscope, and the lamp. The 

axis of the camera is fixed at the same height above 

the board as the optio axis of the microscope em- 

ployed, when placed in a horizontal position, this 

particular one being adjusted to the “Nelson 

model” microscope. The camera itself consists of 

two cardboard tubes, which will be found strong 
and light, the one sliding into the other like the 

tube of a telescope; the joint between the two 

tubes is made light-tight by a velvet flap, which 

is fastened down by an indiarubber band. The 

jointebetween the microscope and camera has the 

usual light-excluding tubes. This camera is so 

arranged that when it is closed it will give with 

the three-power projection eyepiece a magnifica- 

tion equal to about five times the initial magni- 

fying power of the objective used, which is equiva- 

lent to the. power obtained with an A eyepiece ; 

but when fully extended it gives ten times the 

initial magnifying power of the lens, or the equivp- 

lent of a C eyepiece. The outer cardboard tube is 

fastened to an upright piece of wood, which can be 

clamped to the base-board by thumb- screws at 

any points of its extension, The focussing soreen, 

which is of plain glass with some lines ruled on it, 

slides in grooves at the back of this upright piece 

of wood. This is removed when the double back 

with the sensitive plate is put in position, The 

double back is the well-known patent metal one 
which is cheap and thoroughly eficient. This back 
is not a fourth of the cost of the wooden ones, and 

is free from the objectionable sticking of the slide. 
due to the warping of the wood. It will be found 

convenient to have half a dozen of these backs, 
and then a whole box of plates can be disposed of 
at once. Light-tight boxes are therefore not needed. 
It is a good plan to keep each double back in a 
black calico bag of double thickness with a flap 

secured by an elastic band. A rod runs down the 

right-hand side of the camera, a string passes round 

this, and over a pulley on the other side of the 

board, taking a round turn over the head of the. 
fine-adjustment screw. This string is kept taut 

by a piece of elastic. The feet of the microscope 

fit into chocks fastened on the base-board. 

The method of working the instrument is as. 
follows: —1. Close the tubes of the camera and 
slide it back as far as it will go. 2. Adjust the 
microscope in the usual manner, using an ordinary 
eyepiece, 3. Replace the ordinary eyepiece by the 
projection eyepiece, taking care to remove the eye- 
piece cap when using wide-angled lenses, 4. Ex- 
tend the eyepiece focussing arrangement as far as 
it will go. 5. Slide up the camera, placing its end 
carefully into the light-excluding cap, so as not to 
disturb the microscope. 6. Focus the object on 
the screen. Let me, in conclusion, especially re- 
commend the Aplanatic lens No. 127 in Zeiss’ 
catalogue, power 6, as a focussing glass. I hava 
previously drawn your attention to the very high 


excellence and utility of lenses on this formula 


for ordinary purposes. The whole of this apparat its 
—viz., camera, microscope, and lamp—is produced 
w a cost less than is usually paid for a camera 
alone, 

Itis nota makeshift which is only capable of 
doing fairly good work, but it is proved by practical 
experience to be equal to the highest class of work.. 
The Campbell fine adjustment will be found 
peculiarly serviceable for photo-micrographic work 
as it isslow and free from “spring,” which is the 
bane of every geared-down fine adjustment. The 
camera is fitted for quarter-plates. 


RTDERS AUTOMATIC MICROTOME. 


HIS new instrument has been devised by Prof. 
John A. Ryder, of the Biological Depart- 
ment of the University of Pennsylvania, in order 
to facilitate the preparation of sections for large 
olasses, and also for the rapid preparation of series 
of sections in ribbons in embryo!ogical work, in 
which the element of time becomes a serious con- 
sideration. The device is small and compact and 
is also automatic—that is, the same movement 
which outs the section also brings the block into 
position for cutting the next successive section 
and so on continuously, of any desired uniform 
thickness; the cutting takes place as fast as it is 
possible to move a vibrating lever up and down 
through a distance of 3in. with the right hand. 
Nearly all other automatio miorotomes are costly, 
unwieldy, large, and heavy, or else very compli- 
cated and liable to get out of order. The only ex- 
ception in part to this rule is the rocking mioro- 
tome, made in Cambridge, England; but it cuts in 
an arc, so that the sections are segments of a 
hollow cylinder, and not parts of a perfect plane ; 
besides, the rocking or vibrating arm admits of 
only a very limited movement, so that the instru- 
ment is suitable only for cutting sections of objects 
of very limited dimensions; nor is the position of 
the block adjustable. Moreover, in none of the 
automatic microtomes now in use is it possible to 
place the knife at right angles or any other desired 
,angle to the direction in which the block to be cut 
is moved—a great desideratum in botanical or other 
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work in which an inclined knife is necessary. In 
order to supply an instrument serviceable especi- 
ally to teachers, as well as to all classes of students, 
botanists, pathologists, histologists, and zoologists 
the designer has attempted to bring together all 
the desirable features of previously invented 
_ anstruments, in as simple, convenient, and compact 
a form as possible, without sacrificing rapidity and 
~ @fficienoy of action. 
The working parts are an oscillating lever, which 
is provided with a clamp at one end into which 
, paraffin holders are adjusted, and at the other with 
:- a simple handle. This lever. rests upon trunnions 
. on either side, and these in turn rest in triangular 
. notches at the top of the two pillars between 
which the lever oscillates. At the cutting end of 
-. the lever a spring pulls the lever down and effects 
the sectioning and also the adjustment for the next 
section. The lever is pushed over and adjusted for 
the successive sections by a hollow screw, through 
which passes the trunnion on the side away from 
the knife. This screw is fixed to a toothed wheel, 
3in. in diameter, which revolves olose by the side 
of the oscillating lever. The toothed wheel and 
screw is actuated bya pawl fixed to the side of the 
lever near the handle. The number of teeth which 
‘this pawl can pass in a single vibration downward 
is controlled by a fixed stop screwed into the under 
side of the oscillating lever near the handle ; the 
end of this stop striking on the top of the bed-plate 
thus brings the lever to rest at a constant point in 
its downward excursion. An adjustable sector by 
-the side of the toothed wheel throws the pawl out 
of gear after agiven radius of the wheel has been 
turned through an aro embracing the desired 
number of teeth. This adjustment is also effected 
before the block, containing the object to be out, 
reaches the edge of the knife. The adjustment 
for the next section is therefore effected while the 
surface of the block is not in contact with the 
under side of the knife, so that no flattening or 
scraping effect is produced on the surface of the 
block in its upward passage past the knife. 

The movement of the vibrating lever being 
arrested at each down stroke at one point and the 
pawl which catches into the notches in the toothed 
wheel being released at any desired point by the 

` action of the adjustable sector, it is possible to 
adjust the apparatus with great accuracy for out- 
ting sections of any desired thickness. If a given 
‘radius of the wheel is moved through the are 
embraced by a single tooth, sections are out having 
- a thickness of only oda Of an inch, or :0025mm.— 
a thickness which is only practically possible with 
paraffin imbedding and a very keen razor. If more 
teeth are taken by the pawl, any thickness of 
section is possible up to about z}, of an inch, or 
~ 0625mm. (The screw which adjusts the block 
z for cutting has exactly fifty threads to the inch, 
. and there are two hundred teeth on the periphery 
of a woe wheel. The value of a single tooth 
. is, therefore, 2, X alg = fobdo in. 
"A freezin, e opbich has lately been 
. appended to the apparatus shows that frozen 
sections can be made with as great rapidity and 
~ success as those cut from objects imbedded in the 
_ paraffin block, and very nearly, if not quite, as 
‘thin. The freezing attachment is as simple and, 
efficient as the self-adjusting and cutting devices 
‘of the instrument. Other auxiliary apparatus 
makes it possible to cut celloidin sections. This is 
effected by means of alcohol conducted by a tube 
from a reservoir to the knife, over which the fluid 
will run and drain into a tray below in such a way 
as not to come in contact with any other parts of 
the machine. This tray fits into a recess in the 
sid > of the bed-plate of the instrument just below 
the knife, and into this tray the celloidin sections 
may be allowed to drop as fast as cut. 8 
The paraffin-holders are square and fin. in 
diameter, so that a block of that size may very 
readily be sectioned. For the botanist, one of 
these holders is provided with a movable side and 
screw for clamping objects, so that rather 15 
stems may be firmly held between blocks of cor 
while the more delicate vegetable tissues, or such 
as must be embedded in fresh carrot, soaked 


held for sectioning by the same 


in 
gum and hardened in alcohol, may also be firmly 
evice, provided 
the pieces of carrot are first trimmed into the right 
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shape. The same style of holder is equally applic- 
able for holding the corks—if properly trimmed— 
upon which tissues are embedded in celloidin or 
in gam. This style of holder also enables one to 
embed very long objects entire in paraffin—such as 
earthworms—and to cut them as asingle piece, pro- 
vided the surrounding paraffin is carefully trimmed 
30 as to have two opposite sides parallel. An object 
6in. long and Zin. in diameter embedded in this 
way may be cut into an absolutely continuous 
series of sections without losing any essential 
95 This is accomplished by slipping the 

lock through the quadrangular clamp for the 
distance of din. every time $in. of the object has 
been cut off in the form of sections. One-half inch 
is the length of block which can be cut at one 
time without readjusting the feed-screw which 
moves the block and :vibrating lever over towards 
the knife, the whole being kept firmly im place 
against the face of the hollow screw by a strong 
spring which presses against the end of the trunnion 
on the outside of the iron pillar on that side of the 
instrument where the knife is fastened, so that all 
the sections are of exactly the same thickness from 
first to last. Cutting up large objects in the 
manner above described is not possible with any 
other form of microtome yet constructed. 

Almost any secotion-knife — wide or narrow 
bladed —will fit into and be firmly held by the 
knife-clamp, which is, however, intended more 
especially to hold an ordinary razor. The best 
razors for cutting sections have been found to be 
those of the best make only, such as Wade and 
Butcher, or Joseph Rodgers and Sons, of Sheffield. 
Only such razors as hold an edge well should be 
used. 

For ribbon-outting by the paraffin method the 
block containing the object, after it is trimmed 
and soldered to the paraffin with which the holder 
is filled, by means of a heated wize, is covered with 
a thin coat of soft paraffin or “ paraffin-gum,” and 
of which “chewing-gum is made. (Chewing- 
gum may be rendered available for this purpose if 
it is melted at a temperature semewhat above 
boiling, when the sugar which it contains will 
separate as caramel, leaving the pure paraffin-gum, 


which may be drained off and used as directed, if 


the manipulator showld find it difficult to get the 
paraffin-gum of 5 This enables one to 
out ribbons of any desired length, since the softer 
paraffin at the edges of the successive sections 
sticksthem together by their margins as fast as 
they are cut. eribbons may be allowed to fall 
upon a slip of paper, which may be drawn ont, as 
fast asthe sections are cut, from under the bed- 
plate of the instrument, beneath which there is a 
space left for this purpose between the three toes 
or tripod upon which whole apparatus rests. The 
edge of the knife also remains in the same plane, 
no matter at what angle the cutting edge is placed 
with reference to the direction in which the block 
to be cut is moved, just as in the best forms of the 
sledge microtome. 

The advantages which this new instrument offers 
are, briefly, comparatively small cost, great effici- 
ency, rapidity, and accuracy, One hundred seetions 
per minute may very readily be cut with it, Its 
simplicity of construction, with few wearing parts, 
and slight liability to get out of order in the hands 
of inexperienced persons, will also commend it to 
the teacher and investigator. Experience has 
already shown that those once using it can scarcely 
ever be again induced to use the most efficient 
sledge or automatic microtomes of different design 
if they can have access to this instrument. This 
device is made by Mr. Zentmayer, whose name is a 
sufficient guarantee of the workmanship employed 
in its construction.— American Naturalist. 


A GOOD RECORD FOR A TURNING 
TOOL." 


HAVE on my table a diamond point lathe tool 
which has busied me for the past few minutes 
in the way of getting its dimensions, clearance 


® Extracted from a paper by Mr. S. W. GOODYEAR in 
the American Machinist, 


angles, height of point, inclination of cutting edge, 
&o. ili you kindly permit me to desoribe this 
tool, as a little later I have something to write in 
relation to the record the tool has made, and con- 
sider this a case where it will do no harm to know 
beforehand why the tool should have accomplished 
what it has í 


The tool is from 1}in. x Jin. American tool 
steel. It weighs IIlb.; cost of steel 30 cents, As 
it rests on its edge on the table I find on measuring 
up to the point is ljin. Up to the heel of the 
cutting edge is 1in.—that is, the point of the tool 
is depressed below the horizontal win. in the width 
of the cutting edge, which is jin. wide. Trying 
the protractor bevel on the clearance angles from 
the horizontal line I find the reading 75°. Stradd- 
ling the cutting edge—the wedge which is driven 
under the chip—I find the reading on the pro- 

tractor to be 45°, This sums up thus: Clearance 
angle 15° out of vertical; cutting angle—shear 
from cutting edge back and downward, 30° out of 
horizontal. This angle of shear in grinding pro- 
duces at the top of the Jin. square blade a face of 
fin. x jin. I believe this description to be 
accurate. This tool wassetadmirably. The mark 
of the set screw, which held it in the tool-post, is 
just 3in. back from the cutting point. The front 
of the supporting collar was only 14in. back from 
the point. It was solid, as it had no blocking 
under it, but came just the right height without 
that villainous blocking out of level, which makes 
some tools a nuisance, the angles of whioh areonly 
suited to a horizontal position of their bodies. 
The man who ordered the tool made knew the 
lathe, knew the job for which the tool was to be 
used, and the tool dresser who made it could cow- 
prehend the instructions he had, and was mot 
to govern himself accordingly. What of it? 
will tell you. I found this tool at work roughing 
out a lot of shafts 3fin. diameter by 22in. long. 
Weight in rough 60 b. The tool was working æ 
well—the great curling chips were piled under the 
lathe and twirling away from the tool in a way 
which all machinists admire—that I stopped to 
watch the splendid werk this tool was doing, and 
as I took in the faultless shape of the tool for the 
lathe in which it was being used, the perfection of 
grinding and setting, saw the great chips roll off, 
and the smoke from the tool reaching, half-way up 
to the ceiling, I began to investigate. The shafts 
were machinery steel. For 6gin. at one end, and 
4ğin. at the other, they were turned down to Nin. 
This was done at two chips; jin. reduction the 
first chip, jin. the second; 7in. of the remaining 
length was turned ta 3zin.; the remaining 44m. 
was turned to 3y:in. I weighed a shaft after the 
turning—23lb. had been removed. I timed the 


(revolution and found the surface speed on the the 


down to 23in. cuts was 18ft. per minute. 
feed was 40 to the inch. How often do you 

ind?” I asked the latheman. Run nearly all 
day without grinding sometimes, was the answer. 
“ How many do you turn ma day?” Fasked. He 
answered, Six.“ 

I was anxious to see so: light a lathe tool, ats 
‘apeed and chip which made the smoke rise, run ten 
hours without grinding. I had recently seen a 
‘planer tool stand to. plane steel ten hours without 
taking out, but with a lathe tool there was n0 
chance to rest and cool eff. With all my exper- 
menting and theorising on the possibilities 10 
cutting steel, here was a chance for verification, or 
‘contradiction, of assertions I had made, which 
captured and delighted me. : 

ut it was not alla matter of shape or setting. 

‘The steel from whick the tool was made was 
superb, The old notion that “anything was good 
enough for lathe tools had not applied in 
case; and, another thing, this tool had not been 
-hardened at a heat which made it necessary to draw 
it to a purple, or brown, or straw, or any other 
colour, No. It was hardened at so low a heat 
that the scale was not disturbed in the least. The 
temper was not drawn at all. Not even wasit 
“just started, to take off the strain.” “Wont 
break, can't break it,” said the man. “If it was 
going to break, that first chip on a little light tool 
like that would fetch it. tell Loa it is a goo 
tool.“ It is. I watched its working, timed! 
brought home chips from it, and have the tool a8 
its record. It stood without grinding, without 
removing from the tool-post, or being sharpened in 
any way, to turn 18 such shafts as I have described 
turning off 414lb. of steel chips. The act 


working time was 28} hours. How does this strike 
the readers of that yarn about “ whittlinga steel 


key with the blade of a pocket knife“? I 80 
tools are available, can be had for the outlay re 
quired to buy a first-class cast steel, and the ¢ 
roper treatment it should have in forging a 
Bandenitig: and then, with the tools pub in the 
machinists’ hands, intelligent, interested 1 8 
and setting will show such results in W. ittling 
steel as above recorded, why should there not be as 
much of interest manifested in a recital of the 
facts, as there has been in the widely copied article 
about “a cold chisel made from cheap-tire stee A 
which, by hardening and tempering by some secre 
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process, would chip hard material which resisted 
all efforts to cut it with best cast-steel tools? Why 
should the reading public have served up as 
marvels the facts that chilled iron has been drilled 
through the agency of some newly discovered secret 
process of tempering appie to the drill, when it 
is a fact that in the different shops in the country 
where chilled rolls are turned enough of the hard 
stuff is turned into chips daily to stall a locomotive 
on dead level, if it could ali be gathered from a 
oe ee and used as the loadings of a freight 


_ Why should the public be expected to swallow 
in gaping wonder the astounding information that 
a oarpenter's chisel, by being tempered by a 
wonderful, newly-discovered secret process, has cut 
iron as though it was so much wood? And that 
malleable iron shears have been converted into 
finest steel by another process is more of the 
“stuff” which is going the rounds of the Press. 
Let's analyse this matter of turning off 414lb. of 
steel at one grinding of the tool. Almost a cubic 
foot of steel converted to chips, In of a cubio foot, 
say, for convenience. Equivalent to cutting off a 
chip jin. deep on a surface of 40 square feet, 
or deep on 80 square feet, or Ib on 160 square 
and with a cut à deep, 820 square feet, „in. chip. 
That is what ia taken off on a side in turning 
ehafting, and under the modern method the in. 
reduction in diameter made in turning shafting is 


divided among three tools—i.e„ a roughing tool 


Would be about 470ft. in length, would it not? 
It seems to me that I heard a shafting turner 
bragging about a tool standing to do its share of 
the ontting on 30ft. of such shaft, and another man 
said his crack tool, to which his mind reverts as the 
rake ry one which he has never seen matched, 
turned 60ft., while still another man runs the 
record up to 120ft. It is a little like stories about 
catching big fish, is it not? And it is possible 
that my story about a tool which did the equiva- 
lent of turning about 470ft. in length of 2\in. 
shafting unaided, and unground, from the time the 
turning commenced, will be beaten out of sight 
when the returns are all in. But in the meantime 
I shall think that for a diamond point from 
1jin. & jin. steel, with much of its work done at a 
depth of cut covering the entire depth of cut of 
which the blade was capable, this, which I have 


described, is worthy of notice. 


COMBINATION TOOL FOR SQUARING, 


LEVELLING, &. 
T: engraving represents a taol which has been 
recently patented by Mr. David W. 
Warnock, of Lexington, Ky. The tool may be 
used for squaring, levelling, plumbing, centring 


cylinders, laying off angles, starting a saw kerf for 
putting a keyhole, and for cutting lace leathers for 


ting. Inone edge of the body isa groove, held 


in one end of which is a square blade which is out 
away at an angle. of 45° upon its inner edge, to 
form a bevelled shoulder for receiving and support- 
ing the end of a slotted bar, when in the position 
shown in Fig. 1. This bar is fitted in the slot, and 


is provided with a A pin projecting through 


a second slot formed in the side of the body. This 


pin retains the bar in the body, while admitting 


of adjusting it in position for use or folding it into 

body when not in use. The end of the second 
alot, near the blade, is curved towards the blade, 
and the n end is branched. In the main 
groove is placed a thin pair of compasses with 
& pivotal pin 
When it is desired to use the slotted bar, the com- 


projecting through the side slot.. 


passes are drawn forward into the branch of the 
side slot, and the pin of the bar is moved forward 
to the extremity of the slot behind the branch, 
when the compasses may be pushed back entirely 


within the body. When the bar is folded over 
upòn thé shoulder, a left mitre can be obtained; 
and when it is pushed back in the slot to the angle 
of the body and blade, and then inclined outward 
at an angle of 45°, a right mitre oan be obtained. 
Both right and left mitres can be obtained with- 
out reversing or turning the square over. In the 
body is a cavity, into which the protractor may be 
turned when not in use. Fitting in a slot in the 
outer edge of the body is a keyhole saw, the inner 
end of which is slotted to receive a pin, as shown 
in Fig. 2. To facilitate the opening of the saw, 
its back is provided with a nick for receiving the 
thumb nail for lifting it out of its slot. In one 
side of the body, near the middle, and at one end, 
are seoured spirit-level bulbs, which are used for 
levelling and plumbing in the usual way. In a 
transverse groove in one side of the body is a steel 
bar, A, Fig. 8, which is bent at right angles at its 
extremity toward the blade, and is formed into a 
knife having a shank projecting through a slot in 
the blade, to receive a nut for clamping the knife 
in any desired position in the slot, This knife is 
designed for cutting lace strings for belting, and 
is made adjustable, to admit of outting laces of 
different widthe, When not in use, the knife is 


moved into a notch in the edge of the body. 


HOW TO MAKE A POCKET 
ACCUMULATOR. 


HE following method of making a pocket 

accumulator is given in the Magazine of the 

Finsbury Technical College over the initials 
es R. L. 3 —_ 

There are several kinds of pocket accumulators 
in existence. There is the thick one, whose box is 
made of ebonite, the thin one made with lead 
casing, and the thin one made of ebonite. Of 
these the last is the most convenient and portable. 
The ebonite box, with the accompanying top, may 
be obtained. very cheaply. The boxes are made 
with a partition down the middle to form two cells, 
The first step is either to shellac varnish or cover 
with elastic glue the edges of the partition, to 
make it watertight ; the next is to make the plates. 
The simplest plan is to get a plate of lead about min. 
thick, and cut it up into six strips just broad 
enough (say lin.) to go into the cells, three in each, 
side by side; the usual length for these strips 
about 8in., depending on circumstances. Bach o 
these strips should be made with a lug at one end 
to project outside the cell. The top of ebonite is 
then divided into two, and each half carefully fitted 
into the inside of each cell. Each half then has 
three holes cut in it for the lugs to come through, 
and a hole through which to pour the acid into the 
cells. The six strips are then placed in position, 
three in each cell, with two indiarubber bands 
passed round the middle strip of each cell; the 
band should go round vertically, not horizontally. 
This will be sufficient to insulate them from each 
other. A band may be placed round all three, if 
preferred, to steady them, but is not necessary. 
The tops are then put in and glued in carefully, 
taking great care that no hole is left where leakage 
might occur, either from one cell into the other, 
or from the cells to outside. There are then six 
lugs of lead projecting out from this, three in one 


half and three in the other. The two outer lugs’ 


of one cell are then joined to the inner lug of the 
other cell; the inner lug of the first cell is fixed 
into a binding screw, which is then vertically fixed 
into that end of the top, and the two outer lugs of 
the second are fixed to another binding sorew, 
which is then fixed in a similar manner to the 
former in the other half of the top. A small glass 
tabe about Zin. long is then placed in each of the 
two remaining holes. A layer of glue is then put 
all over this, so that the only parts projecting are 
the binding screws and the tops of the two glass 
tubes. The binding screw, which is connected 
with the centre plate of the first cell, is then 
marked +, and the other —, as the centre plates in 
each cell will be the + plates. Acid is then run 
inte the cells, the proportion of acid to water being 
one in six. The cella are then charged, discharged, 
and reversed a large number of times till fit for 
use. When used in the pocket, the glass tubes 
should be closed with guttapercha stoppers. The 


accumulator may be used before the plates are fully 


formed; but the forming proses should continue 
till the plates have a capacity of about two amptre 


hours. The E. M. F. of these cells is four volts. It 


is advisable to make a case of some sort for the 
accumulator, in oase there should be any slight 


leakage of acid, which would otherwise have 


disastrous consequences on the wearer's clothes. 


Of course these cells will not stand much rough 


treatment, but must be used carefully. The total |’ 
cost, when made in the way desoribed, is very 


small, only amounting to a few shillings, 


Jear by Mr, J. W. Swan, the we 
of the incandescent lamp that bears his name. 


THE HYDROPHONE. 


WAR. A. PARES, of Altona (Germany), has 

devised an extremely ingenious apparatus 
for detecting leakage in water mains, and the 
accompanying figure gives an illustration of it. A 


is a rod made of a substance that conducts sound 
well. This rod is held in a vertical position by a 


tripod, and to its upper extremity is attached a 


metallic box 1 a microphone, M. The 
apparatus is completed by a regenerative dry pile, 

„a telephone receiver, T, and a pear-shaped con- 
taot-maker, K, that permits of leaving the pile 


15 


circuit open, and of closing it only at the moment 
of observation. On moving the rod A over the 
water -pipe, any leak can be Fistinotly heard by the 
ear. It appears that the sensitiveness of the 
apparatus is such that the slightest leak in the 
pipes inside of a house can be ascertained from the 
street. When the observation is made in a place 
where there is much noise, it is well to use two 
telephone receivers, or, if but one be used, to close 
one ear by means of a small device which Mr, 
Pares calls an antiphone, and which forms one of 
the adjuncts of the apparatus, The microphone is 
so constructed that it can be fixed direotly to a 
water conduit.—La Lumiere Electrique. 


THE THERMOPILE AND SECONDARY 
BATTERIES AS A CONVENIENT 
MEANS OF PRODUCING SLEC- 
TRICITY FOR MEDICAL AND SUR- 
GICAL BATTERIES.” 


eas has never played so important 
a part in the routine of daily practice and 
consulting-room work as its undoubted usefulness 
would seem to indicate that it should. In com- 
paring it, for instance, with the stethoscope and 
thermometer, we find that, while these are in the 
hands of every physician and surgeon, electricity 
is hardly met with at work, save in the chambers 
of a few specialists and in a few well-equipped 
hospitals. 

I wish to direct the attention of the profession 
to a method by which electricity in all its forms 
can be readily and easily obtained at all times, by 
arrangements that are easily and conveniently 
managed, that are little liable to get out of order, 
that can be procured at a moderate initial expense, 
and cost little or nothing afterwards, that are 
convenient for transport, and are in all respects 
attended with the minimum of inconvenience, 
do not claim that the arrangement I advocate the 
adoption of is all we could wish it to be; but 
believe it is a very great step indeed in advance of 
the plans hitherto propose and is likely to satisfy 
a large number whose employment of electricity 
‘in practice is at aes hampered or prevented by 
the drawbacks that have been mentioned. The 
-plan is not my own. It was suggested to me last 

-known inventor 


'He pointed out to me that the employment of the 


thormopile as a generator of electricity would 
probab 


be of considerable service to members of 
‘our profession, and he was good enough to interest 
himself in the matter and work out for me, in a 


| © Extracted from a paper by ALEX. OGSTON, O. M., Pro- 
fessor of Surgery, University of Aberdeen, in the Lancet. 
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manner I could not myself have accomplished, the 
explained 
to him our wants, and he devised the means of 
meeting them. The thermopile, which forms the 
starting-point of the arrangement, is composed of 
four groups of German-silver and zinc-antimony 
containing twenty pairs in 
the form of a wheel 6$in. in diameter, in which 
The four coronal 
groups are placed on a wooden stand, about 16in. 
square, and are connected together in series—i.e., 
the positive pole of one group is attached to the 
negative of the next. Each group has in its centre 
a gas Bunsen burner, the burners all supplied by 
a common pipe, but with taps so placed that they 
may be used separately if required ; and when the 


practical steps towards effecting this. 


elements, each grou 


the elements are the spokes. 


burners are lit, the difference of temperature be- 


tween the outer and inner ends of the pairs of 
elements generates a current of electricity, feeble 
indeed, but very convenient, since its feebleness 
can be compensated for, and its convenience, re- 
quiring as it does only the turning on and light- 
ing of the gas, is unquestionable, These thermopiles 
are made by Rebicek, of Prague. They give an 
electromotive force of about one-tenth of a volt 
per pair of elements—that is, four volts for the 
four groups, equal, say, to iseven or eight Daniell's 


and three or four Grove's cells, power sufficient to 


illuminate a small incandescent lamp. A slight 
alteration in the thermopile would adapt it for 
being used with spirits of wine, or even with 
Several of these thermopiles can be 
arranged in series, with a gain in electromotive 


paraffin. 


force corresponding to the increase in the number 
of elements added, but at the cost of an increase 


in initial expense, and, from their bulk, a lessening 


of convenience. Were they to come into general 
use, their bulk could be considerably reduced by 
some slight alterations, 


The thermopile alone, however, is insufficient 
for the purposes of the practitioner. To render it 
useful, it requires to be supplemented by the 
secondary battery, or accumulator, as it is some- 
times called. With this addition in a suitable 
form, portability being the chief point, the 
apparatus is complete. The secondary batteries 
which Mr. Swan designed for me for this purpose, 
consist of two portable vulcanite boxes, each 3in. 
square and 8in. high. Each box contains two cells 
arranged on the principle of Planté, with elements 
of lead and peroxide of lead, in dilute sulphuric 
acid of one to ten in strength. Lach is closed by 
an indiarubber washer and a lid clamped on by a 
screw, to prevent their spilling when carried, a 
ring-handle being attached for this purpose. They 
can, like ordinary galvanic cells, be used separately 
or in conjunction. Each weighs, when filled and 
charged, 6lb. loz. Mr. Swan writes concerning 
them :—“ The object in dividing the batteries is 
that there may be no unnecessary weight to carry 
where the power of one battery (two cells) is 
sufficient, and it will be sufficient for surgical 
lamps for eye and throat examination. For 
electrical cautery the combination of the two 
batteries is needed. The thermopile has just 
power enough to charge one battery at a time when 
the gas is not very fully turned on—that is, when 
the flame just burns above the talo disc. Under 
these conditions the thermopile will send } or 0°6 
of an amptre through one of the batteries, and 
that is what is proper for a battery of this size. 
While charging, the cover should be removed, and 
sevcral folds of blotting-paper laid on the mouth 
of the battery to intercept the bubbles of gas that 
rise from the liquid, It is necessary to make up 
for this loss of liquid by adding to that in the cells 
sufficient to cover the plates. The battery should 
not be allowed to become completely discharged, 
and, after using, it should, as soon as possible, be 
fully recharged and left so. The only part of the 
battery likely to get out of order is the conneotion 
between the positive plate and the outside 
terminal, but it is very easy to repair, and 1 think 
probably little or nothing beyond that will require 
to be done to the batteries for along time. Several 
folds of blotting-paper round the joint of the lid 
and case, or a waterproof bag to contain the whole 
will prevent driblets of acid staining the clothes of 
the person carrying it.“ 


I have, during the past two months, subjected 
the arrangement to the severest tests of practice, 
having used it for nearly every purpose save that 
of extracting steel by the electro-magnet, and have 
every cause to be satisfied. The batteries yield a 
sufficient constant current, can be attached to the 
induction coil for faradisation, answer well for 
electrolysis, and are very convenient for illumina- 


ting the mouth and examining for translucency in 


cystic tumours. They are very efficient for the 
galvano-cautery, easily heating, when fully charged 
Zin. or 4in. of stout platinum wire white hot, and 
fusing thinner pieces. When employed for electric 
illumination in the work-room, the conductors 
from one battery are connected with a two-candle 
power Swan lamp placed in the hollow end of a 
piece of bamboo, which shades the eyes of the 
observer from the light, and, acting as a handle, 


enables it to be directed towards the parts to be illu- 


remain clear. 


minated or introduced into the mouth. When both 
batteries are attached I can light up my consulting- 
by means of a five-candle lamp that is 

In test ing 

the translucency of cystic tumours, the two-candle 
lamp in its bamboo handle is pressed against one 


room 
suspended by a bracket from the wall. 


side of the cyst, and, the swelling being shaded b 


the hand, the other side of the tumour is observed. 
In cases of hydrocele of the tunica vaginalis, and 
in one case of congenital cystic hygroma of the 
neok, the translucency was well brought out, and it 
is much more convenient than the candle or wax 
taper, especially in children, whose incautious 
movements cause danger of scorching them. In 
the use of the endoscope the greatest inconvenience 
is felt from the heat of the lamps used in connec- 
tion with them, and from the necessity of keeping 
them upright. This inconvenience is a very great 
drawback indeed to its employment in examination 


of the cesophagus, the rectum, and especially the 


urethra, where it is occasionally of the greatest 


service. The introduction of a two-candle power 
Swan lamp into the instrument creates quite a 
revolution in this respect, and converts the endo- 
scope from a very cumbersome into a most 
manageable aid to diagnosis. When required for 
faradisation the conductors are simply attached 
to the coil standing in the consulting-room. Both 
batteries have to be attached to the conductors for 
electrolysis, electric cautery, or the use of the 
constant current. In gal vano-puncture I have not 
yet had an opportunity of using them, but in elec- 
trolysis they answer well, one needle being attached 
to each conductor. For electro-cautery or the 
galvanic doraseur the instrument is attached to the 
conductors and the circuit completed at the moment 
desired by the button being closed. I was pleased 
with its action in cauterising the pharynx, and in 
burning a small canal that had to be olosed after 
an extensive operation for cleft of hard and soft 
palates, In using the constant current a sponge 
electrode is affixed to each terminal of the pair of 
conductors. The method of attachment most con- 
venient is that of a pin slipping into a tube or 
socket, which is quickly connected or undone, or, 
when needles are used, joining them to the con- 
ductors by a thin bit of silvered copper wire. 
During the two months in which I have em- 
ployed the above arrangement, it has been in 
almost daily use, and its efficiency has been tested 
in every way; yet the secondary batteries have 
only thrice required to be charged by lighting the 
thermopile for a few hours. The convenience of 
the whole, and its superiority to any of the methods 
hitherto suggested, are so very striking, that I 
unhesitatingly recommend it to the notice of my 
professional brethren in the very strongest terms. 


OXALIC ACID FOR THE SEPARA- 
TION OF VARIOUS METALS.* 


F oxalic acid is added to the solutions of different 
common metals—neutral or faintly acid 
there are produced in the majority of such solu: 


tions jaa eee of insoluble or sparingly soluble 
oxalates. 


n a few cases only there takes place no 
separation of insoluble oxalates, and the solutions 
This latter case ocours in the solu- 
tions of the alkali metals and those of the higher 
compounds of some metals rich in electro-negative 
constituents, in which hydrated alkalies throw 
down hydrates corresponding to the sesqui- and 
per-oxides, and in which such hydrates form com- 
poudds with a metallic acid. A precipitation of 
insoluble oxalates does not occur in the solutions 
of neutral salts of the alkaline metals, and in the 
solutions of chrome, aluminum, iron, manganese, 
uranium, and tin oxides, as well as of chromic 
manganic, and antimonic acids, and of the acids of 
arsenic. This behaviour of the oxalates affords 
means not only of distinguishing the various stages 
of oxidation of the above acids, but also of separa- 
tion, qualitatively and quantitatively, of the 
metals in question in their higher compounds from 
a great number of other metals, Setting aside 
gold and platinum, we find that among the metals 
of group VI. stannous oxide and antimony teroxide 


are separated from their solutions by oxalic acid,’ 


while no precipitation ensues in the solutions of 
stannic oxide, antimonio acid, and of the arsenic 
acids. All the metals of group V. are precipitated 
by oxalic acid. 

The oxalates of lead, bismuth, silver, copper, and 
mercury, both in their maximum and minimum 
compounds, are almost insoluble. Cadmium oxalate 
is sparingly soluble. Copper, and indeed all other 


metals, should be thrown down only from hot 


liquids, preferably by a boiling solution of oxalic 


acid or by adding to the boiling solution a suffi- 
ciency of finely-pulverised oxalio acid, as the pre: 
cipitates in boiling solutions subside more rapidly. 


After the liquid has become olear it is filtered by. 
decantation, so that the least possible 


I 1 of 
the precipitate is brought upon the filter. The 


By O. LucKoW, in Zeitschrift fiir Analyt. Chemie. 


two portions of precipitate (that on the filter and 
that on the beaker) are then dried, placed ina 
porcelain crucible, and heated, very cautiously at 

rst, and finally more strongly after the addition 
of a little nitric acid. Small quantities of copper 
oxide can be easily converted into oxide. Large 
quantities are inconvenient on account of the 
gases evolved during the decomposition of the 
oxalates, which may occasion loss by projection, 
The silver salt enters into decomposition at 110°C, 
and detonates if heated more strongly. The mer- 
curic salt is decomposed at 163° somewhat violently 
into mercurous salt and carbonic acid. Instead of 
decomposing oxalic acid in its salts by heat alone, 
it may be destroyed by heating with strong sul- 
phurio or phosphoric acid, with permanganic acid, 
chromic acid, or with chlorine in an alkaline solu- 


tion. 

As for the metals of group IV., oxalic acid 
throws down nickelous, cobaltous, manganous, 
ferrous, and uranous oxides, and also zinc oxide, 
from their neutral or moderately acid solutions as 
sparingly soluble oxalates. In this group, conse- 
quently, ferrous, manganous, and uranous oxides 
may be separated, by means of oxalic acid, from 
the corresponding higher oxides. The faintly 
rose-coloured cobalt oxalate and the dull green 
nickel oxalate much resemble the copper salt in 
the fineness of the precipitates: Both are very 
sparingly soluble. ather more soluble is the 
lemon yellow, very stable ferric oxalate, and the 
manganous salt, which is almost white and settles 
readily. 

The zinc salt is most readily and complete) 
separated by evaporating its solutions mixed wi 
a slight excess of oxalic acid. This behaviour of 
the zinc salt must be kept in. mind in quantitative 
analyses. The complete separation of all the 
precipitates produced by oxalic acid is much pro- 
moted by the time allowed. The metals of group 
IV. require more than those of group V. If to 
the solutions supersaturated with oxalic acid there 
is added a solution of ammonium chloride or 
nitrate, the separation of the insoluble oxalates is 
much promoted. 

A rapid and complete separation of all these 
salts is effected by evaporating down the solution 
with a slight excess of oxalic acid, and taking up 
the soluble matters in a little water. A volatili- 
sation of volatile chlorides under these oiroum- 
stances does not take place if oxalic acid is present 
in excess, even in case of arsenious compounds. 
Dilute sul phuric and nitrio acids do not appreciably 
increase the solubility of oxalates which are m- 
soluble in pure water and in dilute oxalic acid. 
Hydrochloric acid, even if dilute, has a decidedly 
solvent action. Similar is the action of strong 
oxalic acid upon various insoluble oxalates. Many 
of the insoluble oxalates combine with the alka- 
line oxalates to form soluble double salts, Excep- 
tions are the strontium, barium, calcium, silver, 
lead, and mercurious salt. The lead and the mer- 
curic salt dissolve in hot solutions of alkaline 
oxalates, but separate out again on cooling or 
dilution, The barium, magnesium, and merouri¢ 
salts are soluble in ammonium chloride. The 
non-volatility of the soluble oxalates is of import- 
ance, as evaporation is the quickest, simplest, and 
most certain method of separating the soluble 
compounds quantitatively from the insoluble, In 
such solutions the oxalic acid must be present in 
slight excess. If the evaporated residue is treated 
with water, the soluble oxalates are dissolved 
without decomposition, and may then be separated 
from the insoluble by filtration. 

Ammonia produces no precipitates in the solu- 
tions of antimonio and antimonious acids, while 
precipitates of oxides or of basic salts are formed 
in the oxalic solutions of stannio, ferric, uranium, 
chromium, and aluminum oxides. Alkaline phor 
phates and borates, which, like ammonia, pre- 
cipitate all these solutions in the absence of oxalio 
acid, occasion no deposits in its presence. This 
behaviour of tin nnd antimony solutions with 
ammonia affords a simple means for the separation 
of the two metals. Even in solutions containing 
both, the tin is thrown down free from antimony 
if the solution contains sufficient oxalic acid or 
ammonium oxalate, or if the precipitated tn 
oxide is dissolved in hydrochloric acid, mixed 
with oxalic acid, and repreoipitated with ammonia. 


If we have to examine an alloy of tin, or anti- 
mony, or of both, with lead, copper, zino, or 
the comminuted sample is dissolved in a 
excess of aqua regia, oxalic acid is added:to the 
boiling solution so long as a precipitate is pro 
duced, the insoluble oxalates are allowed to settle 
on cooling, or the solution along with the pre 
cipitate is evaporated to dryness on the water-bath 
and taken up again in a little water. The separa- 
tion of the precipitate from the liquid is best 
effected by decantation through a double filter, 


bringing upon the filter as little as possible, of the 


precipitate. In quantitative operations the pre- 
cipitate and the filter are freed from soluble por- 
tions by means of a dilute solution of oxalio aol 
and both are then dried and cautiously ignibs 

the solution are found the tin, iron, and’antimony 
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if ifs conversion into antimonic acid has been com- 
plete, and the arsenic as arsenious or arsenic acid. 
As various oxalates are not absolutely insoluble in 
water and dilute oxalic acid, traces of them may 
be found in the solution containing the tin, anti- 
‘mony, and iron, and must be considered in accu- 
rate quantitative operations, 

In the treatment of the ores, alloys, &o., with 
aqua regia, it is well, in case antimony is present 
‘in Iarge quantity, to mix the solution, before adding 
the oxalic acid, with chlorine until a distinct and 
permanent odour of chlorine is perceptible, in order 
to make sure that all antimony is present as anti- 
monic acid. In presence of zinc it is safest either 
to evaporate down the solution (after addition of 
oxalic acid) upon the water bath, or tv allow the 
same oxalic solution, mixed with ammonium 
chloride or nitrate, to stand for some hours. 

In order not to introduce an excess of acid, 
01 grm. of the ore or alloy requires 10.0. aqua 
regia made up of 3 to 4 vols, hydrochloric acid, 
sp. gr. 1°2, and 1 vol. nitric acid of the same sp. gr., 
and that this 0-1 grm. requires twice the weight of 

e oxallic acid (OOOH), + aq. in order to 
convert all the dissolved metals into oxalates. If 


sparingly soluble chlorides or sulphates separate 


out in the solution, they may be transformed into 
the corresponding oxalates by boiling with a slight 
excess of oxalio acid. 

If alloys containing tin are treated with nitric 
acid, the supernatant liquid evaporated to expel 
nitric acid, the residue or its insolable portion 
moistened with a little hydrochloric acid, digested 
with a strong solution of oxalic acid until the 
hydrochloric acid is expelled, oxide is dissolved, 
while any metals present forming insoluble oxa- 
lates pass into the precipitate. Antimonic acid 


prepared with strong nitric acid does not possess 


is property; but the meta-antimonic acid 
formed by the action of water on antimony per- 
chloride. Solutions of antimonic acid mixed with 
oxalic acid remain, therefore, clear on dilution 
with water. It is possible that this different 


behaviour of tin oxide and antimonio acid may 


lead to a separation of the two metals, 


SCIENTIFIC SOCIETIES. 


e 
ROYAL MICROSCOPICAL SOCIETY. 


1 seventh meeting of the session was held on 
_ the 13th; ult. at King's College, W. O., the 
radia (the Rev. Dr. Dallinger, F.R.S.) in the 


Allr. 

A letter from Mr. B. W. Thomas, of Chicago, 
with reference to the 13 slides of diatomacem, &c., 
premente to the Society (some of which were ex- 

bited under microscopes in the room), was read. 
Mr. Thomas suggested the necessity of having 
standard Maltwood finders. 

Mr. Beck said there had been spurious imita- 
tions of Maltwood’s finders, so that it was impos- 
siblo to guarantee the quality of all that were in 
existence, All the genuine ones, however, agreed 
with one another to within gwin. Mr. Maltwood 
originally asked them to carry out his plan, and 
they had a glass plate engraved, and all 
the finders they had sent out had been photo- 
graphed from this. No doubt some enterprising 
American had endeavoured to make Maltwood’s 
finders so as to offer them for a few pence less 
than the genuine ones. All the genuine Maltwood 
finders were made to the same standard, and there 
55 no practical difficulty in insuring their correct- 

Photographs of living rotifera by Mr. J. B. 

obinson were exhibited; also photographs of 

snow orystals taken at Davos Platz by Mr, A. W. 
aters, showing some remarkable forms. 
Mr. P. O. White exhibited a series of photo- 
micrographs which he had recently taken, show- 
ing the result of the method of cutting off some of 
the superfluous light by means of a sliding 
diaphragm, so as to be able to admit just enough to 
bring out the detail and nothing more. The 
specimens shown were printed on Eastman's 

romide paper, instead of silver paper, which ha 
found brought out the character of the detail very 
much better. 

The President was sure it would be interesting 

to note the improvement shown in these 

Productions by Mr. White. The photomicro- 
graphs were certainly remarkably clear, and 
showed a distinct advance upon anything he had 
seen before. 

Mr. J. R. Cheshire said that the small bottle 
which he held in his hand contained an object un- 
mounted, which was very rarely seen, because ex- 
tremely cult to discover even by experts in the 
art of bee culture, It was generally well known 
that in the bee-hive all the eggs were usually laid 
by the queen, whose body contained about 300 
various tubes, and who, under favourable condi- 

as Capable of laying even more than 8,000 
eggs in the course of 24 hours. After the acci- 
dental loss or intentional removal of the queen, the 


bees take some of the eggs remaining in the hive, 
and by a special feeding of the resulting larvæ are 
able to produce fresh queens, If, however, it 
should happen that in a hive which has lost its 
queen there are no eggs available for this purpose, 
it is found that some of the workers under some 
special circumstances, which could not be very 
clearly explained, became capable of laying eggs, 
but that such eggs produced drones only. These 
bees were known as fertile workers, and though 
there could be no doubt as to their frequent exist- 
ence, they were very difficult to catch, owing to the 
fact of their being exactly the same in appearance 
as the ordinary workers. During the whole of his 
experience he had never but in three cases been 
able to secure specimens, and, besides these, only 
one or two isolated cases of verifying them had 
occurred in England. In the bottle to which he 
had referred were two of these fertile workers 
having the ovaries drawn out of the bodies and 
attached to their stings and abdominal plates, so 
as to show that they really were workers. There 
was a remarkable peculiarity to be observed in 
connection with the ovarian tubes of these insects ; 
every ordinary worker Ne an undeveloped 
ovary which it was very difficult both to detect and 
to dissect ; but when under the influence of some 
stimulus the worker became fertile, a number of 
points began to appear in the tubes which after- 
wards became developed, and it would seem that 
the eggs were developed in alternation, an exami- 
nation of the ovarian tubes showing them to con- 
tain developed eggs alternating with others in an 
undeveloped condition (as drawn on the black 
board), and of which some very curious instances 
were seen in the specimens before the meeting. 
He hoped to be able to mount them, and if success- 
ful in doing so, he should have great pleasure in 
showing them at their next meeting. 

Mr. Tebb asked if there was any difference in 
appearance between the ordinary workers and 
those which Mr. Cheshire had just been de- 
scribing ? 

Mr. Cheshire said that externally there was no 
distinguishable difference between them, though it 
was possible they might weigh a little more; dis- 
section made the difference clear at once. They 
could only be detected when in the hive by the 
attentions which were paid to them by the other 
bees, A curious fact in connection with the queen 
was that although she had much smaller intestines 
than a worker, she was yet capable of producing 
nearly four times her own weight of eggs in the 
course of a day; and it would natyrally seem very 
remarkable how so much nitrogen6us matter could 
be produced by one whose organs of digestion and 
assimilation were so inferior in proportionate size, 
being actually less than those of a worker. But 
the fact was the queen did not herself digest her 
own food, but was fed upon a highly nutritive 
fluid from a gland in the head of the worker, in 
whose body the process of digestion had been 
carried on, and who conveyed the produét to the 
queen by a special apparatus connected with the 
tongue, In the body of the fertile worker it was 
worth noting that no pollen was found such as 
formed the food of the ordinary bee, and this showed 
the fertile worker to be fed, like a queen, by the 
other bees. 

Mr. matey inquired how it was that Mr. Cheshire 

knew that the eggs developed alternately in the way 
he had stated, seeing that the opportunities for 
observation were 80 very rare ? 
Mr. Cheshire said it was only from what he 
found by examination of the ovarian tubes, and 
seeing that now and then there were gaps such as 
he had drawn, that he had ventured to give this 
as a suggestion. He rather intended the remark as 
a seeker after further information. 


Prof. Bell asked if there was any reason to be 


assigned why one worker should be preferred to 
another in becoming fertile? Were there many 
such, or only a few in the hive which underwent 
this change ? 

Mr. Cheshire said it had been thought by some 
that these workers had been brought up in cells 
adjoining that of the queen, and might, therefore, 
have to some extent been nourished by some of the 
special food given to the larva of the queen; but 
since fertile workers had been found in hives 
which had never produced queens this idea was 
hardly tenable. e thought it might be due to 
some special stimulus exerted by the bees under a 
strong desire to obtain eggs, though it was difficult 
to say of what nature the stimulus actually was. 


Prof. Bell suggested that this bore some analogy 
to male lactation, as when a hare was shot some 
time ago in America suckling its young, and was 
afterwards found to be a male. The point of his 
inquiry, however, was how these workers became 
in the first instance induced to lay egge—whether 
there were any stimulating circumstances which 

romoted their development? ‘There appeared to 
Be no doubt that attention was paid to them 
afterwards; but was there nothing which went 
before ? a 

Mr. Cheshire said this was a question upon which 
he was seeking information, 


e was quite unable | 


at present to answer it; but since all workers were 
at first fed in the larval state in the same manner 
as those intended for queens, and that the queens 
had this diet through all their larval develop- 
ment, it was highly probable that some of the 
worker larvæ were so fed for a longer period than 
others. Such would be especially favourable sub- 
jeots for conversion into fertile workers. 

The President said the point appeared to be 
whether the attention given to these workers was 
a cause or only an effect of the alteration in their 
condition. 

Mr. Cheshire could only say that there was some- 
thing about the queen which had some special 
fascination for the workers. They would come 
upon a knife which had been used to dissect a 
queen, or on the hand ofa person who had taken up 
a queen, He had seen a rose-leaf upon which a 
queen had been placed visited in an inquiring 
manner by bees for many days afterwards, and 
the same thing occurred in the case of the fertile 
worker. Her body, although she had never copu- 
lated, attracted bees most singularly after she had 
been completely dissected. 

Prof. Bell asked whether there could be any 
doubt as to the fact that these bees were really | 
workers ? 

Mr. Cheshire said there could be none whatever, 
the queens were distinctly different in every part 
of their anatomy, so that there was no possibility 
of making a mistake, . 

Mr. Crisp called attention to the earliest known 
compound microscope, one by Campani, of Rome 
made at some time prior to 1665, as was evidenced 
by the absence of a field lens to the eyepiece. 

Zeiss’s new form of adjustable nose-piece was 
exhibited, in which Dr. Zeiss had carried out an 
idea which had not occurred to anyone during the 
epidemic of such nose-pieces which broke out a 
few years ago. The objective was made to slide 
on and off the nose-piece in an inclined plane, 
which insured its not touching the object when 
being changed. It could also be centred. 

Mr. P. H. Gosse's paper On Twelve New Species 
of Rotifera was read by Prof. Bell. 

The President said that the council had felt 
from time to time some responsibility as to the 
matters to be brought before the meetings, as well 
as objects of interest for exhibition, and their 
feeling was that it would be very desirable if 
there could be more talking and more exhibiting 
on the other side of the table. If some of the 


-Fellows would (as Mr. Cheshire had done that 


evening) give some description of objects of 
interest or of recent observation, it would greatly 
add to the usefulness of their meetings. 

Mr. Badcock said that, adopting the suggestion 
just made by the President, he might mention 
that he knew where to find something which at 
the present time was rather rare. In Victoria Park 
there was a pond where Dendrosoma radians and 
Floscularia could be found in enormous abundance, 
also Brachionus in several varieties; Epistylus in 
several species, with many other kinds of pond life, 
including Polyzoa, just now hatching out from 
the egg. The pond was one of the most extra- 
ordinary for the number of things which were to 
be found in it that he had ever known. If any 
Fellows of the Society interested in the matter 
would call upon him, he should be happy to point 
it out. 


A Tributary of the Oongo.—A report has 
been furnished by Dr. Junker to the Mouvement 
Géographique on the district of the Inellé. The 
Inellé is a tributary of the Congo, and rises in the 
mountains near the Albert Lake. A great portion 
of its course, hitherto unknown, has been explored 
by Dr. Junker. Being navigable for some dis- 
tance, the Inell¢ affords a new water-way towards 
the district of the Upper Nile. The country 
through which it flows is very fertile, and the 
whole district gives the impression of an earthly 
paradise. The population is very dense all along 
the banks of the river, in some parts amounting to 
250 inhabitants per square mile. The principal 
tribes in the basin of the Upper Inellé are the 
cannibal tribes of the Niams-Niams and the Mom- 
bouttons. They differ little in figure, colour, and cus- 
toms from the people of the Upper Congo. Polygamy 
is the fashion, and the chiefs have 100 wives. The 
district is little visited by Europeans. On the 
shores and large inhabited islands of the Inellé 
there are immense stores of ivory. Emin Bey has 
collected at Wadelai stores of ivory from all the 
provinces, the value of which will more than cover 
the expense of the expedition sent out to his 
rescue. Dr. Junker’s explorations are of great 
scientific value. It is now known that the great 
river Inellé is connected with the Congo by the 
Obangi, and a long and splendid water-way is thus 
opened up between Leopoldville, on the Stanley 
Pool, and a point very near the N ile, A railwåy 
only 280 kilomètres long by the side of the falls of 
the Lower Congo would unite the west coast and 
the central districts of Africa, and goods from 


Banana and Boma could be carried to the Upper 


Inellé in the course of five or six weeks. 
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SCIENTIFIC NEWS. 


— — 
HERE is still a possibility of picking up 
Barnard’s comet C, 1887, in good instru- 
ments. His second comet of this year is not 
likely to be seen again. 


Dr. Valentiner, of the Grand Ducal Obser- 
vatory, Carlsruhe, states,in the Astronomische 
Nachrichten, that his assistant, Dr. E. von 
Rebeur-Paschwitz, observed Uranus to be dis- 
tinctly elliptical in the Gin. refractor on 
April 3. The following evening Dr. Valen- 
tiner satisfied himself that the disc of the 
planet was unmistakably elliptical. He asks 
astronomers possessed of powerfnl telescopes 
to devote some attention to the subject. 


The death is announced of Mr. Charles 
Warner, of Brighton, a well-known antiquarian, 
who thoroughly explored his native county of 
Dorset, and published several works on its 
archxology and antiquities. Mr. Warner was 
eighty-five years of age. 


The death is also announced of Dr. Nathaniel 
Lieberkühn, professor of anatomy av Marburg, 
aged sixty-five, 


The following fifteen candidates have been 
selected by the Council of the Royal Society to 
»be recommended for election into the society 
on the 9th of June:—Mr. J. Y. Buchanan, 
‘Dr. J. T. Cash, Sir J. N. Douglass, Prof. J. A. 
‘Ewing, Prof. G. Forbes, Dr. W. R. Gowers, 
Prof. A. B. W. Kennedy, Dr. G. King, Sir J. 
Kirk, Prof. O. J. Lodge, Prof. J. Milne, the 
Rev. O. Pickard- Cambridge, Mr. G. J. Snelus, 
‘Lord Walsingham, and Mr. W. Whitaker. 


At the annual meeting of the Royal Institu- 
tion the report of the committee of visitors for 
- the year 1886 was read and adopted. The real 
and funded property now amounts to above 
£83,000, entirely derived from the contribu- 
tions and donations of the members. Forty- 
eight new members paid their admission fees 
in 1886. fixty-three lectures and 19 evening 
discourses were delivered in 1886. The books 
and pamphlets presented in 1886 amounted to 
about 288 volumes, making, with 443 volumes 
purchased, a total of 731 volumes added to the 
library in the year. The following gentlemen 
were unanimously elected as officers for the 
ensuing year :—President, the Duke of North- 
umberland, K. G.; treasurer, Mr. Henry Pol- 
Jock; secretary, Sir Frederick Bramwell, F. R. S. 
Managers: — Mr. Joseph Brown, Q.C., Sir J. 
‘Crichton Browne, F. R. S., the Earl of Crawford 
-and Balcarres, F. R. S., Mr. Frank Crisp, Mr. 
Warren de la Rue, F. R. S., Mr. Henry Doulton, 
Dr. J. H. Gladstone, F. R. S., Sir William Gull, 
F. R. S., Dr. W. Huggins, F. R. S., Mr. A. B. Kempe, 
F. R. S., Mr. G. Matthey, F. R. S., Earl Percy, Sir 
F. Pollock, Mr. W. H. Preece, F. R. S., and Mr. 
E. Woods. Visitors: — Mr. F. F. Arbuthnot, 
Mr. S. Bidwell, F. R. S., Mr. J. Birkett, Mr. M. 
Carteighe, Dean Church, Mr. E. Cutler, Mr. J. 
Farmer, Mr. C. Hawksley, Prof. D. E. Hughes, 
F. R. S., Mr. J. W. Miers, Mr. F. Purdy, Mr. L. M. 
Rate, Prof. W. C. Roberts-Austen, F. R. S., Mr. 
G. J. Romanes, F. R. S., and Mr. J. Wimshurst. 


The council of the Royal Geographical 
Society have decided to award the Hounder’s 
Medal to Lieut.-Colonel T. H. Holdich for the 
important services he has rendered in geogra- 

. phical science by the zeal and devotion with 
which he has carried out the survey of Afghan- 


` distan; and the Patron’s Medal to the Rev. 


George Grenfell, for the extensive explorations 
"he has carried out during his 13 years’ residence 
in West Africa, first in the Cameroons country 
‘and afterwards in the region of the Congo. The 
“Murchison grant will be given to Mr. George 
-Bourne, who, as second in command of the 

Landsborough expedition, crossed Australia in 

1861; the Back premium to Sarat Chandra Das 

for his researches in Tibet; and the Gill me- 

morial to Mr. J. F. Needham for his explora- 
tion of the valley of the Lohit Brahmaputra., 

The new honorary corresponding members are 

—his Royal Highness Krom Mun Damrong 

Rajah Nukharp, Director-General of Surveys 

and Minister of Public Instruction, Siam, Dr. 

Alfred Kirchhoff, Professor of Geography in 

Halle University, and Dr. E. Naumann, late 

Director of the Geographical and Topographical 

Survey of Japan. 


At Oxford University the appointment of a 
Reader in Geography is strongly resented by 


those who take an interest in history. It 
appears that the delegates, after refusing the 
offer of the Royal Geographical Society, have 
abolished the only university appointment open 
to history lecturers and awarded it to geo- 
graphy. 

The fifty-eighth anniversary meeting of the 
Zoological Society was held last week. The 
report of the council stated that the number 
of Fellows on the Ist of January was 3,146, 
showing a decrease of 47. The total receipts 
for 1886 had amounted to £25,787, showing a 
decrease of £22 as compared with the previous 
year. The balance brought from 1885 was 
£972, making a total of £26,769 available for 
the expenditure of 1886. The ordinary expendi- 
ture for 1886 had been £24,438. The total ex- 
penditure for the year amounted to £24,568, 
The society’s library now contained about 
15,000 separate volumes. The visitors to the 
society’s gardens during the year 1886 had been 
altogether 639,674, as against 659,896 in 1885, 
Mr. F. E. Beddard, prosector to the society, 
had been appointed Davis lecturer, and had 
commenced a course of ten lectures on the 
“Classification of Vertebrate Animals.” The 
number of animals in the society's collection 
on the 31st of December last was 2,609, of which 
777 were mammals, 1,429 birds, and 403 reptiles, 
About 30 species of mammals, 20 of birds, and 
three of reptiles had been bred in the society’s 
gardens during the summer of 1886. The 
council and officers for the year were then 
elected: Sir J. Fayrer, K. C. S. I., F.R.S., Mr. J. 
P. Gassiot, Col. James A. Grant, C. B., C. S. I., 
F. R. S., Prof. A. Newton, F. R. S., and Mr. J. 
Travers Smith were elected into the council in 
place of the retiring members; and Prof. W. 
H. Flower, F. R. S., re-elected president; Mr. C. 
Drummond treasurer, and Mr. P. L. Sclater, 
F.R.S., secretary. 


A class is being formed, to include beginners 
and advanced students, for a study of the 
geology of the London district on Saturday 
afternoons, under the conductorship of Prof, 
H. G. Seeley, F.R.S., of King’s College. The 
hon. sec, is Mr. May, 16, Bethune-road, Stoke 
Newington, N. 


At King’s College during the summer, 
course of instruetion in bacteriology will be 
given, in order that a practical knowledge of 
the more important micro-organisms may be 
spread, and of the methods of detecting their 
presence. The class meets on the 16th inst. 
under Mr. Crookshank, who has returned from 
a recent visit to the laboratories of Berlin, 
Rome, and Turin. 


A column has been erected at Monte Pincio, 
in Rome, in memory of Galileo’s imprisonment 
in the neighbouring palace of the Medicis. It 
bears the following epigraph :—“ The neigh- 
bouring palace, once the property 
Medicis, was the prison of Galileo Galilei, guilty 


by telegraph, and by means of a duplicate 
machine at the other end of the wire the same 
would be transcribed at one and the same time 
that the sender was operating, the shifting of 
the carriage of the type-writers at theend ofs 
line being automatic. A public test of the 
machine will be made within two months time, 
between Washington and Philadelphia. If the 
new invention proves a success, the plan con- 
templated is to sell the machines to subscribers, 
who, by the system of a central exchange, the 
same as prevails with the telephone, can call 
up another subscriber, and, whether the person 
addressed be at his machine or not, a message 
can be sent him, which he can read at his 
machine when he returns. It is calculated, 
also, that no third person can tap the wires or 
take a message which is being sent, The in- 
ventor is an old Philadelphia telegraph operator 
named McLaughlin. Patents have been taken 
out in this and a number of foreign countries. 


It is stated that Mr. F. J. Clamer, of Phila- 
delphia, has discovered and perfected a new 
process for coating iron with an adherent layer 
of lead, which is no more expensive than ordi- 
nary galvanising. If the coat of lead proves 
firmly adherent in practice, the new process 
will be widely used. 


The fastest torpedo boat is one constructed 
for the Spanish navy by Messrs. Thorneyoroft, 
which, on a recent trial in the Lower Hope, 
below Gravesend, gave the remarkable mean 
speed of 26°11 knots, or over 30 miles an hour, 
The boat has twin screws, is 147ft, 6in. long,. 
14ft. Gin. beam, and 4ft. 9in. draught. 


Mr. C. A. Bell has taken out another patent 
for transmitting and recording speech and 
other sounds in which he makes 92 claims. 
The number is 2,268 of 1886. A glass tube is 
“fastened on a vibratory support or soundboard, 
and pure water is passed through it, the jet 
playing on the diaphragm of a transmitting 
telephone. On talking to the soundboard, 
the sound-waves throw the jet into vibrations, 
which are thus transferred to the telephone 
diaphragm and transmitted as electrical un- 
dulations. 


Some thousands of Salmo fario and 8. 


a | Levenensis. have been safely transmitted over 


many miles and consigned to the waters in 
Trafford Park. Nota fish was lost. 


A method of clarifying water has been 
devised by Prof. Dobroslavine, of St. Peters- 
burg. He uses first a solution of perchloride 
of iron, and follows that with a solution of 
carbonate of soda. The quantities are said to 
be three grains of the perchloride of iron and 
four grains of the soda crystals per gallon of 
water ° ` 


A deputation consisting of officers and mem- 


of the| bers of the Amalgamated Society of Railway 


Servants has been appointed to attend the 


of having seen that the earth moves round | opening of the Paris Railway Exhibition on 


the sun.—S.P.Q.B., LDCCCLXXXVII.” 


the 35th inst., with instractions to examine 


brakes and all railway safety appliances, and 


At the Royal Victoria Hall and Coffee Tavern | to report thereon. 


on May 10, Dr. J. A. Fleming will lecture on 
the “Ice Rivers of Switzerland,” and on the 
following Tuesday Mr. Lant Carpenter will 
lecture on the “Electric Telegraph and its 
Jubilee.” 


At the recent general meeting of the North 


of England Institute of Mining and Mechanical | consists of ordinary or distilled water. 


Browning of Steel and Iron.—A proces 
having this end in view has been recently patented 
in Germany by Mr. A. De Meritens. The goods 


to be browned form the anode of the bath, mo 
è 


Engineers, under the presidency of Sir I. | cathode is formed by the vessel which contains the 


Lowthian Bell, Mr. S. B. Coxon read a paper | water, if it is made of iron; otherwise a 
on an improved electric safety-lamp with | iron, copper, or carbon is 
Schanschieff’s primary single-liquid battery. | water is 


The lamp, complete, was, he said, so simple 
that the top could be taken off and the battery 
emptied and charged by any person, although 
he might be without any knowledge of elec- 
tricity. When once charged,the lamp could 
be kept for any length of time with the 


late of 
laced in the bath. The 
ept at from 160° F. to 180° F., and the 
tension of the current must be sufficiently great to 
decompose the water. The oxygen which thus 1s 
given off at the anode forms in an hour or twos 
layer of the black oxide of iron (a combination of 
ferrous and ferric oxide), which is said to! 

up very well. Steel is said to give the best results; 
in the case of cast and wrought iron, the oxide o 


elements above the solution, and be ready for iron formed separates us a powder; and it is 
use in a moment by simply turning the elements | necessary to use distilled water in order to obtains 
into the solution, Advantages claimed for the | layer which will adhere to the goods. 


lamp were that the E.M.F. was perfectly con. 


THE hon. secretary of the Stratford-on-Avon 


stant; that the internal resistance was very | Sparrow Club reports that during the past year 
small, only ‘03 ohm; that it gave a perfectly | over 19,000 birds have been killed. The olnb pays 


steady current, and no polarisation was pos- 8d. per dozen for heads of all s 


sible; that it was quiescent when the current 
was open, and that it was cheap and durable, 


According to the New York Electrical Review, | the purpose of keeping down the number af 
a private exhibition was given in Washington | birds, About 20,000 a year is the average num 


arrows destroy 
and over £28 has been paid in this way during the 
year. The common sparrow is held to be destruo- 


tive to farmers’ crops, and the club was fared = 


recently, to a few invited persons, of a type- destroyed in the neighbourhood of’ Stratford on- 
writer machine calculated to transmit writing ' Avon, 
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May 6, 1887. 
LETTERS TO THE EDITOR. 


— — 

[We do not hold ourselves responsible for the opintons of 
eur correspondents. The edttor respectfully requests that all 
communteations should be drawn up as briefly as possibdle.} 

Ali communications should be addressed to the EDITOK of 
the ENGLISH MEOCHANIO, 832, Strand, . 0. 

All Cheques and Post-ofice Orders to be made payable to 
J. PassMORE EDWARDS. 

%% In order to facilitate reference, Correspondents, w 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 


much as he knows, but no more; and that not in this only, 


but in all other subjects: For such a person may have 
some particular knowledge and experience of the nature 


ot such a person or such a fountain, that as to other things 


knows no more than what everybody does, and yet, to keep 

a clutter with this little pittance of his, will undertake 

to write the whole body of physicks,a vice from whence 

great inconveniences derive their original.“ - Aontaigne': 

Essays. 

THE JOURNAL OF THE ROYAL 
MIOROSOCOPICAL SOCIETY — CAN 
STARS BE SEEN IN THE DAY- 
TIME FROM THE. BOTTOM OF A 
WELL ? — THE SUPERNATURAL 
DARKNESS ON THE FIRST GOOD 
FRIDAY—ASTRONOMY AND MATHE- 
MATICS— LARGE FIELD’ EYEPIECE 
GEGENSCHEIN—SPEOIFIO GRAVITY. 
THE SEXTANT AND THE SUN— 
LUNAR OLEFTS—PAROCHIAL LAW— 
TELESOOPE—LEGAL: DO AS YOU 
ABE TOLLED — THE GREAT LIOK 
EQUATOREAL. 

{27196.J—AFTER letter 27115 (p. 173) was in 
type—to wit, on April 19th—I actually received 
the index number of the Journal of the Royal 
Mioroscopical Society for 1886! I do earnestly 
hope and trust that its compiler or compilers are 
not suffering from the over-exertion incidental on 
#0 extraordinarily ctual an appearance, On 
the cover of the December number of the Journal 


woe were informed that the title-page and index 


of the volume it concluded would be issued in 
February ; and, occupying a similar position in the 
February part was the announcement that “the 
Index Number is delayed from exceptional and 
unavoidable causes; but will be issued shortly.” 
If over four months is “shortly,” I wonder what 
eriod would be described in King’s College par- 
ance as “ protractedly ? [Since the above lines 
were written (and were presumably in print) I 
have seen letter 27188 (p. 201). I should perhaps 
best consult my own dignity if I treated with silent 
contempt the covert insinuation that I was not 
Speaking the truth in letter 26868 (Vol. XLIV. 
b. 560); but as there are people who may possibly 

e deluded by the impudent denial of my state- 
ment made by your correspondent, I must reiterate 
here that I quoted verbatim (loc. cit.) the words 
employed to me by the young man in charge of the 
Society’s rooms on the day when I called there in 
February to make my inquiry. He was alone 
there, Mr. West being absent. Whether it is part 
of the policy of the Counoil of the Royal Micro- 
scopical Society to employ “irreverent wags” to 
represent them and answer civil and legitimate 
questions in the manner in which mine was replied 
to, might be a curious subject for inquiry. As 
“One Who Knows” is fond of hypothetical 
explanations, I may perhaps suggest that, in the 


absence of the assistant secretary, and the deputy 


assistant secretary, some person . . unknown” 
had emulated the clown in the pantomime, when 


he knocks the respectable tradesman down, and 


takes temporary charge of his business ! ] 
Mr. Lewis Swift (letter 27116), p. 173, writes, as 


it appears to me, a trifle too dictatorially upon the 


question of the visibility of brilliant stars in the 
daytime rom the bottom of wells, mine-shafts, 
and tall chimneys, and seems to labour under the 
curious hallucination thut because Ae has been 
lowered into u well 40ft. deep and failed to per- 
ceive any stars of the first magnitude (as likely as 
not because none such happened to be in transit 
over its mouth), therefore no one else similarly 


Situated can have ever seen any! Now Sir John 


Herschel was a man of such world - wide 
and unassailable reputation that it seems almost 
like an vig termed to undertake to defend any 
statement deliberately made by him; but I must 
remind Mr, Swift that our great English astrono- 
mer does not merely state that'bright stars may be 
seen “from the bottoms of deep, narrow pits,” but 
goes on to add that he has himself “ heard it stated 
by a celebrated optician, that the earliest circum- 
stance which drew his attention to astronomy was 
the regular appearance, at a oertain hour, for 
Several successive days, of a considerable star, 
through the shaft of a chimney.” Now, here is 
an assertion as to a matter of fact; and one would 
be really curious to know whether Mr. Swift would 
borrow from the vocabulary of Dillon, Healy, and 


lishers), and Godfray’s “ Elementa 
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Co. to describe. Sir John Herschel, or the optician 
who was his informant. Of course it is the lumi- 
nosity of the atmosphere which interferes with the 
perception of stars in daylight; but itis mainly 
the large expanse of it. Doubtless dozens who 
will read these lines have seen Venus in brilliant 
sunshine a month or so after her greatest eastern 
elongation from the sun. A paper tube will 
enable anyone with average sight to pick her up 


hen | under these ciroumstances. 


The letter of “ Amateur” (27152) on p. 180, has 
put me on a fresh track in connection with the 
Supernatural Darkness on the First Good Friday. 
In the light of the information he gives, let us see 
what foundation there is for the stuff talked by the 
Darlington clergyman on the 18th ult. Now, to 
begin with, Dionysius was an Athenian, and not an 
Egyptian at all; and the two sources alone from 
which we gather any information whatever con- 
cerning him are Acts xvii. 34, and that queer 
hash, the “ Lexicon” of Suidas (dating probably 
from the end of the eleventh or the beginning of 
the twelfth century). In it Suidas who says that 
Dionysius studied first in Athens, and subsequently 
at Heliopolis in Egypt, and that while in the latter 
city he witnessed that remarkable “ eclipse of the 
sun,” concerning which he, addgessing his friend 
Apollophanes, gave utterance to the words quoted 
in Latin (on p. 629 of my edition) of “ Ainsworth’s 
Dictionary”; but which appear in Suidas in 
Greek, and with a change in the latter clause of 
the sentence, thus, j rò Qsiov macye, Ñ Ty 
mwacxévrt supwdoyet.” Here, it is obvious, is the 
source of the quotation by the vicar of St. John’s, 
Darlington. Probably Suidas himself derived his 
information from the “ Epistle to Polycarp,” b 
the Pseudo-Dionysius, a forgery of the fift 
century. It may gratify Mr. Gardner (letter 27112, 
p. 156), to learu how extremely trustworthy are 
alike the science and historical acouracy of his 
spiritual pastor. 

In answer to reply 62067, “T. S. S.” having 
mastered the rudiments of the Calculus (“ Dif- 
ferential Calculus for Beginners, by Knox, and 
Hemming’s book, published by Macmillan, are very 
good), may go on to Cheyne’s Elementary 

reatise on the Planetary Theory (same pub- 
| Treatise on 
the Lunar Theory.” Abbatt's little book, referred 
to in my former letter, contains a good deal that 
is worth stndying, and, of course, the immortal 
“Principia ” of Newton (at any rate the first three 
sections of it) will not be neglected. A quantity 


of information, both with reference to spherical 


and gravitaticnal astronomy, will be found in an 
American book, “A Treatise on Astronomy,” by 
W. A. Norton. When your correspondent has 
conquered the works to which I have referred, he 
may attack the “ Mécanique Celeste” of lua Place. 
It is needless to add that there is a mass of 
matter relating to gravitational astronomy in the 
form of detached essays in the Proceedings of the 
Royal, Royal Astronomical, and of foreign learned 
Societies. - 

From what “ Corona” says in query 62244, on 
p. 185, it appears as though he must have been em- 
ploying 4-lens terrestrial eyepieces for astrono- 
mical observation—an odd arrangement, to say the 
leastof it. I, myself, possess an ordinary Huyghe- 
nian eyepiece, magnifying 42 diameters, which 
gives a field of over 1° in diameter; and by the 
adoption of alow-power eyepiece of the aplanatic 
form my querist ought to obtain the angular sub- 
tense of field he requires. He may, perhaps, know 
that the Kellner, or Orthoscopic eyepiece con- 
sists ofa double-convex crossed lens for the field- 
glass (with its most convex side towards the object- 
glass) and a meniscus of great convexity but small 
concavity for the eyeglass, without the usual stop 
between them. This gives a very large field as 
compared with the common Huyghenian form. The 
aplanatio eyepiece only differs from the one which 


I have just described in the eye-lens, the field lens | w 


remaining as in the Kellner. In the aplanatio, 
the eye-lens consists of a double-convex crown 
glassand a plano-concave flint. This achromatises 
the large, flat field of the eyepiece, and makes ob- 
servation more pleasant, It is the very thing for 
the observation of comets and star clusters, such 
objects as hI vi. 38 and 34 exhibiting a perfectly 
glorious spectacle. Comparing the simple Huyghe- 
nian, or negative, with the Ramsden or positive 
eyepiece, the latter has the flatter field of the two ; 
but this slight drawback is counterbalanced by the 
advantages presented by the older form. There is 
nothing like it for all-round astronomical work. 


I should recommend “ T. S. S.” (query 62248, p. 
185) to consult a paper by Mr. Backhouse, “On 
the Aspect of the Zodiacal Light > Epos the 
Sun,” on p. 46 of Vol. XXXVI. of the Monthly 
Notices of the R.A.S. (it is in the number for 
November, 1876). I cannot find the passage he 
quotes in the only edition (the first) of Newoomb's 
“Popular Astronomy in my own library. 

In reply to query 62260 (p. 185), the late Prof. 
Miller, from an elaborate series of sa sear 
determined the weight of a cubic foot of water at 
a temperature of 62° F., and with a barometric 
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pressure of 30in., to be 62°3211b., agreeing with 
that found by Sir George Shuckburgh at the end 
of the last century; and this is legalised by statute. 
It must, however, be remarked that this ratio does 
not precisely agree with that adopted in Franoe; 
nor, for that matter, with those adopted by Austria, 
Russia, and Sweden; but as these all differ very 
slightly, inter se, there is no reason to suspect the 
English determination, confirmed by Act of Par- 


liament, of inaccuracy, and it is the one which | 


should always be employed in this country. 

The ideas of Mr. Hampden (letter 27179, p. 200) 
on the subject of the use of the sextant are—to put it 
as mildly as possible—remarkably vague. Of course 
it would be absolutely impossible to determine an 
angle of between 8” and 9” with it at the extremities 
of a base of 4,000 miles in diameter, and no one but 
a lunatic would attempt to employ the instrument 
for any such purpose. What it is used for (in 
connection with the sun) is to determine the alti- 
tude of that luminary above the rational horizon 
of the observer at any given instant ; and the more 
rapidly the earth rotates on her axis—and conse- 
quently the more rapidly the sun’s altitude appears 
to change, the greater the value of the observations, 
A figure may make this intelligible. Here E is 


the centre of the earth, O an observer on its sur- 
face (say, at the Equator), Z is his zenith, and S 
the sun, HN the horizon. Then what the observer 
does is to measure the angle SOH at a partioular 
second as shown by his chronometer. The rotation 
of the earth in the direction of the arrow in the 
diagram will presently bring his zenith to 2; 
when (as the sun may be regarded for our present 
purpose as stationary) the sun’s seeming altitude 
will be SO’'H’. The orbital speed of the earth in 
no way affects the measurement, as it is seemingly 
transferred to the sun, whose apparent motion 
among the stars is so thoroughly well known that 
his exact position is discoverable at any given 
instant. f 


In connection with reply 62181 (p. 205), I would 


ask Tau if he has reflected on the dimensions 
of the lunar rills or clefts: whether he knows 
what their width must be to be visible at all; and 
whether he is aware that some of them are 200 or 
300 miles long? The mass of the Moon is onl 
about 0°15 that of the Earth, hence a body, whic 
would fall 16°1ft. in one second at the surface of 
the latter, would only fall 2°48ft. during the same 
interval on our Satellite. 

Mr. Kerr (query 62270, p. 207) will find a large 
amount of information in a popular form in Hol 
worth's Handy Book of Parish Law, published 
by Routledge. 

“Derby” (query 62285, p. 208) had better not 
waste his money in an attempt to convert a 1 fin. ter- 
restrial telescope into an astronomical one, With re- 
ference to the remainder of his questions, the focus 
of an eyepiece is the focal length of its combined 
lenses, The advantage of having two lenses in the 
Hayghenisn eyepiece is that it gives a field,” 

hich has scarcely a recognisable existence with a 


5 


single lens, and that definition is good practically - 


up to the edge of it. 

If One Gated ” (query 62291, page 208) 
will only go and look at the table of Tolls 
painted up at the Turnpike Gate to which he 
refers, he will find that a toll is payable upon 
every vehicle having so many wheels, &c. Clearly 
then his man was liable to pay both for his waggon 
and for the cart fastened behind it; and I am 
strongly of opinion that—assuming that six months 
has not yet elapsed—he could still be proceeded 
against under 3 Geo. IV. o. 126, s. 41 for evading 
the toll. 

I learn from California that it is expeoted that 
the Great Lick Telescope is expected to be mounted 
and in working order early in September. 

A Fellow ofthe Royal Astronomical Sooiety. 


WHITE PATOH ON THE MOON. 


[27197.]—ON the evening of May Ist, not 1 
an opportunity of seeing this lunation before, 

noticed, south-east of the Great Pass of the Alps, 
a white patch that I never saw before. It is not 
so small as to be easily overlooked, and think it 


* 
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may be seen with 2in. or 3in. of aperture. It did 
not appear to be haze, because some small craters 
within it were as distinct, I thought, as others out- 
side of it. Perhaps some of “ours” may have 
seen it, and will tell me if it is anything new, and, 
if 80, their opinion of it. I do not think I could 
have overlooked it before, as it is situated on a 
part of the moon in which I am much interested, 
and the definition was not as good as I have seen 
it many times before with the same telescope—a 


12in. silver-on-glass. 
Bank Top, Darlington. W. H. Harris. 


AQUEOUS VAPOUR AND STEAM. 


[27198.]-—SINCE “E. L. G.” (27189) considers 
that I have been well answered, I suppose I must 
be very dense, for I cannot even now understand 
how it is that iron hot enough to decompose water 
will yet not do so if free oxygen be present. 

No doubt if H,O be decomposed in air the 
liberated hydrogen will combine with oxygen ; but 
that is not the question, which is, whether or not 
the water is decomposed, and not what becomes of 
the products. Potassium thrown on water will 
decompose it, and the hydrogen will combine with 
oxygen of air; but F. C. S.“ will not say that 
because no free hydrogen is present the water has 
not been decomposed. 

I do not see how the case of the boiler applies. 
„F. C. S.“ is, I presume, comparing the energy of 
the steam to the affinity of the heated iron for 
oxygen. Of course, if the boiler be gradually fired, 
the steam will escape at the 10lb. valves, and not 
at the 501b. valve, because, if the 10lb. valves are 
large compared to the firing, the pressure will never 
reach 50lb. But suppose that the 10lb. valves 
are weighted to 1001b., and that when pressure has 
reached, say, 961b., 901b. each be taken from 100 
valves and 50lb. from the remaining one, does 
“F. C. S” say that no steam will escape from the 
valve now weighted at 50lb., because the other 
valves are weighted at 101b. only ? 

I say that steam will issue from all the valves; 
but, of course, in the case of the 50lb. valve, only 
for a short time, because escape of steam will 
reduce pressure to below 50lb. But suppose, again, 
that at moment of reducing weight of valves the 
firing be augmented to such an extent that loss of 
steam pressure be compensated for. I say that 
now steam will continue to escape from 50lb, valve 
as well as from others, because the energy of the 
steam is more than sufficient to lift it. 

If we now consider the iron, which, be it remem- 
bered, has sufficient energy to decompose water, it 
will, according to “ F. C. S., on coming into con- 
tact with a molecule of water, not decompose it, 
but pass it on, and take instead a molecule of free 
oxygen. I can imagine a sentient being doing so; 
but I cannot imagine a steam-hammer refusing to 
crack a marble because a nut happens to be present. 
I can understand that iron might decompose vapour 
if the tension of that vapour is great, say lõin. 
Hg; but not when the tension is 2-10in., as it is 
in the case of ordinary air; but what we have 
been told is, that the cause of the non-decomposi- 
tion isthe presence of free oxygen, and not because 
of the low tension of vapour. 

Suppose, once more, that air is composed of 
nitrogen only, and the amount of aqueous vapour 
remaining the same, would iron now decompose 
the vapour? If“ F. C. S.” is “ofthe same opinion 
still,” I shall feel much obliged if he will refer me 
to experiments illustrating the point. There is 
another matter not touched upon—viz., the differ- 
ence between the oxides formed in each case, 

“E. L. G.” (27189) contends that the term steam 
includes clouds, and that clouds consist of bubbles; 
hence, since bubbles are composed of water, steam 
is in some cases water! He also says that a steam 
cloud need not contain any aqueous vapour. ‘But 
since water, whether bubbles or droplets, gives off 
vapour at all tem eratures, it would seem that a 
steam cloud could not exist apart from aqueous 
vapour. Kensingtonian. 


ON THE LAWS, REAOTIONS, AND 
CONSTRUCTION OF SOME FORMS OF 
PRIMARY BATTERIES. 


[27199.]—IN letter 27194 I made an omission. 
Before the words near the end Hence it will be 
seen, please insert the following, Consumes a 
certain (equivalent) quantity of oxygen from the 
oxidant,” 

The next point to be considered in batteries is 
chemical—namely, the reactions in the cell by 
which the eleotrioity is generated. In by far the 
greater number of cells zinc is the positive element, 
and so we will take a cell with a zinc positive as 
typical. The reactions of each cell will be described 
more particularly when the cell itself is treated of, 
so I shall take the positive of zinc in dilute 
sulphuric acid, and the negative plate of copper or 
silver in the same. 

Now the zino is first superficially oxidised by 
the water in the dilute acid, and this oxide is 
immediately dissolved by the acid, forming zinc 


sulphate, and leaving a fresh surface of zinc ex- 
osed, which in its turn undergoes decomposition. 
his action, if chemically pure zinc is used, only 
takes place when the circuit is completed. Now, 
since the zinc robs the water of its oxygen, hydrogen 
is of necessity set free, the reactions being as 


follows: 
ZnO + 80. Ho. + H, 


Zn + OH, + SO Ho, 
ZnO + SO,Ho, + H, = SO,Zno” + OH, + H, 


This H: is set free at the negative plate, where 
it rises to the surface in bubbles, but unfortunately 
a portion of it clings to the negative plate forming 
a thin film of hydrogen over it, thereby increasing 
the resistance of the cell, as hydrogen, being a gas, 
is a bad conductor, and, worse still, setting up a 
back electromotive force, as hydrogen is positive to 
zine, : 

This action is called “polarisation.” It is over- 
come by what is called a “depolariser,” which is 
some substance containing oxygen, a portion of 
which oxygen is sufficiently loosely combined with 
the substance to enable the hydrogen to break the 
bonds uniting it to the substance and cause it to 
combine with it to form water. 

It is evident, then, that in any cell there area 
series of chemical changes going on, and, as a 
natural consequence, the resistance of the cell is 
gradually increased. This naturally tends to lower 
the E.M.F. in the outer circuit. 

Again, as the substances become used up—i.e., 
as the free acid is converted into zinc sulphate, 
and the depolariser loses its oxygen—the solution 
approaches saturation, and the action proceeds 
more slowly; and owing to the depolariser losing 
oxygen the hydrogen eventually is not taken up as 
fast as it is generated, and so polarisation, partial 
or complete, sets in. These are some of the causes 
why batteries fall in E.M.F. after being some time 
in use. 

Other causes are the porous cells getting clogged 
with crystals, which diminish their porosity, and 
so increase their resistance, and very often also 
owing to the connections becoming dirty, owing 
either to fumes given off by the cell, or to the salts 
creeping up, as they will do. 

To return to the chemical question. We have 
seen that the zinc is converted into sulphate, and 
that an equivalent of hydrogen is set free, which 
polarises the cell, We have now to consider the 
means employed to remove this hydrogen as fast as 
it is formed. 

In the Smee cell this is done mechanically, as 
will be afterwards described ; but in most forms it 
isdone chemically. We will take a Daniell cell as 
an example, and also a Grove cell, to show the 
different reactions. 

In a Daniell cell the zinc is converted into sul- 
phate, as described, and hydrogen set free. Now 
this hydrogen is, as already stated, carried over to 
the negative plate, which is of copper in this 
instance. This copper is contained in a vessel con- 
taining a saturated solution of sulphate of copper 
(SO: Cu“). The zinc is usually contained in a 
porous pot wiih the copper outside. The reactions 


are — 

In other words, the H having a stronger affinity 
(being more positive to it) for oxygen than copper 
splits up the copper sulphate into sulpburic aol 
and metallic copper, which is deposited on the 
plate; thus the hydrogen is removed, and the copper 
plate is kept always clean and fresh. To keep the 
solution always fresh and saturated, crystals of 
copper sulphate are suspended in the solution, 
which gradually dissolve. 

Grove's cell consists of zinc in dilute sulphuric 
acid, and platinum in concentrated nitric acid. 
The reactions here are as before for the zinc. The 
hydrogen set free combines with the oxygen of the 
nitric acid, and nitrous fumes are set free. 

In each case a certain quantity of zino dissolved 
sets free a certain equivalent quantity of hydrogen, 
and this hydrogen abstracts a certain equivalent 
quantity of oxygen, and all these actions and re- 
actions produce a certain quantity of electricity, 
which quantity of electricity is the equivalent of 
the quantity of heat which would be generated by 
the different combinations produced in the cell 
minus the heat absorbed by the different decom- 
positions which take place. Hence a chemist, by 
knowing the quantity of zinc required to produce 
a certain quantity cf current, can calculate all the 
quantities of acid, hydrogen, oxygen, &c., either set 
free or used up in generating that current. 

Electrician. 


[27200.]—Iw last week’s number, Electrician ” 
promised us a series of letters treating with the 
above subject, and gave his explanation of Ohm's 
law asa beginning. It is to be hoped, both for the 
sake of “Electrician” and the readers of the 
“H. M.,“ that the remainder of his letters will 
contain a little more scientifio accuracy, or they 
will not be of much value. a 


After giving us Ohm’s law as C = 


; +r 
goes on to say, Hence it is plain that E. M. F., 


E 
S 
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current, and resistance are so mutually dependent 
on one another that any change in one affects all. 
Perhaps Electrician ” will prove the truth of this 
last paragraph. I can understand that any altera- 
tion of E will affect O; but how will it affect R? 

Then, in speaking of ranning one or more lamps 
from a battery, we are told that if we switch on 
two lamps in the place of one, “we halve the.ex- 
ternal resistance, and ought to double the current; 
but we don’t.” The reason given as to why we 
don’t is remarkable. It is “as more current is 
passing through the ocell the internal resistance 
rises, and a greater portion of the total E. M. F. of 
the cell is consumed in overcoming this resistance, 
and so less is available for use outside the cell. 
Now let us see if this is true. 

Let the total E.M.F. of the cell be 2 volta, the 
internal resistance be ‘6 ohm, aud the external re- 
sistance (one lamp) be 2 ohms, Then, by Ohm's 


law, O = 5. From which C = ‘8 ampère, 


Now, if we switch on another lamp, we may take 
the external resistance to be halved; then we have 


— or C = 1:3 ampère, which is not double 


the current we had with only one lamp in oirouit. 

So we find that it is not because the internal re- 
sistance of the cell rises that we get less than 
double the current, but because there is any in- 
ternal resistance at all, If we could get a battery 
without any internal resistance, then the current 
would increase in direct proportion to the number 
of lamps. 

I trust “ Blectrician" will not fail to give us the 
full series of the letters he promises, for I am 
hoping to find in them a full description of the 
wonderful battery of which he has lately been 
telling us so much (or so little). M. S. 


NEW FORM OF WHEATSTONE BRIDGE. 


[27201.]—AS the construction of eleotrical ap- 
paratus has lately ocoupied the attention of readers 
of the E. M., perhaps a sketch of a novel form 
of Wheatstone bridge would not be out of place in 
your columns. The form of bridge usually made 
by students, which has been figured in your 
pages, is open to the objection that in order to be 
fairly efficient it must be some 20in. or 30in. long. 
Prof, Guthrie directs the board to be 2ft. long b 
4in. broad. Now, the same length of wire whi 
would require a board 2ft. long when stretohed in 
the usual way, can bya simple device be stretched 
on a board Gin. long by 2in. broad. It is oa 
necessary to take the wire backwards and forw 
in a zigzag fashion, as shown in sketch, and then & 


) 


much longer wire can be used if required without 
inconvenience, The instrument I have made is 
contained on a board Sin. square, so that I oan 
place a galvanometer on the same, and so make the 
apparatus complete. It might be anticipated that 
a difficulty would occur in measuring the length of 
the wire where it passes round each pin. I geb 
over this by using stout brass pins with goodh 
and drive them down until the wire is nipped at 
each side; the part whioh passes round the pins can 
then be neglected in subdividing. A. N. 8 


PRIMARY BATTERIES. 


[27202.J—My attention was attracted by one 
paragraph in the letter under the above title pub- 
lished in your last issue, which I think might with 
advantage be further explained by your corre- 
spondent. 

He says: “If we have a battery running one 
lamp well, and switch on another lamp, we halve 
the external resistance, and ought to double the 
current; but we don’t, because as more current 18 
passing through the oell, the internal resistance 
rises, and a greater portion of the total HM. F. of 


! 
| 


— d 
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the cell is consumed in overcoming this resistance, 
and so less is available for use outside the cell. 
Consequently we obtain two lamps in circuit 
neither of which gives as much light as the one did 


before. 

The law of Ohm statesthat “ the strength of the 
current varies directly as the E.M.F., and inversely 
as the total resistance of the circuit”; and the 
switching on of the second lamp (similar, I pre- 
sume, to the first) mentioned by Hlectrician,” 
would, without further explanation, be regarded 
as an additional resistance, the total external re- 
sistance thus becoming twice as great, instead of 
being halved. 

The matter is, however, explained by the law for 
finding the total resistance (R), presented by a 


‘divided circuit in which the current branches off f 


into two or more parts which afterwards rejoin ; 
an arrangement known as“ multiple or “ parallel” 
arc, as distinguished from a circuit in series.“ 


By this law R = ^”: 


: „ri T2 representing the 
individual resistances—in the present case the two 


ps. 
I understand this is the arrangement your corre- 
spondent means, and if so, his statement may be 
proved by this law. 
- [should like to know why more current passing 
through the cell causes the internal resistance to 
rise. Is it only on account of the additional 
chemical action ? A. N. 


MIC ROSCOPIOAL. 


[27203.)—My time having been occupied by 
other matters, I regret that I have been obliged to 
leave several queries, some of them addressed to 
me, unanswe 


re 
Microscopical, 61904 (optical tube length).—If |. 


a “Beginner” measures the distance from the 
diaphragm in his eyepiece to the back lens of his 
objective he wiil obtain a result sufficiently accu- 
rate for all practical purposes, with powers from 
in.and upwards. The optical tube length will, 
owever, be a little shorter with lower powers. 
pyre on this subject by Mr, Frank Crisp, Sec. 
RMS. in E.M.” Jan. 11, 1884, No. 981, p. 406. 
Seibert’s No. 7 water immersion, 61979 (Tests 
for Penetration and Definition).— This is an 
important subject, about which a great amount 
of misconception exists. Let us first get at the 
meaning of the words. According to Goring 
Pritchard, and Brewster in 1837, “ Quekett,” 2nd 
edition, 1852, “Jabez Hogg,” 2nd edition, 1855, 
penetration or “separating power” = resolving 
power; definition = freedom from spherical 
and chromatic aberrations, So also “ Micro- 
graphio, Dictionary,” 8rd edition, 1875, with 
this exception, that according to it, sepa- 
rating power = magnifying power. In Car- 
enter,” 5th edition, 1875, penetration = focal 
epth; so also in Beale, 5th edition, 1880. 
Probably the term “ penetration” came tomean reso- 
lution from the phraseology used in connection 
with Herschel’s monster telescope “penetrating ” 
into space and resolving very minute stars which 
were thought to be immensely farther off than the 
more conspicuous ones. ° 
The word “ penetration ” is now used solely with 
reference to depth of focus. 
The qualities of an object-glass are 6 in number. 


1. Magnifying power. 
2. Resolving power. 

3. Penetrating power. 
4, Illuminating power. 
b. Flatness of field. 

6. Defining power. 


1. No test is required for this, as it can be directly 
measured. Imagine anyone saying that a scale of 
Morpho Menelaus was a good test of magnifying 
power 

2. Resolving power is simply numerical aperture, 

N. A. This can also be directly measured, 
therefore no test is necessary. 

8. Penetrating power is the reciprocal of re- 


solving power, or No test is necessary. 


4. Illuminating power is (N.A.)?, or N.A. multi- 
plied by itself; no test necessary. 

5. Flatness of field. Tests for low powers, a 
micro-photograph ; for medium powers, a stage 
micrometer ; for high owers, a slide of minute 
bacteria or micrococci, dried on cover and stained. 
This is not so important as is usually supposed, 
especially in high powers, 

6. Defining power depends, as we have seen, on 
the freedom of the lens from spherical and chro- 
matic aberrations. Of these two, the spherical is 
the all-important one. 

Of the method of testing lenses for this point, I 
have treated already at length in these columns; 
therefore, will merely say that it is performed by 
viewing a suitable object illuminated by solid 
right cones of light, the object being placed in the 
apex of the cone. Cones of small angles should 
Grst be used, and then enlarged until the object 
begins to get pale, milky, or foggy. On removing 
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the eyepiece and looking down the tube at 
the back lens of the objective, it will ba seen 
what portion of the lens is filled with 
light, thereby determining at what point in 
the aperture of the objective, the spherical aberra- 
tion begins to operate, the best lens being that 
which will stand the most light. Flooding an 
object with too much light is only another name 
for spherical aberration in the object-glass. A 
ood objective is one which cannot be flooded. 
uitable tests for spherical aberration :— 


Very low powers, 3, 2, 1}in., wing of Agrion 
pulchellum & (dragon fly). 

Nycteribia Hopei (parasite of Indian flying fox) 
squeezed flat in balsam. 
Low powers, 1, Zin., proboscis of blow-fly squeezed 


at. 

Medium powers 2, 16, low-angled àæ in., minute 
hairs on proboscis of blow-fly; hair of pencil tail 
(Polyxenus lagaries), diatoms on a dark ground. 

Medium powers, wide angled, 3, J, zin., P. formo- 
sum and N. lyra in balsam or styrax, bacteria and 
micrococci stained. 

High powers, wide angled immersions, the se- 
condary structure of diatoms, especially the fracture 
through them. 

Navicularhomboides in balsam or styrax, bacteria 
and micrococci stained. 

Chromatic aberration is not so important as the 
spherical, because some very fine object - glasses 
have a good deal of outstanding colour. 

Tests for low powers: Thin section of deal, the 
coarse structure, Medium powers: The discs in 
ditto. High powers: Podura scale and P. for- 
mosum. 80 it will be seen that there is only one 
point of paramount importance in an objective to 
be tested, and that is its spherical aberration. The 
other qualities can be measured. 

The measured values of my Seibert, No. 7, are 
Initial magnifying power, 160 diam., N.A. 1°08; 

illuminating power, 1°16 ; penetrating power 92. 

While on this very important topic, let me point 
out the fallacy of the American system of testing 
lenses. The following is an example of what one 
frequently sees in their journals, So-and-So’s im- 
mersion 1-14, 1'3 N. A., resolves No. 27 on some- 
body’s test plate. This test merely shows that the 
jens is possessed of a certain aperture, and that its 
marginal zone is sufficiently well corrected to com- 
bine the dioptric beam and the first diffraction 
spectrum which pass through it—a condition by no 
means difficult to fulfil, There is not much 
diffculty in making a lens which shall 
have two points in its marginal zone with 
a common focus; but a great. difficulty lies 
in the way of making a lens which shall have a 


‘point in its centre, and one in its marginal zone 


with a common focus. One of these glasses, with 
only a corrected margin, was in my possession the 
other day. It was handed to me asa unique speci- 
men of American manufacture; it was called a 3 
of 1'3 N.A. On measurement I found its initial 

ower was 60 diam. ; it was, therefore, a full 4. By 

nereasing the power 50 per cent., the difficulty 
of construction is greatly diminished ; the measured 
aperture was 1:325 N.A. This glass gave a very 
good picture of the stris on A. pellucida illumi- 
nated by oblique light, which showed that the 
dioptric beam which passed through one side of 


the marginal zone was brought to the same foous 


as the first diffraction spectrum which passed 
through the opposite side of the zone. 

But when a much coarser diatom was examined, 
the illumination remaining the same, there was an 
immense falling off in the quality of the definition, 
for while the dioptric beam was in the same posi- 
tion on the marginal zone of the objective, the 
first diffraction spectrum passed through the centre 
of the lens. The spherical aberration of this lens 
being uncorrected, the foous of the central portion 
of the lens was not coincident with that of the 
margin; therefore, the first diffraction spectrum 
was not combined with the dioptric beam, thereby 
accounting for the confusion in the resultant image. 
With the solid cone test the lens, of course, utterly 
broke down. My object in this is to point out 
that such a lens is useless for work even with 


‘| oblique—light when the structure varies much 


from that of A. pellucida in fineness. 

What can be the use of a lens merely for the 
purpose of manufacturing false images on irresolv- 
ablediatoms, Iam at a loss to understand. Arguing 
by analogy. I have no doubt that the A. pellucida 
consists of a minutely perforated membrane, 
having the perforations closer together transversely 
than they are longitudinally, which causes the so- 
called transverse stris to be coarser than the 
longitudinal. But no one has ever seen this. A 
diatom cannot be said to have been resolved unless 
the perforations have been seen. In faot, it is not 
properly resolved unless a fracture passing through 
the perforations can be shown. I term Triceratium 
fimbriatium and- Isthmia nervosa resolved dia- 
toms because a fracture passing through their 
secondary structure can be seen. But A. pellucida 
is in the same state of resolution ay that 
Navicula angulata (P. angulatum) was 40 years 
ago. The microscopical crux of those days was 
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the exhibition of the striæ ; now, however, we can 
see the fracture passing through the perforations. 

Microscopic Stages (62092).—A good mechanical 
stage is very beneficial in high-class work. A bad 
mechanical stage is worse than useless. A good 
mechanical stage requires not only to be well 
planned but very carefully and thoroughly made. 
Most mechanical stages are defective in design and 
scamped in workmanship. Object carriers of all 
kinds are bad; but spring clips are the worst of 
all. <A rotating stage is the least important part 
of a microscope, except for polarising and petro- 
logical work. II you have no clips or object 
carrier, you need not use your mechanical action 
for rapid cursory views. 

Immersion Condensers (62093).—Oil immersion 
condensres can be used with dry objectives. 

Bacteriology (62094). Reichert's 7a is a } of 
114°, and costs £2. I do not know of an oil im- 


mersion d for £4, 
April 29. Edward M. Nelson. 


ROOCK-ORYSTAL SPHERES. 


[27204.]J— R. J. M.” (27098) is in the right 
when he supposes that these can be made — indeed, 
are made —by both American and European work- 
men. Given the stone, there is no more in it than 
making glass spheres. I have myself worked opti- 
cally perfect spheres in glass, and should not feel 
any great difficulty in working up rock crystal. 1 
ground lenses and prisms of rock orystal 20 years 
ago. The extreme hardness of the material cer- 
tainly makes the working costly. I should sup- 
pore the high value at which some of the larger’ 

alls are estimated is due to the scarcity of such 
masses free from shakes and other imperfections, 
more than to any occult skill needed in working up. 
After an inspection of the immense collection of 
Oriental lapidary work forming pee of the presents 
made to the Prince of Wales, I came to the con- 
clusion that English, American, and Continental 
lapidaries can “lick” Orientals all to pieces at 
stone-cutting. Prismatique. 


OPTICAL PHENOMENON. 


27205.]J—MR. W. H. 'SHRUBSOLE (27102) I 
think will find the apparent opening and closing 
up of the images, as seen by rotating the “ piece of 
silvered glass” in the same plane, is due to the 
fact that a “piece of silvered glass,” such as is 
used for ordinary looking-glasses, &., is invariably 
wedged in one direction. A moment's thought will 
at once give Mr. S. the olue to the easily solved 
problem. A piece of absolutely parallel silvered 
glass, such as is used for the index or horizon 
reflectors of a sextant, I do not think will show the 
closing and opening out—indeed, the fact of such a 
phenomenon (?) existing would prove the glass 
imperfectly worked. I may add that absolutely 
parallel glass is one of the most difficult of the many 
difficult pieces of work that go to make up the 
total skill of a working optician. 

Prismatique. 


[27206] A FURTHER feature in connection 
with this phenomenon (letter 27102) is worth 
notice: it is that the light emanating from the 
images reaches the eye in a more or less polarised 
condition. 

When a Nicol prism is used aud a plate of 
selenite interposed, the images present the usual 
complementary colours, and go through the ordi- 
nary changes when either the mirror, selenite, or 
prism is rotated. W. 


LATHE MATTERS. 


F to letter 27133, I hope 
«H, A. M.“ will not think me hyperoritical if I 
take exception to his second paragraph, where he 
says that the centring of the chuck would be 
determined entirely by the plain surfaces, the screw 
having nothing to do with it but only holding the 
parts together. This would do away with the 
necessity for that extreme accuracy,” &. 

I think if “ F. A. M.” looks at the matter agai 
he will perceive that as in a view of a right-hand 
screw the thread rises from left to right on the 
side nearest to the observer, and the reverse way 
on the side furthest from him, and similarly that 
the inclinations are reversed on the right and left 
sides, he will see that the thread even of a buttress 
section, or “ resistance’? form, as it seems the 
fashion to call it, has still something to do with 
the centring. And while on the subjeot, I ma 
say that without having tried any experiments, 
am strongly of opinion that the “buttress” or 
resistance thread is not so strong as an ordinary 
V-thread. It may be au Appropriate sort of thread 
to use in the breech-plug of a gun, and, as Whit- 
worth has so used it, I may be supposed a heretic 
for suggesting that 1 don t see its great advantages, 
even for that purpose. I mean, in the course of a 
day or two, to try a buttress thread against an, 
ordinary Whitworth V, and ‘will immediately 
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withdraw my opinion expressed above if I find my 
anticipations not verified. By the way, whilst on 
the subject of screws, what a very peculiar sketch 
ef a double-threaded screw is given on page 166, 
Fig. 35. It is, in fact, so much like a single- 
threaded sorew as commonly but erroneously 
drawn, that I fail to see the difference, notwith- 
standing the a b a b, &c. 

I send a sketch of the manner in which I have 
screwed the cross-arms of my last planing machine 
into the cast-iron boss, and for its particular pur- 
pose I do not think it can be improved upon, Even 
for a lathe chuok it might do if properly fitted; 
but, as I have always contended, neither this nor 
any other will do if the screw is not well out. 
have been looking at some of the letters about 
chuck-fitting, but I cannot light on the ones in 
which so-called “D tools” or “half-round bits” 
are relied upon for forming the proposed cylindrical 
fitting of a chuck on its mandrel. The proposers 
of such a plan seem to forget two things, one being 
that before you attempt to bore with a D tool you 
have to prepare the hole for its reception to about 
the depth of, say, jin. or more, according to the 
degree of front bevel of the tool, in order to give a 
fair bearing; and, secondly, that when you have 
done that you never find the tool itself do other- 
wise than leave a very perceptible indication of the 
commencement of its own cut, and between 
the two you get a very imperfect imitation 
of a oylindrical hole. Then as regards 
taps for making the screws in chucks. People 
fanoy that if you have a succession of taps of 
increasing diameters, you can produce good threads 
in chucks, Well, I have had a good deal to do 
with the matter, and I am satisfied that nothing of 
the kind is the case. The internal screws must be 
out in a screwing lathe with a tool of a single 

oint, or embracing about a thread and a half, 

eaving little or nothing for the finishing tap to do. 
A cone-fitting as advocated a few weeks ago, with 
the ordinary screw in front of the cone, would not 
be nearly so good as the oylindrical fitting with a 
flat sheulder in rear, if you could only get it ata 
price that would not be quite prohibitory. Atthe 
same amod am completely opposed to the adop- 


tion sof the oylindrical fitting on mechanical 
grounds only. If. interchangeable chucks are 


required, in the same way as interchangeable parts 
of microscopes, the same fitting must be adopted 
in the former case as in the latter—viz., true 
screws, and flat shoulders to screw against, These 
are essential, and all the rest . — 


27208,]—IN Dr. Edmunds’s and Mr. Gray’s 
“letters of April 1 and 15 H. M.,“ there is a special 
screw-thread, which they refer to as the resistance 
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or buttress thread, to which I should like to call 
the attention of your readers, independently of the 
purpose for which they advocate its use. 

As early as 1862, Mr. E. T. Loseby, now of 
Leicester, took out a poen, No. 3454, in the 
printed specification of which the following passage 
occurs at page 5: “ The threads of the screw which 
are found to be most advantageous are of an 
original or novel form; the sides resisting the 
thrust are cut at right angles to the axis of the 
screw on one side, and at an oblique angle on the 
other, making the threads similar in form to those 
of a ratchet, and combining the advantage of a 
aquare-threaded screw with that of its being easily 
made in discs or screw plates.“ 

From this it will be seen that he had invented 
this form of thread 25 years ago, and I may further 
say that he had left samples of this thread at the 
Society of Arts, TE on 6th August of the 
previous year and explained their speoial advan- 
tages, and some correspondence ensued about the 
new thread, without, however—so far as I know— 
the invention having been brought prominently 
forward. 

It would be interesting to find out by what stages 
this thread has now come to have its qualities 
appreciated after lying 25 years unrecognised. As 
an engineer, I think it would be also interesting 
and instructive to know what is the opinion of 
your correspondents as to the capacity of this form 
of screw thread to general engineering purposes. 
It appears to possess all the qualities of the 
standard Whitworth V-thread, with the additional 
advantage of precluding the Poy of jamming 
with the nut and its consequent rapid wear, when, 
as in joints which have to be frequently broken 
and remade, the nut has to be repeatedly taken off 
and put.on. In fact, for purposes where the screw 
and nut are not required to take a pressure in both 


directions, as, say, in the screw of a slide-rest, it 


possesses all the requirements for a universal thread, 
specially as it can readily be out with dies in an 
ordinary screwing machine. And I now propose to 
elicit from your correspondents any arguments that 
may be advanced for or against its being set up as 
a universal thread for engineering purposes. 

have seen some screws which were cut with the 
thread at the same time as the specimens sent to 
the Society of Arts, which were, in fact, duplicates 
of them, and in these the acting face of the thread 
forms a right angle with the axis, and the baok of 
the thread an angle of 46°. A. J. Gimson. 

54, Highfield-street, Leicester. 


[27209.]J—1 HAVE read with interest the various 
new ways of cutting screws by specially designed 
apparatus; but I fail somewhat to see the necessity 
for their introduction. They might, perhaps, be 
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handy in a large factory where a man outs Boling 
but screws all day long; but for the amateur an 

ordinary mechanic, surely the usual screw tools are 
enough. Iam many removes from a good turner, 


but screw-cutting by hand was one of the first . 


things I learnt, and, like swimming, once acquired 
itis never lost. Turning seems to get more and 
more elaborate. Friends of mine are constantly 
buying expensive extras before they can make 
their own chucks, or turn out with ordi 

such fancy articles as are sold made of vegetable 
ivory—I mean specially those highly ornamented. 
How many amateurs could make a simple ivory 
thimble by hand, drilling the holes regululy 
without a division plate? Again, I notice a corre- 
spondent asks how to make twist drills, because he 
breaks so many; and another correspondent asks 
for an apparatus to sharpen them with. Why not 
learn to work without breaking them, and why not 
practise to sharpen them ona grindstone? It 1 
perfectly easy with proper tuition and a weeks 
practice. I don’t mean to say that they shonld 
never break; but I have used a set nearly down to 
stumps, with only one breakage. I am quite sure 
that a series of articles on plain turning would 
welcomed by a great number of your readers, in- 
cluding A. Novice. 


` 


[27210.]-—MY sorew-cutting arrangement was 
designed for the use of manufacturers, regardless 
of the special requirements of the amateur. It 
was stipulated that no change wheels or gear of 
any kind was to be used. E 

n reply to“ F. A. M., I may say that with the 
dimensions I have given I believe the arrangement 
would be strong enough to cut threads in chucks 
of 8 or 10 to the inch, as the shifting bearing cat 
be brought close to the tool arm, so that in this 
case the bar will stand a very hard thrust or pull 
without yielding. 8 

„O. J. L.“ would have it that the question 18 
decided that a curve can be formed on Nibletts 
te wash-plate that will give a correct ger for 
any screw to be out. Not yet. I will put it 
another way: Instead of using a fancied curve to 
produce a screw, we will take the converse, and let 
the screw mark out the curve. Set a truly- out hob, 
say, of 20 to the inch, between the lathe oen 
let one arm of the guide-bar run in the thread o 
this hob, while a tracer on the other arm forms al 
outline for half a revolution of the “ swash: plate. 
However slowly the gear may cause this to rotate, 
the curve traced must bea true spiral; it is, in fact, 
a part of the thread of a guide-screw of coarse 
pitch. Now replace the hob by another of 10 
threads per inch; tilt the“ swash-plate” for this 
range in the half-turn, and you have at once 
nothing else but a drunken thread, represented by 


slight addition to the latter in front. 
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the curve of the “swash-plate,” and which could 
only out a deformed thread for the 10-thread pitch. 
The tracer for the 10-thread cannot be made to run 
in the path formed by the 20. Any turners’ ap- 
prentice could demonstrate this by tracing a true 
thread on the edge of a disc, and then by tilting 
this, make the thread a drunken one. Anyone not 
able to see this plain fact, but placing a blind 
reliance on figures, had need to put on mathematical 
spectacles in order to grope out a desired result 
from an imperfeot text. F. H. Wenham. 


LATHE SCREWING APPARATUS. 


eee WENHAM, in letter 27186, p. 178, 
rs to the adjustable inclined plane “fusee- 
engine” principle as being practicable but cum- 
brous, and much in the way. Perhaps I may be 
allowed to say that this principle is actually carried 
out in the screwing apparatus, described on p. 104, 
without being apparently cumbrous or obtrusive. 
The long slide stands close to and parallel with one 
of the lathe-standards, and is little more than a 


t will be quite easy to place the slide horizon- 
tally either in front of or behind the lathe-bed, as 
indicated in the subjoined rough sketch, the tool 


slide being worked by a cranked lever, A. The 
ends of this lever will, of course, move in a circular 
aro, and thus a slight inaccuracy would be intro- 
duced; but in the fine threads out this would be 
quite inappreciable. H. G. Madan. 


A FIVE -INCH LATHE HEAD. 


El E SEND you, by book-post, a tracing of 
a bin. lathe head, in section, so as to show con- 
struction. I find that to keep it as simple and 
caper as possible, it works out slightly different 
to what I had in my mind when I wrote the letter 
you printed 15th ult. It will be seen that both 
the bearings are parallel, and have no adjustment. 
My experience is that parallel bearings are best 
for high, medium, or low speeds, and, if properly 
pro phaser: made of hardened steel, a good fit, 
and, especially, truly round, they will last for many 
years of fair work. When worn, they can be 
made as good as new at small cost. Of course, no 
hearings will last, if allowed to run hot and dry. 
Thave arranged to take end thrust on the front 
bearing. By making the adjustment for end play 
at the two sides of one bearing, there is less chance 
of alteration of adjustment by difference of tempe- 
rature than if a long length of spindle intervene 
between the collars. The belt cone is prevented 
from turning by a feather, and is kept to its place 
and end play of spindle in bearings prevented by 
the one nut in front of back bearing. I have used 
flat thrust plates, as there is no doubt but that 
they run more lightly than coned shoulders. 
There is a țin. hole through spindle, the front end 
being coned for a centre, The tail end of spindle 
can be finished according to the work the lathe is 
Intended for, If the lathe were for my own use, I 
should make the front bearing longer—certainly 
hin, long, probably 2in.; but for foot power, and 

e class of work likely to be done with it, 1}in. 
Would be sufficient (in hard steel), and it would 
run somewhat lighter. It will be seen that L have 
shown flat steps instead of V’s. I cannot under- 
stand why the gut band has survived so long for 
driving lathes. For small accessory apparatus it 
ìs a necessity, but for the main spindle driving I 
think not. A flat belt has more iving power, is 
more easily joined, runs more smoothly, and varies 
less in length from atmospheric changes than a 

ut band. The pulleys, also, can be made quite as 

ght. I have shown four speeds; but for a foot 
lathe I think three are ample: the foot can vary 
the speed so largely, that a small cone for the 
fastest speed possible, a large one for the slowest 
spoed possible, and a middle one for general work, 
are all that are really wanted. I wouldthen make 
the steps 1iin. wide, instead of Izin., and the re- 
maining space could be used for a worm wheel for 
alow motion of spindle. 

Tam not a very diligent reader of the BNGLISH 
MECHANIC; but whenever I take it up, I am almost 
sure to find an article on some new way of cutting 
8 Now, as methods of originating screws 

ese schemes are many of them very clever and 
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interesting. But, for cutting screws in everyday 
work, why not be satisfied with change wheels? 
They give a definite, positive, and accurate cut, 
with a minimum of adjustment. If the spindle 
end projects beyond the back bearing, and if the 
lathe has a slide-rest, then the connection can be 
made at small cost. The following threads—10, 
12, 14, 15, 16, 18, 20, 22, 24, 25, 26, 28, 30, 82, 84, 35, 
86, 40, 45, 5b, and 60, can be cut. If the slide- 
rest, as is usual, has a screw of 10 per inch, with 
a set of 12 change-wheels—viz., 15, 20, 25, 40, 50, 55, 
60, 65, 70, 80, 85, 90. The cost of these is 11s. 8d. 
—say Is. 6d. each for castings for the bracket for 
extension rod and swinging arm, and 28. 6d. for the 
sundry screws, bits of iron for studs, &., and I 
don’t think the whole is a very extravagant total. 
I am assuming, of course, that the lathe owner does 
his own work, as he seems generally supposed to 
do. The work required is all straightforward, and 
when done, gives a reliable screw-outting arrange- 
ment—not a makeshift. 

I shall be pleased to answer any questions, or 


give any assistance I can, 
Arnold-road, Bow, E. Jno. W. Newall. - 


TWIST-DRILL MAKING.—TO ‘‘ QOUN- 
FRY PARSON.” — TRIGONOMETRY.— 
TO “E. L. G.“ 


27218. HAD I at first noticed that £10 to £15 
would not have been thought by you too much to 
pay for drill-making apparatus, I would not have 
troubled you with my unpretentious fixture, which 
would not have cost so many shillings. You need, 
however, have no fear: you would require a separate 
twisted guide for each drill. One would, as far as 
the twist is concerned, serve for all, as the differ- 
ence in the pitch of the spiral of drills is ve 
slight, hardly appreciable from zin. size to zin. 
have no means of testing the difference ; but what- 
ever there may be in the sizes from zin. to hin., or 
smaller still, C. Parson will find no practical differ- 
ence or injury will result from his using the same 
twisted guide, if he needs to do so, for all sizes 
from Jin. to łin. l 

As to twisting the guide, it is a much simpler 
and easier operation than might be supposed. What 
I would do myself would be to take a piece of gin. 
square steel, say, Gin. or so long, put in fire, and 
heat evenly ; take to vice, and grip about Iin. in 
the jaws, with atap wrench on the other end give 
the necessary twist; straighten if it needs it. 
Then take to lathe, and having centred, turn down 
the end which has been held in the vice, and cut a 
screw-thread on it to suit the thread on your little 
two-jaw self-centring chuck, removed for the occa- 
sion from your little American hand-drill. You 
now only need to fit twisted square shank in its 
square guide hole on any suitable frame, which may 
be made to fit into socket of T-rest, and you have 
for a few hours’ work a very simple and not in- 
effeotive N which I think “0. P.“ 
would find would turn out as good work as some of 
the more orthodox and costly methods recom- 
mended to him. , i 

In re the rival sorew-cutting devices, would 


“E, L. G.” kindly look into the calculations given 
by Mr. Pocklington, letter 27138, p. 178? No 
doubt, as it is endorsed by two such authorities as 
it is in to-day's number, we ought not to hesitate 
to accept their word for its correctness, as no doubt 
they have been able to follow out the proof— 
which is more than I have—as more than plane 
trigonometry seems needed. But without doubting 
Mr. Pogklington, confirmation from a mathema- 
tician such as“ H. L. G.” would not weaken Mr. 
Niblett's case. . Fredk, Carre. 


NIBLETT’S SOREWING APPARATUS. 


[27214,]—-I HAVE received, since I last wrote, a 
private communication inclosing a boxwood cylinder 
with a series of threads out by a single-point tool. 
In this I do not detect any variation whatever in 
the spacing of the threads, That the invention is 
a sound one, both in theory and practice is, I think, 
satisfactorily established. In spite of adverse 


critioisms in various styles, I am very glad that I 


took upon myself the work of introducing this 

novelty, of which the entire credit is due to Mr. 

Niblett himself. I have now no fear that this will 
ome in the future a recognised addition to the 
athe. : 

Orders have come into Mr. Niblett's hands, and 
have resulted in a number of valuable testimonials 
from those who have tried and proved the value of 
this screw-cutting guide. But I wish to state that 
I do not, and did not, speak against Mr. Wenham's 
arrangement, I stated that it was the best I had 
seen of its kind, and that its defects—or what 
struck me as defeots— were due solely to the bar 
system, and absolutely inseparable from it. That 
it is practicable and efficient, 1 have no doubt 
whatever, and I think these discussions should not 
arouse jealousies, but should stimulate us to the 
study of various kinds of mechanical movements 
which may be capable of similar practical applica- 
tion. Inventors need, it is true, a hippopotamus hide 
warranted proof against the shafts of ridicule; 
but it would be very regrettable if the fear of such 
shafts should prevent them from publishing in 
these columns their ideas and suggestions. Given 
something to be done, and in the present case that 
something is sorew-cutting, some plan may be hit 
upon to enable it to be done better, and by even 
simpler means than either Niblett's, Wenham’s, or 
the traversing mandrel, At present, as it seems to 
me, these are the three standard methods, each 
having, perhaps, some drawback and some special 
advantage over the other two. 

All three are perfectly practical, and I think 
about equally efficient; 1 have not ‘included the 
gcrew-cutting lathe proper, because it stands quite 
apart, and is not suited to the kind of work pro- 
posed, We have the sliding bar, the traversing 
mandrel, and now the swash-plate, and I consider 
the inventor of the latteras much entitled to honour 
as any other clever man who introduces a new and 
valuable machine. If our readers, therefore, are 
really enthusiasts in mechanics, they can hardly 
fail to appreciate, as I do myself, both the inven- 
tion and the inventor. Very probably, improve- 
ment of detail may be possible; but the swash- 
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plate will henceforth take its stand as a recognised 
method of giving uniform traverse suitable for 
screw-cutting, l O. J. L 


IGUANA SKIN. 


[27215.)—I HAVE never met with this useful 
product in Europe. At Delhi, and other populous 
Indian cities, this tough, scaly material is used for 
shoes, generally dyed green. The ugly reptile 
(like a miniature crocodile) is plentiful in most 
parts of Hindostan, usually inhabiting hollow 
trees, descending ‘for food to poultry yards, fish 
ponds, and green swamps; they grow to 5ft. or 
6ft. long, though the average size is 3ft. or 4ft. A 
pair of those shoes are said to last a lifetime. The 
flesh is considered to be superior to any kind of 
fish, so say the omnivorous Burmese, and an 
English sportsman, long resident in that country 
assured me he had acquired a taste for it. I found 
this skin very durable covering for the scabbard of 
a heavy scimetar, a hunting knife sheath, ‘and 
other paraphernalia, being very tough and de- 
fended by small protuberant scales. The Oriental 
gipsies, too, delight in eating the creature, and all 
I killed were nicely skinned by these people, in 
return for the feast. In South America it is also 
considered a dainty. I have askin by me, though 
over ten years have passed since I killed the owner. 

Eos. 


THE SUPERNATURAL DARKNESS ON 
THE FIRST. GOOD FRIDAY. 


[27216.] — THE reference by Tertullian to 
“annals” is of doubtful value, and may merely 
refer to ancient writings, such as Phlegon’s, 
Controversialists are apt to find decisive evidence 
and particular statements where others see nothing 
of value or vague statements. The “annals” do 
not exist, and the heathen replies have been lost or 
destroyed, so we cannot estimate their value. 

Our everyday experience proves that opposing 
parties state that some fact or necessary inference 
is admitted by their opponents which destroys their 
case, yet the other side deny it in toto; we cannot, 
therefore, admit unsupported statements of miracu- 
lous occurrences. We even decline to believe many 
well-attested ones—such as that the Holy House at 
oe flew across the sea to its present resting- 
P ace, 

Phlegon's fragment, preserved by Eusebius, “ de- 
termines merely the Olympiad, scarcely the year, 
and in no case the season or day of this darkness.’ 
Phlegon is not a very good authority; next to 
nothing is known of his life, except that he lived in 
the time of Hadrian, about the middle of the 2nd 
century A.D. He appears to have been rather 
credulous, as, amongst other oddities, he speaks of a 
child who was able to converse with others before it 
was two months old, and says the women of Palewa 
became mothers at six years of age. Origen also 
says of him that “ he makes a mistake in the person, 
naming Peter insteadof Jesus.” 

Dr. Adam Clarke, in his comment on Matthew 
195 5, summed up the objections to his evidence 

us :— 

1, All the authors who quote Phlegon differ, and 
often very materially, in what they say they found 
in him. 

2. He says nothing about Judæa; what he says is, 
that in such an Olympiad (some say the 102, 
others the 202), there was an eclipse in Bithynia 
and an earthquake at Nice. 

8. He does not say the earthquake happened at 
the time of the eclipse. 

4. He does not intimate that this darkness was 
extraordinary, or that the eclipse happened at the 
full of the moon, or that it lasted three hours. 

The silence of St. John is a serious matter, as 
his Gospel was written in a highly civilised heathen 
city, where such an event as the unusual darken- 
ing of the sun would be well known, ¿if true, and 
where such evidence would be of enormous value 
for converting those who doubted the Christian 
story. Yet John does not refer to it in any way. 
Neither is it referred-to by him or by any other writer 
in the Epistles: it only occurs in the Synoptic 
Gospels, 

This omission is usually defended, as by 
“E.L. G., by saying that St. John only supple- 
mented the Synoptic Gospels, and wrote nothing 
unnecessarily, This'answer is doubtful generally, 
and is wholly res} pase to the present case, as 
this particular evidence would have special force 
in such a city if true, but be wholly destructive 
if false; the omission of it is strong evidence that 
John did not expect those he wrote amongst to 
believe it even if he did. But John's account is 
not a supplement. to the others, but contradicts 
them. If it were supplementary, he would naturally 
have cleared up difficulties already existing, in- 
stead of which, he ignores them and states the case 


in a different and contradictory way. Thus :—Mark 
Says Jesus was orucified at the third hour (9 a.m.). 


and that the darkness began on the sixth hour 
Matthew and Luke say Jesus was orucified at the 
sixth hour (noon) and that the darkness commenoed 
then, Whereas John says that Pilate sat in 


gospels. 


judgment on Jesus “about the sixth hour,” at 
which time, according to Luke, He was three hours 


on the cross, and says nothing about the darkness. 
This is not supplementary evidence, but a different 
statement. 

The authorised translation of the Bible uses the 
word “land” in connection with the darkness—as 
if it desired to convey the notion that the darkness 
was local. The revisers do the same in the text, 
but give the correct reading “earth” in the margin. 
This leaning of the translators is interesting, and 
is an instructive commentary on the fact that, 
although the original states that this darkness was 
all over the face of the earth, yet no proper con- 
tirmatory evidence has yet been obtained, though 


for ages multitudes of clever men have sought it 


eagerly, and those who rely on it have ultimately 
to fall back on the brief notices in the three first 
Memnon, 


SUPERNATURAL DARKNESS —MAG- 
NETIO UNIT. 


[27217.]—To those who examine the question 


free from bias, the verdict respecting the super- 
natural darkness at the Crucifixion must be “not 


proven.” The event is alleged to have occurred 
during the lifetime of Seneca, and of the Elder 
Pliny, neither of whom make any mention of it, 
although each of them recorded unusual pheno- 
mena in nature. It is not recorded in Josephus, 
who, indeed, never mentions Christ at all; for the 
passage in book XVIII. chapter 3 of his work is 
universally admitted to be a pious forgery. It is 
not quoted by Chrysostom, Justin Martyr, nor 
Clemens Alexandrinus; and Photius expressly 
states that Josephus, being a Jew, has not taken 
the least notice of Christ. “Save us from our 
friends” will be the thought of many of our 
readers on seeing letter 27192, page 202. If Mr. 
Hampden, coming straight from Wimbledom 
Common, were to tell me that McVittie had won 
the Queen's, I would immediately come to the 
conclusion that at any rate the great Scottish 
marksman had failed to gain the blue ribbon of 
rifle shooting. A man who seriously believes that 
the earth is flat, and that Sir Isaac Newton was 
either a knave or an imbecile, is ———; and I oon- 
gratulate the supernatural party on their champion. 
The writer of the passage quoted by your corre- 
spondent, J. B. G.” (letter 27195), is evidently 
ignorant that in the C. G. S. system a complete set 
of magnetic units have been formulated. They 
are very fully set forth in Everett's admirable 
book on Units and Physical Constants,” 
Newcastle-on-Tyne. Wm. John Grey, F.O.S. 


A WARNING. 


[27218.]—A FEW years ago the bright beams 
of“ Sunlight” were shed over the pages of “ Ours.” 
No subject too lofty, no querist too mean—all were 
invited to bask in his rays. Honour was replaced 
by fraud, until finding that legal inquirers were 
unpleasantly importunate, the above bright beams 
became suddenly eclipsed, and many, like blossoms 
put forward in too early spring, suffered sorrow- 
fully for their credulity. 

But lo! our brilliant friend, casting longing 
glances as he thinks over former profits, resolves 
to once more try his skill. This time un- 
conquered,” and I had ulmost said unrecognised, 
except by few—money, goods, confidences, flowe d in 
as before. Again a change of air was required: 
his efforts for his friends had tried him much. ‘A 
slight recuperative seclusion is taken. Readers of 
“Ours,” who aforetime have been so profitable to 
him, think he has forgotten them.“ No, he has 
once again returned to “them,” to work again for 
“them,” to be feed by “them,” and also to be re- 
gretted by “them.” Dear Mr. Editor, no one 
need suffer if Forewarned, 


THE SEXTANT AND ITS USES. 


[27219.]—ALTHOUGH I cannot call myself an 
“impartial ” reader, I must say I cannot see the 
foroe of Mr. John Hampden's argument. He 
draws lines perpendicular to a chord of the sup- 
posed spherical earth, and from the points where 
these lines meet the circumference, he draws lines 
to the sun, and then asks how any sextant or 
quadrant can measure the angles so formed. He 
is most certainly under a “ misapprehension,” for 
no navigator ever yet attempted to measure such 
an angle. If he will draw tangents at A and B, 
and at the other points on the circumference to 
represent the horizon at such place, he may perhaps 
(though I do not think it probable) gain some idea 
of the angles actually measured in practice. A 
diagram such as he has drawn really means 
nothing, and is calculated to mislead ignorant 
people who know not—or at least, cannot under- 
stand—whether the earth is round or flat. With 
reference to his “difficult” question about the 
difference of temperature in the Torrid and Frigid 
zones, it is, of course, vain to point out to him that 
the difference is solely due to the sun’s altitude 
above the horizon, If (as is probable) he denies 


eight coaches. rne; | 
(Eglinton-street) by the Caledonian in 565 minutes, 
but on two other ocoasions 15 minutes were lost 
each time, owing to the bad state of repair of the 
engines. 


this fact, may I ask him how he accounts for the 


difference of temperature? Certainly it cannot be 
due to any difference in the sun's distance, as his 
apparent diameter is practically the same. But 
possibly there may be some pcople living who fail 
to see that under no circumstances can 2 + 2 = 6, 
Common Sense, 


SOME EXPRESS RUNS.—III. 
[27220.]|—OwING to a printer's error, a thing 
commendably rare in the E. M., the booked 
arrival time at Manchester of the Midland express 
is given as 2.25 instead of 2.35 in my letter (27165) 


last week. 


Of several journeys between Glasgow. and Edin- 


burgh last September, the following is the best :— 


M. Ch. | | h. m. 8. Speed. 
41 40 — 
Glasgow. 4 3 40 — 
3 19 Bishopbriggss 4 11 56 — 
12 68 Dullatut . 4 23 20} 605 
21 63 Falkirk... . 4 32 55 559 
29 64 Linlithgo w. 4 41 13 569 
35 21 |Winchburgh............ 4 47 30 534 
43 61 Corstorphine............ 4 58 0 48˙5 
45 70 Edinburgh (Ha y- 
market) . 5 1 30 — 


2222 ˙¹üw] T-. E 
REMARKS.—*Due Glasgow 4.0, Edinburgh 5.2. 


Stops at east end of platform for the rope to be 
attached. Gradient to Cowlairs 1 in 40 risin 


ising. 
The engine on this occasion was 525, and the load 
I made one journey to Glasgow 


April 30. Kappa. 


BRAKES. 


27921.]-—I AM very glad ) 
80 a admits (27167 that the brake tried 
in 1880 was the Sanders; he is, however, quite 
mistaken as to my “making a great point about 
the nameof a brake,” it is not the name I care 
about, but the substance. 


to find that Mr. 


It is not true that the “Sanders form of appa- 


ratus is supplied by the Vacuum Company; for, as 
a matter of fact, I believe I am correct in saying 


that it has been purchased by the Westinghouse: 


Company, which is, I presume, what “Rover” 
(27168) eters to when he says it has “come to 
ief.” 
81 am quite aware of the fact that “121b. of 
atmospheric pressure acting upon an 18in. piston 
has the same power to-day as it had in 1880. But, 
Sir, the same writer, referring in 1884 to the ques- 
tion of the power exerted by the vacuum brake, in 
reply to a statement showing the vacuum to exert 
as great a pressure as the Westinghouse, used these 
words: “This theory is either ‘a pretty-looking 
trap’ intended to deceive those who do not under- 
stand the subject, or it proves that its author has 


not yet mastered the first and most simple rinoi- 


ples of mechanics. Hvery brake, from the ordinary 
lever on the coal waggon to the best continuous 
system, is of equal power when ‘full on.’ The 
question, therefore, 1s not simply one of power, 
but of the time required to bring that power into 
efficient action.” 

So that, Mr. Editor, you see that the proof pro- 
duced by Mr. Stretton to warrant his use of the 
1880 trials falls to the ground on his own showing. 
And, again, not very long ago he told the delegates 
at Leicester that the vacuum automatic brake with 
the latest improvements was quick in action, and now 
he tells us that it is the same form of apparatus 
as in 1880, notwithstanding the information given 
by him in 1886 to the readers of “ Safe Railway 
Working” in describing the vacuum automatic 
brake, when he uses the words “a brake has been 
perfected which appears to comply with the cele- 
brated conditions of the B. of T.” 

Now, an important feature in the vacuum-brake 
is its van-valves, and these quicken the action 
the brake considerably; but they were no part 
the Sanders apparatus. Geo. Kiernan, 

166, Duke-street, Brooks’-bar, Manchester, 

April 80. . 


ENGINE-DRIVERS’ EYESIGHT. 

27222.]—ON page 98 I directed attention to the 
1015 0 engine- drivers“ eyesight, and ho the 
number of men reduced from their duties; as ex- 
press drivers, or entirely removed from the foot- 
plate, on account of their failing to give the names 
of certain shades of wool and to count dots, as T6- 
quired by the theoretical test, The injustice became 
so serious that the Amalgamated Society was 
absolutely obliged to take steps to pro ot its 


formation was obtained from physicians, 


May 6, 1887. 


members, and most valuable ang complete in- 
ph cials | 
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and practical men, which tended to prove that the 
theoretical test is not the proper one for engine 
drivers. 

As I mentioned in my former letter, the society 
desires. the test to be practical, and consist of 
ability to see signals both by day and night atthe 
necessary distances. 

Because some men fail to know the names of 
various shades of wool it must not be thought that 
they are colour-blind ; they are only colour- 
ignorant. As a matter of fact, it may be mentioned 

at some men who have failed to name the 
colours, have since received instructions from some 
of the girls in Berlin-wool shops and from painters, 
and are now able to pass the theoretical test with- 
out difficulty. 

On the other hand, a man may be perfectly able 
to see spots on the card, and sort the forty shades 


` of wool, and yet be quite unsafe to be upon an 
‘engine, as he may be unable to see signals at the 


required distances. To prove this, I may quote a 
case in point in which a driver who passed the 
theoretical tests, and was therefore said to be per- 
fect for express work, knew himself that he could 
not see the signals, and he, fearing an accident, 
applied to be removed from a main-line engine to a 
shunting engine. Now, in this instance, the 
theoretical test proved to be absurd, and if this 
man had been subjected to a proper practical test 
his defective sight would at once have been found 
out. Suppose he had not had the good:sense to give 
up main-line work, he would, having passed the 
theoretical test, have continued as an express 
driver, and perhaps have caused a serious accident, 
and been committed for manslaughter. 

On Sunday, the 24th 997555 a number of engine- 
drivers and firemen belonging to the North- 
Eastern Railway who failed to pass the dot and 
wool tests were re-examined at Darlington. This 


time the test suggested by the society was employed, | 


and men were put to the practical test of seeing 
signals; and nothing can prove the absurdity of 
the theoretical test more clearly than that these 
very men who failed with “dots and wool were 
found to be able to see signals at 1,000, 754, and 
500 yards. I trust these men, who had been re- 
moved from their engines, will now be reinstated 
in their former positions, Another very important 
matter is the time when the test should be made. 
Ought a driver to be tested before he goes on duty 
or after he has been at work ten or twelve hours? 
Cases have ooourred in which a man could see the 
dots, and pass after twelve hours of duty, but when 
again tested at the end of seventeen hours work, he 
failed. Of course, the effect of wind, dust, and 
especially overwork, must at the end of a very 
long term of duty seriously impair the sight of a 

ver. On several lines in this country the 
practical test with signals and lights is considered, 
and in practice is found to be, highly efficient, and 
I trust it may become general, in place of the un- 
satisfactory and purely theoretical tests to which 
the men so much object. 

Clement E. Stretton. 
Consulting Engineer Amalgamated Society 
of Railway Sevants. 

St. Pancras Hotel, London, N., May 2. 


THE BREAKING OF DRIVING-AXLES. 


[27223.J— THE Board of Trade returns for the 
year 1886 show that the proportion of iron and 
steel driving-axles broken in running is practically 

esame as since the year 1881. The steel axles 
have again the least number of cases; but the iron 
axles ran the greater mileage before breaking. 
Year 1886: 184 cases; 123 were made of iron, 61 
were made of steel, Average mileage of 117 iron 
axles, 236,517 miles; average mileage of 61 steel 
axles, 212,362 miles. 

The figures again prove that the average life of 
a driving-axle is known, and point to the necessity 
for removing axles after they have run a certain 
number of miles, instead of allowing them to run 
they break on the journey and cause an accident, 

| Clement E. Stretton, 

- Consulting ngine Amalgamated Society of 

ailway Servants. 

306, City-road, London, E.O., May 2. 


DESIGN FOR HOT-AIR ENGINE. 


127224.J— SoME time ago I promised to send 
drawing of 4 man-power hot-air engine. I should 
have fulfilled my promise before, only I have been 
experimenting with another design, expecting to 
get more power from a smaller engine; but up to 
the present I have not obtained a satisfactory 
result, so I have sent drawing of a design I have 
had in view some time, hoping it will meet with as 
much favour as the drawing of my model engine 
that I sent last year. The drawing I now send is 

wn to scale, and is 4 full size of Aman power 
engine. The cylinder, piston, top plate of water 
jacket, eccentrics, and flywheels are castings. The 
cylindrical part of heater should be made of sheet 
Aron of 20 gauge, flanged over top and bottom, and 
Joints brazed; or if riveted, the rivets must be 


countersunk and filed off smooth inside. The top! lifted by a crane, will it, if the cord be cut, con- 
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‘fibre as shown in drawing. The displacer might 
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plate of heater should be iron zin. thick, and 
screwed up to top of water jacket as shown ata, 
using asbestos or indiarubber between the joints, 
the bottom of heater iron gin. thick; but copper 
would be better, and should be of the shape shown 
in drawing. The base or firebox of engine is sheet 
iron riveted to rings of angle iron. The opening 
shown at O is for the chimney to be connected to. 
At the bottom of cylinder a plate of metal is placed 
with a tube let into the centre for the passage of 
air from and to the cylinder and heater. This 
tube must rest on the bottom of heater, and have 
two pieces cut away, one from each side as shown 
at P, and must be so cut that the displacer, D, just 
covers the holes made when it is at half-stroke. 


tinue to rise for a short distance, no matter how 
slowly it is being hoisted ? ” 

This in effect is his question, and he says there 
is a certain speed at which it will.not rise further 
if so cut, but immediately begin todescend. Now, 
I say he is wrong, and will try to show that he is 
so. In finding the dynamic equivalent (a very 
good term) of the pressure of 20lb., why does Mr. 
Wakelin let the IIb. weight fall from a “certain 
height”? It is in order to attain a certain velocity, 
which, multiplied by its weight, equals 20lb. 
Similarly, if the package hoisted by the crane equal 
201b., it will not move upwards till a power of more 
than 201b. is applied to the crane cord; neglecting 
friction, this excess of power will be stored in the 
package as energy capable of being given out as 
work, and if the cord now be cut, this work will 
be expended in raising the package till the power 
is exhausted, and not till then will it stop and 
begin to fall. The momentum of the package at 
the certain speed alluded to above, at which Mr. 
W. says the package, if disengaged, will not rise 
| further, but begin to fall, he calls the “dynamic 
equivalent of the pressure of the weight of the 
package.” Well, if the package have any momen- 
tum, its impact, being the produot of its weight 
multiplied by its velocity, must exceed its weight 
alone ; therefore, the only condition under which 
its momentum (?) will not exceed its weight is 
when at rest—that is, when it has no momentum. 
Of course, as its momentum is bound to exceed its 
weight at every speed, the package will rise after 
being instantaneously disengaged, no matter how 
slowly it may be raised. Hy. Wake. 
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A FRENCH BATH-HEATER. 


[27226.)—I THINK that 30 years have elapsed 
since this extraordinary article was suddenl 
brought to my notice. I had ordered a hot ba 
ata French hotel; when I entered the bathing- 
room I only found a fine large receptacle of clear 
cold water. I rang the bell, and told the waiter I 
wanted a hot immersion, not a cold one. He replied 
the fire was not quite ready for use. This state- 
ment made me imagine that I should have to wait 
long for the boiler to do its work, but was startled 
a few minutes later on by the appari ion of a 
curious stove brought in and placed in the water 
of the bath, It was half-full of incandescent char- 
coal glowing delightfully. by aid of the air-blast, . 
rushing down the side pipe figured B. The stove 
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This tube and the plate in cylinder must be in- 
sulated from the water jacket, W, with asbestos 


= @ a ww ew, 


A was made of light sheet-iron, riveted and brazed, 
with a heavy bottom at D; a perforated plate 
inside at C supports the live coals, and helps the 
air-pipe B to act; W W, water level. By placing 
an inverted pot of metal under the stove, it can be 
raised higher, so as to warm a larger volume of 
water if necessary; but this retards the process, as 
might be expected. Wherever charcoal can be pro- 
cured, as in Canada and India, this apparatus is of 
value. The fuel must be smokeless—“ that's the 
rub.” Eos. 


be made of alternate layers of rings of asbestos 
millboard and rings of thin sheet metal, with iron 
plate top and bottom connected with five iron 
screws. The cylinder must be truly bored, and the 
piston packed with rings, and work easy and air 
tight. A small tap should be fixed in the off 
cylinder as near the bottom as possible; this is to 
let the air escape when it is required to stop the 
engine. Fig. 2 is a side view of eccentric are 
ment. To set the engine to work, a fire must be 
lighted under heater, and cold water circulated 
through water jacket, W, through openings not 
shown in the drawing. All joints should be made 
with asbestos. I think the drawing will explain 
the rest. J. Seal. 
67, Carthew-road, Hammersmith, W. 


LIBRARY STATISTIOS. 


[27227.]—You printed a fortnight back an in- 
teresting paragraph, based on the forthcoming 
Report of the Bureau of Education of the Unite 
States, giving the statistics of public libraries in 
America. We compare, as a nation, most un- 
favourably with our cousing across the Atlantic, 
both in the matter of libraries and also in Govern- 
ment documents relating to these institutions. 
America has, as you truly say, 5,838 libraries, of 
which about 450 rank as free public libraries. 
The gross number of volumes in these 5,888 libraries 
is 20,622,076. Some of the American libraries I 
have visited, and can bear testimony to the uni- 
versal appreciation and use of these institutions. 
In the second edition of my little book on “ Free 
Publio Libraries,” published to-day, I am able to 
record only 146 places which have adopted the 
Public Libraries Act in Great Britain and Ireland, 
and the gross number of volumes in the existing 
free libraries is not by any means considerable. 
In Berlin there are 22 free libraries, in Paris about 


THAT PRESSURES ARE DYNAMIO 
1 BEFEOTS. 


[27225.]—As no one appears to have given 

articular notice to the latter part of letter 27060, 
1 venture to trouble you with a few remarks, 
especially as parts of it are founded on a fallacy 
whioh, if not corrected, may do harm to your 
younger readers. I quite agree that elasticity is a 
necessary condition of matter; else, if Newton's 
laws are true, we should have some terrible jars 
and smashés. 

Mr. Wakelin shows us in an admirable and 
simple manner how to measure the dynamic 
equivalent of the pressure of a weight at rest. 

e then goes on to ask: “If a package is being 
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50, and London can boast of six in existence, and 
five parishes, which have recently adoptei the Act 
will bring the number up to eleven, establishe 
under the Public Libraries Act. How long are we 
English to bear this reproach of being so far 
behind America, Germany, and France in the 
number of these educational institutions? With 
regard to Government documents on the subject, 
the Bureau of Education at Washington have 
issued two large volumes having together some 
1,200 pages, and a third volume of statistics. The 

ublications of our own Government consist of a 

lue-book published in 1850, and two or three 
returns of free libraries published at different 
intervals, each confined to a very few pages, and 
these are so inaccurate and incomplete that they 
are utterly worthless for practical purposes. This 
free library movement, however, is a work for the 
people themselves, and all friends of education and 
of the people should interest themselves in the 
extension of these useful institutions. I shall be 
happy to send a small supply of literature to any- 
one interested in the subject applying to me. 

Thomas Greenwood. 
Lordship Park, Stoke Newington, 
London, N., April 19. 


A COMPRESS PAD. 


[27228.]—IN my erratic life I have seen some- 
thing of wounds caused by gun, spear, and bow, 
and minor accidents in domestic life due to care- 
essnegs in the manipulation of knives and bottles, 
so I was led to think of some instantaneous 
mechanical appliance, always within reach, which 
should stop hemorrhage till the arrival of surgical 

aid. In the good old times of muzzle-loaders a 
gard or two of stout tape was served out to officers 
-of companies, the surgeons previously instructing 
the combatant officers how to use it. The tape 


being tied round the wounded limb, a ramrod was 
the article preferred to tighten the ligature until 
opportunity arrived for dressing the injury. Here 
is a very simple and portable little instrument, which 
the sportsman and tourist can make and carry in 
his pocket, It had the honour of being admired 
and praised, and a patent suggested, by an army 
surgeon, a gold medallist, of Dublin. A is a diso 
of pure rubber punched out of the solid ; C aspiral 
spring of stiff brass wire, zin., four or five coils; B 
a stiff leather diso rather larger in diameter than 
A; D a cylinder of light, stiff leather to inclose 
the spiral, when spring is compressed. To mount 
the component parts, two circular plates of thin 
sheet copper are each to have a small central hole 
pierced, the ends of coil inserted, and then firmly 
soldered. Next attach the leather B to the plate 
with bicycle cement (pitch and guttapercha), make 
two suitable holes for the brass studs, and screw 
them through the leather into the plate; then pass 
the cylinder D over the other end of coil (A 
should fit loosely); cement the rubber cushion to 
the metal plate; put the work into a clamp till 
quite secure. You can have indiarubber web 
circular bands, with metal eyes of two or three 
sizes for limbs, or a leather strap and buckle, with 
eyes in pairs all along the length, or you can use 
‘whipcord looped round the studs, and tied on 
‘opposite side. The rubber cushion, backed by the 
strong spring, adapts.itself tothe soft human body, 
the cylinder D keeping the spring straight and its 
elasticity equal; it should not be more than two- 
thirds the length of spring, as the latter will close 
up into it. I covered the hide leather at B and 
the cylinder D with morocco, adding considerably 
to its neatness, This compress has proved partiou- 
larly adapted to special oases of rupture. Nearly 
every artisan in England can make one for himself, 
being so simple. Eos. 


THE LIMELIGHT. 


[27229.]—WouULD not Mr. Lewis Wright, and 
other workers with the optical lantern, find the 
arrangement in the figure preferable to the 
ordinary one ? 

B, the ordinary blowpipe for the mixed gases; 
N, a long nut attached to the vertical tube which 
slides over the pin supporting the whole apparatus ; 
L, a cylinder of hard lime, fitting a brass socket 
with a clamping spring, the brass socket being 
attached to and co-axial with a long screw worked 
by a milled head, S. By this simple arrangement 
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the radiant point would be limited in size to the 
cross-section of the lime cylinder, which might be 
zin., and the lime might be turned and, at the same 


time, advanced as it was consumed. > 
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The following arrangement has also strack me, | fully requested to mention, in each instance, the til 


by which the mixed gases in the proper oombining a 
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proportions could be burned under equal pressure, 
without the necessity for more than one gas 
(oxygen) being stored either in an iron bottle or a 


bag. . 

in Fig. 2 are shown two pairs of double bellows, 
some 2in. in diameter, mounted on a base board, 
one of them (A) acting as an engine, the oxygen 
under pressure being admitted to the top and 
bottom alternately by the tumble - over valve- 
gear W. This engine drives by a beam the other 
bellows A’, which acts as a pump. This pump 
draws in coal-gas from the main, and delivers it 
into the tube B, into which tube also the engine A 
exhausts, Thus B will conduct the mixed gases 
through one pipe tothe safety-burner. (This must 
really be a safety burner.) The point about which 
the beam rocks can be adjusted so as to make 
either end the longer, to seoure the proper com- 
bining proportions of the gases. 

To secure immunity from explosion the gases 
should pass through packed brass wires, and then 
through ground pumice, (Ihave shown this safety- 
tube horizontal in Fig. 1.) The tumble-over valve 
gear would secure the absence of any break in the 
pressure whilst tke dead point was being passed. 
I should much like Mr. Lewis Wright's opinion on 
this idea, Caloulus, 


SLAG REFUSE. 


[27280.]—WHEN I entered the premises I have 
now occupied for five years I found an immense 
accumulation of slag, produced by the heating 
furnaces of the plant-houses and dwelling-house, 
How to clear away such ugly stuff puzzled me 
awhile. At present I wish J had more, Nothing 
like it for roads and pathways in swampy places, 
beating down with rammer, then the heavy roller 
with ashes and fine gravel on top. I have raise 
the level of ground in a large muddy poultry yard 
by several inches in this fashion, besides improving 
my garden walks ; the surfacing with beach shingle 
has given them a good finish. In view of a par- 
ticular experiment, I had a quantity of this un- 
sightly refuse spread out and exposed to wind and 
weather for a year or two, to rid it of sulphurous 
acid, the fumes of which were very perceptible. 
It so happened that the ground where the slag was 
deposited was a weed-bed of dandelions and docks. 
To my surprise, these and many other rank species 
of wild plants grew to large proportions. My 
primary object being the enlargement of 
a rockery, 1 now laid out the basis of the 
same to some feet above the ground level 
in irregular height, covering the slag with 
tree stumps and sandstone slabs, pouring many 
barrow-londs of stones, large and small, into the 
interstices, ending with a constant supply, during 
rainy weather, of garden soil, peat, and sand. All 
this was washed in and replenished from time to 
time, and then planted wi 
flowering plants. Where water carriage is avail- 
able, I think this stuff would be the proper thing 
for filling up the dangerous holes and roadside pits 
so plentiful near some of our towns. Another 
usé: to keep out rats from burrowing under the 
foundations of outbuildings. I would line trenches 


with the same, contiguous to the walls, for I have 


found that rats and mice avoid this sharp material. 


Eos. 
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THE spring meeting of the Institution of 


Mechanical Engineers will take place on Monday, 
the 16th, and Tuesday, the 17th, of May, under the 
presidency of Mr. E. H. Carbutt. 


suitable tension. 


suitable creepers and | £ 


number of the query asked. 


[61654.]-—“ Sidney's Arcadia. O GARRI- 
SON GUNNER.” —The cheapest edition of the 
above work is published by Messrs. Low at 68. I 
believe the last edition was published in 1883; you 
will get discount off this.—CCPIo. 


[61716.]}—Lighting by Primary Batteries 
I must certainly give “Tota” credit for some er- 
perience in primary batteries, although I wish] 
could say I had only spent £100 on them, Ifa 
battery only needs about twenty minutes’ attention 
once a fortnight, I do not think it can be called 
very troublesome. J am glad he has succeeded in 
charging accumulators, which shows, as I say, that 
it is practicable and has some advantages, The 
cost of Schanschieff's battery is as follows :—llb, 
zinc, say, 3d. for 1H.P. hour; 14 gallons at ba, 
8s. 9d. ; total, 9s. Mercury sold would return about 
48. to 4s. 6d., leaving cost for 1H.P. hour about 
48. 8d. If “Iota” is ever in Herne Bay, I shall be 
pleased to show him my batteries at work, which 
will, I think, modify his opinion,—ELECTRICLIAX, 


(61839.]—T-wist-Drill Apparatus.—By re 
quest of Country Parson” 1 send a sketch of 


W 
AR i 


twist-drill apparatus, which I think will answe 
his purpose. and easily made. Make cutters = 
run them on strong and short spindle ; mar % of 
A with screw and nut to fasten to top 0 it twist 
lathe and to swing round to any angle to P 1 
or pitch of drill; B forms a saddle, the dri ball. 
ing through hole at one end and bearing ee acl 
round groove under cutter. Make saddle re the 
size drill, and attach by screws to stages 
saddles would do in gun-metal. The 7 ives 
between the fixed sorew and the drill is oF not 
tension tending to turn the drill in the dire etw 
the cut, and is effected by a spring Wa tos 
the discs, as shown, and set up by the 155 a ehort 

The drill is squared. (on 
distance and takes into hole of inner dis ghall be 
in section). If the above is not clear, 
happy to write again —R. T. J. 


to 5 
[01889] — Twist Drills. — Tn, reply -ered 
“Country Parson,” if cheapness 18 n 


£2 for a cutter-frame, and 
costs about 30s., and would p 
drills required. The “third” | 
detail is: [bought a lathe-milling- atta’ oribed in 
Mr. G. Allsop, whose machine Was 80 got 
“ Ours” less than twelve months a k 
made Bin. spiral centres, suited tO I may. 
wheels of my lathe, (Spiral ce as on a light 

lain, area pair of small lathe— horie 
bed, with division plate, and adju ta to fe 


: f § igbt 
milling attachment to che back gen ayeni weig 
by an endless oord, kept tight by pulley 
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0 
thus making them act together. I can cut a 
spiral 10in. long on material up to in. diameter, 
at the pitch of from one turn per half-inch, to one 
turn per 8in., which is enough for me at present. 
I generally out the full depth of flute at one cut 
and can angie the outter within reasonable lintits. 
It is not advisable, however, to angle the outting- 
wheel much beyond the parallelity of the groove. 
Twist-drill cutters are not entirely round in section, 
one side being about three times the radius of the 
other, and the best make of twist drills have in- 
orease twist, e.g., in the yin. long drill I have now 
before me, Sin. long, the first half-turn at point 
is zin. pitch, the second }jin., the third 43in., the 

Fourth lin., and the fifth }8in.; and to do this well 
requires a still further complication of machine. 
I shall be glad to give any further particulars to a 
“Country Parson.” I, however, do not caré much 
to, use twist-dwills, as they are difficult to sharpen 
easily broken, and take more power than the usual 
drill— V ULCANITE. 


(61840. ]—Gas-Engine—“ H. F. F.” kindly 
offered further help from the experience he has 
obtained in the model he has made. Would he 
Kindly give a littie information respecting the 
igniting and valve, supply of gas generally re- 

ired for such size (as 1 am making one from Mr. 

orrington’s castings), which will greatly assist 
many other amateurs ,—SOMERSET LAB. 


[61938.]—Oylinder Flute.—The “extra” keys 
for the upper octaves uf the Boehm flute facilitate 
the execution of certain passages; but are not 
necessary. They can be fitted, to order,on the most 
costly cylinder flutes, adding considerably to the 
price, They are worked by an ingenious con- 
trivance of levers, played with the fingers of the 
right hand.—D. 


[61951.]—Legal: Dentists Act.—If “Dens” 
had been wise he would have remained silent, and 
contented himself with a honourable defeat; but, 
instead of that, he has in his reply made a very 
lame and sad attempt at defence, which thus places 
him in a far worse plight, as it makes him appear 
foolish in the eyes of those readers of the ME- 
CHANIC who understand the subject. From be- 
ginning to end his reply is simply a mass of words 
with no meaning, and altogether vajd of sound 
argumentative, and straightforward principles. 1 
fail to see his object in replying, as he has neither 
proved any of his own statements nor has he ques- 
tioned those of his opponents; he has altogether 
cleared shy of the real facts of the case. The 
main object of his attack now is the Dentists 
Act,” and he seems to have proved, to his own 
satisfaction at least, that it is a miserable affair, 
and nothing more than a barefaced attempt to 
create a monopoly ; possibly his having been behind 


the scenes (what nonsense I) may have put him in 


Possession of true facts which the Medical Council 
dare not bring before his professional confrères or 
the public. Can “ Dens,’ or any other professional 
man, imagine such a thing to be sense? For that 
is what I conceive in his statement “ having been 
behind the scenes. Dens can make out the 
“Act” to be what he likes; but he can never 
prove it to be the miserable thing he speaks of, or 
an “Aot” that ought not to exist. Such men as 
Sir John Lubbock, Sir Philip Egerton, Dr. Lush, 
and others had a good object in view, and knew 
their work well when they prepared the Act and 
introduced it into the House of Commons. And I 
venture to say that not only the profession, but the 
ublic generally, have felt the full weight of its in- 
uence and power, and which clearly aims at an 
equal standing, if not to altogether link it, which 
eventually it will be, with the sister profession 
{medical), The mere fact of a Dentist Act having 
been passed ought to convince “Dens” that 
dentistry is considered a profession, and one that 
requires just as much protection as that of medi- 
cine. Ideny that the aim of the Act in protectin 
the public is a huge piece of imposture. Its rea 
aim, and happily through time it will, is to 
thoroughly eradicate from our ranks those parasites 
(grocers, barbers, and confectioners) who certainly 
have no right to earn a living from dentistry, but 
who, by gaining what must only have been a 
smattering knowledge of the mechanical part, con- 
sidered themselves eligible forthe dental register, 
and there got registered as dentists by paying the 
amall fee of £2, and thus qualified, they were at 
liberty to butvher as much as they liked (I speak 
strongly because I feel that their operating could 
be nothing else than the cruellest form of butchery), 
t was impossible for them to have any real know- 
ledge of operative dentistry. ‘ Dens” unselfishly 
ws out all his sympathy towards his poorer 
brethren, I hope he will pardon me in saying that it 
is entirely wasted ; all thesympathy he can give them 
can neither alter nor improve their position. They 
are themselves . if they do not care to 
fight for a place in the profession. The royal road 
18 open to all who care to trample it; it only re- 
quires a little application with determination - 
Any apprentice, after his time is out, if he is at 
all worth his salt, will never think of remaining a 
mechanical assistant all his life. By being a fair 


mechanic, he can easily earn a good salary, at lowest 
from 35s. per week, from which he could save at least 
as much as could get him through one-half of bis 
course, when with the knowledge gained he would 
be able to seanre a better situation, and, of course, 
a higher salary, and thereby enable him to save 
for his second year a more handsome sum than the 
first in possibly leas time. Dens must admit 
that his definition of “regular dentist” is wrong, 
if the title, as he says, belongs to an apprentice, 
who, of course, is unregistered, and therefore not 
professionally protected by law, aud which means 
a violation of the same in using the title, as it 
implies that the person is registered under the 
Act, which he is not. Dens calls himself a 
“ regular dentist of 40 years’ standing (registered). 
Would he kindly inform me what distinction there 
is between himself and his apprentice (also a “ re- 
gular dentist” according to his own words)? If he 
is registered, and his apprentice not, I can see a 
mighty difference, and therefore define his de- 
finition as mere words. It is surprising to see a 
practitioner of 40 years’ standing wasting his 
time with senseless talk, trying to vindicate a false 
position, when he ought rather to: be a staunch 
supporter of dental education, which is admitted 
by all true professional men to be of vital import- 
ance to the profession of dentistry.—M. D. 


[This must end the disoussion.--ED. } 


CC of Compound Loco. 
—The rule for finding this is just the same as for 
marine compound engines; but, of course, a certain 
speed must be assumed, and the dimensions of the 
cvlinders must be known, with the order in which 
they take steam. The rules will be found in some 
recent back numbers, I am sure.— R. J. C. 


[62019.]— Optical Lantern.—The lantern and 
lamp used by Prof. Tyndall in his American leo- 
tures on Light were in all probability designed by 
Mr. John Cottrell, and a note to him at the Royal 
Institution would no doubt produce the desired 
information. NUN. DOR. 


[62085.]—Bellows.—Strained sheepskin is the 
material which “Glaswegian” requires for his 
bellows, The leather must not be joined; but, if 
that is absolutely necessary, then use best glue. 
Attach to wood by glue. Leather is the material 
for hinges and valves. Rubber cloth might, per- 
haps, be used with advantage for some parts; 
but, as a rule, the little bellows for pneumatic 
actions are made of sheepskin.—_ORGANON. 


[62043,]—Stains in Mackintosh.—If mineral 
naphtha or benzoline will not remove the stains, 
try bisulphide of carbon.—NUN. DOR. 


(62044.]—Dissolving Amber in Chloroform 
or Oil.—It is difficult to satisfy anyone who says 
positively that “amber will not fuse.” Let the 
querist look in No, 691, p. 358, and he will find a 

atented method of making amber varnish, and 
he knows, I presume, that if a patentee gave 
directions in his specification for fusing amber, 
that it must be possible to fuse 8 the patent 
would be worth nothing at all. the process 
above mentioned the patentee bleaches the amber 
first by heating it with sal-gemmm and water. Sal- 
gemma is rock-salt.— NUN. DOR. 


(62056. ]—Organ Bellows.—Cut out the pattern 
in calico, and remember that leather will stretch ; 
for which reason makers use unstrained sheepskin 
for gussets, while strained is best for other parts. 
Get your pattern to fit nicely, and with a little 
perseverance you will succeed with the leather 
guasets. Fitting gussets is, I suppose, the most 
difficult part of Bellows making. I suppose I need 
scarcely say that the gussets should be put on when 
the ribs are fully extended—that is, when the 
openings at the corners are at their widest; hence, 
the proceeding differs with inverted folds. — 
ORGANON. 


[62072.]-—Guleting Oiroular Saws.—Per- 
haps it is soap-and-water; but an emery wheel 
which burrs the teeth instead of cutting them is 
either not adapted to its work or is being driven 
at the wrong speed.— C. M. 


[62082.]—Exploding Gas-Burners.—This is 
really a case of fractured glass chimney to an 
Argand burner, the exact cause of its failure being 
unknown. There are many workshops in London 
—I worked in one for many years—where the 


5 chimneys are in use, and often crack in 
t 


e most unaccountable way, after years of servioe. 
It is most probable that they get a soratch, or a 


orack is started by a blow; for so far from being like | 


Prince e drops, they undergo, as the 
querist's did, a slow procen of annealing by the 
continual heating and cooling. No matter how 
suddenly the gas is turned out, it is impossible to 
“ ghill” the glass, as suggested by “ Hlectrioian,” 
p.112. Perhaps the chimney was tilted when last 
used, and so strains might be set up in it; but no 
satisfactory explanation can be given.—J. T. M. 


[6 2088.J— Utilisation of Slag.—Slag is also 
now being used extensively for other purposes than 


those mentioned, as we are importing from Paris 
large quantities of electric press buttons or pushes, 
which are manufactured by a French process from 
slag, and are exoellent imitations of various 
marbles. There appears to be a very large field 
for the utilisation of this (hitherto) waste mate- 
rial, as it is capable of being moulded, and the 
finished goods are really very beautiful and cheap. 
F. T. & A. GARRETT. 


_ [62127.] — Finishing Repousse Work. — 
Thanks to “S. L. P.” for reply to above. I intend 
in future to buff the brass before working on it, as 
the polishing afterwards does certainly injure any 
fine matting, such as texture for leaves. This is 
specially the case if the ground. is only to be 
marked with the single pick, and to show the 
frosted leaves well up this ground should be high] 
polished. I have now from experience learne 
most of the points about the manipulation; but I 
should be glad to compare notes with “S, L. P.” 
if he cares to write to me.—F. . C., Inver-Glebe, 
Donegal. 


(62127.1—Finishing Repousse Work.—It is 
not desirable to give the final polish to the brass 
plates before they are worked, as if it is done the 
motion of the hammer is reflected in the bright 
brass, and distracts the eye from the edge of the 
tool and interferes with the working; besides 
this, laying down the work on the pitch, and 
cleaning the pitch off afterwards, effectually 
removes the high polish, and necessitates its 
being “glossed up” again. At the same time, 
as polishing involves abrasion, which, of course, to 
say the least of it, does not improve the chasin „ it 
is as well to get a good polish before working 
leaving the “colour” to be done afterwards. If 
„P. C.” will advertise his address, I shall be happy 
to send him a piece of brass showing the different 
stages of polishing, and indicating where the chasing 
should come in. I could also give him the name 
of a professional who, I think, for a reasonable 
charge, would give him any instruction he wanted, 
provided he happens to live in London. Lime 
polishing does not suit amateurs. In the first place, 
they usually lack the steam-power necessary. 
Lime is also difficult to procure in the small 
quantities amateurs require, and being composed 
of unelaked lime ground to a fine powder, soon 
loses its “cut” by absorbing moisture from the 
atmosphere, and is consequently spoiled. On the 
whole, I think the best method for amateurs is to 
use first emery cloth No. 0, or, if you like, coarse 
sand with a buff in the lathe, afterwards fine sand, 
then chase, &., and, lastly, finish with a calico 
clothing and rouge, or the German Putz Pommade. 
Personally, I think a very high polish, except for 
flat chasing waiters, £c., is a mistake, as the light 
catches the highest portions of the work and mars 
the effect. The brass you had from Gawthorp was 
doubtless “sanded.” I have never met with the 
reddish tinge you speak of, I should think the acid 
is in fault—mine always dips of an even dead 
gold colour.— FAL. 


[62182.])—Electric Clock Factory.—I do not 
know if I can make “ Manufacturing Electrician” 
understand what I wish to describe; but I will do 
my best to help him. First, he will require a 
brass disc fixed on the centre arbor of his clock, 
or otherwise so placed so that it will make one 
complete turn every hour, and in this disc you 
must cut three openings, one corresponding to the 
five minutes to the hour, one at the hour, and the 
other at the half-hour. The width of the openings 
must correspond to the length of time you require 
the gong to ring at each time. The next you will 
want a wheel with twice the number of teeth, and 
to gear with the wheel that carries the honr-hand 
of clock, or otherwise so placed that it will make 
one complete turn in 24 hours. Next you will want 
a double disc, one of brass and the other of ebonite, 
both of the same size, and fixed together firmly. 
The brass disc must be cut down below the ebo- 
nite, except at the places which will correspond to 
the hours that the gong is toring, and where the 
brass is left the ebonite must be cut away, so as to 
make a sure contact. This double disc is to be 
fixed on the same arbor as the 24-hour wheel, and 
go as it turns with it. Now you will want a bell- 
crank piece, fixed on a stud, one end of which must 
rest on the diso. That turns round once an hour, 
and is formed so as it will be able to drop into the 
openings in the brass disc. The other arm of crank 
must be carried to the disc that turns once in 24 
hours, and so adjusted that when one end of the 
crank is in the openings in the brass diso, the 
other must drop on the double disc. If this end 
should now rest on the brass piece, that is not out 
away, and one wire from the battery connected to 
this diso, and the other wire to the stud of the 
crank, the gong will ring until the diso works 
the crank out of the opening, and ao lifts it olear 
of the other diso. To make it so as it will not ring 
on Sunday, you must fix a pin in the 24-hour wheel, 
and this pin must turn a star wheel with seven 
points corresponding to the number of days in the 
week, and this star wheel must have another pin 
in it, so that when it works round under the crank 
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it will hold it up clear of the double disc, which, 
of course, must be on a Sunday.—G. CROWSLEY, 
Dartmoor. nee 


[62183.|—Wooden Pendulum Rods.—Our 
sarcastic friend W. J. R.“ has evolved from my 
answer to this query a meaning it was not intended 
to convey, and has fathered upon me a course of 
reasoning purely his own, and all based upon my 
assertion that an eight-day clock governed by a 
pendulum having a wooden rod keeps better time 
than a sidereal clock which cost £100! It may 
seem to be a miracle to W. J. R.“; but at any 
rate, it is a fact. Let me now enter into details, 
The ordinary anchor escapement causes the seconds 
hand to move backwards when the pallet slips off 
the tooth of the wheel. If the anchor be taken 
off and reversed, the pallet may be made to fit the 
tooth and to slip off without the recoil of the 
wheel, thus making it dead beat. My wooden 
pendulum is not compensated for temperature ; 
but when the clock loses a small weight is placed 
on a stirrup affixed to the rod to accelerate its 
rate. The effective length of the pendulum can 
also be altered by an arrangement, similar to that 
used in regulating watches, placed on the suspend- 
ing spring. During that part of the year in which 
the temperature changes but slightly this clock 
keeps excellent time, varying only a second or two, 
whereas the astronomical clock will probably vary 
as Many minutes as the former does seconds, In 
fact, my astronomical clock does not keep good 
time, gains and loses according to its own sweet 
will, and utterly refuses to adopt a definite rate 
for either. With regard to my method of ascer- 
taining the rate of a clock, I employ that method 
in common use for obtaining correct time—namely, 
by the transit of a star over the meridian.—SM. 


[62183,.]— Wooden Pendulum.—“ W. J. R.” 
replies assuming that the pendulum is merely var- 
nished, as has been the method usually adopted, 
and his experience agrees with the observation of 
others—viz., that a pendulum so treated is not 
reliable; but he does not appear to have tried a pen- 

ulum of wood saturated with paraffin wax. Now 
itis this method upon which 1 thought a discus- 
sion may be useful. With his other remarks as to 
some makers taking up the manufacture of steel 
and zinc pendulums at a cheap rate, I cordially 
agree, and more especially in his observation that 
when it is done we shall obtain them from 
America. English clockmakers will not supply 
clocks made on scientific principles at a price at all 
approximate to their real value as machines. The 
result will probably be, as with common house- 
hold clocks, they will lose the bulk of the trade 
altogether. “Sm.” appears to have tried paraffin 
wax using the statement “a well-waxed wooden 
pendulum, ’ and also appears well satisfied 
with it; but he does not say whether he “ waxed ” 
to the point of saturation. But whether he did so 
or not, if he fixed the wood to the centre of gravity 
of the pendulum bob, he must have left the pen- 
dulum without any compensation for temperature. 
Suppose he has saturated the rod; it may be that 
he has by so doing compensated the wood itself; 
but this is not my experience, Indeed, I strongly 
suspect the compensation will have to be increased 
rather than disregarded. Iam not clear upon this 
last point until I can apply more delicate tests ; 
with the means at command I am preparing a rate 
of the pendulum now going, which, with your kind 
permission, I will ata future time submit to your 
readers. There is some hope in a remark made by 
Lord Grimthorpe when Sir Edmund Beckett 
Denison (to whom we all ought to feel much 
indebted) to the effect that some substance might 
be found with which to treat wood, so as to prevent 
its variation. — A. W. 


(62185.]—Steam.—To T. C., BRISTOL.” —If 
not sepang too much on your kindness, would 
you kindly show me how you get nine expansions 
in the above query? For, with an initial press. of 
38·3I1b. in Lp. cylinder, I can only get a terminal 

ress. of lb., that is, allowing six expansions in 
p. cylinder, instead of 11°1lb., which you give.— 
‘YOUNG ENGINEMAN. 


62202.]J— Granite Turning.— My thanks to 
“ Dens" for corundum dealer's address. Through 
our Editor, I have just received a sample packet 
from Messrs. R. Baker and Co., of Mincing-lane. 
This is an excellent specimen of corundum flour, 
suitable for making wheels, &., and just the 
Arete for paper, cloth, finishing sticks, and such 
ike in steel-work.— Eos, 


[62211.|—The Ococultation of Aldebaran.— 
The simplest plan is to place the XIIh. at the 
centre of the ellipse, and to make the Hast hour 
angle positive by deducting from XIIh. Unfor- 
tunately, L have not the diagram before me re- 
ferred to by J. W. C.,“ but I have marked ont 
on a larger scale the occultation of Captain Noble's 
Observatory (Lat. 51° O0 56” N.; long. in time 18se0, 
E.), as seen from Aldebaran the same evening. 
The hour angle in this case is Im. 46s, Hast. 
The positive hour angle will accordingly be 
11h. 58m. 14s, and this on the diagram must 


fall on the meridian in line with moon and star at 
the time of true conj. in R.A. From diagram, 
Captain Noble’s observatory is occulted from 
Aldebaran at 11h. 56m. 30s., and reappears at 
12h. 17m., the duration being 20m. 30s. -This 
is 3m. 198. in error on observed duration. Prac- 
tically, on the projection plan, it is not possible 
to work nearer than 20 or 30sec,, and I think 
“ Enquirer ” will readily see that when the moon's 
edge approaches very nearly to a tangent to the 
star, the slightest error in plotting will materially 
affect the beginning and ending, and 5 
duration. I have been moving from Tow Law, or 
or would have replied earlier.—H. P. SLADE, 
F. R. A. S., 16, Westcott-street, Hull. 


[62229.]|—_Induced Ourrents.— Elem.” has 
simply rediscovered Lenz's law—viz., “that the 
motion of a magnet towards a circuit sets up a 
current that tends to resist the motion.” But he 
apparently forgets two things: first, the current set 
up only lasts as long as the forward motion lasts ; 
secondly, the induced current is not so strong as 
the Ampérian current which produces the induction. 
Guthrie, at Sect. 289 of his “ Magnetism and Elec- 
tricity,” describes and illustrates this very case, 


in the following words :—“ Thus, a bar of soft iron, 
N'S’, is in a right-handed spiral, connected with 
a galvanometer. A magnet, N S, brought near to 
N’S’ causes similar polarity—that is, the poles 
induced in the soft iron are towards the same parts 
as those of the permanent magnet. The currents 
in the electro-magnet will circulate as represented 
at the N’ end. The induced currents in the wire 
will, therefore, follow as in the figure.” But 
since the Amptrian currents are the stronger, the 
induced currents cannot reverse the magnetism of 
the bar N’S’, though they tend to do so.—S. 
BOTTONE. 


[62239.]—Antimoniate of Potash.— What on 
earth do you mean by “extemporising some anti- 
moniate of potash by the wet process”? If you 
want to make some you can do so thus :—Project a 
mixture of equal parts of pulverised tartar emetio 
and nitre in small portions at a time into a red-hot 
crucible. After the mass has deflagrated, keep at 
a moderate red heat for a quarter of an hour, till 
in calm fusion. Allow to cool, and extract with 
warm water. Decant fluid from deposit. Ooncen- 
trate by evaporation. After a day or two a doughy 
mass will separate. Treat the mass with three 
times its volume of cold water and mix well. This 
converts it to a granular powder, to which add the 
deposit from which the fluid was decanted, wash 
well with boiling water until the washings cease to 
be alkaline. Dry. 100 parts tartar emetic yield 
86 of antimoniate. Why you should take the 
trouble to prepare the salt when it can be pur- 
chased at about 21d. an ounce, I cannot imagine. 
—SM. 


[62252.]— Defective Hydraulic Ram.—I have 
to thank 

replies to above query in Yast week's issue ;- but 
have to beg the favour of further advice with a 
view to getting the ram in good working order. I 
want to know what would be likely to make it 
work in exactly the same way as when originall 
sent out—viz., without a weight on pulse-valve. 
have looked over poe of air-chamber and valve 
seat, and find the leather washers quite sound and 
air-tight. In practice I have found all the state- 
ments in the letter of W. A. S.“ quite correct. 
His presumption as to the make and style of the 
ram was quite right. It has no air-chamber, and 
was made by the Gould M. F. G. Co., New York, and 
. by C. Churchill and Co. Might I ask the 
kind attention of Mr. Davies to this query? As 
from his many papers in back numbers on 
hydraulics and kindred subjects his advice on this 
question would be most valuable to, and thank- 
fully received by, a—SUBSCRIBER, 


[62254,]—Oreasote in Consumption.—Should 
be mixed with an equal quantity of 5 of wine. 
It does not excite inflammation of the throat and 
lungs. On the contrary, is often used to allay it. 
Ihave used carbolic acid pure with good effect in 
bronchitis, but now prefer turpentine when I have 
caught cold. I have never heard of any of these 
remedies curing consumption.—B.Sc., Plymouth. 


‘T. C., Bristol,” and “ W. A. S.” for their | 


[62258.J—Pitch Pipe.—Make a square pipe 
exactly like an organ pipe, as shown below. Let 


* 
* 


II 


SECTION OF PITCH PIPE 


* 


this be rather more than 12in. long from languid . 


to the open end. Now, make a square bts i 
piston that nearly fits the square aperture, 
it to fit exactly by gluing a piece of stout wash- 
leather tightly round the bottom end. By sliding 
this plunger more or less in the tube, you can get 
any note between C and C', and can mark the 
same on the side of the plunger.—S. BOTTONE. 
[62258, ]—Legal: Nuisance.—The burning of 
leather scraps under a boiler would be a nuisance 
under the 114th section of the Public Health Act, 
provided the quantity burnt is sufficient to cause 


effiuvia certified to be a nuisance or injurious to 


health.—B.Sc., Plymouth. 


[62260.]—Specific Gravity.—Ic. ft. = 2831531 
litres. As 1 litre of water at 4° C. weighs 1kilog, 
1c.ft, of water = 28°31531kilos., which, divided by 
453593, will give you the weight in pounds avoir- 

| 62263.]—Azaleas.—To “ HOT US.“ — Remove 
all the dead leaves, seed pods, remains of flowers, 
&c., and repot them. Give them a good syringing 
and keep them in a temperature varying from 6° 
to 60° F. Keep them rather close, syringe them 
pretty frequently; the atmosphere must be warm 
and moist, so as to encourage them to make their 
new growth. It is very important to get the new 
wood formed early, so as to secure itebeing well 
ripened by the end of the season.—CŒPIO. 


[62266.]—Steam.—Each cubic foot of water = 
624lb., therefore the work done by engine = 18} x 
624 x 19 x 74£t. Ib. per minute, and the coal con- 
sumption = 82 + 24 = 1jcwt. per hour, or 1 ot. in 
3 hour, in which time it raised 45 times the above 
number of foot pounds, 205 


125 
m X x 19 x — 
4 


—— 


2 7 * 45 


7,264,160ft. Ib., or units of work, rather a low 
figure; it should be 10 times at least. — T. C, 
Bristol. 


[62267.]—Photographic Lenses. — Can be 
tested for length of focus and for flaws in the glass 
without a camera; but most makers will give 
their lenses on a three days’ trial (except the very 
best makers, who test their lenses before sending 
them out, and won't submit them to a 70 when 
you could get an experienced hand to try them for 
clearness of definition. —B.SC., Plymouth. 


(62268.]—Guano.—Guano is often adulterated 


with ground clay or brown earth. A rough test 
for this is to place a little of the guano in an iron 
spoon between the bars of a clear fire till white- 
hot. On cooling, the ash should be white (bone 
earth or tribasic phosphate of lime) if the guano 
be genuine. Ifthe ash is red, the guano is adul- 
terated. In the case of “dissolved E, or 
“ phospho-guano, the ash should be also white; 
but a portion of it will be sulphate of lime, There 
can be very little sympathy for any farmer who 
buys rubbish, seeing that the Peruvian Govem- 
ment guano agents, and the different Phospho- 
Guano Companies advertise in every agricul 
paper, and guarantee pure material, and a half 
penny post-card will elicit full informatign as to 
the manner of obtaining it —HAMMER, 


[62270.]—Parochial Law.— The only book on 
the subject I know of is Steer's “ Parish* Law, 
edited by Macnamara; published by Stevens and 
Sons, 1881, price 16s. It can probably be got 
second-hand.—B.SC., Plymouth. 


(62276. | Varons of Linseed Oil.—I have 
had occasion to boil large quantities of linseed ail, 
and to get rid of the offensive fumes have fitted 
hood to top of pot, and to top of hood a Gin, pipe, 
which, in my case, I led down to Gin. glazed pipo 
underground for a distance of 40ft. to the ashpits 
of a Lancashire boiler. I fitted a gin. steam jet In 
pipe to form an ejector, and it most efficiently 
sucked away the fumes and drove them into ash- 
pits, where they passed through fire, and were 
nearly destroyed. Perhaps above may be useful. 
T. C., Bristol. : s 


[62261.]—Electric Lock.—As Mr. Rochos asks 
for some device to lock his gate by electricity, I 
think that the plan in Fig. 2 will be the most suc 
cessful ; the mechanism can, be understood easily, 
and does not differ much from the first. A Bis 
the latch, E the electro-magnet. As soon as the 
electro-magnet begins to act it attracts the 
O P, which lets fall down the part HS; j 
prevents the latch B A being moved. For an ordi- 
nary door the lock may be unlocked by piling the 
ring C; but as on a gate the visitor should make 
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himself welcome, it is necessary to unlock the iron 
case K LM N and to push back the handle H. 
Fig.1 is the plan of an electric lock. A B is the 
latch, C the handle of the door, and E an electro- 
magnet. By closing the communicator G, the cur- 
rent 2 in the electro-magnet, it attracts the 
part H I, and the visitor by moving the handle can 
open the door. KLMN isan iron box covering 
emechanism.—_CHAS. DEHAESE, - 


[62278.])—Dynamo: Mather-Platt.—To S. 
BOTTONE.—Armature, Pacinotti, cog, laminated, 
6}in. diameter, Gin. deep, with at least 16 sections, 
F. M. s four wrought bars, 7in. long, 2in. in dia- 
meter, connected by two heavy yokes IZ in. thick, 
12in. long, and 6in. wide. Pole pieces to extend so 
as to embrace 3 of the circumference of the arma- 
ture—3 one side of the diameter, 4 the other. 
Wind the dynamo as a series machine for arc- 
lighting—say, 6lb. No. 14 on the armature and 
64lb. No. 12 on the fields, being 16lb on each bar, 
the ends of the F.M. wires being joined up in 
parallel with each ‘other, but in series with the 
armature. Speed about 1,800 revs. per minute. 
This will give about 45 to 50 volts, and 13 to 15 
amptres.—S. BOTTONE. 


162279.]— Door. Springs.—You describe an 
arrangement frequently fitted to doors of lavatories 
at railway stations, wbich answers admirably. 
In this case, of course, they have little wind to 
contend with, and size of round steel used for 
spring is about jin. I should think jin. large 
enough for you.u—T. C., Bristol. 


[62281.]—Valve Gearing.—In order that the 
movement of the link should not alter the motion 
due to eccentrics, it is necessary to strike the curve 
from centre of crank shatt—that being a mean of 
the centres of the eccentrics in all positions, 
Length of link only affects its own angle and con- 
sequent tendency of block to slip more or less.— 
T. C., Bristol. 


16228 1.] — Valve-Gear.— TO ENOUIRRR.— 
The length of the radius of curvature of the shift- 
ing link is in the majority of cases equal to the 
virtual length of the eccentric-rod. This is a con- 
dition necessary to secure the equality of leads at 
both ends of the piston’s stroke; practice had 
taught this princi ong before theory proved it. 
As to the length e link, it must be neither too 
short nor too long; the latter case cannet however 
easily ocour in locomotive engines, as the length is 
limited by the room left for the machinery under 
the boiler or platform. Too short a link is too 
sensitive, especially with the notched outer and re- 
versine- lever; a series of intermediate out-offs 
could not then be realised. However, the use of 
the reversing-screw palliates this to a great extent. 
Too long a link possesseg the opposite defect, 
although it reduces somewhat the slip of the 
block ; tHe latter depends greatly upon the degree 
of inclination the link can take in the direction of 

e valve-rod. This inclination increases as the 
ratio of the throw to the length of eccentric 
tod. The slip disturbs the distribution of the 
steam, and if the ratio referred to is too great, 
like in some engines with outside oylinders and 
outside valve-gear, the equality at both ends of 
the stroke is often altered to a great extent; 
therefore short ecoentric rods are to be avoided. 

nquirer” would do well to consult my reply to 

query 46220 in “E. M.” for March 24, 1882; it 

ears on the same subject.—H, GOBERT, 7, Ducie- 
street,‘ Longsight, Manchester. 


[62282.] — Small Arc Lamp.—To. MR. 
BOTTONE.—Any carbon up to 5 millimètres in 
diameter will serve very well in this olass 
of lamp. There is no simple mechanism for 
drawing the carbons apart, at the start; but 

cally the light is struck at once, if the car- 


n points are suffigiently fine, and when once |: 


started, the mechanism keeps the points at the 


right distance. A 40c.p. dynamo would only light 
one of these little lamps properly.—S. BOTTONE. 


162283. Water Power.—Disregarding fric- 
tion, the 10cwt. will sustain 30'8lb. on the 3in. 
branch B, and 3˙451b. on the lin. branch A. It is 
quite immaterial, friction excepted, whether branch 
B be Zin., 3ft., or 300 yards. The above arrange- 
ment is simply that of the ordinary accumulator. 
—W., Birmingham Hall. 

"[62283.]—Water Power—tThe area of big 
piston is 18? x 7854 = 264.58. in., and 2575 
= 4'4lb. pressure per sq. in. in cistern. Then area 
of small piston = 32 x 7854 = 7sq.in. x 44lb. 
= 80°8lb., which is the weight B would lift sup- 
posing there was no friotion on pistons, &c. The 
fact of A being open or shut would not modify the 
weight lifted by B; it would only alter the 
distance through which it could be moved, as the 
contents of the cistern would be exhausted sooner 
when both A and B were open.—ELAG. ; 


|62283.]—Water Power.—The area of your 
piston being 182 x °7854 = 254°47 square inches, 
and the total weight of it 1, 120lb., you have a 
pressure equal to 4°4]b. on every square inch of the 
cylinder and piston, and of course the same 
pressure por square inch on A and B, oron 40 
A's and B's at the same time. Length of pipe 
does not affect the question, providing that P can 
descend to such a point as to maintain a com- 
pression of 4:4lb,; neither does it matter if one or 
any is out off by a tap. B = 3? x 7854 = 7 square 
inches, will carry 7 x 4˙4 = 30˙8lb., and A = °7854 
square inches will carry 3°451b.—T. C., Bristol. 


[62284.]—Model Engine.—Yes, the same rules 
apply tothem as to large engines as regards the 
H.P. given by the steam, and so you use the same 
calculations. But this, as in large engines, does 
not give the nett (or brake) horse-power, so that 
you must make a very liberal allowance for losses 
in friction in models, This allowance depends 
entirely on the workmanship, for some take all the 
steam to drive themselves where others are quite 
lively.—T. C., Bristol. 


62285. — Telescope. —If your object-glass be a 
good one it might bear a power of 50 or so on 
moon and planets, and would be preferable to a 
chromatic lens, though the latter is not so execrable 
when well stopped down. No telescope of the size 
of yours, unless first-rate, will be of much value 
astronomically, whilst, if as you say, it is only an 
“ ordinary terrestrial telescope,” it cannot be ex- 
pected to do anything extra. You are correct as 
to the rule for magnifying. To find single-lens 
of equal focus to ordinary eyepiece multiply 
together the foci of the eyepiece-lenses, and 
double the result and divide by the sum of the foci. 
—ARTHUR MEE. 


{62287.)—Billiard-Cue Tips.—Make a cement 
of acetic acid and isinglass—JACK OF ALL 
TRADES. 

[62287.]—Billiard-Oue Tips.—You will find 
Kay's coaguline the best cement; but it is not in- 
fallible—PROVIS EMSWORTH. 


[62287,]—Billiard-Cue Tips.—The following 
is a recipe for a cement I find very effective :— 
3d. of gelatine, and 3d. of acetic acid, mixed to- 
gether ina small jar, and placed in hot water until 
all is melted, then use as usual.— E. J. SELBY. 


(62287.J—Billiard-Oue TIpS.—If you will try 
Le Puge’s liquid glue, I think you will find your 
cue tips stand a good many hard knocks without 
coming off. This glue is the best of its kind I 


have yet met with, and may be used instead of, 
common glue for all purposes. It may be thinned’ 


with vinegar, if necessary.—-SM. 


[62287,] — Billiard -Oue Tips, — Get some 
isinglass or finely-shredded gelatine, and dissolve 


those used for clothes-horse, only havin 
bottom. Hinge together, and cover wi 
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it in acetic acid, by immersing the bottle contain- 
ing it in hot water. Use it hot. If too much 
trouble to make, purchase a bottle of coaguline. 


See that the surfaces to be united are clean. 


NUN. DOR. 

162287.J—Billiard- Cue Tips.—In India I 
have generally seen shellac used for this purpose. 
There must not be an atom of grease on either 
wood or tip. Roughen each slightly with a coarse 
file, melt the lac, smear over the cue end while 
flaming with a bit of wire, and apply quickly to 
tip, press down very firmly on a rather warm bit 
of iron covered with a piece of paper, and hold it 
down till cold. I have an idea that bicycle coment 
would be better, applied in exactly the same way. 
I find this compound holds everything tight—even 
metal to metal.— Eos. 


„ Tips— Will always b 
liable to Ioosen or fall off if only glued or cemente 

on in the usual manner. Let “Steward” ask any 
-walkingstick maker to treat all his cues as follows. 
Into a Zin. piece of metal tubing (browned or 
bright), of the same substance as ordinary stick 
ferrules, and exactly the same diameter as the oue 
tip, insert a well-fitting piece of sole leather, 1}in. 
in length, and let it project nearly jin. beyond the 
end. Trim off edges very neatly, and when pro- 
perly fixed on the end of cue it need not show in 
the least; but if in silvered or gilt metal it is an 
improvement rather than otherwise. Of course, 
the cue must be left the same length as before. If 
preferred, the leather may be left out altogether, 
and the hollow tube be fitted with one of those 
beautifully made corks any chemist will provide 
him with. Any billiard-player will pronounce cork 
to be the most perfect material he can possibly use. 
The sharp edges can be very carefully bevelled o 

with a very sharp penknife or hot iron. I would 
strongly recommend all who use crutches to adopt 
the same method. It deadens the noise, and reduces 
concussion.—J. H., Balham. ; 


16229 1.I—Legal.— Two vehicles do not become 
one by being tied together, so I think the turnpike 


man was right.— KAPPA. 


[62291.]— Legal. — Au answer to this query 
would depend on the table of tolls authorised on 
the turnpike-road referred to; but, in all proba- 
bility, the gateman is right. One horse and two 
carts should pay more than a horse and cart; 
equally, a cart and two’horses pays more than a 
cart and one horse.— B. Sc., Plymouth. 


[6 2292.]— Ornamental Wood Turning and 
Staining.— There are many special tools made 
and used for wood-turning; but the tools that are 
in general use are the gouge and chisel, which 
answer all purposes in the hands of those who have 
learned their trade. Many use them as scrapers, 
which is wrong; they should be held in a position 
to cut, and that is to be readily learned by practice, 
It would take up a tremendous lot. of time and 
space to illustrate fully. For black stain, make a 
strong decoction of logwood and nut-galls, and 
apply it hot; two coats, letting the first dry before 
applying another. Afterwards go over it with some 
acetate of iron; this is made by putting some old 
nails, iron filings, borings, or turnings, into some 
strong vinegar. Brush over with that; one coat 
will be enough. If turned work, put into the lathe 
and polish with shavings, afterwards with cloth 
and linseed oil; if ahigher polish is required, use 
French polish. The woods for your purpose are 
sycamore, plane-tree, beech, mahogany, birch, elm, 
lime, and holly; these are all good for staining, 
more especially holly and lime. These two can be 
made to take any colour and very delicate tints. 
Many of the articles called ebonised are done over 
with fine lamp or gas black and glue-water, which 
fill up the pores of the wood. Any article to be 
stained should be dressed with weak glue-water 
and papered off again before staining; the pores of 
the various woods can be stopped with any pig- 
ment or glue-water. The colour required—elm, 
umber ; mahogany, red ochre; black, ivory or lamp 
black.—JACK OF ALL TRADES, 


62293.]—Vice Repairs.—If the thread is out 
of bore, get a bit of square iron and fit, and bend 
around the screw; take off and braze in the bore.— 


| JACK OF ALL TRADES. 


> 

[62298.]—Vice Repairs.—Take a piece of 
square wire the proper size, and wind it round the 
male sorew between the threads. Have the box 
well oleaned out of old thread and of grease, and 
introduce the screw with the wire round it, and 
which should just push in tight. Now unwind the 
screw, leaving the wire coiled inside. Putina 
paste of borax and water so as to coat inside, also 
some clippings of sheet brass. Put the whole on 
a clear fire or forge, and, when the brass fluxes, 
remove and roll over two or threo times on floor 
for braze to take well.—-T. C., Bristol. 


[62294.] Folding Screens.—Make frames like 
rail at 
calico». 
Next cover with a coloured paper (wall-paper), and 
paste on the pictures.—SM. 
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[62294.|— Folding Screens.— Here is the 
simplest form made by an amateur in my house, 
and covered with linen and pictures. by myself for 
a bedroom: Three to four frames 6ft. high by 3ft. 
broad are requisite ; work them out of olean 2in. 
deal, 2in. by lin.; four hinges to each frame—viz., 
just above bottom, just below. top, and the others 
equidistant between them; nail three stays of 
upholsterer’s tape across each frame with tacks, 
stretching them as tight as possible. You have 
now to decide on the covering material; mine is 
stout green calico. After laying the united frames 
on the floor, measure and join the cloth, leaving it an 
inch over length and breadth of woodwork. The linen 
is to be very correctly and smoothly fastened with 
little tacks here and there along the bottom frames 
and sides, only enough tacks to hold the work; and 
then as you proceed you can smooth and fix your 
covering permanently, Lastly, you will pull and 
sew the op ends neatly together; then you will 
continue the permanent fastening at the sides and 
bottoms with tacks at every two inches. The screen 
is now ready for mounting the pictures. This is 
about the cheapest form. I have others on a 
different plan, hand-painted on prepared canvas, 
the oak-wood frames polished.—EOS. 


 [62295.]-—Walking-Stick.—Give it a coat or 
two of good eopal varnish. — JACK OF ALL 
TRADES. 


[62295.] — Walking-Stick. — Two coats best 
carriage varnish, laid on very thinly with a soft 
brush, will give your stick a fine gloss. If varnish 
needs thinning, do not use turps, which spoils the 
varnish by absorption of oxygen; but add a little 
benzoline.—PROVIS EMSWORTH. 


[62296.]—Hack-Saw Frame.—I should not 
care to make this article. I got mine from Mel- 
huish, tool-shop, Fetter-lane, London, solid frame, 
with one dozen Sin. blades, for six shillings. These 
kaws are harder than files, and as brittle as glass; 
but they work magically with soft-soap and oil, 
and gree care in pressure and movement of wrist. 

Melhuish says: “One saw will out through a bar 
of zin. round iron 80 times; a bar of untempered 
steel 40 times. The staple-shaped pins securing 
the blade to frame are very ingenious—they cannot 
drop out, yet the saw can be removed in an instant. 
See one, is my advice.— Eos. 


: [62297.]-—Tempering Steel Tubes.—I do not 
think you will do any good at that—rather a risky 
job as well as dangerous. If you do not get blinded 
over the job, you may stand a chance of some severe 
scalds. You will not harden and temper them 
with any certainty at one operation. Use oil or 
tallow to blaze them off; but I should harden in 
water at as low a heat as they will harden at.— 
JACK OF ALL TRADES. ‘ 


[62299.]—Battery for Surgeon’s Lamp.— 
If a “Disgusted M. B.” will call on me, I will 
with pleasure show him what he requires; battery 
been charged about nine months, non-fuming.— 
My address in Advertisement Column. — T. J. 
ROBINSON. 


[62299.|—Battery for Surgeon’s Lamp.— 
Leclanchés will run longest without attention. 
Has “M. B.“ tried them? If they fail, I have 
another form which should work well for two to 
three months, but I should not care to guarantee 
it longer. I feel sure, however, that special 
Leclanchés would please him.—ELECTRICIAN. 


' [62299.]—Battery for Surgeon’s Lamp.—As 
price is a secondary matter, “ Disgusted M.B.” 
might find. what he wants in the battery supplied 
for the use ef our dental Jamps. It is a three-cell, 
bichromate of potash and sulphuric acid battery ; 
and if M.B.” is in London, he could see and judge 
for himself by calling upon the Messrs. Ash and 
Sons, 8, Broad-street, Golden-square, W., or the 
Dental Manufacturing Company in Lexiugton- 
street.— DENS. 


. [62299.])—Battery for Surgeon’s Lamp.— 
To MR. BOTTONE.—A battery such as described 
and figured at p. 485, Vol. XLIV. of the E.M.” 
will suit admirably. It need only occupy a space 
of bin. by bin., and, being fitted with lifting 
arrangement to the cells, absolutely no consump- 
tion goes on while the battery is not in action. 15 
may be charged with solutions of different 
strengths to suit voltage of lamp employed; but 
will work up to 8 volts. If a “ Disgusted M. B. 
will write to me, I will lend him one to copy.—S. 
BOTTONE, Carshalton. : s 


T [62302.] —Oogsfor Patterns.—Sycamore, plane- 
tree, and good olose mahogany for small work; for 
Other purposes pine.— JACK OF ALL TRADES., ` 


_ [62302.]—Cogs for Patterns.—That depends 
on the size, and whether the patterns are require 
for temporary or for permanent and standard use. 
For large patterns, yellow pine is decidedly the 
best, for small patterns yellow pine will also do; 
but mahogany will be more durable where large 
numbers of castings are required. Both woods are 
superior to any others in ordinary use, because, 
when seasoned properly, they stand well, retaining 


d | of the aes re desirable in a smo 


shape and size, unaffected by heat and moisture 
less than most other kinds. It is often the prac- 
tice to make the body of a pattern of pine and the 
teeth of mahogany.— J. H. 


[6 2303.]J—Stopping Wax. Take two of bees- 
wax and one of rosin; melt and mix for use.— 
JACK OF ALL TRADES, 


62306. |—Solution for Coating Oil Tanks. 
—If the tanks are galvanised after being riveted 
they seldom leak. We have two such here that 
have been in use several years, and have never 
given trouble.—FLAVIUS, 


[62306.]—Solution for Coating Oil Tanks.— 
It is a plain iron tank, I expect; if mine I should 
clean well, free from grease; give it a brush 
over with a strong solution of nut-gall, and with a 
coating of glue and treacle afterwards.— JACK OF 
ALL LRADES. ` j 


[62307.]—Promissory Note.—No renewal is 
needed ; payment of interest or an acknowledge- 
ment in writing prevents the Statute of Limitations 
from applying. The holder has six years from the 
last payment or acknowledgment.— KAPPA. 


62307. Promissory Note.— The Statute of 
Limitations does not apply to a promissory note 
more than six years old, on which note the interest 
has been paid within six years (see Arch bold's 
Law of Nisi Prius, 137). N. N.,“ however, 
should insist on getting a new promissory note, the 
former amount payable being increased by the 
interest overdue; he will thus get compound 
interest, and may be saved future trouble.—B. Sc., 
Plymouth. 


[62308.] Chloride of Silver Cell. — Use 


ebonite tube, and seal with “ Chatterton.— ELEC- 
TRICIAN. 

[62309.|—Violin Repairing.—If the crack 
is not a very bad one, try a method which has 
been successful with me: Remove the strings 
and the soundpost, warm the part gently before a 
fire, dab it well with good hot and thin glue, work 
it well into the orack or cracks by using the 
thumbs, now quickly bind it round with cord 
using a needle or two driven into the oe if 
necessary to keep the cord from slipping off, and 
leave until next day. If the damage is very 
serious, it becomes necessary to remove the belly 
or the back, and to thoroughly glue up each crack. 
with the addition of a piece of narrow tape soake 
in thin glue laid over same. (Memo.: If a valu- 
able one, this latter job ought to be intrusted to a 
professional man.) I remove superfluous resin b 
alternate rubs of a piece of flannel moistened wit 
turpentine and a duster.— A., Liverpool. . 


[62310-1.]—Electrolysis.—Get Mr. Sprague's 
book, where you will find full details of plating, 
&c.—PROVIS EMSWORTH. > 

ke TA ET stroke being 3}in. 
and piston fin. thick, the total length of cylinder 


should be 43 in. at least. You do not say if it is so. 


The ports are a little closer than I should have put 
them ; but the sizes you give will do if you allow 
piston to pass jin. over each port at each end, this 
allows spring ring to pass over zin.; sin. would 
have been enough. You will have to cut away a 
little at each end of port to allow steam to get 
behind piston easily. This practically removes 
the port to next the cover.—T. C., Bristol. 


a eee Oell.—Why waste money 
making storage cells? Try non-fuming solution, 
such as I use. If you must use storage cells buy a 


set ready made. In charging use oe in series |- 
0 


with oells, then regulate the current. ur lamps 
would probably take à amp, each if 105 volt 160. p. 
—ELECTRICIAN. ie 


[62317.] — Rain-Water.— There are several 
lans for securing clean rain-water, but perhaps 
the simplest is that of Mr. Shirley Hibberd, 


| described in No. 769. Briefly he arranges tanks in |. 


this order :— 
DO $ 

The water from the roof enters A first and passes 
through some screen or coarse filtering material 
fixed near its upper half; then it flows into B 
through a pipe fitted with. a ball tap. As soon as 
a certain quantity has entered B the tap is shut 
and the water is siphoned from A into C, an 
thenoe to D, whieh are settling tanks. It will be 
found that they contain rain-water which is prac- 
tically = fit for any purpose when drawn 
from D.. In the Building’ News of last week 
(April 29) there-is an arrangement which may suit 
ithe querist,. and Will no doubt interest others. It 
is called “ Roberts's Improved Rain-Water 
Separator. In order to insure a thorough washing 
l : town that no 
‘water sho be stored before tuo aliens of rain 
have fallen on each 100sq.ft, of the roof; in other 
localities one gallon or one and a half gallons of 
rain on each 100ft. will be enough to wash it. B 
the insertion of a ‘slide marked 1, 1}, ör 2, the 
requisite ern of washing for. each locality was 
secured, and we Separator canted as soon as that 


y | ing illustrations. Fig. 1 gives a sectio 


amount of rain had fallen, whether it came in five 
minutes of storm, or in 60 minutes of steady rain. 
There was comparatively little difficult in securing 
the automatic action with ‘heavy rain, but it was 
more difficult to insure an unfailing action in light 
rains that took an hour to yield the requisite 
quantity; and until recently all the water that 
came in still lighter rains was of necessity allowed 
to ‘run to waste. By the recent improvement, 

erfect regularity of action is obtained in much 
lighter tains, and in a town house the separator 
with the siide marked 2 will be certain to run 
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water to storage as soon as two gallons have fallen 
upon each 100ft. of roof, even if it has ocoupied 
two hours’ time in descending. This improvement 
is effected by the introduction of the funnel- 
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shaped chamber H, shown in the two on A 


horizontal and Fig. 2 a section of the vertic 
‘separator. While the inlet and outlet-bexes differ, 
it will be seen that the centre. part, or canter, 
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which turns upon the pivot M, is the same ia 
construction in each drawing, but different in posi- 
tion. Fig.1 shows it before it has canted and 
while it is atill ranning foul water to waste. Fig. 2 
shows it after it has canted and is running the 
elear water to storage. In the earlier form of 
geparator the water that came through the slide B 
fell direct into alarge chamber with a hole at the 
bottom of it rather smaller than the hole at B, and 
as soon as this chamber filled to a certain height 
the centre canted. In the new form of separator 
the water from B falls into the funnel F, and only 
a small proportion passes thence by the holes H 
into the chamber J. There is no aperture in the 
bottom of this chamber, but when the rain has 
ceased it is emptied by the action of the siphon L. 
It will be noticed that the longer leg of the siphon 
has been enlarged ; by this very simple and, as far 
as we know, original contrivance, the air in the top 
of the siphon is prevented from interfering with 
its action, being made to take the shape of a short 
and broad, instead of a long and narrow, bubble. If 
this does not meet the querist's desires, I would 
recommend him to read Shirley Hibberd’s 
pamphlet; which was Aa by Effingham 

ilson, The title is Water for Nothing. —A 
COTTAGER. 


623 17.]— Rain Water.—Allow first few gal- 
lons of dirty water to run into a small cistern, 
from which a pipe provided with a stopcock leads 
to the drain, and furnished with a float which will 
automatically close an electric circuit when a cer- 
tain quantity of water has flown in. Arrange a 
piece of flexible tubing to turn on a pivot, and an 
electro-magnet to pull the tube from over the 
small cistern to the large one. Three cella Le- 
clanché ought to work it if nicely made, and you 
can manage it so that the movement of tube just 
breaks contact and prevents battery wasting. You 
could replace tube over small cistern (which would 
be emptied of its dirty water at leisure) by means 
of another electro- motor worked by a press- 
button in any convenient part of the house, If 

ou do not understand, will send sketch. PROVIS 

MSWORT H. 


-~ (62318.] — Astrometroscope. — If 
Bosquets will turn to pages 128 and 168 of 
Cassell's Popular Educator, Vol. VI., he will find 
this instrument described and figured. Should he 
not be able to refer to this work, and will repeat 
the query, I shall be happy to reproduce the de- 
scription and outs in Ours. —S. BOTTONE. 


[623 19.]— Driving Washing Machines.—If 
bee have only a family’s wash to get done, and 

ave not means to get a one-man gas-engine, the 
idea of a steam-engine is ridiculous on account of 
the expense. Geta steam-washer, cost about £3, 
takes up little space. Isaw one of Fletcher's, of 
Warrington, yesterday, so easily handled that a 
child could work it.—B.Sc., Plymouth. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
ewered for five weeks are inserted in this list, and / stil 
unanswered are repeated four weeks afterwards. We trust 
our readers wiil look over the list, and send what information 
they can for the benefit of their fellow contributors, 


Hydraulic Bending, p. 574. 
Lantern Transparencies, 574, 
Compressed Oxygen, 574, 
Water Question, 574. 

Micro. Mounting, 574. 

Corn store, 574. 

. G. E. R. Locos., 575. 

61807. Organ Question, 57 . 

‘81809. Oyclometer, 575. 


— 

62024. 

62030. 
62045. 
62046. 
62059. 
$2060. 
62062, 
62073. 
62074, 
62075. 
62078. 
62080. 


Torque, p. 90. 

M. R. Engines, 90. 

G. W. R. Engines, 91. 

G. W. R. Broad: Gauge Goods Engines, 91. 
Dynamo, 91. 

Brattice Cloth, 91. 
Solidified Oil, 91. 
Dynawies, 91. 

Gold Ores, 91. 

Locust Bean, 91. 

Pepper, 91. N 
Working in Sheet Lead, 91. 
Holsting Orab, 92. 


Defeotive Eyesight.—We strongly recommend 
all who suffer from defective eyesight to procure a 
enny pamphlet we have just perused, 
written by r. T. Henri, of 34, Aldersgate-street, 
a practical oculist optician of many years’ experi- 
ence. So many people make bad worse by buying 
bad glasses—or glasses unsuited to their particular 
‘case—that a word of caution may not be thrown 
away. The pure “Periscopio Pebbles,” recom- 
mended by Mr. Henri, are spoken well of by all we 
know who have tried them, and by Mr. Henri's 
trial system patients residing at a distance can 
have their eyes tried and the glasses suited for 
them selected, as. satisfactorily as after a personal 
consultation, 


“ Amor 


QUERIES. 


62320.J— Rupture Truss. — WIll “Eos” (letter 
27063, page 128) kindly give a drawing of this trues in 
position, as I have failed to discover how the support is 
afforded ?—JASON. 


{62821.]—Watch Fivoting, &o.— Would some cor- 
respondent inform me the shape of centres used by the 
trade for watch pivoting, &., with the graver? Also if 
I should have the edge of the graver at a different angle 
for brass and steel, or is there any book on the above 
subject from which I can gather this information? I have 
consulted Britten's. Reed's, Glasgows, and Beckett's 
books, and have not been successful.—A WORKMAN, 


(62322.J—Utilising Waste Suds.—Will any kind 
reader give me the description and sketch of an apparatus 
to abstract the oil from soap suds and lant which is used 
in the manufacture of flannel? We now use about three 
tuns per month of olive oil, which runs to waste in the 
sewer. It would bea great saving if I could-abstract the 
oil from the above.—G. C. 


(62323.)—Engine Governors. — Would some of 
yours inform me how to put governors of 4H. P. engine, 
and what sort would be the best for wood turning? It is 


a vertical engine, with a lin. steam pin.—WooD BUTCHER. 


(62324.)—Gas-Engine.— Can R. A.,“ or any other 
reader, explain how the Dougall” engine works ?—A. R. 


(62325.}—Joint.—In making a joint in a flanged pipe 
conveying hot gases, should asbestos packing be used,and 
should it be soaked in water or oil? Is there any better 
method ?—A. R. 


(62326..|—Diagram of Brake Stops.— To C. E. 
STRETTON.— Mr. Stretton (April 15, page 158, reply 62097) 
promised to supply a diagram to show the forces applied 
to stop a tiain. Perhaps there are others than myself 
would like to possess it. Will. Mr. Stretton oblige by 
giving us an illustration? - ROVER. 


162327. Size of Boiler for Engine, &c.—I have 
nearly completed a horizoutal engine, 2in bore by Z3zin. 
sroke. Would someone well up in such work be kind 
enough to advise me what size boiler I shal) require, and 
what pressure and number of strokes per min. to drive a 
Gin. latbe for light wood and metal turning? Please 
advise as to cut-off, and, if not asking too much, the lap 
and lead and throw of eccentric to obtain it. The inlet 
ports are jin., and the exhaust àin.— D. H. T. 


. (62328.J]—Burnishing Plated Goods — I can 
electro gold and silver plate very well; but I have tried 
and tried to burnish articles so plated until I am sick. 
Neither can I polish them on the lathe to bring that 
beautiful black polish so desirable, though I use buffs, 
dolleys, rouge, crocus, &., and soapy water with burnisher, 
no matter how smooth the article is before I plate it. Can 
any practical or other man give me full simple directions 
so that I can turn it out as nicely done as new? Also 
specially as regards a watch case I should be glad. I can- 
not find such in any textbooks published, and I have not 
afew. Owing to limited means. and to a great measure 
dependent on above, very thankful for good information 
will be—A PERPETUAL SUBSCRIBER. 


(62329.]—Perpetual Motion. —According to the 
biography of George Stephenson, by the Rev. G. R. Gleig, 
MA., is written as follows: “His ambition being to 
study the principles of mechanics, he, like many other 
enthusiasts in that science, laboured night and day to 
discover what is called perpetual motion.” Now, will any 
kind reader of the “E. M.” give me an idea what sort of 
a machine he tried to make? Would it be one containing 
its own power, capable of moving without the use of air, 
wind, water, steam, gas, firing, electricity, or animal 
power, and only requiring attention, such as cleaning, 
oiling, and repairing ?—JOHN W. HILLIER. 


(62330.J—Boiler.—To “T. O., BRISTOL.”—Will you 
kindly help me in the following? I thought of having a 
horizontal boiler made. 3ft. long, 18in. dia., shell 5-léin. 
thick, ends ŝin., one end to have a flange joint, to be bolted 
or screwed on. Which would be the better, to have the 
flange inside or outside of boiler ? Please say what thick- 
ness the bolts should be, and how farapart. Also width 
of flange. Also, what stays are required to stay the ends? 
Would it be large enough to drive an engine 3in. bore, 
Gin. stroke, at about 150 revs. per min.? Supposing that 
half the dia. and one end was utilised as beating surface, 
what pressure would it stand ?—R. S. A. 


(62331.] —Dynamo.—TOo MR. BOTTONE.—I have just 
finished a 200. p. dynamo, made according to instructions 
given in your book. I have followed out your instruc- 
tions to the letter ; but the machine will only light one 
50. p. lamp, and this you say in back numbers of E. M.” 
it ought not to do, unless a sbunt is inserted. There is 
no sparking at the brushes. The iron of the fields is not 
very soft, and is consequently magnet io when the machine 
is at rest. Is this the cause ?—F. S. Sc, 


(62332.)—Bisschop Gas- Engines. — Can any of 
“ours” help me in this case? My Bisschop gas- engine 
runs perfeotly well at night when the full pressure of gas 
is on but is irregular and weak at day. The gas company 
decline to put on full pressure. Is there any method 
known by Which the pressure can be increased by the 
engine itself? I have tried compressing the rubber bag 
at each stroke, with but partial success. I do not want 
simple theory, but something in actual use else where. 
HOPEFOL. ; ` 


[62338 J—Legal.—A proper method to test the legality 
of trustees selling an estate left by deed of gift, who have 
sold the estate and appropriated the same to their own use. 
What would be the legal method of action to recover 
same 7— C. S. W. 


162384. — Hose Pipe.—Seeing no answer to my query 
as regards above, [ have been recommended to paint it 
with red paint. Will any of our readers let me know if it 
would keep it in good condition? It will be exposed all 
summer to the heat of the sun, but I will keep it always 
full of water. I tried burying it in the soil, bus it made it 
quite soft —JOINER. 


[6:335.]—Dynamo.—To Mr. BOTTONE— Will you 
please give me dimeusions of ¥.M.'s and armature of a 
dynamo capable of lighting brilliantly eighs lamps of 


10c.p., armature of Siemens H form? Also weight and 
size of wire for F.M.’s and armature, machine to be shunt 
wound? Would a Thorse engine be powerful enough to 


‘| work the above, and do you think the boiler could be 


heated by an arrangement. of Bunsen burners instead of 
coal? What would be the probable cost of making the 
above machine, inclusive of all items ?—FRANKLYN. 


(62336.)—Microphone Ooil and Telephone.— 
Please state how is the coil made and how connected when 
a microphone is used as a transmitter for a Bell telephone? 
Could the coil be dispensed with by using greater battery 
power, or would the wire of telephone bobbin be damaged 
by sparking ?—R. E. M. 


(82337.] — Air Pump Valves. — What is the 
membrane used over the holes? It looks like green oiled 
silk. The packing is leather.— R. E. M. 


162338.]J— Removing Surface of Indiarubber. 
Please state how the white powder can be removed so as 
to get tire cement to stick to grey rubber ?—R. H. M. 


162339.]J—G. E. R. Locos.—Can any reader give me 
any particulars regarding No. 129? It appears to me to 
be designed for the use of surveyors, being a small 4- 
wheeled engine, with all its wheels coupled, and covered 
with a kind of carriage body, like a tramway locomotive. 
It is dated Stratford, 1885. I should also be glad to know 
if there are any other engines on this line of a similar 
type.—J. T, L. 


{62340.]—Double Stars.—To “ F.R.A.S.”—I see near 
to Regulus (I think about 5” south of him) a tiny com- 
panion. Would F. R. A. S.“ please tell me its magnitude 
and distance from Regulus? It is not mentioned in 
„Webb.“ I also remember seeing a very faint and close 


‘pair near Sigma Orionis, a little to the left, but in the 


same field as Sigma, the distance and magnitudes of which 
I should be glad to learn. Would F. R. A. S.“ also please 
say if it is wise to leave a telescope out in the yard in all 
weathers? Can it injure the o.g.? I am rather afraid 
that the damp is doing harm to my glass.— AROTURUS. 


162341. Bottone's Medical Coil.—Have made 
a coil after particulars given in E. M.,“ 17th Sept. last, 
with primary ooil complete. No secondary yet. I cannot 
get it to work. I have used as battery a marmalade jar, 
5zin. by 22in., with zinc cylinder amalgamated with 
mercury in some parts. It did not adhere. The charge: 
3 parts bich romate, 1 part sulphuric acid, 6°6 parts water, 
one carbon, 7 Zin. by fin. by ł n., with brass clamp, and 
all connections soldered. Auy infomation will assist— 
ONE IN A FIX 


[62342.]—Weighing Machines.—Could any reader 
inform me respecting the principle on which these self- 
registering machines are constructed, and oblige with 
sketch ?—AMBER, 


(62343.]—Hydraulic Leathers.—Will any of our 
readers kindly tell me how tu press U and other leathers 
for hydraulic machinery, and the best leather for such? 
Sketch of dies would oblige—G., L. C. 


[62344] -Hand Bells.—I have a set of hand bells, 
and find that the leather hammers (which are covered 
with a soft leather) after a little use become hard, and 
give to the bells a harsh tone Is there any other kind? 
Iam told there is. Also, is there any way to repair a 
cracked bell? I have tried soldering. but it won't stand, 
and running a saw cut through the crack alters the tone. 
A. 8, Cheltenham. 


162345. — Blacking Cast - iron Frames. — 
Required to know the best metnod of blacking cast-iron 
frames, measuring about 4ft. by 3ft., to appear like being 
apanned. Oan they be done cold 7— JAPAN. 


(62346.]—_Dead Dipping.—Would any brass finisher 
give me a hint as to dend dipping? Also a good green 
bronze (a stain) ?—INQUIRER. 


(62347..—Barbotine Work.—In reference to the 
answer to C. North's question uf the 18tb March about the 
clay used in barbotine work, the present inquirer would 
be glad to know what the proportions are of the different 
ingredients used.—M. C. 


(62348.)—Civil Burial.—Is there any ceremony in 
this country curresponding to civil burial in Franoe? 
Probably it is open to anyone to direct that he should be 
buried in a field of his own, but in that case how would 
hia exors. obtain the burial certifloates which are required 
by public companies before securities standing in the 
name of a deceased person cau be transferred? There 
are, doubtless, many who would prefer that their remains 
should not be carried into a vhurch which they felt 
obliged to attend while alive.—HAMLET. 


(62349.]—Rhubarb.— Recent replies as to rhubarb 
did not notice a poiut on which I once heard a caution 
given—viz., that persons of the male persuasion should 
avoid that vegetable in districts where there is much lime 
in the water, because oxalate of lime is thus formed, and 
that is the basis of renal calculus. Is there truth in 
this? - HAMLET. i 


[62350.J—Dead Black on Brass.—Oan anyone 
kindly tell me the metuvad used for blacging the Water- 
house diaphragms u ed iu photographic lenses? I have 
tried boiling in platinum chloride, but the deposit soon 
rubs light.—SM. : 


(62351.]—Boat Varnish.—I have a Thames-built 
doubie-scull skif, which bas uut been varnished in four 
years. She has not bad any hard usage, but I am told that 
such boats should be varnished every season. Will some 
fellow reader tell me the best kind of varnish to use, and 
how to apply it? I know about washing thoroughly with 
hot water and soap; but would like to know if it is neces- 
eary to rub down with sand paper, or to do anything 
towar Js removing the old varnish. I would not trouble 
“ Ours” with this query, but that I live in Scotiand and 
cannot get a practical boat-bailder easily.—TavVus. 


[62352.]—Antiseptic Dressing. — Will „ Doctor 
Medicin®,’ or sume other autuurity, kindly inform me 
what is the best antiseptic dressing for application to cuts 
and minor accidents. I am employed at an extensive 
works where accidents often take place, and am a certifi- 


-cated pupil, St. John Ambulanse.—AMBULANO. 


(62353.)—Loaded Dice.—Can anyone tell me how to 
load dice for conjuring purposes? Have tried them all 
ways, but cannot succeed.—A. B, 
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[62354.])—Bobbin Making.—Querist will be thank- | 36in. ordinary pear-shaped hellows?—AMATEZUR BLAOK- 
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ful for information on the subject of this manufacture— 
the machinery required. descriptions of woods mostly 
worked, and the names of any books bearing on the sub- 
ject.—CELTICUS. 


[62855.] — Phosphorus Manufacture. — Will 
some of “ours” give information respecting recent 
improvements in this manufacture—formerly made from 
bones. It is now, I believe, obtained from phosphate 
rocks, such as are used for superphosphate manufacture. 
References to recent books or patent specifications will 
much oblige—TANDSTIOKER, 


[62356.]—Intensity Coil.—The reel is 43in. inside, 
with two layers of No. 16 cotton-covered for primary, 
measuring Ijin. in diam., with a condenser of 60 sheets, 
Ain. by 3ln. each. The secondary is wound on in five 
sections, each containing about loz. of No. 36 silk-covered. 
I have now 30z. left, and only room for two more coils. 
Would Electrician,” or other friend, tell me how to pro- 
ceed, as I now get about 4 spark.—SLOPER. 


[62357.] — Levelling Machinery by Spirit 

evel.—Recently I was annoyed at the time taken to 
level some heavy machinery, The metbod taken was: 
apply level, and put a piece of packing below low foot, 
said packing being selected apparently at random. The 
difficult operation of lifting low foot to alter thickness of 
packing had to be performed several times before it was 
proper height. Is there no means of ascertaining the 
proper thickness of packing required, so that one lifting 
will probably do? A few hints on levels and levelling 
would greatly oblige—NoN-PRACTICAL. 


[62358.]—Length of Emery Cloth Sheets.— 
What is the greatest length to which these are out with- 
out being specially ordered? I don't see them over 12in. 
Are there longer ones in common use? I suppose they 
can be had any length to order.—NON-PRACTICAL. 


[62359.]—Illuminated Fountains. —I want a 
little advice as to the best way of illuminating a fountain. 
I propose to do it with a magic-lantern and lime-light; 
but it strikes me there would be a considerable loss of 
light through the great divergence of the rays, and that 
Instead of the rays passing throu gh a condenser and front 
lens, it would be better to reflect them with a parabolic 
mirror, so as to get them nearly parallel. I should want 
to uee coloured glasses occasionally, and supposing the 
lantern to be used in the ordinary way, would you insert 
the coloured glasses where the ordinary sli tes go, or place 
them in front of the front lens? Would it be a good 
plan to let the rays pass through a narrow slit, and so cut 
off the side rays of the disc which would pass by the 
fountain 7—GERION. 


(62360.)—Beam Engine. — I am in charge of a 
McNaughted beam engiue, which is giving some trouble 
at starting. Both the high and low-pressure cylinders 
have relief valves, for the purpose of clearing the cylinders 
of water ; but there does not seem to be any water present, 
yet when the piston of the low-pressure cylinder gets near 
the bottom, the engine makes a thud for about fivo or six 
strokes, so much as to make the engine tremble all 
through. Now, will some of our readers that have had 
some practical experience in such matters say what is the 
probable cause of the same ?—W. C. 


[62361.]—Statues in St. Paul's.— What do the 
letters LM N R and QN XI over statues in the Dome of 
St. Paul's stand for ?—G. F. O. 


[62362.)—Soda Ash and Bleaching Powder 
Analysis,- Will some of “ ours” kindly inform me how 
soda ash and bleaching powder (chloride lime) are tested 
for the percentage strength? Iam employed where they 
aro used daily, and have a knowledge of elementary 
onemistry.—P ERSEVERANCE. 


[62363.]—Legal.—I have the under-lease of a house 
for 21 years. I have paid to my landlord by mistake the 
rent in full for the last 12 years without deducting the 
landlord’s tax under shedule A. This amounts to aboat 
£20. Can I recover the whole amount, or can I only 
deduct this tax for one year? The tax-paper says: Any 
person refusing to allow the deduction is liable toa penalty 
of £50.—F. KORNER, 


162364.J— Billiard Cushions.—~ My billiard cushions 
have become hard and inelastic, can any reader tell me 
of a plan by which they can be restored 7?—NORD. 


[62365.]— Mirror Galvanometer.—I am making a 
mirror galvanometer with hinged coil bosses, and shonld 
be glad of some practical advice. How are coils turned 
so that the winding can be carried out on Sir W. 
Thomson’s plan—gauge of wire to get 6,000 ohms on. 
How is the mirror constructed, and what metal is the 
damper made of? Also its suspension? Is the circular 
level the best? If so, how is that best made and fitted 
in base to depend on its truth for level. Any hints 
about the general construction of the above instrument 
would be received with thankfulness. I have the frame, 
bosses, and base-angle pieces made, but stopped with 
regard to coils and mirror.—G. H. 


162366. — “ Theory of Machines — Spiral 
Wheels.—I have tried in vain to solve the following by 
the rules given in recent numbers. Will some reader 
kindly help me? A pair of spiral wheels, 4ft. dia., geared 
at right angles, deliver a puwer of 1, 500l b. at circum- 
_ ference. What is the additional power required to over- 

come the friction ?—CoTTON. 


(62367..—Small Dynamo.— Will Mr. Bottone kindly 
enlighten me on the following? I have fitted up a small 
dynamo, 6-candle, Siemens pattern. Space for winding 
field magnets, 23 high, à thick ; pole-pieces, 14 long, 14 
wide; armature, laminated, 1% long, 14 wide; armature 
wound with 20z. of 20 silk-covered, $lb. of 18 d. o. c. on each 
field magnet. Will you tell me if I nave the right gauge 
and quantity of wire on armature to balance fl eldsor not, 
or where I am wrong? It is connected-up right, and 
thoroughly well insulated. It works well as a motor, but 
can’t get a spark out of it when run as a dynamo. I have 
got the right polarity. I have put a current from a 30- 
candle machine through it, but with no success.—SMALL 
SIEMENS DYNAMO. 


[62368.)— Bellows Query. — Is a circular 24in° 
bellows with double auction (chat is, where both the upand 
down stroke of handle are effective in forcing aif) as 
powerful for raising a welding heat in n forge fire as a 


refer to is about three miles south of Lowestoft. 


SMITH. 

[62369.|-Silk Underclothing.— Will some reader 
kindly inform me whether silk underclothing is as healthy 
to wear as merino ?—TIRITON. 


(62370.J)—Beam Centre. — Will someone be kind 
enough to inform me of a good way of taking the brasses 
from under the beam centre? Also, which is the best 
direction to out channels in the brasses, so as to allow the 
oil to get down between the beam centre and brasses ?— 


[62371.]—Geological Formation. — Can any of 


e ours inform me to what formation the cliffs on the 


Suffolk coast belong? The particular part of the ork I 

e 
cliff at this point is about 80ft. high for a few hundred 
yards, consisting of various sands, grey clays, and black 
clay. At the base of the cliff is a layer of fossil trees, 
some of which are in a- good state of preservation. The 
fossils found here are: bones and teeth of mammalia, 
ammonites, belemnites,&c. This must belong to the 
Tertiary strata; but yet there are the ammonites and 
belemnites to be accounted for.—OLD FOSSIL. 


J62372.I—Dioptrio Telescope.—I have a dioptric 
telescope that has two draws, or is in three lengths, which 
when drawn out to sight focus, is 37in. long from o.g. 
to eye-glass. The o.g. looks to be two lenses put close 
together, and is 13in. dia., and in the eyepiece draw, or the 
first length, there is in the inside end a 4in. chamber, 
with two lenses. The Jens next to the o.g. is 23in. from 
it, and is jin. diam., and 4in. from this in this chamber is 
another lens, gin. diam.; then 6$in. from this is the eye- 
piece chamber of 4in, long, and the inside lens of this is 
gin. diam. ; and 4in. from this is the sight disc, of zin. 
diam., which is near the eye-glass. Will some of your 
intelligent readers kindly say if this can be made also an 
astronomical telescope, and, if so. how, and at what cost, 
and also say if it would make as good an astronomical 
telescope as one with an o.g. of 48in. focus, with a lin. 
focus eyeglass, with thd prices of each of these lenses ?— 
DIOPTRIC, 


(62873.]—Photo.—To MR. BOTTONE OR OTMERS.— 
Will any photographer assist me in the following ? What 
is the difference in effect, not in speed, between the front 
lens (screwed into the back of mount) of a Ross 1-plate 
and a Rapid Rectilinear? Will the landscape be affected 
in depth of focus or otherwise? 2nd. In developing with 
ammonia-pyro., is the negative any worse by using a small 
quantity of ammonia at once and prolonging the develop- 
ing? Does it veil over by prolonged immersion in the 
solution so long as the ammonia is held back ?—HULL. 


(62374.].—Spark Coil. — TO MR. BOTTONE.—Will 
you kindly give me the dimensions and quantity of wire 
to make a lin. spark coil with two regulators, as described ? 
Also in which direction it has to be wound, and if secondary 
could be divided into two sections ?—F. BETTS, 


CHESS. 


ALL Communications for this department must be 
addressed to J. PIEROE, Langley House, Dorking, 


. PROBLEM MXLII.—By J. QUIGLY. 
Black. 
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14 ＋＋ 5 
White to play and mate in two moves. 


SOLUTION TO 1.040. 


White. Black. 
1, Kt-K Kt 7. 1. K moves, 
2. Q-K 6 or B7. 2. K moves. 


3. Qor Kt mates, 


NOTICES TO CORRESPONDENTS. 


CORRECT solutions to 1,040 by Beginner, E. C. M., 
Ipswich, Major, V. S. Pochin, A. Dean, F. Krasser (a 
capital problem, with several very near tries), Link ; to 


1.039 by J. Palmer, J. J. Spence, Avon, J. W. Hamill, and 
Hen:ing. 


A. DEAN.— You wore credited with the extra solution, 
as you will see if you refer to the notices. 


THE Inst three-mover in Tourney A has been published, 
and the next two-mover will be the last in Tourney B. 


NOTICH TO SUBSCRIBERS. 


Subsoribers receiving their copies direct from the office are re · 
tested to observe that the last number of the term for whioh 

eiraubsoription is paid will be forwarded to them in a PINE 
Wrapper, asan intimation that a fresh remittance is necessary, if 
it is desired to continue the Subsoription. 


Holloway’s Ointment and Pills.—A few doses | 


of the Pills takon in timo are an effectual preventive against Gout 


and Rheumatism. Any one who has an attack of either should uss | 


Holloway's Ointment also, the powerful action of which, combined 
with the operation of tho Pills, must Infallibly offect a cure, 5 


for illustrations on separate pieces of paper. 2. 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, 

or replies. 4, Letters or queries asking for addresses 
manufacturers or corr 
articles can be purchased, or replies giving such informs 
tion, cannot be inserted except as advertisements, 6. Ne 
question asking for educational or scientific information 
ig answered through the post. 6. Letters sent to corre 
spondents, under cover to the Editor, are not forwarded, 
and the names of correspondents are not given to in 
quirers, 


' mercury is 674° Fahr. 


MAY 6,1887. 


: ANSWERS TO CORRESPONDENTS, 


% All communications should be addressed to the BDIT0R 


or the ENGLISH MEOHANIO, 332, Strand, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
à Put titles 


ondents, or where tools or other 


% Attention is especially drawn to hint No. 4 The 


space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques 
tions such as are indicated above, which are only of indi 
vidual interest, and which, if not advertisements in them · 
selves, lead to replies which are. The “Sixpenny Sale 
Column offers a cheap means of obtaining such inform: 
tion, and we trust our readers will avail themselves of it, 


BACK NUMBERS, 


WE receive so many queries asking for directions how to 


make many instruments and appliances which have been 
fully described in back volumes, that we have compileda 
list, which we shall insert in this column at intervals, of 
those most frequently sent, and as the numbers are still 
in stock, new subscribers should consult the list before 
sending their questions. 


Bookbinding : No. 613. 

Electric machines : Nos. 1,009, 1,025. 

Electro-magnets : Nos. 772. : 

Lacquers : Nó. 866. ` 

Pattern Making : Nos. 938, 941, 943, 945, 948, 950, 952, 954, 


955, 956, 958, 959, 962, 963, 969, 974, 978, 986, 989, 993, 
995, 998, 1,000, 1,001, 1,003, 1,004, 1,008, 1,009, 1,010. 


Silver-plating : Nos. 1,009, 1,010 
Varnishes : Nos. 478, 


The following sre the initials, £0., of letters to hand up 


s 922 : 
19, 675, 723, 775. 


to Wednesday evening, May 4, and unacknowledged 
elsewhere: 


G. WESTON.—Jensen and Son.— F. R. B., Exeter.—H. d. 


T. Witham.—Blacking.— Rex. — Forest Uate.—Niorely.— 
F. S. Bowles.—Opifex.—O. O.— W. A. Barver.— B. St. 
Edmunds. Silke. W. E. Rogers. Ed wd. A. R.—G. H. 
A. Marson.—S. Beeching. Logs. Eos. Geo. Higgs 
Rev. John Bone. — H. Austin — Vladimir.—8S. B. Bot 
tone. 


J. H. D. (The water drawn from a well which hasa 


sewer within ong yard of it, an earth-closet and two 
pigstyes close by, should on no account be used for 
culinary or drinking purposes, unless it is boiled and 
filtered. As good a filter us can be made is that known 
as Prof. Guthrie’s penny water-cleaner, which consists 
of a large flower-pot packed nearly full of fragments of 
well-burned brick; it was described in No. 965.)— 
J. P. R. (The sun’s rays do not extinguish a fire if the 
latter is attended to in the ordinary way. See pp. 4%, 
477, last volume, and eettle the matter by an experi- 
ment.)—O, BAYLEY. . (We believe the chain brake bas 
been removed; but it was worked by a friction-drum 
on one of the axles winding up the chain. See indices, 
and recent numbers —1146, for instance.) — RALTEI 
GILBY. (See advertisement columns. We have 10 
space for such a purpose. They generally advertise in 
the daily papers.) —F. J. TANNER. (We really do not 
know which is the best book, and we do not answer by 
post. See Hints No. 5 above. Probably you will fnd 
the information by searching the indices )—NOVICE 
(Depends on the arrangement ; but three quart 
Leclanchés should do. 2. Brighten the wire, twist ends 
together, cover with rosin, and run over with solder. 3. 
Run the melted solder in grooves in wood or stone ar 
proper moulding sand.)—W. R. (Directions for making 
a bellows camera have been given several times. Bee 
No, 894 or 958.)—A YOUNG NOVICE. (Illustration of 
the valve for air-gun in No. 1094; also in the numbers 
for August 12, Sept. 9, 1870.) -ICEBOUND. (It is made 
of a doubled case of zinc or galvanisediron. The iceis 
packed between the two, and drainage holes are pro 
vided. You can make one by lining a stout wooden 
box with sheet zinc and making an ice chamber either 
all round or ou one side by soldering up sheet zinc) 
UNIVERSE. (We do not know; but no doubt you are 
near a bookseller who can not only answer the question 
but procure the work for you.)—KFLAVIUS. (Recipe 
have been given many times. The Berlin isgnade with 
ivory black, and is dead’; the other with asphaltum, 
but often with pitch. For Brunswick black, fuse T 
of asphaltum in an iron pot, add a pint of hot boi 
oil, mix well, and when cooled add two quarts of tur 
pentine.)—G. H. (See the indices of back Volames of 
procure the little book noticed last week, p. 189, “Be 
ginner’s Guide to Soldering.” It is an art that req 

u good deal of practice, especially soldering the pre 
cious metals,)—APOLLOS. (Your query Was ans 

80 recently as pp. 485, 504, 547, of the last volume. Yoa 
can obtain price lists of any dealers in such materials, 
or of artists’ colourmen.)—J.C. (The boiling-pointo 
The mercurial thermometr 1 
0 approximately accurate beyond 220 . 
9 used for Eu higher than, 660° Fabr.) 
—WISHING TO BUILD. (You should prooure pace 
lists of the fittings from those makers who sell thea) 
—AL FARD. (If the question has not met with a reply 
it will be inserted in the Unanswered "list in due 
course. Possibly you will find the answer to the 10 
question on p. 384, last volume.) —F. W. D. (If yoa 
specified the pattern we might have given a . 
answer. Perhaps it is to bring the et bar wE 
reach of the rider without bending the handles ba 
W. HiTONINS. (Directions for making bahjos in a 
1126, 976, 980, 986, 989.) — BOOT FINISHER. (Surely 7 
understand the use of the glazing iron and heel: bel 10 
Have you tried chalk for the stains? You shoul 1 
cure Lenos Boot and Shoemaking,” publish 


dnn half-yearly volume in Fe 


May 6, 1887. 


Crosby Lockwood and Oo., Stationers’ Hall- court, E. O.) 
W. „ Walpawa. (The best book is Calley’s 
“Handbook of Practical Telegraphy,” eighth edition, 
16s.,published by Longmans, Paternoster-row, E.O. It 
will cost for postage 28. 8d.)—FRAMEMAKER. (Do you 
mean gilding with leaf or electro-gilding? “Practical 
Carver and Gilder's Guide, and Picture-Frame Maker's 
Companion,” published by Savory, Cirencester, 2s. 6d., 
may suit.)—NUMSKULL. (Vegetable charcoal or char- 
coal biscuits, Get the pamphlet advertised by Gent 
and Co., Leicester, and for the other procure a work pub- 
lished by Mr. Eldridge, 54, Murray-street, Hoxton, N.)— 
R. G. WEST. (The dentist’s vulcanising process has 
been frequently described. The mixture of rubber and 
sulphur is placed in the flask which is inserted in the 
vuleaniser. The pressure and heat of the steam then 
effects the change.) —J. Hy. T. (Recipes for inks of 
various kinds in back volumes. The common stuff is 
made from logwood or sumach and copperas, or chromate 
potash—say a pound of logwood chips with plenty 
of water, and boil or simmer to a gallon; when cool, 
add 80 grains of yellow chromate of potash. Thicken 
with gum.. 2. Do not understand the question about 
the charcoal. Better for what purpose? If for filtering 
water, perhaps because it has then had time to become 
fall of oxygen.)—-GALVANO, (The question has been 
frequently answered. The goods are thoroughly cleaned 
by scouring with sand, pickling in acid, &c., and are 
then immersed in a bath of molten zinc.)—OALX. (Is 
there not some explanation in the journal? We are 
not able to refer.)\—P. M. BAKER. (An improved 
hygrometer on that principle was patented by the late 
Prof. Klinkerfues, of Göttingen. It was illustrated and 
described in No. 963. 2. You do not say which dynamo 
you mean ; but you can find something suitable in many 
ol the back numbers.)—BLEACH. (You cannot do what 
you suggest; for it is the acid gas that escapes : it dóes 
not absorb water.)—WM. Wass. (Ricardo’s “ Company 
Drill,” 18, and Slack’s Battalion Drill,” 28. 6d., both 
published by Clowes and Son, Charing-cross, W.)— 
NETO. (It is a secret. At all events, the nature of the 
composition has never been published, though an 
analyst would soon answer the question for you.) U. M. 
(it depends on the wages to be paid; but say from £20 
to £100, according to the status of the firm. 2. In 
brickwork it is usual to add £2 15g. per rod reduced as 
extra when Portland cement is used; but roughly you 
can say it will cost 60 to 75 per cent. more than mortar.) 
. H, B. (Why insert it? The statement is well 
known, and bears out exactly what has been said. 
“Only 10 kilogrammes” is 221b., and the pile of 6,000 
elements, which would cost a trifle, would not give 
more than 2 horse-power. A gas-engine and dynamo 
will da very much better than that.)—KARL. (Yes, 
beer is “really bad in gout.’ Hot water has been 
tecommended as the best beverage in cases of gout.)— 
A FRESH STARTER. (Just so; but we cannot repeat 
every week. Use a chromic-acid battery. An accumu- 
lator was described on p. 169. You had better buy the 
lamps, as it is cheaper than attempting to make.)—O, P. 
SMITH, (See the indices. That for the last volume, 
for instance. Much depends upon skill, the object being 
to get as many coils as possible close to the core. The 
section-wound coils are no doubt the best.)—B. HAR- 
COURT. (Fairly ingenious, but we haye long ago de- 
scribed others as simple and inexpensive, and they have 
been offered in the Sale Column.”)—WELSHMAN, (Does 
it not strike you as more reasonable to expect you to 
spend fivepence in obtaining the back numbers by post 
trom this office, than to ask us again to occupy space 
needlessly with information already, ond so very re- 
cently, given ?)—J. W. WALKER. (You must pay. If 
the doctor provided a competent assistant, he fulfilled 
his engagement.)—THR SUPERNATURAL DARKNESS, 
«0. (We cannot possibly print the many letters to 
hand—some very sensible ones from either point of 
View—and think this subject may now drop.)—SILKE. 
(Your drawings are just the thing for reproduction. 
Both next week; thanks, 2. Sue the editor for the 
value of the block; it is not the custom to keep blocks 
lent for illustration.) 
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NESS’ ELECTROPATHIO BELT 
should be worn by all WEAK MEN AND WOMEN. It restores 
health, strength, and energy to the whole body, and 
and oures all Nervous and Rheumatic Affections, 
Kidney Diseases, Sleepleasneas, &c. Thousands of testimonials 
Pamphlet and advice free of charge. Harness’ World- 
Electropathic Belt may be obtained (post free) by remitting 
Cheque or P.O. for 21s., to Mr. C. B. HARNESS, Consultia 
on THE MEDICAL BATTERY COMPANY (LIMITED), 53, 
OXFORD STREET, LONDON, W. (corner of Rathbone-place). 


THRMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE, 


ts. 64 for Six Months and 118. for Twelve Months, Post Free to 

a of the United dom. For the United States, 13s., or 

$50, gold; to France or Belgium, 13s., or 16f. 60o. ; to India 

Bindia), 158. 2d.; to New Zealand, the Cape, the West 

coils Canada, Nova Scotia, Natal, or any tralian 
L 


The 


news 
4. each to cover extra postage. : 
AMES W. QUEEN and Co., of 924, Chestnut-street, Phite- 
ori United 


3 
(via 


Fequired to complete volumes, they must be paid for at che mated 
A cack copy, th cover extra postage, l 


III., XXVL, XXVIII, XXX. XXXIL 

iy, XXXVL, XXXVIL, XXXVII XXXIX., 

3 XLII, and XLIV., bound in cloth, 7s. each 
All the other bound volumes are out of t 

0 well te order volumes as aoon as. possible 

and these soon run out of print. 

, prios Id. 

eaoh poat free fro 
each or post free, e 

VLIL, and IX., 34. dach. Font free 
gd. each, 


rom ptly 
rec aa i 


g Electri-. 


to subsequent vols, Sd. each, or. | 


ENGLISH MECHANIO AND WORLD OF SCIENCE. 


CHARGES FOR ADVERTISING. 


Thirty Words ee ee ee 
Every additional eight words. oe oe oe 0 6 


er line. No front e or paragraph advertisement inserted for 
Toms than Five Shillings Reduced 5 


Twenty-four words ee oe ee se ee „ 0 3 
For every succeeding Right Words.. es oe „ 0 8 
ADVERTISEMENTS in the SIXPENNY 


Sixteen words oe ee ee oe oe ee „„ 0 6 
For every succeeding Eight words .. .. ee „ 6 


% It must be borne in mind that no Displayen advertisements 
pear in the “ Sizpenay Sale Column. advertisements 
reduotion is made on repeated: nsertions 
the amount sent exoeeds One Shilling, the 
3 3 ism u S00: could 3 and 
owever (prefera haifponny stamps 
dent nara it ie ineonventent to ob P. O. O. a. : 
i The address is iñoluded as part of the advertisement, and charged 
or. 
Advertisements must reach the office by 1 p. m. on Wednesday to 
naure insertion in the following Friday's number. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the first 
24 words, and 8d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Scientific Appliances.— CAPLATZI, 
ace Depot, Chenies-street, near British Museum. Established 


862. l 

3zin. centre back-geared Bench Lathe, bed planed 
for saddle. in exchange for 52 or 54 bioyole, value £7 to £8.—H. 
BEALE, 35, Market Hill, Cambridge. 


~Micrography.—Rare and beautiful specimens by 
the late Dr. Farrants, President of the Royal Microscopical Society, 
London. Exchange.—H., 49, Handfield-road, Waterloo, Liverpool. 


A 4tin. Screw-cutting Lathe, 4{t. 6in. gap bed, cost £25, 
only been in use one month ; will exchange for 3in. treadle lathe 
and cash.—THOS. CATHERALL, Dunstable- „Luton, Beds. 


Exchange a quantity of Perambulator Fittings, 
spider wheels, springs, handles, joints, bolts, rubbers, &.— LO Wk, 
86, Kirkwhite-street, Nottingham. 


Dynamo, laminated armature, 44 by 54, splendidly 
made machine, good as new. Exchange. Photo.~H. THORNTON, 
Hind pool-road, Barrow-ia-Furneas. 


7lb. of Type, 3lb. cotton-covered wire. Wanted, 
Slide-rest Lathe or small Engine and Boiler.—G. G., 9, Canterbury- 
terrace, Dalston. 


Wanted, Tricyole or Safety Bicycle in exchange for an 
American Organ, 5 stops, knee swell, nearly new.—H. D., 8, Clifton- 
street, Wandsworth-road, S.W. 


Screw-cutting Lathe.—L. A. WEIR, 36, Cyprus-street, New Laken- 
ham, Norwich. 

Steam Gauge, 2iin. Lathe Wheel, single speed, 3ft. 
crank, boiler 2ft. high, brass pump, suit one-horse. Vice, 3¥in. ; 
Skt. bench.— W. SMITH. 

Youth’s new Trioyole, lot Bicycle Rims, 20in. Peram- 
bulator Wheels, Shafting, Izin, and 2in., various oe Exchange 
offers. Approval. Stamp.— W. SMITH, Bilston-road, Wolverhamp- 


ton. 
A solid Oak Easel, 6ft., worth 12s. Will exchange 
for anything in Electrical way.—C. H., 13, Newcastle-atreet, Strand. 


jin. spark Ooil in exchange for Vacuum Tubes.—P. 
SMITH, 58, Charrington-street, Camden, N.W. 


Wanted, Nos. 683 and 894 of “ English Mechanic,” 
Exchange.—Address, W. ROY, High-street, Buckie. 


What offers in exchange for a Pope's patent rifle Air 
PISTOL.—J48. RAMSAY, 9, Wellogate-place, Hawick. 


What offers for ivory Pianoforte Keys, 54 octaves, 


plate mahogany Oamera, by Dallmeyer, double 
achromatic, 3-plate lens, 2 dark alides, and stand. Wanted Lathe 
Tools or what offers 7— Address above, ‘ 


Second-hand Lathe wanted in exchange for Bicycle 
or Lock-stitch Sewing Machine.—Wellesley House, Colchester. 


What exchange for Coventry Rotary pattern Tric cl 
cost £15, only ridden a few kila Aa aloe ae 


Gentleman's Gold Ring, stamped 15 carat, with 
handsome shield-shaped blood stone, good heayy piece of jowellery, 
1 50 carat Gold Locket. What offers up to £3 163. 

rlisle. 


“ Paris Herself Again“ (quite new), Electrical 
Review, Vol. XIL, bound (new), Pulvermacher's Chains (handles 
missing). Wanted, Book on Optios, Odd Lenses, &o.~EDWARD 
LEB, II, Ashburnbam- road, King’s-road, Chelsea, S.W. 


Exchange a 12 by 10 Ross single View Lens for a 12 
by 10 Rapid Rectilinear. Offers for two 5 by 4 dark slides.—DIXON, 
Photographer, Colne. 


15lb. double cotton-covered Wire, Rhumkorff Coll? 
small Dynamo, 40 Incandescent Lamp Holders, and 30 Fuses 
Offers.—HU DDLESTON, 40, Samuel-street, Woolwich. 


Weeks’s Four-way Valve (hot-water), gunmetal 
valves and sesta, suitable for pits, &c., nearly new. Offers —JAMES 
STEPHENS, Stonehouse, Gloucestershire. 


Hydraulic Ram, quite new, for ljin. drive pipe and 
155 delivery Give, gunmetal valves. Offers. JAMES STEPHENS, 
tonehouse, Glouoesterahire. 


Otto Safety Bicycle, in thorough good order, with 
Hancock's patent tyres, not scratched. Exohange. Genuine bar 
gain.— WM. HUDSON, High-road, Lower Edmonton, 


What offers for treadle Sewing Machine, also one 
Hand Ditto ?—E. P., 15, Mercery-lane, Canterbury. 


What offers for “ Practical Electricity,“ 
Ayrton, quite new ?—E. PHILPOT, 15, Mercery-lane, Canterbury. 


movements, perfect order, cost 35s. Wanted, 3 Vols. ENGLISH 
MEOCHANIO (recent) for saine.—MUIR, Polytechnic, Glasgow. 
To exchange, six dozen 31 Lanterni Slides, cocowood 


good Air Gun, Single Perambulator, Tricyole, or offers.—WXM. 
POATE, West-street, Havant. 


“English Mechanic. Wanted, back volumes, 
lean, unbound preferred, complete set or odd volumes. State 


‘| lowest value and wante.—ZERO, 34, Tintern-street, Brixton. 
Exchange for small] 


Tricycle, cost £20, perfect. 
Sorew-catting - Lath erican Organ, or Gold Lever.—W. 


©, good Amer 
‘HALL, Dentist, 171, Oldham-rond; Manchester 


- i 


Fourteen feet Steam Launch. Exchange for good 


?~JOEB BLAIN, 


by | 
Small Luminous Night Clock, 8-day, jewelled | 


Concert Flute, 8 keys, patent head; Water Motor, 41 H. E. Wanted, | 
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Sextant, by F. Walker, London. Exchange for good 
Field Glass, Silver Lever, or anything useful.—W., HALL, 171, 
Oldham-road, Manchester. 


Fernery, Birdcage. and Aquarium combined, 
large size, new. value £3 30a. Offers. Furniture preferred.— 
ARTHUR DOWNING, 131, Dartmouth Park-hill, Hig hgate. 


Very good whole-plate Portrait Lens, good com- 
pound Microscope in rosewood icase, mag. about 200 dia,; first 
thirty-six parts Oassell's Enoyolopedio Dictionary ” for Lancaster's 
half- plate Instantograph set, with extra dark slides. — T. 
COLLINS, Bervie, Kincardineshire, N.B. 


Last volume of Proctor’s Knowledge,” Vol. 
VIII., IX., XL., ENGLISH MEOHANIC. Offers. — H. 
COLLINS, Canterbury. 


First-class Self-acting, Sliding, Surfacing, and Screw- 
cutting Lathe, 6ft. gap bed, Gin. centres, treadle ond overhead 
motions, by BRITANNIA Co., cost over £50. Offera—L., 35, North- 
street, Scarborough. 


Pipe Organ, nearly finished. Will exchange fora 
good harmonium, or offers; also Telescope, by Dolland, London, 
day and nigh —CLARK, Watchmaker, Spennymoor. 


Exchange 50in. Tricycle for 50in. Bicycle, or good 
bor of drawing instruments ang cash.—E. ROBERT, 31, Mather- 
street, Newcastle-on-Tyne. 


Wanted, Trioyole, Humber pattern. Exchange 33 
single gear lathe, with tools complete, and a little cash.—H. TOLE- 
MAN, 39, Isledon-road, N. 


Two Coventry Bicycles, 50 and 5 fin., both in thorough 
good condition. Offers fur both to £7 value, or single.—17, Newland- 
street, Kettering. 


Dynamos for Lathes, 3 or 4in. centre.—Particulars 
to F. S. WILLIAMS, Chauncy-stract, Edmonton. 


Lancaster’s 4-plate Meritoire, 2 double baoks, View 
lens, Voightlander portrait lens, lined case, drop shutter, and 
accessories. Offers.—S. BROWNE, Canterbury. 


Strong Lathe, 3in. centre, back-gear, gap bed, also 

slide-rest for same ; will exchange for Singer family hand machine 

and cash, or offers.-A. SMITH, Bowling Green-row, Woolwich, 
ent. 


Violinist, giving up the instrument, wants offers for 
his small quantity of strings, nearly three bundles, cost 194, 6d., 
also tin boxes for them.—Address, W., 63, Lugard-rond, Queen’s- 
road, Peckham, S.E. 


Wanted, 44 or Sin. Screw-cutting Lathe, chucks, &ò., 
foot power, must be good machine. Exchange Royal Meteor 
Sooiable, or offers.— B., 35, Tranquil-vale, Blackheath, 8. R. 


Pair of Governors for Engine, 24 balls, complete 
with level, wheels, stand, Ko. What offers? — HARDWICK, 
Seddals-road, Derby. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in thts column at the 
rate of Gd. for the first 16 words, and 6d. for every 
succeeding & words. 


Patent Heat Conductors, for cooking, save one- 
third time and firing, and one pound of meat in every ten pounds 
cooked, retaining all nourishment. 


Roasters and Bakers, 28. 6d.; Boilers, 28. Of all 
e Pamphlet free, — TALLACK, 28, Hatton-garden, 

ondon. 

Wimshurst Influence Machine.—Sole manu- 
facturers of new and improved pattern. lin. from 30a.—KING 
MENDHAM, and Co., Bristol. 


Deposition of Smoke.—Oomplete Apparatus to 
perform this never falling experiment with statio electricity, 5s. 6d 
and 10s. 6d.— As above. 


Standard Ohm, in boxwood cylinder, guaranteed 
paps to ten thousandth of ohm, 18s. 6d., with oopper poles, 918. 
above. 


Galvanometer Cards for tangent and ordinary 
combined, vertical, astatio, retiecting, and unmounted compass 
oards.—As above. : 


Variable Resistance Incandescent Lamp 
STAND, invaluable for battery power, vide ENGLISH MEOHAN1O 
Oct. 16, 1885, price 3g. 6d.—As above, 


Morse Sounder, for learners, practical instrument, 
with battery and instructions, with exercises, 2l—KING, MEND- 
HAM, and Co., Bristol. 


Write for King, Mendham, and Co. s large new 
and reduced Price List, post frue, 4 stampa. 


Wood Planing.—Hand-power 120, steam-power 
pues er minute. On view. Ciroulars free.— G. HAZELAND, Par, 
Orn 


Fretwork.—Catalogue of every requisite, with 600 
Uustrations, free for 6 stamps. HARGER BROS. , Settle, Yorks. 


Carbon Plates, best quality, cut and moulded, plain 
and capped ; quality cannot be surpassed.—GEO. G. BLACKWELL. 


Pebble Carbon.—Graphite for Leolanche cells 
splendid conduotor ; price very low.— GO. G. BLAOK WELL. 


Manganese Oxide specially prepared for Leolanché, 
batteries ; high strength and purity, greater , constant 
action; been in use 15 years with immense satisfaction; 7, 14, and 
28lb. packets. Prices on application.—GzEO. G. BLACKWELL, 36 
Chapel-street, Liverpool. 


New Dlustrated Price List of Screws, Bolts, and 
NUTS for Model Work, drawn to actual size, sent on receipt of 
stamp.—MOBRIS COHEN, 133, Kirkgate, Leeds. 

Wheel-Cutting to 12 inches diameter in brass only. 
—OLEGG@ ,18, Belinda-street, Hunslet, Leeds, 


Planing to 12in. by 12in. by 8in. Boring, Turning, 
Screw-outting, Slide- , &0.— CLEGG, as above. 


Odd Spiral Springs to order. Oast Steel Wire in 
coil and lengths.—J. PARISH, Park, Sheffield. 


Mioa or. Talo.— RICHARD BAKER and GO., 9, Mincing- 


lane, London. 
Electric Depot, 10, Deansgate, Manchester.— 


ı Handiest shop in the trade. Largest stock. Greatest variety. Loweat 


prices. 

Silvered Glass Specula.—LINScOrT, Ramsgate. 
Gives truly parabolic figure. Moderate prices. Stands, Hye- 
pieces, and Flats. To - 

Machine, Gaswork Bottling Ap- 
ari banyan} pardons engraving free. — WILOQOOKS, 45 
6s i J 29 one 

Beginner's Guide to Photography, 


shilling. Wholesale of the publishers, LEJBUNE and 
‘Hatton-garden, London. l i 


66 = 5 : J n . = ; * $ on d 
anborjaners Guide to, megana 
and Booksellers. i i l 1 tes 
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Lathe Castings, &o.—See T. Taylor's advertise- 
ment in ENGLISH MECHANIU every other week. Established 1847. 


Walker's Sulphur Sal-ammoniac Battery. Half gals., 
3s. Quarts, 28. 2d. each. Liberal discount to the trade.—S. F. 
WALKEB and OLLIVER, 196, Severn-road, 


Gut Band (Lathes), best, per yard, 3, 6d.; 3-16, 8d.; 
3, Is. : 5-16, ls. 4d. ; $, Ia. IId. Hooks and Eyes (Steel) to ł, 6d. 
5-16, 7d. 3 §, 8d. ; 7-16, ls. 5 4, la 6d. Postage extra.—LUNT'S. 


Saws, Disston’s American, agent for same. Planes, 
mew, Pondan; malleable iron and gunmetal, every desoription.— 


Vices, bench, parallel steel jaws, to open 33, 9s. Od. ; 
ditto 4, 148. 6d. ; ditto 43, 203.—LOUNT's. 


Taps (Engineers’), Whitworth, plug and taper, 3-16 
2. PrN hog af 10d. ; 3, B E la. zd. 1.12. C4.— 


Tools every description. Sixth edition. 84 pages 
ees reduced price catalogue frae—A. S. LUNT, 297, Hackney- 
road, E. 


Dancer's Specialities. Illustrations, one stamp. 
Oper, Field Glasses, Barometers, Thermometers, Damp Detectors.— 
11, Greenhill-street, Manchester. 


The Piles.—Dancer’s Tubes afford relief. Directions 
in case, free v stampsa.—11, Greens ill-street, Manchester. 


Delineation of Character from photograph, ls. 
3 sorte and stamped addressed envelope.—@, PLOKLES, Dalry, 
yrahir i 


Piles cured first application.—Palmer’s Indian Oint- 
ment, 134d. Fifty years’ celebrity.—Chapel-terrace, West Auckland, 
urham. 


Wood Planing.—Hand-power 120, steam-power 
9 minute. On view. Ciro free. — G. HAZELAND, Par, 
Tn ° 


“ Micro-Fungi: When and Where to Find 
IT.” By Thomas Brittin. Boards, 1s., Ulustrated.—AuhkL HEY- 
WOOD, Oldham-atrect, Manchester. 


Mica or Talo cut for all purposes by O. JOONSON, 
87, New Oxford-street, W.C. Mica chimneys, covers, lamina, &. 


Perambulator and Invalid Oarriage. — 
e J. JOMNBSON, 87, New Oxford -atreet, W. C. Write for 
P 

Silvered Glass Specula.—Mr. With offers his 


cholcest reserves at nununal prices—Apply, G. WITH, Hereford. 


The Lantern Microscope, new optical arrangement 
b W pamphlet, zad.—- AKL HEYWOOD, Oldham- street, 
chester. 


Technical Schools.—BRITANNIA Co. secured prize 
medal fur lathes and tools. 

Technical Olasses in various towns.—Those who 
are competent to conduct classes, please give address to BRITANNIA 
CO., Colchester. 


Britannia Oo., 100, Houndsditch (2 minutes’ walk 
tom 5 or Liver pool - street). Correa pondence to Col- 
ches e 

7,000 square feet Floor Space available for the 
Exhibition of Tools, & .- BM TANNIA Co., 100, Houadsditch. 


Notice.— Inventors and Manufacturers of Tools and 
Machinery can secare space for exhibiting in abovo. 


Balck’s Patent Lathe Planer is on view at 
BRITANNIA COMPANY'S New Warenonses, 100, Hoandsditch, 

ondon., 

Hot-Air Engines, Hand Planing Machine for iron, 
Hazeland's Patent Tlaner fur Woud.—BRLTANNLA Co. 


Coventry Bicycle, 52in. Great sacrifice. Magnificent 
13-guinea machine, made specially to order by well-known Coventry 
firm, and guarauteed by them; fitted with every known improvu- 
ment, including Bown's balls to both wheels, wide weld less steel 
hollow forks and backbone, Hancock's non-slipping Huted tyres, 
cowhorn handle bars powerful brake, Humer curl spring, adjust- 
able rubber pedals, Lon splendidly built and beautifully finished, 
enamelled black and half benucifally silver-plated ; quite perfect 
and unscratched ; willsacritice for £5 15s., complete with suspen- 
sion paddle, lamp, bell, valiso, Ko. Barguin seldom seen. Should 
not be missed. Approval anywhere on receipt of first post 
order payable 10 days after date—M., Exq., 45, Dancan-termee, 
islington. 


Flower Boxes (ornamental), for window sills, 
“handsume and durable, 28. 8d. fyot—FROPRIETUR, Granville 
Works, Sandgate, Kent. 


Demy Oylinder Machine, horizontal principle, in 
000 conditien, £zU, carriage paid, vovt £75.—HILLS DUN , Sandgate, 
ent. a 

Plumbago Crucibles for melting 4lb. of brass, 

Is. öd, pust frev-—Q EO., W BLLS, Needham Market, Suikolk. 


Best Dynamo Wire from Is. 3d. per pound.— 
ASHBY, 184, King’s-road, Chelsea. 


Electro-Plating and Gilding successfully 
Taught. Every requisite supplied.—Adureas, HEN RIO, 334, Great 
Colmore-atreet, Birmingham, 


Nickel - Plating.—Batteries, Nickel Salts, and 
Anodes. Every requisite.—Address, HN RIO, 284, Great Colmore- 
street, Birmingham. 


Calico Mops, Soratch Brushes, Potash Brushes, 
Polishing Sand, Lime, and Rouge, Compositions for Finishing.— 
Address, HER HIC. 


Steel Name Stamps, 3d. per letter. Figures, set, 
85 „ Ga. 4d. — 4. F. BALDWIN, Robiuswood-hill, 
oucester. A 


F. S. Williams, Manufacturer of Dynamos, Arc 
Lamps, Switches, and Fittings, Insulated Wires and Cables. Trude 
supplied. Card. 


Dynamos from 2} c.p. upwards, laminated arma- 
tures, high efioloncy. Aro pa from 500 c. p. to 5,000.— F. 8. 
WILLIAMS, 


Dynamos for small gas engines a speciality. Plating 
Dyuamos, Castings, rough or fitted for wire.—F. S. WILLIAMS, 


Electric Light Installations of every desorip- 


tiou undertaken. hatimates free. Success guaranteed. Send two 
stampe for lis.—F, B. WILLIAMS. 


Every description Electrical Apparatus made 
and repaired. Volts and ammeters, tauco colis, &. -F. 8. 
WILLIAMS, Chauncy- street, Edmonton. 


Ohromio Acid for Batteries and Microscopy. Sample 
Mb., post free, 18—S. BOTTONE, Stanley-road, Carshalton. 


“The Dynamo.” How made and how used. 
BOTTUNS'S new bouk, Price, post free, 23a. td. 


The Gramme D o: How Made. 18. Pamph- 
let. New 4 bel Box Battery, with lamp complete, £1. 


Dynamos for experiments. Dynamos for lighting. 
5 for dentists, 8 for platens: ene 


Dynamos of the highest effivienoy, from 30a. 
Plating Vynamus, from £5, Namerous testimonials. 


Am-meters, 5s. Voltmeters, 53. Galvanometers, 53. 
Tangents, 10a Standard Ohins, 2s, Gd. Bridges, 5s. Lista, 1.—8. 
BOTTON B, Stanley. , Carshalton. 


ENGLISH MECHANIC AND WORLD OF SCIENCE. 


Castings.—Half horse-power Horizontal Launch or 
Vertical Engine Castings, complete and perfect, forgings and brass 
work included, 12s. 6d. ; one horse-power, 25s.—TOMLIN. 


- Castings.—New Force and Feed Pump Castings, 28. 
New Governor Castings, 28. Every set complete.—TOMLIN. ° 


Castings —Drilling Machine Castings, 3s. 6d.; or 
with self-acting motion, hand or steam power, 7a. 64.—TOMLIN, 


Castings.—Price List anid New Designs, 1 stamp. 
Grand variety.—TOMLIN, Engineer, Highfield-terrace, Barnsley, 
Yorkshire. 

French Polishing, Painting, Staining, and Varnish- 
ing. 125 Trade Recipes, with fäll instructions and detai's, post free, 
lan—L TOMLIN, 38, Highfield-terrace, Barnsley, Yorkshire. 


Bench Universal Milling Machine, strongly 


geared, treadle or power, for machinists and amateurs. Photo, 4 
stamps —G. ALLSOP. 


Planed Castings for Milling Attachment for 
Lathes, from 70s. Drawing, 74.—G. ALLSOP, Machinist, Belper. 


Cut your own Olothes systematically. Parti- 
culars, | stamp.—J. H., 15, Scales road, Stoneleigh South, Totten- 


Hardy British Ferns.—24 distinct varieties, 16 
assorted, Is. 6d, ; 20 large growing varieties, 2s. 6d. ; fifty, 5. 6d. ; 
botanicajly named, carriage paid. — JOHN BURNS, Fellside,. 

en . 


Mesmerism.—“ This book is a very good one; and 
any can learn the art from it"—Weekly Budget. 2s. 6d—W. 
THOMAS, 22, Clarundon-road, Anfield, Liverpool. 


Micro-Polariscope. — Brilliant crystals of Carb- 
azotate of Cinchonidine, Opianio Acid, Ammonium Malate; Is. 
cach, OF 3 for 28. 64.—ADLINGTOUN, Alton-villas, Arborotum, Wor- 
cester. 


Electrio Continuous Alarum Olock, 25s. Partloulars 
on Eppllsation. Mahogany case.—H. B., 147, Camberwell New- 
road, Lonuon. ; 


First-class 24 Table Lathe, best make, £1 7s , bargain. 
—H. B., 147, an Tab 3 London. ° i 


Henceforth Myson's Fiddles have the gloriovs 
power and immortal beauty of St.adivari. Inspection by appoint- 
ment, Stamp. 


Gasmaker Lamps; selling by doz*ns: best light 
in the world; 3a, each.— WOOb, Blndley Heath, Redhill, 


Melhuish's Combined Pump and Pail is de- 
signed especially fur the use uf hourehviders, gardeners, nursery- 
men, and others. 


Melhuish's Pump is a marvel of simplicity, Im- 
possible to get vurt of ucaer. Try it. 


Melhuish'’s Combined Pump and Pail is only 


17s. 6d., complete, With huse, rose, and jet, carriage paid. 


Melhuish's Pump will throw a jet of water 60ft., 


anu is invaluable for ali purposes. 


Washing Carts, Windows, and Watering Gardens, 
KO. Asa domestic fire-engine is unequalled, 17s. 6d., carriage paid. 


Melhuish's Pump is the cheapest and most 
eficient of its kind lu thy market. Order at once. 


Melhuish's Pump, when not required as such, can 
be used as an ordinary house pail. 


Melhuish’s Pump, en account of having no work- 
ing parts, is impossible to get out of order. 


Postal orders payable to A. Melhuish, Patentee, 138, 
Hemingford-road, Barnsbury. The pump of the season. 


Melhuish’s Garden Pump and Pail, with hose» 
rose; and jet, complete, carriage pu ld, 178. 6d.—MELHUISH, Patentees 
aS A Dove. 

Gun-metal Boiler Fittings brass and gun-metal 
e Trade supplied.—F. JKFrkulks, Friarn-street, Bridge- 

acter. 


Compound Slide-rest 22-long, suit 8in. or 9in. Lathe, 
new, price G.— BAKER, Robin-lane, Pudsey. 


Root's Blower, 16in. long, 13zin. wide, and 10in. 
deep, 2 at outlet, £3.—BAKER, Robin-lane, Pudsey. 


Lathe Wheels, 19$in. dia. and 11 rises, V-grooved, 
10s, Gu. each. Cost dUs.—BAKER, Robin-lane, Pudsey. 


Phillips’ Model Steam Engines, Locomotives, 
Marine, Hormontal, Verticai, and Beam Engines; Separate Parts 
Castings, &0. , 


J. H. Phillips, Manufacturer of Model Steam Engines 
to the trade and amateurs.— 126, Chatsworth-rond, Clapton, E. 


Superlor finished Horizontal Slide-valre Engine, 
brass boiler and all fittings, mahogany stand, 188. GL—PHIULIPS., 


Portable Engine, 6-horse, good condition, by 
Par en oes cost £345, accept £45. Room wanted.—HILLSDON, 
andgate. 


Thrashing Machine, by Ransome, good working 
oroar eee £195, accept £37.—HILLSDON, Army Contractor, Sand- 
gate, Kea 


Breech-loader, 12 bore, single central fire, as new, 
kilt 75 yarus, 13s, 6d., carriage paid.—HIULSDON, Sandgate. 


Coachbuilder’s patent self-centring Wheel Boxing 
oe bores taper or straight, price £i 158.—H1LLSVON , Sand- 
gate. 


Gasfitter's Blowpipes (unrivalled); a gin. and 
10in., 5—9 to 12, 15 stamps.— LACBY, II. Constanoe-road, Dalwich. 


Back-geared Lathe, Gin. by 6ft., with slide-rest and 
tools, £6 10s.- 763, Church-lane, Tipton, 


Locomotive, superb model, eight-wbeeler, slide- 
valve oylinaers, £i. Seen at QOY’s, 54, Lime streot, City. 4. 


Enamelled Bricks, Tiles, &c., 24 Genuine Trade 
Redl pen, with details and iustructions fur making various kinds of 
white and coloured glazed brioks, 28., post free.—C. KING, 28, 
Churchfleld, Barosley, Yorkshire. 


Gramme Dynamo, 100c.p., new, splendid machine, 
£6. Also Wood-turning Lathe, 5ft bed, 6zin. cuntre. DoubleCrahk, 9. 
speed pulleys, 2 ciroular saws, grindstone, polisker, sundry chucks, 

sane ty tools; We—KEUGLETON, 53, vingetone-road, Wost 
righton. 


Political Handkerchiefs, handsomely finished, 
with Gladstone, Salisbury, Beaconsfield,and Fred Archer woven in. 
Price 28. 6d. each, pust free.—8, Mops, 67, Rylo-street, Maccleafield. 


Foreign Stamp OCollectors.—Send for approval 
sheets and price list, post free-——GEO. BURTON, 281, St. Philip s- 
road, Sheifield. 


s English Mechanic,” last 15 volumes, clean and 
rfeot. Must be sula. No reasonable offer refuscd.— A. RITOHIÐ, 
3, Brooke-road, Stoke Newington, N. 


Nine volumes English Mechanic,” 3 bound, half 
roan. Price 10a., or oiters.— 70, Lomroy-street, New-orose- ° 


“The President Lawn Tennis Racquet,” 
neve: used, 6 ahillingy.—JUHN CAMPBELL, junr., Dee-street, Abor- 
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! Wind.Power.—Thosoe interested in Wind Motors are 
invited to cailas BRITANNIA COMPANY'S London Showrooms to 
inspect model of Biddle's Patent. 


Safety Bicycle Fittings, Rover, “ Ivel,” and 
“u Psycho” patterns, frame, lugs, steerings, brackets tobing. chain 
wheels huba brazed up.—LLOYD, Clyde Works, — 
street, B gham. 


Bicycle Perambulator Wheels, with arles oom- 
lete, bodies, s rings, and furniture, lowest prices. —LLOYD, 
Nn Bir ngham. 


Safety Bicycles.—Our r-ar driving “ Antelope” is 
high class in every particular, no malleable {ron used (chain wheel 
excepted), weldless steel tabing, ball t, 2, 
whoiesale.—LLOYD, Weaman-street, Birmingham., 


Our Climax Bicycle at £5 15s., is by far the best 
value offered, weldleas steel back bome, Zolus™ bearings both 
wheels, plated parts. long - distance sa‘jdles, every machize 
guaranteed, stamp for list. L LO Y D, Birmingham. 


Notice.— BRTTANNIA COMPANY have removed their 
London Showrooms to spacious premises. 100, Houndsditch. 


New Patents connected with engineering, building, 
&c., can bo exhibited.—Apply, BRITANNIA Co. 


Novelties in Iron or Wood Working Tools.—Maken 
can arrange for exhibiting in our Showrooms. —BRTTANRN Co, 


6000 square feet of Floor pace 1s to be 
utilised for above purposes —BRITANNIA CO., Colhoester, 


Easy Terms of Payment to those who can 
give 3 e Coloheater. omy 


The New Patent Treadle Saw for metal or wood. 
Js invaluable to those without aveam power. 


The New Patent Saw saves its entire cost every year 
it is used —BRITANNIA CO. 


Britannia Co., bons fide makers of upwards of 20 
varieties Lathes, Drills, Planers, Milling Machines, &o. 


Send Six Stamps for Catalogue, or two stampa for 
list of second-hand.—BRITANS1a Co. : 


London Depot for Tools andi Machinery, 
BRITANNIA Co., 100, Houndsditch. Correspondence to Britannia 
Co., Colchester. 


Zircon, for Crucibles and Enamel Manufacturem. 
BIOHARD BAKER AND Co., Mica Brokers, 9, Mincing-lane, London. 


St am Boilers of all kinds, one horse-powe and 
* CRANJK aud IRON COMPANY (Limited), 

ran m. 

Stone- Breaking Machines.— Apply to S. MASON, 
ane Broking and Grinding Machine Works, Belgrave road. 

eicesater. 

Cotton-covered Copper Wire, from 1s. 4d. Ib. Silk 
from 28. 2d., post free. Chromic Acid, 18. 2d. Ib., free.—H. AUSTIN. 


Terminals from 10d. dozen. Bell Contact Pilisr, 
ers, Ko. List, one stamp.—H. AUSTIN, Amb :rey-reed, 
Armley, Leeds. 


Watchmaker’s Oil, original, true, non-congzalabh, 
la, he Avoid imitations.—GODFREY and COOKE, 30, Conduit- 
steet, W. 

Dynamos and Electro-Motors, unsurpassed for 
fiuirh and efficiency. Reduced prices.—CUTTRISS and Co., Leets 


Eye Lotion.—60 years’ standing. Wes kness, inflam 
mation, Specks. Bottles, Ia. )§d.—OATBS, late Stovey, Seint 
Helen's, Auckland. 

Ring 
West, 


Electrical Engineers Supplied with Cog 
STAMPINGS for armatures —HEMMNING, 165, George-strest 
Hockley, Birmingham. 


Pacinnotti Ring, Armatures Laminated, built up 
ready for winding, from luU to 800 candle-power.—Address, abore 


“Beginner’s Guide to Soldering,” containisg 
seme le. Teper! directions for soft soldering, hard soldering, cold, 
80 


Chemical Soldering, with twenty receipts for 
making solders. Post free, ls, 1d.—HEBBERT JONES, Broadfield, 
Wallasey, Cheshire. 


Brass Model Engine Castings, rough and finished, 
wae maig ; list, stamp.— Woob, Dalley-street, Broughton, M- 
Wood Planing.—Hand-power 120, steam. pomu 
pate er minute. On view. Ciroulars free.—G, HAZELAND, Pat, 


Baby Carriage, unsolled, bicycle wheels curiags 
springs, reversible hood, handsome rug, 3Us, Cost £4. Nerer cs 
91, East-road, City-road, Moorgate-atreet. 


Strong 5in. back-geared Lathe Heads Castings. 
complete with wheels, 10s. per seu —JARRATT, below. 


Boring. Turoing, Planing, Screw-outting. Tools 
adete 9 4 TRG , 15, Bhore airet, 8 Leicester. 


Bicycle (Salety), splendidly enamelled and plated, 
made regardless of cost 3 not suiled.— Woodman’s-cottage, Sandgate, 


Kent, 
Twist Drill Sharpening Apparatus, on view 
—BRITANNIA Co., 100, Houndsditch, London. 


Front Slide Lathes.—If anyone wants euch tools, 
send stamp fur elroular.— BRITA NNIA Co. 


Assa yer's Scale, nearly new, in airtight case, 
offered at low price at BRITANN1LA Co. 's, 100, Hoandsditeh. 


W. S. Brown, of Halesworth, bas disposed of bis 
trerns of improved Slide-rests, Lathes, &e., &0., to BRITAX XI 
Co., Colohester. 


50iu. genuine Coventry weldless steel Bicyole, bar- 
gain seldom met with, only wants seeing, beautifully enamelled 
and silver-plated, uot ridden 20 miles, Bown’s ball b 

wheels, Haucock s tyres. Humber spring, &o, really grand machins 
Lamp, bell valise, s)anver, aud oil-can complete, Must selli on 
ately. Sacrifice for £5 15s ,ulthough makers price £13 13a. Appro 
with pleasure —t6, Southgate-road, Isliagton, N. Can de seen any 


time. 

Bassinette Perambulator. Bargain seldom 
seen. Magnificent Berecauuette, Lee's patent inaestrnotible, oy 
soiled awarded gold medal Inventions Exhibition, beaauto”y 
light, strong, and most elegant carriage, coach built aud apholsiercd, 
largu bieyole whetls, silver-plated fittings, sacrifice Sis, Gd. Only 
wants seeing. Genuine bargam.—15, Duncan-terrace, 

Piano. Rare bargain. Lady must sell immediately. 
Magnificent 42 uinea, drawing-room, steel-plated, tri 
brilliant tone, delightful touch. elegantly carved walunt and gold, 
ornamental candelabras. Sacrifice immediately for 16 
Bargain seldom met with. Only wants seeing.—45, Dunant 
Islington. | 

Wood Planing.—Hand-power 120, steam-power 
1,200ft per minute. On view. Circulars free.—G, HAZRLAND, Pers 
Corn wal ; 


Launch and other Steam Engines, Boilers, Lathe 
and all kinds of machinery at reauced prices.—S, SMITA 


Launch Engine, 3in. bore, with pump complet 
fia 1 H. F. Horizontal Tubular Boiler, £16.—8 SMITH) 


ellers, from 19in. to 80in., In Nb improved 
sinners SMITH, 11, West- stroet, Soho, W. 0. f 
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POPULAR METEOROLOGY. 


1 meteorology does not hold 
a very high place in the opinions of 
those who study the exact sciences, being for 
them what its name implies, a discourse much 
too high in the air, it is nevertheless one 

-of the oldest branches of science, using that 
term to designate “any art or species of 
knowledge.” The earliest denizens of this 
globe must by mere force of observation 
have acquired some little knowledge of 


weather signs, if only from noting the dif- 


ferent cloud appearances and the effects pro- 
duced, while it is tolerably certain that they 
-soon found that some animals had a natural 


ability for anticipating a few of the more 


important atmospheric changes and disturb- 
ances. Sir T. Browne says: In animals 
we deny nota natural meteorology, or innate 
presentation of wind and weather”; but 
since his time the word has acquired a wider 
significance, and animals are no longer re- 
garded as capable of indicating anything 


more than an immediate change. Our forbears 


had their weather lore, however, by means 
of which they prognosticated the character 


of the coming seasons, and ventured on pro- 
phecies which the most ardent believers in 


the modern science of meteorology would 
hesitate to make. Those who have made the 
subject a study are contented to say that it 
is possible to foretell the probable weather 


twenty-four hours in advance; but many of 


them would express adoubt as to the advan- 
tage of being able to know exactly what 


weather would prevail for every day through- 


out the year. It would enable us to fix dates 
for picnic parties and cricket matches, as 
well as transacting business occasionally ; but 
it is doubtful whether it would be altogether 
agreeable or profitable. As Prof. Cleveland 
Abbe said in a recent lecture, “ As nearly as 
Lean see, he who should perfectly foreknow 
the weather, would find himself at every step 
confronted by some approaching dilemma, 
some inevitable disappointment or loss ; and 
shrinking, as we all do, from such events, he 
would sit down in despair and do nothing at 
all.” Yet Dr. Abbe is so confident of the 
future development of man and of science, 
so clearly does he see the wise provision by 


which everywhere in Nature we find the 


right thing, in the right place, at the 
right time, that he dares to predict 
the time will come when men will be 
able to endure and utilise detailed weather 
predictions for months and years in advance. 
At present it is advisable to regulate our 
business regardless of such predictions as 
may be made, even though we may know 
from previous experience that at least 25 per 
cent. of them will prove correct. The early 
observers of natural phenomena would 
perhaps think little of the fact that many of 
the animals around them showed that they 
were aware of the approach of a storm or 
even of rain, but the migratory habits of 
birds and the actions of hibernating animals 
led them to believe that the lower branches 
of creation were more highly endowed with 
the power of foretelling weather than the 
human race. We know, however, that the 
migratory bird acts simply by inherited in- 
stinct, as does the hibernating animal, and 
both are adapted to the habits they adopt, 
which is possibly the reason they have sur- 
vived ; but he who consults the habits of in- 
sects, of birds, or of animals for a knowledge 
of meteorology—and there are hundreds of 
rules in the old books of weather wisdom 
—is simply trusting to the inferior in- 
telligences and neglecting those faculties of 
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observation and reasoning with which he 
has been endowed. The animals have 
either acquired their habits, as other 
intelligent creatures do, from experience 
and reason, or they are wholly guided by 
natural causes beyond their control. An in- 
stance of the latter is given by Prof. Abbe 
in the case cf the Rocky Mountain Locust, 
which, after its last moult, finds itself feed- 
Ing in or near its native fields on the tender 
vegetation near the ground. Every day, as 
the sun rises and the dew is dissipated, the 
atmosphere about it grows hotter and drier, 
and its moist, tender wings become stiffened. 
A nervous irritability is produced which 
leads to flapping of the wings, and, without 
any other profound instinct or an intention 
on its part, the locust is carried above the 
ground to cooler, moister air, and there 
comes into the control of the strong north- 
west winds which carry it southward, even to 
the Gulf of Mexico. Its migration into a 
region of rich pasture lands is not due to any 
superior knowledge on its part; nor is its 
return, for the eggs hatching out in the 
season when strong southerly winds prevail, 
the young locusts are carried back to the 
starting place by causes beyond their con- 
trol. In other cases, the migration or 
hibernation is due to a gradually acquired 
experience inherited from ancestors ; but so 
far as natural causes are concerned, what is 
true of animals is more plainly true of 
vegetables or plants, for all the rules of 
weather prediction founded on the behaviour 
of flowers or the foliage are so many 
instances of hygroscopic phenomena, which 
correspond with the action of a good hygro- 
meter. The phenomena of the atmosphere 
are, in fact, governed by laws which, so far 
as we know, areimmutable ; for where there 
appears to be some change in them, it is 
probable we are confusing effects with 
causes, simply because we are at present un- 
able to see the latter. It is undoubtedly 
true that in this country, but more especially 
in the less advanced and sparsely populated 
districts of the so-called civilised world, 
much reliance is placed upon weather predic- 
tions which appear in almanacs that have 
been made up months, sometimes years, in 
advance of the dates to which they refer. As 
arule, these prognostications are based on 
what are known as astrological principles, 
which have little todo with what may be called 
the science of meteorology. The influence 
of the moon, the planets, and the stars upon 
our atmosphere might appear. considerable if 
we could only view it from some point ex- 
ternal to our cosmos ; but so far as we have 
any means of knowing it is absolutely in- 
appreciable. If any of the heavenly bodies, 
as they are termed, can exercise an effect 
upon our atmosphere, it is the sun; but we are 
so very small compared to the atmosphere, to 
say nothing of the sun, that in spite of 
strenuous efforts on the part of the 
director of this or that Sonnenwarte ” very 
little can be said to have been demonstrated 
as absolutely true—as the usual effect of a 
definite cause. On the contrary, as Prof. 
Abbe says, sunspottery has been “ worked up 
and overdone by very many.” In the United 
States there is one who stoutly maintains 
that the appearance of any special sunspot 
enables him to at once predict a corre- 
sponding special storm or weather—an “ idea 
arrived at apparently by a complete viola- 
tion of all laws of logic.” Prof. Abbe 
demolishes the sunspot hypothesis with 
happy ridicule: “ Areas of stormy or cold, 
or hot or windy, weather are so frequent all 
over the earth, and spots on the sun are so 
frequent, that it is always possible to pick out 
a number of coincidences in time; and the 
style of logic that demonstrates a certain 
storm to be caused by a certain spot would 
equally well be applied to demonstrate that 
my body is warmed by the mass of hot coals 
in the fireplace, while my cold hands are due 
to one special coal that will not burn as 
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briskly as its neighbours.” It is an old belief 
that the meteorological phenomena depend 
upon the sun's heat, and that variations in 
that may affect the earth’s envelope to such 
an extent as to produce a change of tempera- 
ture in one part of the world, a difference in 
the rainfall in another part, and alter the 
course of the wind in another; but such 
effects are barely appreciable in the earth's 
atmosphere as a whole, and ( it is utterly illo- 
gical to conclude that there is any direct 
connection between special spots on the sun 
and special localities on the earth! —at least, so 
says Prof. Cleveland Abbe, and he takes the 
view that is at once common-sense and 
scientific; while in his case it is basedion an 
extensive experience in connection with the 
Army Weather Bureau, Washington. Solar 
radiation playing an important part in the 
phenomena classed under meteorology, in- 
struments for measuring the sun’s heat at a 
given spot are necessary towards the deter- 
mination of the probable weather, and these 
take the form of various thermometers with 
dry and wet bulbs, solar radiation, terrestrial 
radiation, radio-solar, and the apparatus 
known as a pyrheliometer, which registers 
the power of parallel solar rays by the 
anny of heat imparted to a disc of a 
given diameter ina given time. The diffu- 
sion of aqueous vapour through the air by 
the action of the sun’s heat renders it 
necessary to ascertain the weight, or rather 
the changes in weight, of the atmosphere by 
means of barometers, the indications of 
which are corrected by readings of the 
hygrometer and the thermometer; and by a 
long continued series of observations definite 
rules can be laid down by means of which 
the probable weather in the vicinity of a 
given observatory can be foretold with 
approximate accuracy for twenty - four 
hours, with a percentage of failure ranging 
from 25 to 50 and more according to the 
want of practice or experience of the 
meteorologist or observer. When, how- 
ever, it is desired to foretell weather, 
not merely in the vicinity of a station, but 
over a wide district, the difficulty is enor- 
mously increased, especially in such a country 
as the United States ; and yet the Army 
Signal Office there is expected by some 
people, not merely to make correct local 
forecasts thirty-six hours in advance, but 
even to predict the weather for several weeks. 
The telegraph has played an important part 
in modern meteorology by acquainting ob- 
servers at different stations with the indica- 
tions at others ; but in utilising the messages 
much experience is needed, for the frequent 
prediction of storms that do not arrive some- 
where near the selected time does a great 
deal more harm than the non-fulfilment of 
printed prophecies in the almanac. Amongst 
a certain class of meteorologists there is a 


tendency to explain inexplicable phenomena 


by referring them to the action of atmo- 
spheric electricity or to ozone, and accord- 
ingly at some observatories arrangements are 
made for studying the electric condition of 
the air in all states of the weather. Although 
daily records have been kept for many years 
no satisfactory results have followed, in the 
sense of being able to demonstrate that 
purely atmospheric phenomena have been 
observed: hence Prof. Abbe rates as 
a popular error the frequent mention 
of atmospheric electricity and ozone as 
active causes of meteorological pheno- 
mena, though the former is supposed to be 
the great generator of the latter. Clear, 
cool air does frequently follow a thunder- 
storm, especially those occurring in summer ; 
but it is not always the case, and it is very 
doubtful whether the thunderstorm produces 
any ozone. The coolness or freshness ex- 
perienced is probably due to the fact that the 
uprising of the warm, moist air has caused 
both the thunderstorm and the inrush of cool 
air. Nowadays, however, popular meteoro- 
logy has got out of the old ruts, and has 
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taken the form of careful observation with 
afew but accurate instruments, which will 
enable any diligent observer to form a good 
idea of the impending weather, better than 
any amount of study of the animal indi- 
cators— especially when it is combined with a 
little experience. 


the table. 


stitute a centre of attraction. 


EXPERIMENTS WITH ARTIFICIAL 
VORTICES. 


Sous interesting and instructive experi- 
ments, devised by Herr C. Weyher, were 
recently described to the Paris Academy of 
Sciences by M. Mascart. These consisted 
mainly of experiments to show the effects pro- 
duced by vortices—e.g., artificial waterspouts 
and whirlwinds. Thus an artificial whirlwind 
is created by revolving a drum containing 
radiating blades within its circumference, and 
‘the effect produced is demonstrated by causing 
the drum to revolve rapidly over the surface of 
a tank of water. In M. Mascart’s experiments 
the drum was 3ft. in diameter, with six 
radiating pieces, and it was mounted on a 
vertical axle, the velocity of the periphery 
being from 90 to 120ft. per second. The drum 
is open beneath, and is placed as a rule about 
10ft. above the surface of the reservoir or tank 
of water. Motion is imparted by means ofa 
pulley and belt, and as soon as the speed rises to 
the lowest mentioned above, spirals are obgerved 
toform on the surface of the water, which con- 
verge towards a centre from whichaconespeedily 
makes an appearance, and may often be about 
Sin. in diameter by 4in. in height. This first 
cone is then surmounted by a second cone, but 
reversed, which is formed of numerous drops 
which rise to heights of perhaps 5ft., and fall 
back at distances ranging from 3ft. to 10ft., 
according to the velocity of the drum. The 
finest drops or spray will reach as high as the 
drum itself. Bits of straw or chips of wood 
placed on the surface of the water are drawn 
together by the vortex, and form a sort of cord, 
which will rise spirally in the axis of the 
artificial waterspout. If a wet board is placed 
on the water, the vortex will form upon it a 
focus of about jin, in diameter of a whitish 
appearance, from which a peculiar whistling 
sound may be heard, as if there were a hole in 
the board through which air and water were 

passing with great force. The divisions of the 

3ft. drum leave at the centre of the latter a 
free circle of 15in. in diameter; but the vortex 
concentrates and contracts on the board accord- 
ing to the velocity of revolution down to iin. 
It is easy to demonstrate that the artificial 
whirlwind produced by the rapidly rotating 


culties, 


formed of eight or ten rings. 


are blown away. 


by the rotating sphere. 
guard is placed round the sphere in 


external diameter of the sphere. 


resting a light rod on two pulleys. 


distances. It will be understood that these 


table in every hall, for platforms are generally 
rather draughty. 


FLETCHER'S IMPROVEMENTS IN 


or disc of glass being placed beneath the drum. 
The latter is set in motion, and a coin spun on 
The coin is quickly brought within 
the control of the vortex, which makes it spin 
like a top, and holds it absolutely captive 
within the radius of its action. The coin in 
spinning generates a sphere, and it is shown by 
other experiments that revolving spheres con- 
Thus, a free 
sphere remains in equilibrium, and revolves 
round another having a rapid rotary motion. 
A spindle is placed in a support at an angle of 
45°, which seems to offer the greatest diffi- 
and on it is mounted a sphere 
When 
this is rapidly rotated the hand can feel 
a strong stream of air issuing from the equator 
on every side, and bits of paper when presented 
If, however, a balloon, such 
as a light rubber ball, is used, it is strongly 
attracted towards the sphere, and will describe 
orbits around it in the plane of the equator, 
until it receives a blow from one of the rings, 
and is then sent too far away to be recaptured 
To avoid that a wire 
its 
equator, and held in place by three wires con- 
nected to the support. This guard keeps the 
balloon from touching the rings forming the: 
sphere, and the former revolves round the 
latter so long as the sphere is rotated. This 
experiment can be varied in many ways, one of 
the neatest being the use of a paper ring 
having an internal diameter greater than the 
In this case 
the wire guard is dispensed with, and the paper 
ring slipped over the sphere while the latter is 
rotating, when the ring is found to be firmly 
held in the plane of the equator. As regards 
the amount of attraction exercised by the drum 
or the simple vanes, that is easily measured by 
At oneend 
of the rod is a disc about the size of the drum, 
and at the other end is a cord connecting to a 
little scale pan. When the drum is set in 
motion it attracts the disc, or, rather, the latter 
is compelled to move forward by the action of 
the vortex, and this attraction is found to 
vary in the inverse ratio of the square of the 


experiments should be carried out in some 
room where the air is comparatively still, as 
they are affected by atmospheric currents ; 
hence, they are not adapted to the lecturer's 


drum presents exactly the same characteristics 


as the lower part of a vortex in the atmosphere 


which has descended from the upper regions to 


the surface of the water; but as the focus 
shifts with the least breath of wind, the ex- 


periment is not always satisfactorily performed 


in the open air, It can, however, be shown on 
the small scale in a closed vessel. A cylinder 
of glass about two feet long and a little more 
than a foot in diameter is fitted with a cover, 
which serves as a bearing for an axle carrying 
a couple of cardboard vanes mounted cross- 
wise. Instead of water, the lower part of the 
cylinder is supplied with dry sawdust, oatmeal, 
bran, or some similarly light material, and if 
that is arranged to form a cone, the imitation 
waterspout will form at the apex assoon asthe 
axle carrying the vanes is revolved with suff- 
cient rapidity, while if the motion is continued 
the sawdust or whatever is used gradually 
hollows out into a hemisphere, perpetually 
running in spirals from the ` circumfer- 
ence to the centre, where it forms inte 
the lower cone seen in the case of 
the water, then the reversed cone above, 
the particles of which describe spirals from the 
centre of the circumference. The experiment 
can be varied slightly in effects with different 
materials, as, for instance, with small balloons 
filled with air; but the result shows that if a 
rotary motion round a vertical axis is commu- 
nicated to a mass of air it will constantly 
ascend in the interior and descend in the external 
circumference, carrying along with it any 
particles sufficiently light. A remarkably 
amusing experiment can b- performed with a 
stand supporting the rotating vanes or drum, 
and tall cnough to allow of a small round table 


impracticable form, by fully exposing metal 
rods to the action of the flame or hot gases, 
and bringing them into contact with the heat- 


STEAM - RAISING AND WATER- 
HEATING. 


T will be remembered that at the meeting of 
the Gas Institute last year Mr. Fletcher, 

of Warrington, read a paper on “ Flame Oon- 
tact: a New Departure on Water-Heating ” 
(see p. 338, Vol. XLIII.), the principal features 
of which he had protected by patent, which 
has been recently completed. As the invention 
is of considerable importance, we give below 
the substance of the specification, which will 
show what Mr. Fletcher claims as his inven- 
tion :— 
It is known that when a metallic surface 
upon one side of which there is water has its 
other sids exposed to a flame or to highly- 
heated gases, there is a zone or space between 
the flame or gases and the metallic surface 
which offers great resistance to the transfer of 
heat from the flame or gases to the metal, and 
consequently to the water upon the metal. 
This has been demonstrated by cementing 
paper upon the bottom of a kettle or the flue 
of a boiler containing water, and then allowing 
flame or heated gases to play upon it, when, so 
long as the paper is in actual contact with the 
metal and water remains on the opposite side 
the paper continues uninjured. Further, upon 
looking at the bottom of the kettle or the sur- 
face of the flue, the dark or cold zone becomes 
visible. Fora long time Mr, Fletcher sought 
to extinguish, diminish, or overcome the resist- 
ance to the transfer of heat through the cold 
zone, which he found could be effected to a 
considerable extent, experimentally, but in an 


ing surface while so exposed. Similar rods 

attached to the heating surface quickly 

burnt away at their free ends until 

they were reduced to definite dimen- 

sions dependent on the conditions of use; 

and their employment, when first constructed 
of the correct dimensions, although in many 
cases unsuitable, and sometimes involving a 
dangerous risk, was found to be comparatively 
satisfactory in other instances ; their efficiency 
moreover was found to be far less than the 
methods of construction which constitute the 
present invention. These improvements con- 
sist in constructing or manufacturing the metal 
plates or some of the plates employed in the 
construction of boilers and water heaters which 
are to be exposed to the source. of heat orto 
the heated gases or products of combustion in 
or upon the boiler or water heater, with solid 
projections or protuberances upon one side or 
surface. These improvements further consist 
in constructing or manufacturing the boiler or 
other water-heating vessel with or from metallic 
plates having solid projections or protuber- 
ances upon one side or surface thereof, these 
plates being used by preference in such posi- 
tions only as may be exposed to the action of 
flame or heated gases or products of combus- 
tion and in such a manner that the projections 
or protuberances are upon the side or surface 
of the plates exposed to the action of the 
flame or heated gases. The exact dimensions 
of the projections or protuberances formed 
upon the plates will depend, among other con- 
ditions, upon the thickness of the plate and 
the temperature of the flame or gases ; but for 
ordinary purposes a total projection from the 
normal surface of the plate of about fin. will 
be found convenient, while with a mean thick- 
ness of 3-16ths of an inch they may be advan- 
tageously placed about jin. apart. The form 
of the projections or protuberances is not 
material, provided that they are such as can be 
produced by rolling, casting, pressure, forging, 
or by other ordinary or equivalent means, 
during or subsequent to the process of mant- 
facture of the plate, and so that they form 
integral parts thereof. Mr. Fletcher does not 
make any general claim to the use of projec- 
tions, such as tubes, rods, and the like attached 
to or inserted in the heating surfaces of boiler 
plates, as these have been publicly known and 
used for some years, as, for example, in Field 

boilers, the rivet heads of fireboxes, and screwed 
studs in marine boilers. ` 


THE THEORY OF MACHINES.—IX. 
l By FRANCIS CAMPIN, C. E. 
Automatió Movements., 
| Go machines of all descriptions it is eminently 
desirable to make their details so depend 
upon each other for their action that all neces- 
sary movements may be automatically regu- 


lated without manual intervention; thus the 
adjustment of the cutting tools in lathes, 


planing machines, &o., and the reversal of 
motion when necessary, should be automatically 
effected, as well as the advancement of the 
work known as the feed of the machine. 

At A (Fig. 36) is shown a very common kind 
of automatic feed-gear for machine tools. 
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adjusted to suit the length of the work 
operated on. 

If the table is moving in the direction of the 
arrow at f it will pass over the catch e, and 
striking the catch d will throw the arm a over 
into the position shown by the dotted lines, 
carrying with it the shaft c and its appur- 
tenances, and thus actuating the feed motion. 
On the return stroke, another tappet p, similar 
to f, passing over the catch d, strikes against e, 
and throws the arm à back to the position 
shown by the full lines, and again moving the 
feed gear. 

“We must now show, by reference to the view 
O, how this movement also reverses the direc- 


tion of motion of the table of the machine. 


„When a piece of work is being planed, 
grooved, or slotted, or otherwise shaped, it is 
necessary that after each cut either the tool or 
the work should be advanced for a fresh cut, 
and this is done automatically by some arrange- 
ment of the type shown at A. Ina planing 
machine, for instance, the cutting tool is 
carried in a socket or box capable of moving 
horizontally between guides across the work ; 
this movement is the “ feed,” and is produced 
by the action of a screw between the guides, 
which works in a nut attached to. the back of 
the tool-box, so that when the screw is turned 
the tool is moved in a direction at right angles 
to that of its cut. 


On the end of the feed screw shaft is keyed 
a small toothed wheel a (view A), and on the f- 
end of this shaft works freely a link a b, having 
at the end b a slot to receive a pin g, which 
can be adjusted to work at any part of the 
length of the link, so as to give a greater or 
less arc of vibration to the link about the 
centre of the wheel a, as may be required by the 
exigencies of the feed, for the motion of the 
pin g will be constant, it depending on the 
action of the crank e f, which receives motion 
from a rocking shaft in a manner presently to 
be described; e is a double-ended pawl which is 
placed in the position shown, or in that 
indicated by the dotted lines d, according to 
the direction in which it is desired to rotate 
the wheel a, 


N 
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It is evident that if the end F of the crank | — 
ef 85 ee the wheel a will, through the pawl À = 
o, be pushed in the direction of the arrow, S DNN 2 


thus turning the screw and advancing the tool 
for a fresh cut; on the crank ef reaching the 
position shown by the dotted line en, the pawl 
will have been withdrawn ready to give a fresh 
feed, its extremity sliding back freely over 
the teeth of the wheel a, which is steadied by 
the friction ‘of the screw in the nut at the 
back of the tool-box. If it is necessary, the 
pawl may be steadied in either position by a 
light spring acting on a flat part of its bearing. 


If the planing machine is double-acting— 
that is, the tool, by turning round at the end 
of each stroke, or, being duplex, cuts in both 
directions ; then, at the end of each stroke, the 
crank fe must describe the arc Fh; but if the 
cut is single, the work running back untouched 
by the tool after each cut, the feed must be 
given at the end of the back stroke, the link 
end ö being then raised to its highest position, 
and thrown back to its lowest at the end of its 
cutting stroke, and this order of the feed move- 
ments must be observed, for if the feed were 
put on at the end of the cutting stroke the 
back of the tool would strike on the higher 
part of the metal (to be cut away next stroke) 
and be broken. The tool is prevented from 
jamming on the work by its socket working on 
a Pin, in the tool-box, which allows it to 
‘cant up a little in the return stroke, although 
in the forward or cutting stroke itis supported 
in a vertical position by the lower front part of 
the tool-box. 

In this class of machine tool the cutting 
tool itself is at rest, the table of the machine, 
with the work securely fixed upon it, moving 
rectilineally under the cutting tool which, after 
making one narrow cut, is laterally moved in 
its frame, as above described, in order to attack 
fresh material. 

At B, Fig. 36, is shown an arrangement 
for automatically reversing the direction of 
motion of the table after each stroke, and at 
the same times actuating the feed motion 
shown at A. 

At B, e is a shaft fixed transversely to the length 
of the machine and below the level of its table, 
it carries the elements necessary to reverse 
the motion of the table and to actuate the feed 
gear, the feed crank (fe, A) being firmly keyed 
on to the far end of it clear of the table and 
framework of the machine, 

At the front end of the shaft c is secured an 
arm a carrying a weight to steady the shaft 
either in the position shown or in that indi- 
cated by the dotted lines at b. Behind the arm 
@ is fixed a boss carrying two catoh pieces, 
d and e, arranged as shown, the use of which 
will presently appear. n 

J is a small block or tappet which is secured 
to a fillet on the edge of the table of the 
machine, wherever it may be required, by the 
set-screw o; the position of this stop deter- 
mines the stroke of the table, which must be 


g is a shaft carrying on its extremity a bevel 
wheel firmly keyed on; it has also (not shown 
in the illustration) a pinion which, acting 
upon a rack beneath the table, causes it to 
move backwards and forwards according to the 
direction in which the shaft g is revolving ; 
* and i are two other bevel wheels on the 
driving-shaft, r, of the machine; these wheels 
are secured as to their longitudinal position on 


the shaft rr by collars firmly attached to it; 
but they are capable of revolving freely upon 
it, but are, by their longitudinal positions on 
the shaft rr, always kept in gear with the 
wheel on g; it is obvious, therefore, that the 
wheels 4 and i will, when the machine is in 
‘motion, move in opposite directions. 

Between these two wheels there is a contri- 
vance I called a clutch, which consists of a 
collar grooved round the centre, and carrying 
at its ends projections of which two are shown 
at m,n; there is a key or feather fixed on the 
shaft in a recess or slot, and this projecting 
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above the surface of the shaft fits a slot or cut 
longitudinally in the interior of the cellar “. 

Thus the collar or clutch is forced to revolve 
with the shaft 77, but may be moved longi- 
tudinally upon it, and such motion is given by 
pins in the end of a fork s fixed on the shaft & 
(which is in plan the end of the shaft ¢ in 
view B). 

The collar revolves freely with these pins 
resting in the groove; but as the fork is thrown 
to right or left, the clutch is pressed against 
one or other of the wheels ¿ and 2; butin the 
faces of these wheels are recesses correspond- 
ing to the projections upon the clutch which 
enter them, and thus for the time being the 
wheel so engaged revolves solidly with the 
shaft rr, thus by the rocking motion of the 
shaft & (c in view B) the clutch is alternately 
engaged with the wheels ) and ¿, and a recipro- 
cating motion of the table is obtained. 

In some machines, instead of employing the 
bevelled gearing as described, the fork s is used 
to shift a driving belt from one pulley to an 
adjacent one, but the principle of action is the 
same. 

The application of si 
machines is obvious, 
example. 

In some cases the action is required to be 
suspended for some definite period, and one 
method of attaining the end, is exemplified in 
the “ cataract” used for regulating the valve 
action in some Cornish engines. 

Figure 37 represents the modern “ cataract ” 
in vertical section. æ is a cylinder fitted 
with a piston 5, of which the rod carries a 
weight W, being also furnished with a pin a, 
embraced by the forked end of the lever c km, 
of which the fulcrum is the “dead centre” . 
The cylinder a is fitted with an outlet. cock e, 
the passage of which is regulated to a nicety 
by a plug, having on its spindle the worm- 
wheel f, gearing with a tangent screw g, actu- 
ated by the hand-wheel A on the vertical shaft 
shown. 

In the bottom of the cylinder a is a valve, d, 
of ample dimensions, opening freely inwards 
from the suction-pipe , which is in immediate 
communication with a water-tank below, into 
which the water from the cock e returns. “ is 
a tappet on a vertical rod connected with the 
main beam of the engine. On the descent, of 
which the end m of the lever m ke being de- 
pressed, the piston is raised, and the valve d 
opening freely, the cylinder a is filled with 
water. The valve which the cataract is to 
control is now shut, its rocking shaft o being 
held in position by the catch-piece p working 
on a dead centre 7. 

The cylinder a being filled with water can 
only be discharged by the cock e, the water 
flowing out under the pressure of the piston 
and weight W. The rapidity with which it 
flows will depend upon how much the plug and 
worm wheel f are turned; the opening thus 
given can by means of the hand-wheel “ be re- 
gulated with the greatest nicety. As the weight 
W sinks, the end m of the lever c k m lifts a rod; 
n which moves vertically in suitable guides, its 
upper end, u,, ultimately lifting the catch p, 
and so release the valve-shaft o, after which 
the valve connected with it opens by the action 
of a weight, and the engine makes a fresh 
stroke. hi 

Thus, by adjusting the opening of the cock, 
any required interval of time can be insured 
between the strokes. > i 

It is obvious that this arrangement is appli- 
cable also to other purposes. 

Amongst automatic movements may be 
ranked various forms of regulators or governors 
for controlling the speed of steam-engines and 
some other motors. 

In Fig. 38 is shown the oommonest form, known 
as Watt's governor or the conical pendulum. It 
consists of two heavy metal balls à a, carried 
upon two arms ab, ab jointed at b b to a cross- 
piece fixed on the top of the vertical spindle 
ee; dis a collar fitting freely on the spindle 
e e, and carried by two arms jointed to the rods 
& b, a b, at o and o. 

On the bottom of the spindle ee is keyed a 
bevel spur-wheel, actaated by another on the 
shaft f, which also carries a pulley, a strap 
round which is carried to some revolving part 
of the motor in order to communicate motion 
to the shaft /, and through the bevel wheels to 
the vertical spindle e e, which, carrying with it 
the balls aa, will cause them to diverge from 


milar apparatus to other 
and needs no further 
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each other to an amount depending upon the ve- 
locity of rotation ; with the varying divergence, 
the rods from cc are raised or lowered, and 
with them the collar d. In a groove on this 
collar rest the ends of a forked lever which, 
turning the spindle A, varies the extent of 
opening of the (in the case of a steam-engine) 
steam valve. 

« Referring to the diagram A, we will now ex- 
plain the principle upon which the action of 
the conical pendulum depends. 

Let a b represent a wire or string fixed at a, 
and carrying a heavy ball b; let this ball be 
revolving in an orbit such as that shown by the 
circle 6c. From a let fall, perpendicular to 
the horizon, the line a d passing through the 
centre of thecircle 6c, From the centre of the 
ball b draw the line be c at right angles to ad 
and intersecting it ate; complete the parel- 
lelogram a e b f; there will then be two forces 
acting upon the ball ö tending to move it in a 
vertical plane about a as a centre. Let 
w = the weight of the ball, then by the force of 
gravity a moment will be produced about a 
equal to w x eb. 

If ¢ = the centrifugal force of the ball in the 
direction eb, the moment of this force about a 
is O X ea. If the ball is in equilibrium 
these 5 must balance, therefore o X ea 
= w x 6. 

Let 2 = height of the point of suspension a 
above the plane of gyration be, and r = the 
radius e b. Letn = the number of revolutions 
per minute, and v = the velocity in feet per 
second. 


From the usual formula we have ¢ = 
371416 .7 X 2n 
60 
cxhandwxeb=wxr; 
20 v? 


6. 5 
: 32˙2 x r 
but v? = ; 7 being taken in 
feet, 


it ; 
therefore ci. h = w. r; h = . — U. 
0 


ex ea = 


32˙2 X 7 
2 2˙2 xr 32˙2 K 72 + | 31416 rx Qn }? 
2 60 f 
= . feet 35239 inches. This formula 
n n? 
may be also written 4 = . L’; whence 
n = 1877 l 


yh 


This apparatus is certainly very simple ; but 
from its principle of action cannot insure abso- 
lute constancy of velocity in the engine under 
its control, Suppose, for instance, that suddenly 

an additional load is put upon the engine, it 
requires additional steam, the governor balls 
will fall with slackening speed and open the 
steam, or throttle, valve wider; but for it to 
remain so à slower speed must continue; other- 
wise the governor balls would again fly out to 
their previous position, and restrict the steam 
Passage to the corresponding area. 
Although, however, this governor is not 
absolutely perfect, it is practically of great 
value, and for ordinary purposes holds its posi- 
-tion up to the present time against some of its 
more complicated rivals, of which there is a 
great variety in the market. 


‘THE INFLUENCE OF TEA, COFFEE, 
AND COCOA ON DIGESTION. 


R. JAMES W. FRASER, in the recent 
number of the Journal of Anatomy and 
Physiology, has recorded the results of an interest- 
ing series of experiments on the action of our 
common beverages on stomachic and intestinal 
digestion. The experiments have been most care- 
fully arranged from a physical standpoint, and give 
us some valuable hints on the digestion of the 
chief alimentary principles, but they have no bear- 
ing, it should be mentioned, on individual variations 
of human digestion, or on the influence of the 
various glands in preparing the gastric or intestinal 
juices. They are, however, of much value in show- 
lng how standard preparations of the peptio and 
panoreatio ferments are modified in action when 
qur ordinary daily beverages are allowed their free 
aotion on the digestion of various articles of food. 
Thedigestive processes were carefully investigated, 
aud absorption was imitated by a proper dialysing 
arrangement. An artificial peptic juice, and after- 
wards an artificial panoreatic juice, were employed, 
and the amount of nitrogenous matter dialysed was 
most carefully estimated. The food stuffs experi- 
mented on were raw and cooked serum and eg 
albumens, raw and cooked myosin, syntonin, alkali 
albumen, casein, gluten, starch, and oleine. The 
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results obtained from an exhaustive series of ex- 
periments and analyses show that all the three 
typical infused beverages—tea, coffee, and cocoa— 
retard the digestion and absorption of all the nitro- 
genised proximate principles of dietio substances 
when peptic and panoreatic digestion are taken 
together, and that they uniformly retard peptio 
digestion, although tea may assist the diffusion of 
peptones from the stomach. Pancreatio digestion 
is also uniformly retarded, and diffusion there- 
after is but rarely assisted, so that neither of them 
compares advantageously with water as a standard 
beverage for experimental investigations. A 
summary of dietio advice is added to Dr. Fraser's 
observations, which will, in the main, agree with 
that which is now given by our best authorities in 
cases of dyspepsia; and we are glad that experi- 
mental inquiries afford so strong a basis of support 
to empirical clinical observations :— 

“1, That it is better not to eat most albuminoid 
food stuffs at the same time as infused beverages 
are taken, for it has been shown that their diges- 
tion will, in most cases, be retarded, though there 
are possible exceptions. Absorption may be 
rendered more rapid, but there is a loss of nutri- 
tive substance. On the other hand, the digestion of 
starchy food appears to be assisted by tea and 
coffee; and gluten, the albuminoid of flour, has 
been seen to be the prinoiple least retarded in 
digestion by tea, and it only comes third with 
cocoa, while coffee has apparently a much greater 
retarding action on it. From this it ee that 
bread is the natural accompaniment of tea and 
cocoa when used as the beverages at a meal. 
Perhaps the action of coffee is the reason why, in 
this country, it is usually drunk alone or at break- 
fast, a meal which consists much of meat, and of 
meats (eggs and salt meats) which are not much 
retarded in digestion by coffee. 2. That eggs are 
the best form of animal food to be taken along 
with infused beverages, and that apparently they 
are best lightly boiled if tea, hard boiled if coffee 
or cocoa, is the beverage. 3. That the casein of 
the milk and eream taken with the beverages is 
probably absorbed in a large degree from the 
stomach. 4. That the butter used with bread 
undergoes digestion more slowly in presence of tea, 
but more quickly in presence of coffee or cocoa— 
that is, if the fats of butter are influenced in a 
similar way to oleine. 5. That the use of coffee or 
cocoa as excipients for cod-liver oil, &c., appears 
not only to depend on their pronounced tastes, 
but also on their action in assisting the digestion 
of fats. Lancet. 


DEATH BY ELECTRICITY. 


A T a recent meeting of the Paris Academy of 
Seiences, M. d'Arsonval read another paper 
on the dangers of dynamo machines, having had an 
opportunity of pursuing his studies at the Collége 
de France with both alternating and continuous 
current machines. The following abstract is from 
the Comptes Rendus :—My researches have been 
directed successfully to the physiological effects of 
(1) A statio machine (Holtz with four discs) 
charging a battery. (2) A battery of 420 volts. 
(8) ontinuous current Gramme machines. (4) 
ternating current Gramme machines. (5) Extra 
current or induction coils, either associated or not 
with static condensers. To complete this series I 
ought to have studied the effects of transformers 
which are beginning to enter into the domain of 
practice, and the effects of which are formidable 
in a way quite different to those of the precedin 
machines, but this omission will soon be reotified, 
thanks to the kindness of M. Picon, chief engineer 
in the Edison workshops. With all the sources of 
electricity enumerated above, death may be caused 
by pacing oneself in certain conditions, This 
death is accompanied by very variable phenomena 
and injuries, according to the manner in which it 
has taken place. In this note I will confine myself 
simply to showing the practical conclusions to be 
deduced from my experiments, I found that the 
very varied effeots of electricity on living creatures 
may be classed into two principal categories which 
include them all. Eleotricity causes death in the 
two following ways: — (I.) By direot action (the 
disruptive effects of the discharge acting mechani- 
cally so as to distort the tissues). (II.) By reflex 
or indirect action ee on the nervous centres, 
the irritation of which brings about the infinite 
variety of effects so thoroughly investigated by 
M. Brown-Séquard, under the names of inhibition 
and dynamo-génie). This simple distinction, re- 
sulting from a careful observation of facta, is also 
of practical value, in that, in the first case, death 
is certain and definite, whereas, in the second, 
experiment has shown me that very often the 
victim may be restored to life by praotising 
artificial respiration immediately after the accident. 
The static discharge is only fatal when the bulbe 
with well localised discharges, 
the energy of which corresponded in my experi- 
ments to about three kilogrammòtres. Under these 
conditions, the different tissues (nerves, blood, 
muscles, &o.), when struck singly by the discharge, 
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lose irremediably their physiological properties, 
If the discharge has not the foree required in order 
todistort the bulb mechanically, it acts by exciting 
it and produces the phenomena of respiratory 
inhibition, inhibition of the heart, sub-pleural 
ecchymosis, pulmonary emphysema, paralysis, 
stoppage of circulation, &c., which M. Brown- 
Séquard has obtained by directly irritating the 
bulbaire region by excitations of varieus kinds, 
Contrary to what is generally believed, it is very 
dificult to kill an animal by shocks. These 
secondary effects are not, therefore, the work of 
eleotricity itself. | 

With the ‘battery of 420 volts death is only 
caused by frequent and prolonged interruptions of 
the current. It is due to the tetanic condition 
provoked by the current, rather than to the direct 
action of electricity. Later on I will enter into 
775 effects produced by a battery of 2,000 to 2,500 
volts. 

The continuous current Gramme machine is only 
dangerous, as mentioned in a former paper, from 
its extra! current on breaking. I have ascertained 
that compound machines or doubly-wound 
machines give less powerful shocks than machines 
excited in series or series dynamos, The extra 
current of a series dynamo, giving 20 ampères and 
45 volts, killed’ a guinea-pig, whereas the extra 
current of a compound machine, giving 20 a 
and 45 volts, produced. no harmful effect. This 
difference is explained when we consider that the 
second coil serves as a derivation wire. I succeed 
in suppressing this extra current by breaking the 
circult gradually by means of a simple stoneware 
tap containing mercury, which serves to cut off the 
circuit. 

An alternating Gramme machine only causes 
death above 120 volts of mean difference of 
potential, 

An extra current coil is more dangerous than an 
induction coil, especially it it is coupled with a 
condenser. 

The danger of an insulated discharge is defined 
solely by the electrical ourve of that discharge. 
The knowledge of the difference of potential and 
the adverse intensity is not sufficient; the duration 
of the discharge must also generally be taken into 
account. For the purpose of analysing the 

hysiologioal effects of electricity, I some time ago 

esigned an apparatus which registers auto- 
matically this electrical curve of excitation, a ourve 
of which all the parameters may be made to vary 
singly and at will, We thus can easily dissociate 
the effects of the electrical excitant; I will return 
to this point later. It is the same with alternating 
currents, in which we must also take into account 
the frequency of the reversals. As I cannot dwell 
upon this now, I will confine myself to saying that 
under the conditions usually realised in the 
industrial arts the ourrent kills by reflex action. 
And I have succeeded, in the majority of cases 
in restoring to life animals that have receiv 
shocks by subjecting them to artificial respiration. 

The practical conclusion to be drawn from this 
note is that it is necessary in electrical works to be 
able to practise at a moment's notioe artificial 
respiration upon anyone who has received a shook 
for by this means there is a good chance 0 
restoring him to life. The currents employed for 
industrial purposes up to the present most often 
kill by stoppage of respiration. Artificial respira- 
tion, by preventing asphyxia, enables natural 
respiration to be re-established. On this point, M. 
Brown-Séquard says :— M. d'Arsonval might have 
said that for several years we have successfully 
employed at the Oollége de France a mode of 
excitation having great power in bringing back 
respiration stopped by inhibition. This process 
is far superior to trans-current oauterisation, 
which is employed by Faure and other experi- 
mentalists, It consists simply in the application 
of a faradio current to the sides of the larynx on 
the skin, which is moistened or superficially 
incised. We know that in laboratories galvanic 
shocks are given with a certain amount of success 
at any point to restore respiration in animals in 
which that function has been stopped under the 
influence of chloroform or. by other means. We 
have found in comparative experiments, which 
remove all doubt, that of all parts of the body that 
which being galvanised has the greatest power in 
restoring respiration is the one we have mentioned. 
There is a very natural reason why this should be 
so; by the faradisation of this part the nerves are 
slightly irritated, which, as all physiologists know. 
is a cause of respiration, and even sometimes of a 
considerable increase of respiratory energy. 


SAFETY SET-SCREW FOR COLLARS 


AND PULLEYS. 


1 ordinary mode of fastening oollars and 
small-sized pulleys on rotating shafts has 
been by means of one or a number of set-screows— 
although it is well known that this is a most 
dangerous device, as the protruding head of the 
set-screw will, as the oollar rapidly: revolves, in- 
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evitably entangle anything that comes in contact 
with it and carry it round the shaft, and thus very 
often break belts, and, much worse, often endanger 
human life. It, therefore, seems strange that 
hardly any attempt in the way of invention has 
been made to obviate that dangerous contrivance ; 
certainly no attempt has been made at all to sub- 
stitute for it a safe method of fastening collars or 
hubs to shafts, The annexed illustrations show 
such a substitute and its adaptation on a collar and 
on a hub of a pulley. 

The set-scorew heretofore used is replaced by two 
pieces, a short sorew, Fig 2, flush with the circum- 

erence of the collar or hub, and which is slotted on 
top, so that it oan be set up by a screw-driver, and 
which is countersunk on the inside where the 
second piece, Fig. 8, a small steel plug, fits into the 
countersink, and is forced against the shaft by the 
screw. The surface of the steel plug is serrated on 
the side towards the shaft, and the collar is made so 
that there is a clearance all around the ateel plug. 
When this screw is set up snugly. against this steel 
plug, so that the serrated surface of the latter is 
somewhat embedded in the shaft, then the plug 
acts like a pawl and toggle in any direction on 
which a strain might be brought against the collar 
orhub, and the greater the strain, the more wiil the 
plug imbed itself in the shaft, and the tighter it 
will hold.the object. to the shaft. By means of 


this simple device a collar or hub can be fastened 


to a shaft much firmer than by a mere set-screw, 
] rojection beyond the peri- 
phery, all danger is obviated. This invention has 
een patented by Mr. F. Rochow, of Bridge-street 
Plymouth-street, Brooklyn, N.Y.—NScientific 
American. l i 


A SCREW CENTRE CHUCK.” 


A’ patiernmakiog and tools for doing it have 

een the theme for some articles in your 
valuable paper of late, I will desoribe a screw 
centre chuck for such work which we have been 


of convenience not possessed by those previously 
described, if I remember correctly—viz., the power 
of obtaining any length of screw desired, from 
nothing to its full length, about 14in. in our case, 
and without any extra parts. I give a sectional 
sketch herewith which nearly explains itself. It 


is wholly of cast iron except the screw, which we 
made of tool steel. The part A is threaded on its 
inside to a good fit on the lathe spindle, and on the 
outside to receive the face-plate C and its check- 
nut B. The sorew D is firmly screwed in A, so as 
to be immovable, and passes freely through the 
centre hole in C, its length being adjusted b 
tin ang the face-plate along to the desired posi- 
fastening with check-nut B. Thethreads 
of screw D and of the face-plate fit on A should be 
of the same pitch, to allow of blocks previously 
fastened to the face-plate being screwed over the 
Centre screw if desired. Holes for spanners are 
rilled in A, B, and O, by which means they are 
readily. adjusted and firmly fastened. It is not 
first-class in theory, but works well in practice, 
ie would not go back to the old style again 
ow. “ í 


K By C. S. BEACH, in the American Machinist, 
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ERHARD'S CIRCULATING BATTERY. 


A NUMBER of reotangular plates of zinc are 
covered on one side with lead foil and onthe 
other with a oloth, which acts as a diaphragm. 
The battery is built up of these compound plates 
alternately, with three-sided frames of papier- 
mâché, the same size as the plates, the open side 
being at the top, so that a space is left between 
each two plates to contain the solution. The two 
ends are closed by boards, the whole being held 
together by bolts passing right through. Above 
a glass vessel containing 
crystals of copper sulphate and some water. This 
vessel can be closed at the top, and is provided 
with a tubulure below, into which are fitted two 
tubes, one above the other, each of which leads to. 
a distributing pipe with spouts opening into each 
cell. The battery being filled with water, the cocks 
on the two tubes are opened, the heavy solution 
of copper sulphate flows out of the vessel by one 
tube into the cells, and the water rises through the 
other tube and dissolves a fresh quantity of the 
sulphate. The lead plates are at once covered with 
a layer of metallic copper, and the battery shen 
i As the 
zinc is dissolved the specific gravity of the ascend- 
ing liquid becomes gradually heavier, and, finally, 
the circulation ceases and the battery has to be 
charged. The largest size of battery 8 of 
ne 
of these was submitted to ten discharges of from 
3 to 8 ampères, and a total output of 305 ampère 
he E. M. F. was, on the average, about 15 

or 16 volts ; the internal resistance for the greater 
part of each discharge was less than 1 ohm, but 
rose at the end of each discharge to about 1'5 ohm. 
In the total of 70 hours’ work 8'8-kilos of zinc were 


the battery is placed 


works like any ordinary Daniell cell. 


17 cells, and has a useful surface of 450°5sq.om. 


hours. T 


dissolved, and 40 kilos of copper sulphate used up; 
these quantities are in excess of those require 


copper sulphate. 
smaller sizes showed analogous results, but not so 
satisfactory as those obtained with ‘the larger size. 


USING THE GRINDSTONE." 


Ds Gerace every shop, no matter what business 
it does, has need of a common grindstone, 
and there is no machine yet made which requires 
more thought and brain, in order to secure its 
operation to its full capacity, than the homely ill- 
used grindstone, A grindstone should be hung on 
a shaft stiff enough to allow the bearings, or at 
least one of them, to be removed 2ft. from the 
stone. If the stone be a heavy one, no caps are 
needed to the boxes, for gravity will hold the stone 
in place. Water should be brought to the stone 
through a pipe, not by a nasty trough beneath the 
stone, which seems to catch and retain all the 
dirt and filth which falls from the work when 
grinding. Let the water pipe terminate in a cook 
or a valve, or let a nozzle be screwed to the valve, 
and the nozzle opening needn't be more than zin. 
or jin, in diameter. The water pipe should deliver 
its contents upon the side of the stone or upon the 
shaft within 8in. 0 “10in, of the stone itself. Water 
delivered in a stream upon the face of a stone 
always gives trouble. It seems to be all in one 
place, and flies off, spattering everything with dirt, 
while another part of the face of the stone will be 
quite dry and glazed. When the water is applied 
to the side of a grindstone centrifugal force causes 
the water to travel anaes toward the face of the 
stone, and if the stone be trued up the least 
particle conical—that is, one edge of the face be 
made zin. larger than the remaining edge, and the 
water received at the edge having the lesser 
diameter, the water will diffuse itself over the face 
of the stone by the same power which caused the 
water to travel from the shaft to the face of the 
stone. 

One of the very best arrangements for a grind- 
stone is to put one bearing close to the stone, and 
make this box of i bronze, or of some 
other oomposition which water will lubricate. 
Let the pipe nozzle deliver the water upon this 


theoretically—viz., 6'3 kilos of zinc and 24 kilos of 
The experiments on the two 


bearing at a point farthest from the stone, so the 
stream of water will travel the whole length of the 
bearing towards the grindstones. Build a loose 
cover over this bearing to keep the dirt from 
falling into it. When grinding, always use plenty 
of water. Ifthe stone begins to glaze, or to get 
muddy, there is a lack of water, and the stone is 
not working as fast as it might. When a man is 
seen trying to grind an axe or a machine knife 
with only half a pint of water, then you may be 
sure that man has not got all the “shop lore” in 
his head yet. When a job of hard, rough grinding. 
has to be done, a big, coarse stone is needed; but 
if this be not available, the job may be well done 
by sprinkling sharp, clean sand upon the stone 
while grinding. Emery works well too, and if 
anything, it is a little better than sand. Some- 
times, with heavy pressure upon the work, a stone 
will glaze a little, even when there seems to be 
plenty of water. In this case, it is well to have a 
piece of flat iron handy, and with it turn off the 
pert of the stone which is glazed. Doing this takes 
ut little time, and makes the stone cut very much 
faster. Sometimes a grindstone is so situated 
that “Tom, Dick, and Harry” have liberty to 
‘grind thereon. Such a case is the outcome of bad 
management, and different arrangements should be 
made at once. The writer recollects a case where 
a certain workman always used to play the mischief 
with a grindstone every time he ground thereon, . 
No matter how true the stone, this man would 
always gouge out the middle of the face, leaving 
the stone in such condition that it was use- 
less until it had been turned and faced up. 
The stone was stopped and allowed to dry a few 
minutes, then a little cold tallow was rubbed on 
the middle of the face of the stone, forming a 
greasy streak all around the stone. The next time 
the grinder attempted to dig out the face of the 
grindstone he got gloriously “left.” Should a 
stone be found to contain soft spots, which may be 
known by the face of the stone getting full of 
holes anid. low. places, a little tallow judiciously 
applied to the soft spots will prevent them from 
wearing away, and thus the stone will be kept 
smooth and true. 
Most grindstones are used too long before they 
are “trued up,” and consequently they get badly 
out of round. This matter may be attended to by 
more skill on the grinder's part, who will let up a 
little when the low place comes along, and it may 
also be prevented by the free use of a good truing 
device. It is the “proper caper” now to have a 
truing device permanently attached to each grind- 
stone, then, when a slight eccentricity shows itself, 
a turn of a hand-screw brings the device into use, 
and the eccentricity of the stone is at once 
corrected. Excepting a truing device, the best 
tool to use in truing up a grindstone is a piece of 
Jin. or gin. pipe. A piece of pipe never gets dull 
like a solid piece of iron. The section is always 
narrow, aud. iron cuts a stone much easier than 


| hard steel would do. By constantly rotating the 


pipe, a clean new surface is presented to the stone, 
which is cut away very fast. 


CARD-MOUNTED FLEXIBLE GLASS 
FILMS.“ 


O * a previous occasion I had the pleasure of 

drawing the attention of our members to my 
flexible glass films, and I then pointed out the 
importance which, from the earliest practice of 
the photographio art, had been placed on the 
medium carrying the negative, as affecting the 
results, 

A matter of not less importance in these days of 
haste and impatience is the production of a 
negative which will print quickly, and be equally 
suitable for the production of either paper or glass 
positives, or for enlargements; these conditions 
are more perfectly obtained on my flexible glass 
films than on any semi-transparent medium. 

The drawback to the use of these films has been 
that they were not quite ready for use, also that 
they were much more costly than glass. I now 
send them out quite ready for use, by attaching 
them to cards strong enough to hold the film in the 
camera flat and true. hen it is desired to 
develop the latent picture, the film is drawn from 
the card, and placed in the developing dish, and 
treated in all respects as if it were a plate. Recent 
improvements have made the supporting medium 
free from any tendency to curl or twist in the 
developing or fixing processes. = 

The only other point requiring attention in the 
working of these films is the method of drying, 
which has always been the weak point with films. 
The plan which I now give has been well proved, 
and is in all respects satisfactory, and produces a 
negative as flåt and true as a glass plate. It 
consists simply in pasting the negative upon 
a stiff cardboard to dry; the card allows the 
plate to dry from the back; the film itself 


* By A. PUMPHREY. A paper read before the Birming- 


By JAMES F. HOBART, in the Manufacturers’ Gazette, !-ham Photographic Society. 
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SCIENTIFIC NEWS.. 


— . — m 

1 International Congress of Astronomers 

which met recently in Paris to settle the 
details of a scheme for obtaining by co- opera- 
tion a photographic chart of the heavens ha ve 
agreed on all the main points, and the only 
question to be decided now is that of funds, 
which concerns the Governments respectively 
represented. It was decided that the chart 
should be constructed on a uniform system 
with telescopes of about 33 centimétres aper- 
ture (say 13in.), the scale being 60mm. to a 
degree, or 1mm, to each minute of arc. The 
principal chart is to depict all stars down to 
the 14th mag., but a supplementary one of 
short exposures is to be made, registering 
stars to the llth mag., the places of 
which would be indicated in a more 
precise and accurate manner by the sharper 
images, Admiral Mouchez announced that the 
French Government would enable the obser- 
vatories of Paris, Bordeaux, Toulouse, and 
Algiers to accept at once the conditions pro- 
posed by the Conference, and M. Cruls also 
accepted for the observatory of Rio de Janeiro, 
and M. Beuf for that of La Plata. There is no 
doubt that many other observatories will be 
added, but their representatives had no autho- 
rity to accept at once, without communicating 
with their respective Governments. The esti- 
mated cost for each observatory is about £4,000, 
and it is stated that France will erect one at 
Réunion if England will provide for one in 
New Zealand. A permanent committee has 
been appointed under the presidency of 
Admiral Mouchez to decide upon the final 
arrangements and the distribution and details 
of the work. 


The death is announced of Mr. Thomas 
Stevenson, of Edinburgh. Born in 1818, a son 
of the Robert Stevenson who built the Bell Rock 
Lighthouse, he became engineer to the Commis- 
sioners of Northern Lighthouses in 1855, and 
during his career he made many improvements 
in the illumination of lighthouses. He was the 
author of “The Design and Construction of 
Harbours” and “Lighthouse Illumination.” 
Both works are acknowledged textbooks on 
these subjects. A large number of papers on 
other scientific matters, especially relating to 
meteorology, proceeded from his pen. Mr. 
Stevenson was a president of the Royal Society 
of Edinburgh in 1885, and he was also connected 
with several other scientific societies. 


Herr George Sigl, the first to establish a 
steam-machine factory in Austria, and a famous 
builder of locomotives, died the other day in 
his 76th year. Unlike some of his Continental 
contemporaries, he did not attempt to force his 
productions by mere lowness of price, but 
endeavoured always to surpass, if possible, the 
high standard set by English makers. Herr 
Sig] was an engineer of the old school, and a 
man whose loss will be regretted by many of 
his poorer neighbours. 


At the meeting of the Royal Society of Edin- 
burgh last week Prof. J. B. Haycraft read a 
paper on “The Sense of Smell,” in which his 
remarks were based on the vibration hypothesis, 
as accepted in the senses of light and hearing. 
He pointed out there was indication that the 
members of a certain group of subjects behaved 
in the same way in the sensory organs of sight 
as to the organs of smell. He admitted at the 
same time that it was dangerous to proceed 
beyond the truth of the gen*ral fact that one 


being impervious to moisture, cannot be dried 
upon glass. The varnish is applied when the 
RE is dry, and before it is removed from the 
ear 


and Causes of Variation in Plants and Animals,” 


evolution is no longer denied, but its physio- 
logical factors have not yet been adequately 
analysed. Avoiding the mere postulation of 
andnherent progressive tendency, common to 
writers before and after Darwin, he holds that 
the definite solution of the problem starts with 
that conception of protoplasm which is the 
ultimate result of morphological and physio- 
logical analysis— namely, to interpret all 
phenomena of form and function, of cells, 
tissues, organs, and individuals alike, in terms 
of protoplasmic constructive and destructive 
changes. 

The Council of the London Mathematical 
Society have sanctioned the issue of a com- 
plete index of all the papers printed in the 
Proceedings of the society since its foundation. 
Seventeen volumes have been published. All 
persons who take an interest in mathematical 
researches, and who wish to know what has 
been done in their respective branches by the 
society, are invited to apply to the secretaries, 
22, Albemarle-street, W., for a copy of the 
index. 


At the meeting of the Royal Geographical 
Society on Monday last, Dr. Junker gave an 
account of his travels, prefacing his remarks 
with the announcement that on the 26th of 
October last “ all was well with Emin Pasha.” 
It would seem that he and Mr. Grenfell between 
them have left little doubt that the Wellé and 
the Mobangi are indentical, and represent 
different names for the great tributary of the 
Congo. Dr. Junker extended his journeys 
southward as far as the Nipoko, which is also 
probably identical with Stanley's Aruwimi. 


Mr. J. T. Last, in charge of the Expedition 
organised by the Royal Geographical Society 
in 1880 to explore the Rovuma and Lojenda 
rivers and the unexplored region to the south- 
east of Lake Nyassa and round Lake Shirws, 
has arrived at Zanzibar. He states that the 
expedition has been attended by successfal 
results. 


Letters have been received in Vienna from 
Dr. Emil Holub, dated from the Transvaal, 
The natives between that part and the Zambesi 
seem to have been hostile, as a rule, and the 
explorers consider themselves fortunate in 
escaping with their lives. 

Technical education in Yorkshire is pr 
gressing in the right way with the establish- 
| ment of technical schools for the teaching of 
the principles underlying the special industrie. 
At Dewsbury the Clothworkers’ Company have 
promised 10 per cent. on the total amount 
locally contributed up to £10,000, with an 
annual contribution of £50. To the B 
Techn 


Directions for Drying. — When the negative is 
washed it is placed face downwards, all moisture is 
removed from the back, and it is then placed on a 
5855 of thick cardboard which has been evenly 
dut not thickly brushed over with paste, and the 

negative is well rubbed down to exclude bubbles j 
this may be done either with the hand, or a piece 
of paper may be laid upon it and rubbed. It is 
then allowed to dry, which will take ten or twelve 
hours. The paste is made by mixing 10z. of flour 
with Goz. of cold water until perfectly smooth, 
then boil it, and use when cold. 

Varnishing.—This is an important point, and 
should not be omitted, as it prevents the film 
eurling by the gelatine surface absorbing moisture. 
When the surface of the film is quite dry, apply 
the special varnish (cold) with a soft brush; it will 
dry in two or three hours. The brush should be 
kept soft by being placed in spirits cf wine when 
not in use. 


ELECTROPLATING: FLOWERS AND 


INSECTS. 


A NEW process for electroplating delicate 

organic bodies, such as flowers or insects, 
which is carried out upona large scale by a French 
company, is described as follows:“ The process 
consists in the employment of an albuminous 
liquid, with which the different substances in ques- 
tion are treated to prepare them for metullisation. 
This liquid may be thus obtained : A quantity of 
snails or slugs are first washed in ordinary water to 
free them from all earthy or calcareous matter. 
They are then placed in a vessel containing dis- 
tilled water, and are left here sufficient time to 
give off slowly their albuminous matter. The 
albumen thus obtained is now filtered, and boiled 
for about an hour. After the boiling is added a 
quantity of distilled water sufficient to replace that 
lost by the boiling, and about 3 per cent. of nitrate 
of silver. This liquid is then placed in bottles 
hermetically closed, and kept in the dark. It will 
thus keep without any alteration. To use this 
liquid for the preparation of the objects, about 30 
panne of it is dissolved in about 100 grammes of 

istilled water. In this solution the objects are 
submerged for a few moments; they are then 
placed in a bath consisting of distilled water with 
about 20 per cent. of nitrate of silver in solution, 
and afterwards submitted to the action of sul- 
phuretted hydrogen gas, to reduce the nitrate of 
silver adhering to the albumen-covered surface of 
the object. Thus treated, all organic matter is 
rendered fit to receive a galvanic deposit; and 
the galvanic products obtained by this process 
are far superior in fineness and neatness to those 
obtained by any other known process. Even the 
finest and minute fibres and veins, the smallest un- 
evenness of surfaces, and hairs scarcely visible to 
the nuked eye are clearly discernible, and come out 
with striking neatness, the metallic deposit being 
of perfectly uniform thickness and adherence.” — 
Electrician. 


— Lt 


ical School the same company has pro 
mised £500 to help to extinguish a debt of 
£8,000. The new buildings of the Textile 
Industries and Dyeing Department of the 
Yorkshire College have been completed and 
equipped at a total cost of £30,000. The cost 
of maintenance will be £1,500 per annum. 


The Journal of the Quekett Microscopical 
Club for May contains, amongst other matters, 
a paper on the “Finer Structure of Certam 
Diatoms,” by E. M. Nelson and G. C. Karop, & 
continuation of the notes on the famous f 
marine diatomaceous deposit from Oamaru, by 
E. Grove and G. Sturt ; the list of members, the 
rules, and notices of the meetings. 


The Indian Government has arranged ê 
scheme for the complete and systematic 
botanical survey of India, The country 
be divided into four great districts, the fist 
under Mr. Duthie, superintendent of 
Government Botanical Gardens at Saharanptt; 
the second under Surgeon Major King, super 
intendent of the Royal Botanical Gardens st 
Calcutta ; and the third and fourth under thé 
Madras and Bombay Government Botanists” 
spectively. | 

M. Mercadier, in a memoir presented to the 
Paris Academy of Sciences by M. Cornu, oon 
tends that the transmission of articulate 
is chiefly, if not solely, the result of molecular 
motion in the plate of the telephone receiver. 
Vibrations of the plate as a whole are 
capable of yielding a single tone and its 5 
monics. This tone remains unaltered ioh 
the plate is supported at vi Points w 


Cotton Seed in Olive Oil.— The Drogisten 
Zeitung quotes a statement to the effect that olive 
_ oil is frequently adulterated with cotton seed oil, 
the refining of which has made such progress of 
late years that it is produced quite clear in colour, 
and thus there is no longer a reddish tint to indi- 
cate its presence, which can only be proved by 
chemical analysis. The extent of the admixture 
sometimes reaches and even exceeds 75 per cent. 
One mode of readily testing for this adulteration 
is with nitric protoxide ot mercury, the yellow 
simple basic salt of this chemical combination being 
employed (2Hg,0, NO,;H.O). About one-seventh 
to one-sixth of an ounce of this is dissolved in a 
cylindrical test glass in about one-sixth to one-fifth 
of an ounce of nitric acid. On this solution the oil 
to be tested is poured in such quantity that the | might establish far more close relationship 
test glass is about two-thirds full. The two fluids | between chemical proposition and the effects 
are then shaken together for five or six seconds, which allied chemical substances had on the 
and the change in colour is at once noticed. Cotton organs of sensation. Prof. Orum Brown made 
seed oil, when poe in this solution, becomes | > communication on “The Physics of Noise.” 
dark brown, or almost black; but, after a short He dealt only with vocal noises, which were 


time, the solution becomes colourless and clear. ° . 
Pure olive oil has a greenish or light yellow tinge, continuous and uniform, and most easy to 


while the solution under the layer of oil assumes a study and analyse. He explained that the 
dark red or brown colour. Olive oil mixed with | analysis of certain sounds of the vocal organs 
50 per cent. cotton seed oil assumes in this process | was difficult, as, in the main, very loud sounds 
a brick red to a brownish red tinge, A mixture of} were necessary; and he said that he hoped 
25 per cent. makes orange yellow to red yellow. to invent a machine to enable the necessary 
The solution of the mercurial preparations re-| analysis to be carried out. This machine would 
mains for the most part colourless with mixed | hiss with thousand-man power; he trusted it 
olive oils, as well as pure cotton seed oils, Pure would not be used for political Bur bose H 
olive oil should never assume a reddish tinge in aso described anoth P hi oe 88 : 
this test. The redder or browner it is the more | . deri . PFC 
eotton seed oil does it contain. Thus, a little 8 ering—its main construction being a hollow 
ractice allows of a colour scale being formed, wheel fitted with a series of tuned tongues, 
p which emitted sounds on the passage of air, 


y which the presence even of 5 per cent. of 
eotton oil may be discovered in a few seconds. At a recent meeting of the Linnean Society, 


Mr. P. Geddes read a paper “On the Nature | 
in which he remarked that the fact of organic 
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are nodal points for this particulan note, but 
under these circumstances the transmission of 
other tones is much enfeebled. Such an instru- 
ment M. Mercadier calls a mono-telephone. On 
the other hand, a diaphragm supported in such 
a manner as to be incapable of performing 
transversal vibration is still able to transmit 
speech with perfect clearness, although with 
considerable diminution of intensity. 


The new Orient liner, Ormuz, has lowered 
the record for the fastest passage between 
Adelaide and London, or rather Brindisi, where 
she delivered the mails, which occupied in tran- 
sit only 27 days 5 hours of actual time, in- 
cluding a delay of 12 hours at Suez. 


The Victoria is the name of a new electric 
launch which is to race the Volta across the 
Channel. She measures 90ft. by 111ft., and 
will be driven from accumulators charged by 
a dynamo carried on board. The new launch 
has the patent Elieson accumulators, made up 
of spirals of lead ribbon separated by asbestos. 
These plates can be “formed” and stored 
away for. use when required in secondary 
batteries. 


The Thirteenth and Fourteenth Annual 
Reports of the Geological and Natural History 
Survey of Minnesota have reached us together. 
The work accomplished by these state surveys, 
carried out at considerable expense, will bear a 
rich fruit in the future, 


According to a news item, fruit perfumes are 
the fashion in Paris just now, instead of floral 
scents, Handkerchief and glove sachets are 
scented with essence of pears, plum, or 
apricots. It would be interesting to learn how 
much “fruit” has to do with these perfumes. 


USEFUL AND SCIENTIFIC NOTES, 


— 


Saponification of Fixed Oils.—Concerning 
the saponification of fixed oils, Mr. A. H. Allen 
has collected, grouped, and tabulated analytical 
results obtained by various investigators in the 
examination of a large variety of fatty substances 
by Koettstorfer's saponification method. Oils con- 
sisting of olein mixed with comparatively small 
quantities of stearin or palmitin, whether of 
animal or vegetable origin, neutralise about the 
same quantity of potash—from 18:93 to 19°66 per 
cent. Oils from cruciferous plants require 17°02 
to 179 per cent. of potash to neutralise them. 
Vegetable drying oils require 18:7 to 19°G per 
cent, These numbers are not characteristic, but 
show that linoleic acid must have a higher atomic 
Weight than is generally supposed. ith marine 
animal oils, also, the numbers obtained are not 
characteristic, varying from 18°51 in cod-liver oil 
to 21°88 in porpoise oil, which contains much 
valeric acid; marine waxes, however, require only 
from 12°80 to 14°74, much less than the marine oils, 
The butter class contains—butter fat requiring 
22.15 to 28°24, cocoa-nut oil 24°62 to 26°84, palm-nut 
oil 22°00 to 24°76 per cent. of potash. The various 


mixtures of palmitin, stearin, and olein require 


from 19 to 20 per cent. of potash for their neutra- 
lisation. Beeswax requires 9°2 to 9°7, Chinese wax 
5 oil 17°6 to 18°15, Japan wax 21°01 to 


IN a lecture delivered recently at Liverpool, Mr. 
W. Sugg, after reminding his hearers that one- 
fourth of all the gas rent might be saved by using 
good burners, said that the small Aladdin burners, 
with a consumption of 2%ft. of Liverpool gas, 
Placed on a pedestal or chandelier, give down an 
effective light equal to that given by twenty-eight 
candles. As compared with this, the ordinary 
burner using 5 oubio feet per hour for sixteen 
candles was referred to. But a still greater im- 
. is said to have been made by the 

romartie burner, which gives fifty candles for 
4 cubic feet per hour. 


IN a general way, aluminium may be said, ac- 
cording to Mr. Edward D. Self, Stevens Institute 
of Technology, to improve the qualities of every 
metal to which it is added in small quantities, It 
increases the strength and lustre of the softer 
metals and renders others much leas liable to cor- 
Tosion. It alloys with nearly all the useful, as 
Well as precious, metals. When alloyed with iron, 
It cannot be entirely separated in a metallic form. 

n containing over 7 or 8 per cent. of aluminium 
becomes brittle and orystallises in long needles. 


HORTICULTURISTS have rediscovered an old- 
loned flower, a daffodil, which differs from all 
wn daffodils, Its blossoms are of a clear, 
bright chrome yellow, and it has been called Nar- 
us 5 on account of its reflexed 
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“TI would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, thatas to other things 
knows no more than what everybody does, and yet, to keep 
1 undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original.“ Montaigne: 


a clutter with this little pittance of his, wil 


Essays. 
— a 
NOVA ORIONIS (1885) THE STAR 
D. M. (+ 20°) 1,169. 


[27231.]—I Now forward the whole of the ob- 
servations I have been able to obtain of the Nova 
discovered by Mr. Gore in 1885, The first three 
have been already given in the B, M.“; but I 
include them here for the sake of completeness. 
The magnitudes have been found either. by com- 

arison with the seventh-magnitude star p. X 
Orionis D.M. (+- 20°) 1,169, or a star lying south 
of the Nova D.M. (+ 20°) 1,172, or by estimation. 


As to D. M. (+ 20°) 1,169, its D. M. mag. is 7:2; 


but it was found by Mr. Espin to be 7'0. On the 
29th of last November I found, in a sequence, its 
mag. to be 7:0, and at this mag. I have assumed it 
in reducing the observations of the Nova. D.M. 
(+ 20) 1,172 is 9'2 in the D.M. On Sept. 10, 
1886, I estimated it at 94, and on the 27th and 30th 
of the same month 9 magnitude. From these esti- 
mates it may be inferred that Argeland er's mag. is 


about right, 


1885, Dec. 25 63 or less. 
97 7 28 + 
„ „ 29 68 + very fine tawny red 
orange. 
1886, Feb. 24 94 
» Sept. 30 97 + 
„ Oct. 10 a + 
7 9 
„ n» 25 92 ee 
„ » 29 92 plainly red in comparison 
with D.M. (+20) 1,172. 
» Nov. 24 7} vivid orange-red. 
o ay 7˙1 deep orange 
„ Deo. 15 64 4 
1887, Jan. 17 7˙3 deep orange-red. 
» » 19 74 deep orange-red. 
» Feb. 5 78 deep orange. 
» „ 18 8} fine red. 
„ Mar. 16 86 ruby. Comes 10˙2. 


It will be noticed that these observations make 
the star pass from orange to ruby, in losing light 
this year. I should suppose this due to the small - 


ness of the aperture (34 in.); but have found, by 
comparison in other cases, that I can determine 
colour with my instrument, even in the case of 


stars as small, when the colour is deep. I would | 


like to know what has been the experience of others 
in regard to this star? 

In some respects this Nova must be pronounced 
one of the most interesting variable stars known. 
It is almost incredible that it should not have been 
discovered long since, if it had always been as 
bright at maximum as it is now. If so, then we 
are forced to conclude that either it is a variable 
star in which the light-producing processes have 
been much intensified by some sudden event, so 
that its variations now take place between ex- 
tremes very differently placed in the scale of 
magnitudes than they formerly were ; or else, that 
it is a variable star which has come into view by 
the removal of some obstruction which formerly 
hid it. An idea involving the latter view which 
has been put forward, and which is to the effect 
that it is a star which proper motion has brought 
into such a position that parallax alternately brings 
it into view and hides it behind an obscuring body, 
seems to me to err in this—that it surely assumes 
an exceedingly large parallax, and so far as I have 
noticed none such seems to have been found. Have 
any observations been made of its parallax? The 
other view to which I have referred seems to 
derive some confirmation from the difficulty 
which existed in classifying its spectrum, 
and in ascertaining whether or not it exhi- 
bited bright lines when it was first found. 
There is one matter connected with the 
phenomena of the star’s variation which has 
not been much noticed, I think, and yet 
deserves attention, in case it should turn out to 
involve an actual fact. I refer to the circumstance 
that its general variation seems to exhibit slight 
minor fluctuations. Of course, these may be due 
to errors of observation, yet they may also p oys to 
be actual, Tho ordinary method adopted in drawing 


the curve of variation would, of course, obscure suck 
slight changes as I refer to; for, of course, the curve 
is drawn so as to give the mean. There is always 
some danger attendant upon taking the mean, that 
we lose sight of slight, but actual, differences and 
variations of great consequence—a circumstance 
very generally overlooked. From what I have 
seen of the published observations of this star, I 
think itmight be advisable to bear this possibility in 
mind. As it is now an established member of the 
class of variable stars, it would be well if it had a 
name upon Argelander’s nomenclature, and as I 
have not noticed that it has one, I would suggest 
that as the letter U does not seem to be appro- 
riated in Orion, that it should be called U Orionis. 
ost of the other stars lettered U are very remark- 
able objects, such as U Geminorum and U Cygni. 
The star D. M. (+ 20°) 1169, has been, I And. 
recorded twice by me, using e. p. 45 on the 3}in., on 
Sept. 27 and Nov. 24, 1886, respectively, as “ pale 
orange.” S. Maitland Baird Gemmill. 
Glasgow, May 6. 


A BRIGHT STAR SEEN AT MID-DAY 
FROM THE BOTTOM OF A COAL PIT. 


(27232. ]—OBSERVING the differences of opinion 
amongst writers in the journal during the last few 
weeks respecting the seeing of bright stars at the 
bottom of wells or coal pits, I am induced to write 
to you on the subject giving confirmatory evidence 
that such have been seen. 

Formerly it was much more likely to observe 
bright stars from the bottom of coal pits than now, 
inasmuch as they were not so deep, much narrower, 
and nothing to obstruct the view out. my 
neighbourhood, for instance, the coal pits were 
only about 40 or 50 yards deep, very narrow, and 
the sides well blackened with smoke from the fire 
cage which was let down the shaft every day to 
cause ventilation—conditions, perhaps, the most 
favourable for observing anything in the heavens 
from the bottom of the shaft. There were no trap 
doors or landing stages over the pit mouth, as is 
now the case to prevent anyone from seeing straight 
out, and there were nearly constantly persons at 
the bottom of the pit who had brought coals from 
the several workings to be drawn up the shaft. 
When they had “hung on,” they would look up 
the shaft and call out, All rignt or “Go on.” 
Under such favourable circumstances a bright star 
in transit over the mouth of the pit would almost 
be certain to be seen by some one perhaps a little 
more observant than others; in fact, I am acquainted 
with a case in point. | 

I remember when I was an apprentice, between 
40 and 50 years ago, a collier or miner came to our 
surgery, and he had some time to stay. I had 
known the man from my earliest childhood, knew 
him to be a truthful, honest man. I entered into 
conversation with him about coal pits. He worked 
in one similar to what I have described above, and 
he told me, amongst other things, he had seen at 
mid-day or noon, when at the bottom of the shaft, 

a bright star right over the pit’s mouth shining down 
the shaft of the pit. I have not the slightest 
doubt about the man's veracity, for he had ngo 
object to gain by telling me a lie. Medicus. 


STARS FROM BOTTOM OF WELL. 


(27233, ]—ALLOW meto point out to F. R. A. S. 
that Sir J. Herschel does not make the statement 
on his own knowledge, but on very vague 
authority. 

IE F. R. A. S.“ would do as Mr. Swift and I have 
done — look upa chimney or from a well on a bright ` 
day, he would alter his opinion. Let him re- 
member King Charles II. and the fish. 

Dubitans. 


POSIDONIUS. 


[27234.]—I INCLOSE a rawing of Posidonius 
and Chacornac, which may possibly interest some 
of your readers during the commencement of the 
next lunation. Being a formation near the western 
edge of the first quadrant, it is well seen in the 
twilight of the spring months; therefore, may be 
more easily drawn than many others, The sharp, 
knife-edge ridges of the double walls in the 
southern portion of the floor were well seen on the 
28th with a very exquisite 8hin. With mirror. The 
definition was not at its best, by reason of a 
quivering air that I have generally noticed suo- 
ceeds a hot sunny day in the cold weather of spring, ; 
such as we are accustomed to in the North. Ihave 
tried often to speculate on the origin of these sin- — 
gular formations with the walls of large rin 
plains—such as Posidonius and Gassendi. ' Coul 
it be that these ring plains were formed by the 
accumulation of gas or vapour from some volcanic | 
exit beneath the surface, causing a swelling or 
mound, like those that are to be seen in the N. of 
Fracastorius? These were most accurately drawn 
by Mr. T. G. Eiger in the F. M.,“ Nov. 16, 1883, 
Vol. XXXVIII. No. 973. Lot us suppose that 
such swellings inorease until they become so thin 
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that they are like a gigantic bubble, which at last 
bursts, and leaves its débris precipitated upon the 
floor. The centre of 5 being beneath the 
vertex of the dome, and the greater thickness near 
the circumference, when the fall takes place, there 
is left a more or less tumbled mass of material in 
the centre and rugged walls as the parapet. The 
materials forced upwards in the dome-like expan- 
sion will have left the floor below the level of the 
exterior plain, and the pron will equalise and 
smooth its surface. he formation of very 
large ring-plains seems to have been accom- 
panied with considerable longitudinal shrink- 
age. This is specially remarkable in Coper- 
nicus, where the surface seems to have been 
squeezed from W. to E. and from Eto W. The 
eat tension placed upon the surrounding surface 
y the formation of the swelling would, after its 
subsidence, cause these wrinkles and furrows which 
are seen branching north and south from the ring 
plains. The density of the moon compared with 
the earth, and her lesser force of gravity, must con- 
siderably modify any idea, of the nature of the 
moon’s crust that we may have formed upon what 
we know of the crust of the earth, The density 
of the moon being 3°44 compared with water, we 
must see how honey, or treacle, or tar would be- 
have under a force of gravity diminished to th, if 
we would know what appearance the bursting of 
bubbles would leave upon the surface. 

The rills in the interior of Posidonius were not 
observed; but the fine rill E. of Bond was well 
seen in its northern extension. Neison says, on the 
authority of Schmidt, that this rill is 200 miles in 
length. I could see it well with 8} With mirror; 
but not in its extreme southern extension. After- 
wards I could detect it, though not plainly, with 
$}-refractor. This rill, and those of Chacornac and 
Le Monnier, would be interesting objects of inves- 
tigation at the next lunation for those of your 
readers who are interested in Selenography. It 
will be best seen on May 28th. I was able to catch 
a glimpse of the principal rill E. of Burg, but the 
moon was now low and the air still more unsteady. 
A look at all these objects will be interesting 
another time. John Bone. 

St. Thomas's Vicarage, Lancaster, April 80. 


“JOURNAL” OF THE ROYAL MICRO- 
SCOPICAL SOCIETY. 


[27285.]—As this subject will, I understand, be 
dealt with in the next number of the Journal, I 
will not trespass on your space further than to 

oint out that while F. R. A. S. thinks his word 
as been “impudently denied,” my doubts on the 
subject are exactly confirmed, as he now admits 
that his inquiry was not made of any authority of 
the R. M. S., both of whom were absent. The only 
difference between us is that whereas I (wishing 
to be polite) described the person whom he took 
for an authority of the R. M. S. as an irreverent 
wag,” F. R. A. S.“ says he was a person who 
emulated the clown in a pantomime. The dis- 
tinction is not worth quarrelling about. We both 
mean the same thing; but how was it that the 
chalk and paint, and even the broad grin, were not 
better recognised by F. R. A. S.? ö 
One Who Knows. 


[This ends this matter. Our space is too pre- 
cious to devote to the endless discussion of the 
merits or shortcomings of other publications, of no 
interest to one in a hundred of our readers.— Ep.] 
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AN OLD ESCAPEMENT. 


{27236.|—ABOUT three years’ since while on a sa 


visit to Lulworth, Dorsetshire, I found in the 
tower of the church there the remains of the 
movement of a turret clock still in position, the 
escapement being of the form represented in the 
sketch. 

I could obtain no information on the spot as to 
its age or how long it had been out of use. The 


pendulum had been removed ; but from the attach- 
ment still remaining on the verge, it was evident 
that its connection with the escapement had been 
by links. 


Not having been able to gain any informatjon as 


to the date to which this escapement belongs or by 
whom introduced, it occurs to me that some one 
among the many horological readers of the ENG- 
LISH MECHANIC may be able to clear up the 
matter. It will be seen that although the escape 
wheel is but a double-cut, old-fashioned “ crown,” 
the arrangement is not without its advantages. 
The pallets may be formed either to make the 
escapement “recoil” or “dead.” 
are both in the same direction and endwise on the 
pivot of the verge, which would doubtless be pro- 
vided with an end piece. 


The impulses 


The examination was made under difficulties, 
the clock-room floor being so rotten that it was 
unsafe to venture, and the room so dark that it 


was only by continually striking wax vestas that 


the imperfect view was gained. I am, therefore, 
unable to say whether the pallets were “dead” or 
otherwise. The movement 1 to be con- 
structed of brass or bronze, and in very green con- 
dition. The chief objection to this escapement 
would appear to be that the wheel is perhaps 
somewhat heavy in comparison with the ordinary 
“spur” on account of its necessarily broad rim and 
the plane of vibration of the pendulum being at 
right angles to the plane of the wheel, rendering 
it somewhat awkward when compared with the 
ordinary arrangement. 


May 2nd. A. Marson, 


THE SEXTANT AND ITS USES. 


[27287.]—IN reply to Mr. John Hampden (query 
27179, p. 200), I beg to say that it is because the 
distance from the earth to the sun ts so much greater 
than the diameter of the earth that we are able to 
measure “such infinitesimal angles” as would be 
necessary to fix the position of the ships referred 
to; for example, Let E be the earth, and S the 
sun, in the figure below (Fig. 1) and let a 5, re- 
present 4,000 miles on the earth, and let the dis- 
tance from H to S be 93,000,000 miles (approx). 
Now, since the position in latitude of the ships can 
be obtained from the meridional altitude of the 
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gun above the horizon of the place of the ship, it 
will be seen that the smaller the circumference of 
the globe representing the earth is, the more accu- 
rately can this angle be obtained, because a small 
distance on its surface will make a great difference 
in the angle measured. For instance, suppose E 
the earth, and S the sun (Fig. 2), and place an ob- 
server at 10, the meridian altitude of the sun at this 
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place will be the angle a, 10, 6. Then let him 
move 30 miles to the south at 20, and the angle 
„0, d, will represent the meridian eae wank; 
it will be seen, is much greater than a, 10, ö. No 

go through the same process again, only make the 
earth much smaller, and it will be seen at once that 
80 miles (not minutes of arc) will make a much 
greater change in the angle of altitude. So much 
for the first part of the question. With reference 
to what is said about the motion of the earth mits 
orbit, allowance is made for this by correcting the 
declination of the heavenly body; but if a star is 
used, the amount of correction is so small, owing 
to the immense distance, that it is hardly neces- 


The above also answers the second queation, for 
the difference of temperature between the Torrid 
and Frigid zone is caused by the great angle that 
3,000 miles makes with the sun on a globe of the 
size of the earth, thus causing a great difference in 
the angle of the rays falling on the earth's surface, 
and makirg the duration of sunlight so much 
longer in the Torrid tone than it is in the Frigid. 
Upon consideration, it will be seen that the sup- 
posed difficulties ure really the solution of the 
matter. Edward A. B. 


A WORKSHOP KNIFE. 


(27288.]—THE skinners of India always use a 
blade of the curve here illustrated, and I always 


carried a stock of these knives in all sizes for 
flaying wild beasts. In after years an engineer 
friend of mine undertook to remedy the defecta in 
a new sewing-machine, and broke a new table 
knife for me, of Harrison's best steel. I thanked 
him for the accident, and ground the blade intoa 
useful tool. I keep it with razor edge in a brass 
sheath on my work-table for cutting hide, paste- 
board, &o., for shaping cork—oiling the blade first; 
for dividing rubber—dipping the edge in water; 
reducing soft-wood patterns, and many other 
purposes. Eos. 


A ROOMY AND COMFORTABLE TENT 


(27289.]—I BEG to inclose drawings and desori 
tion of a tent I made and used in 1877, whi 
might interest some of your readers, being the 
result of many experiments and experiences. It 
was made for a walking expedition with three 
companions, and proved efficient in all weathers, 
the weight being probably one-half that of the 
tents usually obtainable. A note I made puts this 
at 161b. for tent and pegs. The whole is con- 
structed to make four equal portions when struck. 
Fig. 1 shows the tent with entrance open and 
ground sheets in place, It is divided across the 
middle and along the top ridge and ends, making 
four pieces, which for use are secured together by 
buttons and buttonholes. Fig. 2 shows the other 
end of the tent, in which cooking utensils are 
stowed. This end portion is made of fine holland, 
likewise the entrance pieces and the small wall at 
euch side; the rest is made of canvas. The venti- 
lation is a separate piece with a strip of whalebone 
sewn in at each end and secured in place, as shown, 
by buttons. This is an essential feature of the 
tent, The poles are made of four bamboos (the 
length of a walking-stick each), fitted at 
their ends with long brass ferrules or tu 
These ferrules again fit into two short lengths 
of brass tube, one of which is soldered on 
to the back of a flat lantern, the other having 
hooks soldered wpon it. For use, two stioks are 
united by being pushed into the lantern tube, the 
other two into the hook tube, thus forming two 
poles, Into the top of each pole fits a length of 
small brass pipe with collars attached, the one 
collar to prevent slipping in of the tube; the other 
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do support theridge and straining ropes of the tent. 
The small walls of the tent are supported by thin 
canes, small pegs, and lines. To give additional 
voom, the centre of each side of the tent was pulled 
out as shown in Fig. 1, tapes being sewn from the 
points to the centres of these sides to resist the 
strain, As ground sheets we used indiarubber 

ponchos,” being sheets 7ft. by 5ft., with a slit in 
the middle. These sheets were used doubled in 
ane weather, and in wet, one-half on the ground, 
the other half as covering to the body. They also 
served as waterproof cloaks in rainy weather. We 
each had a narrow fur rug and a woollen bag for 
che feet; and onr cooking utensils fitted into camp- 
kettles, which again slipped into canvas haver- 
sacks for carriage. These camp-kettles served 
as stools, This tent was used from the 
middle of April till end of August, though 
I must confess we did little walking with it. How- 
ever, we were able to carry all our things on our 
backs, quite independent of other help, and in these 
days of cycles such a tent would be even more port- 
able. The parts invented were, the adoption of 
holland for parts having no strain, the addition of 
a “kitchen” at one end, the increase in roominess 
by raising the tent on walls, the adoption of 
bamboos for poles, and method of obtaining the 
height with only two walking-sticks, the method of 
supporting the walls, the ventilator, the lamp and 
hook arrangement, the ponchos and the bags. 
Figs. 1. 2, 3, 4, 5 show these features, I may say 
the bamboo walking-sticks were amply strong in 
all weathers, being sometimes found bent like a 
bow after a rainy night, through carelessness in 
slacking ropes. The height, length, and breadth of 
the square portion were each 7ft. 


Silke. 


CONTINUOUS BRAKES. 


[27240.]—I AM quite at a loss to know what use- 
fal object Mr. Kiernan (p. 224, 27221) can hope to 
attain by the publication of statements which are 
not in accordance with the facts. He states, p. 224, 
that an important feature in the vacuum brake is 
its van valves, and that “they were no part of the 
Sanders apparatus.” 

. I beg to refer your readers to the patent of Mr. 
B. D. Sanders dated 12th March, 1879, No. 980, in 
which he fully describes and illustrates an auto- 
matic valve to be placed in the brake van for 
admitting air to the train pipe to obtain rapidity 
of action. 

. I accepted an invitation (January, 1881) from 

r. Sanders to inspect his brake as fitted to a 
Midland train working between Bristol and Bir- 
mingham. I rode part of the way in the van and 
watohed the working of those valves, In face of 
such facts as these, how can Mr, Kiernan expeot 
your readers to believe that valves were no part of 
the Sanders apparatus? 

As I said in a former letter, Mr. Kiernan is 
making a great point about the name of the auto- 
matic vacuum brake. I am perfectly well aware 
that the automatic vacuum at Guisburn was 
known as the Sanders, as I was present at the 
trials by invitation of the railway company. 

Mr. Sanders, assisted, I believe, by Bolitho, in- 
troduced the automatic vacuum brake upon the 
Great Western and Midland lines, Those com- 
panies then purchased the right to make the 
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apparatus for themselves. Mr. Dean, of the Great 
Western, and Mr. Clayton, of the Midland, made 
some alterations, and Mr. Clayton’s alterations 
have since become the property of the Vacuum 
Brake Company. Your readers will thus see that 
the changes are in name; and, as a matter of fact, 
I may say that the Vacuum Company to-day cannot 
obtain better results than those obtained by Messrs. 
Sanders and Bolitho in 1880, 1881. 

Mr. Kiernan occupies a considerable space with 
extracts from my various speeches before meetings 
of the Amalgamated Society, from my letters, and 
from “Safe Railway Working.” I do not know 
the object of his giving those quotations ; but they 
distinctly prove that my views in 1880, 1884, and 
1887 are exactly the same, and the readers of the 
6 H. M.” know well that since I formed my opinion 
upon the brake question in 1875, I have had no 
necessity to change, as it still proves to be the 
correct opinion: 

It is perfectly useless for advocates of vacuum 
brakes to constantly say “ what their brake can do.” 
Why do they not have an official trial and prove it ? 
Let a committee be formed of independent experts 
and practical enginemen, and, as the Engineer of 
last week remarks, “some valuable and interesting 
information would be the result.” If Mr. Kiernan 
and the Vacuum ee ae believe that their brake 
is the best, they should do all in their power to 

ush forward such a practical trial; if not, Mr. 
Kiernan 2 letter oannot alter the facts. 
Clement E. Stretton, O. E., 
Consulting Engineer Amalgamated Society of 
Railway Servants. 
306, City-road, London, E. C., May 2. 


N. E. R. EXPRESS. 


[(27241.]—I VENTURE to send the accompanying 
sketch of the new N.E.R. express locomotive, de- 
signed by Mr. Worsdell, and which, I believe, has 
not been illustrated in your columns. The driving 
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A REMARKABLE RAILWAY 
COLLISION. 


[27242.]—I SHALL hope to see an explanation 
from those who so zealeusly.defend all the actions 
of railway servants, especially when amalgamated, 
of the remarkable accident which occurred at 
Harringay Park station on the Tottenham and 
Hampstead Junction Railway in the early morn- 
ing of March 19. Briefly, the accident ocourred 
because an engine and van were allowed to run 
“down” on the “up” line until they went full 

elt into a passenger train proceeding up to Lon- 

on, According to the Board of Trade Inspector, 
the collision was due to the starting of the G.E. 
engine against the disc signal at danger, and to the 
unaccountable omission of the G.E. driver, fire- 
man, and guard (!!!) to perceive—first, that the 
engine had not gone through the cross-over road, 
and secondly that it was running upon the wrong 
road for nearly two miles through stations and 
under bridges. The inspector does not attribute 
any blame to the signalmen at Upper Holloway 
or Crouch Hill for failing to see that the engine 
was on the wrong line. As he says, that was the 
last thing they could have suspected, and the morn- 
ing was dark. Let me give these details. The 
engine ran past four platforms and two inter- 
mediate signal-boxes, under, I think, no fewer 
than ten bridges, and then crashed into a passenger 
train leaving Harringay station. If anyone 
been killed, would that have been an accident, or 
would anyone have been found guilty of man- 
slaughter? ‘There may be some explanation ; but 
if se, one would like to know what it is, for if ever 
there was a case of (what might have been 
criminal) carelessness, this Harringay Park acci- 
dent is that, The beautiful blunder at King’s 
Cross, when two trains were permitted to attempt 
to run into the station at once on the same metals 
has never been explained in these pages; and I 
suppose the above accident will not. I have seen 
only a newspaper report. Probably some of your 
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wheels are 6ft, 8in. diam., cylinders 18in. by 24in. 
by 26in., and working pressure 17ölb. 

The engine has been working the Scotch traffic, 
and is reported to have drawn heavy trains up the 
Grant's House incline beyond Berwick without the 
usual bank-engine, F. S. Bowles. 


readers have the full text, and can therefrom 
preach a little sermon as a warning, which may 
serve as the fly in the pot of ointment—the grit in 
the unctuous matter which is so persistently rubbed . 


in, 
It is charitable to suppose that those in charge 


ween ww - 


long hoars. I so, the fact shold be known. 
Nun. Dor. 


SOME EXPRESS RUNS.—IV. 


[27243,]—RETURNING from Scotland last year 
with the 10.15 a.m. mg ee the highest speed 
W. to Carlisle was 67 

miles an hour, and on the Midland afterwards 73} 


attained on the G. and 
miles, The load was 17 coaches. 


The following run by the “ Flying Scotsman,” 
I made in October, 1886, Sft.“ single,” No. 666, and 


10 coaches :— 


h. m. 8. Speed. 
King’s Cross 
mile post 10 1 10H — 
13* j 10 22 62 — 
17 8 10 27 18 541- 
20 5 10 30 10 628 
26 4 10 37 0| 526 
32 3 10 42 51] 615 
87 i 10 47 10| 695 
48 $5 10 57 40| 628 
53 “3 11 8 10 545 
57 0 11 7 10 600 
65 75 11 16 40 505 
71 és 11 22 13] 648 
7643] Peterborough 11 28 27 504 
78 mile post 11 32 6 — 
100 a 12 0 58| 457 
1054 Grantham 12 7 56] 45°0§ 


REMA RKS.—“ Foggy till post 13. f Due 10.0. 
t Usual slack, 10 m. p. h. § Due 12.9. 


Has any reader of the “ E. M.“ travelled by the 
9.12 a.m. Peterborough (Mondays only), booked to 
arrive at Finsbury Park, 73} miles, in 80 minutes 
—over 55 miles an hour? This is at present the 
fastest timing in the country. Kappa. 


RAILWAY SPEEDS. 


[27244.]—I AM gratified to find—from communi- 
cations addressed to me privately, as well as from 
letters in these columns—that my remarks on rail- 
way speeds and timing of trains have been read 
with interest. I was quite prepared to have my 
conclusions as to possibilities and probabilities of 
maximum speeds challenged, so I am not at all 
surprised to have instances of 77 and 78 miles an 
hour hurled in my teeth. I do not intend to argue 
the point further on the general „ I have 
said my say (pp. 893 and 411, Vol. XLIV.), and 
need add nothing. But with regard to the specific 
case Offered by Sir Owen Scourfield (Vol. XLIV. 
p. 479) of a Midland engine (1562 olass) averaging 
77 miles an hour over an undulating road, I can 
only say that when engines of that class, and those 
of the 1327 and 1667 classes, were specially tried 
over that same length, they failed to accomplish 
anything like such a speed. Instead of doing the. 
103 miles from passing Luton to passing St. Albans 
in “8min.,” they very rarely, even on the fast 
Leeds expresses, could manage it in 10min., and only 
on one or two occasions succeeded in doing it in a 
few seconds under 10min. My experience in some 
dozens of trips was that the speed usually ranged 
between 50 and 65 miles an hour from Luton to 
about the 23rd mile-post where the five-mile de- 
scent of 1 in 176 begins, The speed then rose 
PaT 70 or more near St. Albans, to fall again 
ascending past Redhill round Elstree summit; so 
as the engines could not do the alleged work when 
specially tried, it is unlikely they would achieve 
the feat in ordinary practice, and I fear your 
correspondent has inadvertently read off “8min.” 
instead of “10,” or else that his watch must have 
stopped, and gone on again, as they sometimes have 
an aggravating way of doing. I should add to my 
former hints this—that it is always safer to carry 
two watches—or a watch and a chronograph— 
when any special timing is to be done, be the second 
timekeeper ever so cheap. I invariably adopted 
this course. 

I may remind other correspondents that I did 
not name “75 miles an hour” as the absolute 
maximum possibile, but that rate, “ or a trifle over,” 
which latter I have in a few rare cases recorded. 
Perhaps I should have said “about 76”; but 
anything over 75, with ordinary trains, is most 
exceptional, and even that is not frequently, 
attained., 

Respecting my runs with old “single” engines 
Sir Owen Scourfield says I am probably unaware 
that they “have been quite recently rebuilt,” and 
are “to all intents and purposes new engines.” He 
Is wrong: I am well acquainted with the history 
of all those engines, and I know that they never 
had new boilers; but, if they were “as good as 
new, it is strange that nearly all the engines I 
mentioned have since been either broken up or 
placed in the “ condemned ” list. 

The distance stated by the same correspondent 
to have been run by “Prometheus” in 87min; is 
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of the G.E. engine were sleepy, from the effects of 


‘ness perhaps), a half-way hole to be made by the 
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not 35 miles but 34}, and I have known the same 
engine do it with a similar load in 34m. 50s. 
That, however, proves nothing, for the road is 
nearly dead level, and there is even aslight descent 
between Twyford and Reading. 

“French Loco.” (page 452) is quite wrong in his 
dimensions of No. 2009 (G.W.R.), which has not 
“ 8ft.” wheels but 7ft. 6in., and has not “ 1,952ft.” 
of h.s. but only about 1,600ft. I observe that his 
“best” and “worst” runs between London and 
Swindon are identical in time. Did he only make 
one each way ? 

With regard to the coal lists, of which several 
have been published as showing the fuel-consump- 
tion of Mr, Webb's compounds compared with 
other classes, I should like to point out that mere 
coal consumption per se goes for nothing; an engine 
which did no work at all, but only stood in steam, 
would consume far less than one which worked, 
but it would assuredly be less profitable. The 
whole question turns on the consumption of fuel in 
proportion to work done, and to test this fairly every 
source of resistance must be taken into account— 
weight of train, speed, gradients, curves, condition 
of road, state of weather, else the comparison is 
unfair and untrustworthy, Hitherto no reliable have some comment, I will be very brief, and 
data on these heads have been authoritatively | without the least pretence to alter any view of 
published; therefore my judgment on the com- such persons as him or F. R. A. S., who must 
pounds is still suspended, but as Mr. Webb and | blunder on to the last, but to open as many other 
his directors are satisfied, I really do not see why eyes as I may to their ways. It is just as vain to 
other people need distress themselves on the sub- refer me to Manetho or Sayoe as to quote for 
ect. “ Memnon ” the Bible or Ussher, because I regard 

Wellington, N.Z. Oharles Rous-Marten. the whole of Egyptian so-called “history” in 
Manetho or on the monuments as fabulous rubbish. 
Probably all the dynasties and names are those of 
real rulers, but many of whom were simultaneous 
over different provinces; as in the scheme of 
Wathen, who fitted them all into 30 centuries quite 
as well as Bunsen in 55 or Sayce into 70. All the 
monuments date themselves (if we believe them) 
in some half-dozen reigns alone, separated by long, 
traceless intervals of many centuries each! What 
would be said of English history, or rather of some 
reign-list like Whitaker's Almanack, if that alone 
were extant, and all vestiges of buildings dated 
themselves from the four Williams and_ three 
Richards, but not a stone from any other reign ? 

The Babylonian “records” are in nearly the 
same plight, but with the difference that the Flood 
is not ignored (for in Classio times the Egyptian 
was the sole priesthood to deny it), and in the early 
periods years are often put for days, and sari of 
3,600 for the natural saros of 18 years 10 days, the 
name of this lunar period having become also an 
arithmetical term for 60 sixties. ae 

In short, I deny there is a shadow of artificial 
“records, pictorial or in writing,” reaching back to 
within 10 centuries of the time whereof we are 
speaking. The sole evidence thereabout is geolo- 
gical, in rocks, gravel, or alluvium; so that when 
asked, „Why I say 5,000 - years ago?” the sole 
answer is, “ Because the gravel and alluvium testi 
to such catastrophe about that time ago,” wi 
no pretence to define to a century, but certainly 
‘between 45 and 55. 

There are two independent questions that 
“ Memnon ” is constantly on ETS physical 
one of whether there was a general Flood, and the 
literary one of whether its date and relios agree 
with the account in Genesis. He urges that one 
50 centuries ago disagrees with “the regular 
Bible,” which he says is Ussher's, and would have 
scraps on the burning coke, till the metal showed | it but “4,236 years ago.” But I utterly refuse to 
blood-red up to midway or more of the long shanks, | call what is well known to have its 20 chief dates 
dipping endways in rather warm saline bath. II corrupted “ the regular Bible, This would be as 
removed and dried each bit; then laid half the į bad as Ananias, calling a thing true that we know 
shank across dull red coke, watching the colours | to be false. There has been, providentially, for 
rise. At the proper tint I lifted the tool, and| many centuries, every evidence possible that the 
quenched the cutting end with a slow, stirring | numbers were once as in the Septuagint, and were 
motion till it reached the bottom in the same jar purposely altered therefrom, and when and why. 
of warm saline solution as before, The point drill | On the other hand, our current Septuagint, by an 
and finishing D-bit have done their work well, obvious mistake, made one generation into two. 
without œ scratch, on the rather hard cast-iron | Its Cainan and Salah were not father and Son, but 
chuck; the intermediate has depressed corners, | one man (called in the other copies simply Salah); 
and will have to be rehardened. I noticed that | and where we find its MSS. with three readin 
the metal had been overheated by the smith when | namely, Nahor living before Terah either 29 years, 
I was turning it. I must keep it for brass boring | or 79, or 179, by taking the longest (also the most 
if I cannot cure the temper. I have just turned | consistent with contexts), we get for the Flood 


coat of clay. I get a good burning heat out of the 
furnacé used for warming my house; and the 
washhouse boiler-place is nearly as good ; the cast- 
iron has melted out in a patch from side of kettle 
and big pot at second burning; but I hope, with 
good precautions, to get a third one out of them 
before consigning them ‘to their old place. When 
I draw my pots I quench the pieces of work at red 
heat in warm water, acidulated with sulphuric acid, 
for all works to be polished; in urine, for all such 
as are to remain mottled. 
With all my patience in experiments, I have 
hitherto failed in getting the iridescent colours 
and maculated surface (mackerel colour) of the 
high-class gun-makers. Those inimitable lock 
plates they do not manufacture, but obtain from 
the experts, and stamp with their own names. 
This, and much more, I learnt when amateuring in 
a very respectable gun-maker's workshop. * 
= os. 


THE CATASTROPHE OF 50 CENTURIES 
AGO. 


[27246.]—As “Memnon’s” last (p. 197) is to 


WORKSHOP SORAPS—GOOD METAL. 


[27245.]—-T wo or three years ago, being in want 
of reliable centre punches, I obtained some of the 
best American octagon steel rods, gin. and jin.; 
after annealing two Gin. pieces and bringing the 
points to 60 degrees taper in the lathe, and a trifle 
at the blunt ends, leaving the octagon entire about 
one-third of the metal, I carefully brought them 
to red heat in a dull coke fire. I then hardened 
them throughout, dipping endways in rather warm 
water. I removed and dried them while the 
wrought-iron pot of molten lead was preparing; 
when this was ready I plunged the blunt end first, 
cautiously watching the colours. As the brown 
tint rose towards the point, I grasped each one with 
hot pincers; and as the colour rose to pale yellow 
near the point, I lifted and quenched, point down, 
in the same warm water, leaving the punches to 
cool therein. Though submitted to many hard 
blows, they are as good as ever; the smaller one 
has once had its point rubbed on a stone. The 
heads are slightly enlarged by hammer blows. 

Some time afterwards I made a set of boring 
bits to do the lin. holes for mandrel screw in 
chucks, I got some picked octagon steel, used for 
making quarry bars. From a wooden model 
I got the quarrymen’s blacksmith to forge 
the metal into shape for the lathe, at least 
the D-bits, for the greater part of the work 
on the pointed bit, with cross edges and 
hardwood ocylinder-guide, was done by the 
file. These three ‘bits I constructed of very 
slight variation in diameter (tissue paper thick- 


pointed, and followed up by the D’s. Having 
gauged my three tools and finished them, I gave 
each separately a heat in a slow fire of leather 


out a tiny D-bit, in., its edges as hard as a file, | the identical year (3102 B.C.) that two perfeotly 
for boring solid ferrules I require as steam jets, | independent traditions, (for aught we know in- 


dependent too of each other) have preserved— 
the Hindoo, and that of Abulhassan Kuschiar. 
Herschel’s “Outlines of Astronomy,” art. 926. 
This is a very evidential coincidence, not to be lost 
or neglected. The odds against its happening 
fortuitously were fully 3,000 x 8,000, = 9 millions 
to 1. 

When “Memnon” asks why I regard “sons of 
Elohim,” in Gen vi., as descendants of the Man of 
Eden, 1 reply that this is the only named in- 
dividual, besides Christ, anywhere once called a 
“son of God.” He is oalled so in the New 
Teatament, at the end of Luke iii, On the other 
hand, the most natural meaning to put on 
t daughters of men is the descendants of the men 
first mentioned—the Adam (without article) or 
Mankind of Chap.i. “Male and female created 
He them.“ After this, in Chap. ii., we read of a 


done in a tin tube muffle full of horn shavings, 
and quenched in the tallow pot. This is from zin. 
Sheffield square stuff. 
Case-Hardening.— The better the iron, the better 
the quality after the operation; hence I make 
everything of the pure, ductile Cumberland iron 
so malleable that the hammer will flatten a cold 
bit without making cracks. I can actually scrape 
it with a knife-blade after forging and filing. 
Never throw away the old cast-iron pots and 
kettles; I have done some good things in such 
vessels I got from a rubbish-heap, using plenty of 
clay with a piece of old sheet metal behind it for 
stopping any cracks or holes in the pots. Pack 
your pieces, without touching, in broken bones, as 
tightly as possible ; a plate of sheet metal fastened 
with stout iron wire, clayed over is better than 
any other cover; lastly, rub all over with a good 


246 


Za SS 


== 2 
A — 
50 ft 


= 
7 
g 


would give the tool speed at 20 to the inch, One 
three-quarters this size would give a thread of 15 
to the inch, and so on. The tool would lie on the 
rest, and the bent tool-holder would allow for 
inside and outside tools. 

a, worm on mandrel; ö, worm-wheel ; c, peg or 
other contrivance on the wooden rod for tightening 
cord; d, tool-holder; e, tool, either screw-tool to 
matoh reel or single point only; f wooden rod 
(mahogany); g, reel. 

Fig. 1, elevation of whole concern. Fig. 2, front 
elevation of spindle carrying worm-wheel ö; reel 
9, section of rod f. Worm-wheel might be fastened 
on spindle by a pin or a set-screw, to allow of re- 
moval of spindle; K is a wedge passing through 
slot in spindle, and held by set-screw. Fig. 3, plan 
of tool-holder d. Fig. 4, another means of fastening 
cord quickly. Fig. 5, perspective of the eae 

Ə 


SOREW-CUTTING. 


(27253.]—WeE have recently had several exoel- 
lent sorew-cutting appliances described, and as 
there are doubtless many others equally good in 
use, I hope the possessors may be induced to pub- 
ish them, My own arrangement works very satis- 
factorily, and may be useful to anyone having a 
slide-rest, as it can be readily fitted up by anyone. 
By it a spiral can be accurately cut in wrought 
iron of the size of thread of a }in. screw, of from 
4 to 32 threads to the inch, after which the hand- 
chaser should be used. For wood, cutters driven 
by the overhead answer the best, the lathe being 


turned by hand. A bar of wood jin. by 2in. is 
firmly supported above the centre of the lathe- 
bed Gy own is attached above and in front of the 
revolving shaft of the overhead), on each side of 
which a couple of side-pulleys are attached by 
window-sash screws above the nose of the mandrel, 
and a second couple above the handle of the slide- 
rest. A grooved wooden pulley is placed on the 
lathe-nose, and a seoond in place of the handle of 
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the slide-rest, A pulley is screwed into the top of 
a short stick, to the bottom of which a 141b. weight 
is tied, which hangs within a few inches of the 
floor at the back of the lathe. The inclosed dia- 
gram will show the araneon 

The grooves in the pulleys require to be of the 
shape shown, and are all made alike by a tool 
formed of the end of a small file ground to the 
reami section. The cord should be inelastic 
and well stretched. My own is of cotton of three 
strands, each being composed of 24 threads. It 


should be spliced, half the threads being removed 


for the whole length of the splice, and afterwards 
sewn. Crossing the cord gives right or left-handed 
threads. The lathe is run at a slow speed, and 
when the tool is at the end of the cut it is with- 
drawn, and the lathe run backwards until it isa 
little beyond the commencement of the cut, in 
order that when reversed any slackness of the 
slide-rest screw may be taken up; the tool is then 
placed into out, and falls exactly into the first 
groove, 

There is nothing new in the use of the sorew of 
the slide-rest as a leading screw; but by the uso 
of the heavy weight there is no chance of the cord 
slipping, and no lost motion. 

The pulleys used as above and fixed at the proper 
angle over the driving-wheel, with a light weight, 
form a very efficient overhead for ordinary work: 

Opifex. 


VERTIOAL CUTTING AND DRILLING 
FRAME COMBINED. 


_ [27254.J—HAVING been interested in readin 
the various attachments for lathe use in “B. M., 
I send the above sketch, thinking it may interest 
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other amateurs like myself, who may be able to 
make one similar for themselves. 

The sketch, which is quarter size, will, I think, 
nearly explain itself. The frame A is attached by 
two screw bolts working in radial slots, and ona 
centre pin for graduating on flange plate B, which 
has a sliding groove for raising to any height with 
the screw-handle working through C, into shank D, 
sliding in groove at B. The shank D is for fixing 
in slide rest. 

The spindle is made of steel; its top end isa 


ho 
H i 


af 
"Hn 


cone shape, working through the top arm of A, 
with a screw on its outer end for receiving the 
various chucks as required for a drilling spindle, 
worked with grooved pulleys in its various 
positions, as shown. | 

Its lower end has circular outter fixed with 
screw nut, and conical end working in set sorew 
through the bottom arm. ` 

The whole frame may be had in malleable cast- 
iron, and any amateur desirous of making one for 
himself, as desoribed above, may have their cast- 
ings from my patterns (which are suitable for any 
lathe from 4in. to Gin. coentre), by advertising in the 
usual column. J. C. T. 


THE EDMUNDS LATHE MANDREL. 


[27255.]—IN No. 1151 there is a letter from 
Mr. Newall proposing a cone fitting as an efficient 
substitute for the cylinder-base and broad face of 
Dr. Edmunds’s mandrel, and as one which is easier 
for the amateur to make, 

Theoretically the cone fitting is perfect, and 
under certain conditions it is so in practice. Those 
conditions are—1, that the conical surfaces shall 
bear equally all over, or at any rate at each end of, 


. diference in the oylinder-base of the Edmunds 


proposed of combinin 
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the cone; 2, that the length of the cone shall be 
sufficient to insure the chuck taking up an axial 


position when screwed home, and retaining it under 


the stresses to which the chuck is subjected. The 
first condition is a question of workmanship, and 
speaking for myself as an amateur who haa tried 
to make conical fittings, I confess to finding it 
much more diffioult to make a perfect cone fitting 
without grinding the surfaces together than to 
make a good cylindrical fit. Of course fer chuck 
fitting, grinding the surfaces together is out of the 
question, When I wish to make a cone fitting, I 
always take care so to arrange matters that both 
the internal and external cones are made at one 


setting of the slide-rest, and, if possible, avoid | 


moving the saddle on the bed of the lathe. This 
plan is obviously inadmissible for genera] chuck- 
making. Of course it may be said that there is 
justas much difficulty in setting the top slide of 
the slide-rest parallel with the lathe bed as to any 
particular angle with it; but even if the top slide 
is not quite parallel, it only makes an unimportant 


mandrel, whereas in the cone fitting the slightest 
difference will allow of angular variation. A slight 
want of parallelism in the cylinder-base only makes 
a difference in diameter at either end, and this so 
small, owing to the shortness of the base, that it 
would practically not be of any consequence. In 
the case of small chucks fitted to the inside of the 
mandrel, the first condition is complied with if the 
workmanship is up to the mark, and the second 
condition by the great length of cone admissible ; 
but in the case of large chucks fitted on to the 
mandrel-nose, the cone cannot be more than 0‘din. 
long without making the chucks project unduly. 
With such a length of cone there would be more 
than a “ suspicion of a wobble,” as “Silke” says. A 
cone in combination with a cylinder as in the 


Balion lathe would no doubt answer; but I see no + 
advantage over the Hdmunds plan, and there is Y 


the objection that the oylinder is more exposed to 
injury owing to its position. 
In Mr. Newall's plan, the screw-nose would 


‘necessarily be depended on in some measure to 


insure alignment of the chuck and mandrel-axes 


and consequently any wear of the screw-threa 


would impair the alignment, whereas in the plan I 
r the “Edmunds” fitting 
with the buttress thread, wear of the screw-thread, 
or 1 its deformation, does not affect the align- 
men 

The plan of cone and face fitting mentioned by 


Soo ELA. 
» Ee, H TES RAEN] 


CV ARE SIMILAR 


ot 

“Silke” in No. 1153 would, I fear, be extremely Bur F Witt wey 
difficult to carry out in practice. Cones, cylinders, S £ E 3 5 SE 
and flat surfaces can all be more or less easily m — \ 

fitted by careful turning; but combinations of Ny- 


cones and flat surfaces only by grinding, or by ex- 
tremely slow turning with repeated trials. The 
s, too, are not quite satisfactory, as though 


„ 


there may be no shake perceptible to the touch, 


yet there may be when in work. : 
Mr. Shakespear suggests the idea of a standard 
mandrel for each size of lathe. 


ŝin. centre might have a nose of the size I gave, 
and the same size would serve for light lathes up 
to 8in. From 2‘din. to 4in., a screw-nose lin. 
diameter, 075 in. long, and 1°5in. at the shoulder 
with a cylinder base 1°125in. in diameter, woul 

probably answer well. For larger lathes it would 

e easy to calculate the dimensions required, if the 
necessary data are provided. 

I quite agree with Mr. Shakespear that the size 
of nose I gave is “unnecessarily large.” For 
strength, it need not be larger at the bottom of the 
thread than the diameter of the mandrel at the 
bearing; but for the reasons given in No. 1161, I 

the size given advantageous, and do not see 
wa at ba to a nose of such dimensions, 

o. 1154, J. K, P.” says he is completely 
Opposed to the cylindrical fitting on mechanical 
grounds only.” 1 should be greatly interested by 
any elucidation of this point with which he may 

vour us. He also thinks the cost of the 
cylindrical fitting will be prohibitive. This 
cylindrical fitting is the only addition of the 

dmunds plan to the fitting in ordinary use; as 
regards cost, I doubt if it will add 15s. to the cost 
ìn any case. Mr. Newall can enlighten us on this 
point. It appears to me that it is far easier to 
make a good cylinder than an egually good screw- 
ining, and far less expensive. If we have a good 
cylinder-fitting, the accuracy of the screw will be 
ot comparatively no moment. Then, again, the 
sorew-fitting is subjected to considerable wear, the 
cylindrical to very little, so that even if we have 
an acourate screw to begin with, it will deteriorate 
much faster than the oylinder-base. 

A. Gray. 


VARYING MITRES. 
127256.]—IN No. 1151 of the “E.M.” was an 


; I do not think 
this would be necessary, All lathes from 4in. to 


Fig. 1 is a diagram of an opening for a panel in 
a partition or door, &c., showing two methods of 
ornamenting the angles. The cross sections of the 
mouldings X! are similar, but the shape of the 
opening would vary according to the aro used, 
whether internal or external. The circular mould- 
ings B B O are similar, and are of the same section 
as the straight portions, but A is expanded to con- 
form to the conditions iaid down in the plan—i.e,, 
that all the intersections shall be at a true mitre 
(45°), BB joins the straight parts with a butt 
joint, C is the same section, and would intersect in 
the same manner as B if it were in that position; 
but following the plan it will be seen that it inter- 
sects not a true mitre. But the joint is not a right 
line, and it is impossible to make the joint in the 
ordinary manner—i.e., with the saw and plane (for 
wood work). This joint is sometimes called a 
“hunting mitre,” and it must be carved to its 
true shape. It will be noticed that it is formed of 
a pair of ourves. This will perhaps be clearer from 
an inspeotion of Fig. 2, and to those interested in 
the subject (and it is a practical one) if they 
construct a model from that plan a curious result 
will be seen. | i 

X, X’ are straight lengths of mouldings (any 
section—in this case semicircular for simplicity) ; 
but the . can be seen better if a good 
bolection moulding be selected. 

D is a quadrant of a circle, section as X, X’, 
joined so that the marginal lines intersect. The 
form of the curved joint aa is found by a series 
of straight and curved auxiliary planes parallel to 
the axes of D and X. 

F is an aro similar to D internally which inter- 
sects X at bb at an angle of 45°. The result is that 
the point where the angular line cuts the hori- 
zontal line is the position where the arc must join 
the straight line, therefore F is expanded; its true 
section is shown at E'. 

This explains why many workers cannot get a 
turned moulding and a straight one to intersect at 


a true mitre, when both are similar in cross section. 


When the model is made, alternate the positions of 


thing which would no doubt be very interesting 
and highly instructive; but it must be borne in 
mind that the professionals are prohibited the use 
of other than hand work, and that they are re- 
stricted by some (apparently) rather contradictory 
conditions, while the amateurs are allowed carte 
blanche ; therefore any comparison would hardly 
hold good. 

The last subsection seems to me incomplete, and 
suggests a query—viz., Who does not “ appreciate 
the efforts of the Turners’ Company,” and what is 
the cause of the dissatisfaction? Perhaps the 
compiler of the paragraph (or someone else) would 
oblige with an answer. It is an important sub- 
ject, concerning (as I believe) the well-being of am 
interesting and important, though small, craft. 

92, Cleveland-street, W. W. G. Barber. 


ON PRIMARY BATTERIES AND ON 
CHARGING AOCOUMULATORS FROM 
THEM. 

[27257.]—LET me record my thanks to M. S.” 

and A. N.” for drawing my attention to a very 
serious mistake in my letter of last week. This 
mistake ocourred in copying from the rough copy, 
and was owing to my having to do it in a hurry, 
whereby I skipped some words which were inter- 
polated, but became blotted ; at the time of copying 
my mind was running on other business, so I did it 
mechanically. 

The sentence alluded to should run as follows: 
“If we have a battery running one lamp well, and 
switch on another lamp, we halve the external re- 
sistance, and ought (by above law) tonearly double 
the current; but we don't, because, as more current 
is passing through the cell, the internal resistance 
rises, and the greater portion, &o.” 

Ohm’s law has enough to answer for without 
being saddled with this extra burthen ; but I only 
wish I knew some law to account for it. As a 
matter of fact, it varies with every cell. A. N.“ 
has, from his letter, evidently noticed this. 

The causes are partly thermal (i. e., heat generated 


D and F with X and X. 

In the last par of Scientific News, “H. M.” 
1153, re the Turners’ Company's Competition, I 
think it quite possible, and very probable, that 
amateur turners could show professionals some- 


extract from an American paper upon the subject 
r ing mitres, Would you allow me to carry 

subject a step further? This portion relates 
the intersection of curved and straight mould- 
ing at varying angles, 


by increased courrent and increased chemical action), | 
and partly, I fancy, owing to a more Tapia enera- 
tion of hydrogen, and consequent back H. M. F. I 
doubt if they are purely chemical, unless varying 
density of the liquids has anything to do with it. 
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Will“ M. S.“ let me know what he would like to 
learn about the battery I have said so little” of? 
I regret I cannot give the composition of the de- 
polariser, as it would interfere with foreign patents 
being obtained were I to publish them. Nun. 
Dor.” asks for this, and also for the zinc solution 
and the negative element, These I had already 
given. i 

Imay mention these letters are written to supply 
amateurs with full particulars as to the construc- 
tion and management of different cells, as I am 
constantly being asked questions of this nature, 
which shows there is a want of something of the 


d. 

Having touched upon the chemical side of the 

uestion, we are in a better position to consider 
the economical side, and to do this I propose first 
to ico on the different sources of waste in the 
cell. 

First, Internal Resistance is an inevitable source 
of waste by reducing the E. M. F.; I have already 
said that this resistance varies with the ourrent ; 
in primary batteries it increases as the current, and 
so they are not self-regulating. Although we can- 
not avoid internal resistance, we can do many 
things to diminish it. Large surface of plates, 
high conductivity of solutions and of electrodes, 
and proximity of these electrodes, all tend to 
diminish this. In most cells it is also necessary to 
use porous cells, which offer very great resistance 
to the passage of the ourrent. These should be of 
as large a surface as possible, and, within certain 
limits, as porous as possible. Unfortunately, if we 
make them very porous we offer facilities to the 
different fluids to mix, which we wish to avoid, and 
so the right density of porous pots can only be 
ascertained by experience. We can, it is true, toa 
certain extent check this mixing of the solutions 
by taking care that the two solutions are nearly of 
the same specific gravity ; but even then other com- 
plications occur which limit the possibilities in 
this direction. 

Local Action—This needs some explanation, as, 
theoretically, such solutions as dilute sulphuric 
acid do not attack zinc. This, however, is only 
true of chemically pure zinc, and commercial zinc 
is far from this, For instance, it contains, inter 
alia, iron and arsenic. Now these metals are both 
negative to zinc, and consequently, as they are in 
electrical contact with it, and, if on the surface of 
the zino, also in contact with the dilute acid, a small 
circuit is formed, and the zino, being positive, is 
eaten away. 

To avoid this, the zino is amalgamated—i.e., 
covered with a film of mercury. This mercury 
combines with zinc, but not with iron, and forms 
with it' an alloy’ or, as alchemists first called it, an 
amalgam (an intermarriage), The zinc of this 
amalgam is floated out to the surface of the mer- 
cury quite pure, and so a film of pure zinc.is ex- 
posed to the acid, which will not attack it unless 
the circuit is completed. 

_ Waste of Oxidant. — As the oxidant or depolarisin 
quid becomes used up it loses its activity an 
becomes more sluggish in its action, as it is so 
largely mixed or diluted with the lower salts it 
forms after being deprived of its spare oxygen. It 
cannot then take up the hydrogen as fast as before, 
and so partial polarisation sets in. The only 
remedy for this is to add more cells, and then 
So ma sets a limit to the number it is wise to 
add. The loss of depolariser averages 10 per cent. 
in the better forms of cells. 

Increase { Resistance.—This is due to the fact 
that as a rule acids are better conductors than their 
salts. For instance, sulphuric acid is a far better 
conductor than zino sulphate, besides being more 
active, 

The only remedy is to use those solutions whose 
- resistances change least. Eleotrician. 


HARDENING 5 TEMPERING 


[27258.|—-WITHOUT knowing how the temper 
(mentioned by Hobbin Mill”) is accurately fixed, 
I should say it is between that of a saw and an 
ordinary chisel for wood, or between brown and 
dark straw, or that of the hardest possible spring. 
An ordinary chisel will just take this burr, whic 
is by no means a “wire edge.” A paring-chisel 
will make a wire edge on a hone; but will not take 
a burr. A wood-scraper is burred up as described, 
but is too soft a temper for Hobbin Mill’s” knife. 
I find in general the “feel” on a hone in setting 

is a good indication of the temper of a tool. There 
is much confusion about tempering, which many 
amateurs are unable to clear up through not under- 
standing the principles, terms, &o. To begin with, 
there are two meanings to “temper.” The com- 
mercial “temper” refers to the percentage of 
oarbon in a steel. Thus, a high temper means a 
large proportion of carbon in the steel, quite dis- 
tinct from the high temper produced in the pro- 
cess of tempering. Then there are two processes 
of tempering—one in which the steel is hardened 
and tempered in one act; the other in which the 
steel is first brought to its greatest hardness, and 


then “let down” to the temper wanted. Then, 
again, there are two methods of effecting the first. 
The steel may be heated toa high temperature, 
and plunged into a substance with a certain melt- 
ing or boiling point, or the steel may be brought 
to a certain temperature by immersion in molten 
lead and dropped into cold water, the lead being 
not merely molten, but brought to the highest 
temperature it will take. 

In the other process, which is in most common 
use, the steel is heated to red, plunged into water, 
and again heated to a certain temperature for 
tempering ; the addition of salts, dung, &c., to the 
water being merely to produce quick contact of 
steel and cold water. So, given. a piece of steel, 
the following are the practical ways in which it 
may be tempered (the steel, if for a cutting tool, 


must be cast, or so-called “tool-steel,” as mild 


eteel’’ and “spring steel” are of too low a temper, 


commercially speaking). 


1. Heat the steel to bright red, and plunge into 


a tin of grease. This gives a hard temper, the red, 
as pointed out before, is really red in the dark, and 
looks more like yellow in the fire. This heat must 
never be exceeded either in working or tempering ; 
but it must be fully reached for hardening and 
somewhat exceeded for welding, for the grease, 
soap, sealing-wax, solder, or other alloy have been 
recommended in these columns as substitutes, 
Grease is, however, safe to stick to. 


2. Put a ladle on a good fire and melt some 


lead in it. When the lead has reached a red heat 


(which can only be seen properly by holding the 


ladle in a dark corner) place steel in the molten 
lead and leave till it has acquired the same heat as 
the lead, then quickly plunge into cold water. In 
this case the steel should be bright all over before 
immersion, as black places sometimes cause twists 
and cracks by unequal expansion on reaching the 
water, being really bad heat conductors, as com- 
pared with the surrounding bright parts. The 
water used should by no means have been used for 
washing purposes, as any greasy substance prevents 
contact of steel and water. Cow-dung, I believe, 
is good, acting somewhat like ox-gall does on 
paper in water-colour painting; but rain-water ìs | gr 
quite sufficient to insure success. 3. Heat the 
steel to a bright red and plunge into clean water. 
Then smear some grease on the steel and again 
heat in a clear fire, moving it continually and 
watching the grease. As soon as the grease flares 
off, plunge the steel into water; or the steel may be 
smoked after hardening and again put in the fire. 
As soon as the soot burns off the steel, it should be 
plunged into water. This gives a rather low 
temper, and is employed on mild steel for giving a 
spring temper. 
been carefully shaped, the steel should not come 
in contact with the fire, as the surface would scale 
off. It must be inserted in a tube placed across the 
fire, and brought to the right heat in the tube. The 
heat required for hardening is such as can hardly 
be got in an ordinary fireplace, and I have nodoubt 
many have been disappointed at not getting steel 
to harden, using the fireplace as the source of heat. 
4. Heat the steel to bright red and plunge into 
water (this is the hardening), then grind steel on a 
dry grindstone and again heat, watching the colours 
gradually appearing on the 

temper is lowered. If a very 


In the case of a tonl which has 


round parts as the 
ard tool is wanted 
quench the steel as soon as the part to be used is of 
a yellow colour. For ordinary purposes, such as 


drills, taps, wood chisels, allow the colour to reach 


a brownish yellow, for chipping chisels a dark 
brown, for saws purple, for springs purple to blue. 
Large tools are commonly heated to bright red, a 
small portion is quenched and quickly rubbed on a 
bit of grindstone and watched whilst the heat re- 
maining in the tool reheats the rubbed part. As soon 
as the cutting edge turns the right colour, the whole 
tool is quenched. In quenching such a tool for the 
hardening, it should not be held still in one place, 
but moved up and down in the water to avoida 
marked boundary between hot and cold ; otherwise 
the steel may snap at the junction as soon as it is 
put to use after tempering. Silke. 


THEORY OF PERIODICO INUNDATIONS. 


(27259.]—THE science of geology shows that at 
certain periods of the earth’s history the northern 
hemisphere has been submerged, not once or twice, 
but many times, and for long periods. Whether 
these submergences are entirely attributable to 
local disturbances, or whether we may not take a 
much broader view, and assume that by a wise 
provision of the “ Greator” all the low lands in 
each hemisphere may not have been completely 
submerged alternately ever since the earth 
possessed an ocean, is, I think, a subject worthy of 
the consideration of any student of nature. 

ven in this, “our day,” every care is necessary 
in cultivation to keep the lands fertile and prevent 
exhaustion; otherwise in course of time the soil 
would become too weak and poor to support life, 
We can, therefore, easily imagine that the “ All 
Wise” would make this provision in order to re- 
model and refertilise the lands whose capabilities 


for sustaining His creatures have become exhausted, 
Thus so far from an inundation being considered 
as a “fearful punishment,” it seems a necessary 
and effective means of keeping the earth fit for the 
habitation of those who shall succeed us in ages to 
come as we have those who lived in ages past 
though possibly so far in the future that our races 
and countries may be long forgotten and lie buried 
deep beneath the sea. : 

I suggest that the increased motion of the earth 
at her perihelion passage, together with the “solar 
action,” must necessarily increase and accumulate 
the waters of the ocean in that hemisphere where 
this force has its chief action—that is, where the 
perihelion lies. i _ 

When the perihelion is in a “southern sign, the 
southern hemisphere, “as now, would be mb- 
merged, and vice-versd. The approach to, passage 
over, and departure from the Equator being the 
period of disturbance, accompanied, doubtless, by 
a fearful catastrophe at the climax when the 
perihelion followed by an overwhelming ocean 
crossed the Hquator. 

We are well assured by the astronomer that the 
apsides, and, consequently, the perihelion point, 
have a motion through all the signs of the Keliptis, 
and completes the revolution in a known period. 
The geologist assures us equally well that the 
various strata and formations of the earth's surfac 
are the result (except in local instances) of the 
depcsits of ages of submergence under the ocean, 
and combined they furnish us with dates, causes, 
and effects. 

The last perihelion passage was on 2nd January, 
and if from this date we can fall baok 12,895 years, 
we shall find the perihelion as far advanced in 
“ Cancer” as it now is in “Capricorn”; in high 
north declination, when all the low lands in the 
northern hemisphere would be submerged, 
to the southern hemisphere at this time, though st 
that period dry. From “ Cancer,” the erihelion 
would pass on to the first degree of Virgo m 
11° 45’ of middle north deolination in 3,525 eam, 
when the ocean would begin to descend and cross 
the Equator southwarda—at first slowly, but 
adually increasing in force as the perih 
approached the Equator, and reaching its climax as 


the perihelion entered “ Libra,” when the ocean 


would acquire overwhelming force, and overflow 
all the low lands of the southern hemisphere. 
From the first degree of Libra to the first degree 
of “Scorpio,” when the perihelion would have 
arrived at a middle south deolination of 11° 45, the 
ocean would continue to flow southwards, tho 
with a less, and continually decreasing, force; We 
whole period of disturbance would be while the 
perihelion passed through two signs in 4,300, year 
‘As the commotion of the waters subsided, the 
Autediluvians would pass from the southern to the 
northern hemisphere, where the lands wem 
becoming dry. This migration would take place 
6,078 years ago, which, though not agreeing with 
our historical record by 837 years, yet may be taken 
to be a coincidence, since we do not know whether 
that record is of the actual end of the catastrophe 
that had occurred or not. The next time the - 
perihelion and ocean will cross the Equator towards 
the northern hemisphere will be 5,678 years heno, 
though the ocean would begin to encroach on the 
northern lands 2,150 years earlier. If we 
bring our minds to admit the earth's existence 0 
far back as 488,000 years, we could imagine het 
then in an igneous fusious state, her axis | 
to the Eoliptio, and the minor axis of her orbi 
much shorter than now. Starting from the p 
of the Primary, or Plutonic formation, when the 
earth began to cool, we can count thirteen distind 
submersions of the northern aero) saa $ 
extending over long periods, carrying us tar ugh 
all the formations of the Metamorphic, Tram ite 
Secondary, and Tertiary periods to the earliest 
our historical records. The olose correspondent 
in the date of the one recorded inundation wI 
the caloulated date of that ocourrence, should have 
some weight in the assumption that such a 
strophes have ocourred to alternate hemispheres at 
fixed intervals throughout F the remote ages a 
th's existence since the ocean was 
onan R. T. Metoalfe. 


SCIENCE AND THE SUPERNATURAL 


[27260.] Mn. J. HATOCK (27190, p. 202), says 
he should like to “see what Sigma or some 0 a 
of our critical contributors have to say about tlie 
possibility or impossibility of the above repo 
ocourrence.” The occurrence is the “supernat 
darkness of the first Good Friday.” ; 

Now, as I know no more about the subject ear 
any ordinary reader of the New Testament, I am 
have said nothing of the subject but for meme 
appeal to myself to deal with it, I presume, 8 
the scientific point of view; and I only propose 
do so now because it serves the purpose of N 
some general principles of more moment-thsa 
special subject. a 

P First, then, the word “ supernatural would pe 
the subject out of the province of science altogether, 
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l 
ı because science is nothing but the study of the 
- facts of nature, of the sequence of the facts, and 
. the endeavour to trace out the relations of cause 
1 and effect among those facts; or, in other words, 
t to discover, to some extent, the laws of nature. 
: And here let me point out that this very phrase 
“the laws of nature, is not only erroneous and 
» misleading, but that while it is constantly used as 
ı negativing the possibility of any supernatural event 
u or agent, because this would be opposed to these 
r absolute laws, it none the less, if it has any mean- 
u ing at all, implies an agent outside nature imposing 
the laws. As a matter of fact, too often forgotten, 
the phrase, “law of nature,” means nothing more 
u than an observed usual sequence of facts, or some 
. theoretical explanation devised to account for those 


ts. 
n But, assuming that an event has occurred, or can 
1 ooour, which is contradictory to the generally re- 
cognised laws or ordinary sequence of events, 
science can deal with it only by the inquiry as to the 
. evidence of the actual occurrence, and then whether 
some other law or sequence has interposed in the 
1 more usual course. As a rule, science is wholly 
x unable to deal with such asserted facts, which are 
: therefore called miraculous or supernatural. Now, 
;, these two words, generally treated as synonymous, 
x involve two distinot principles. Miraculous 
„ means merely something wonderful or very un- 
z usual; it merely expresses the fact: it is only a 
modern addition to make it imply anything as to 
„œ the cause; but supernatural implies the operation 
„u Of a cause beyond nature. 
u If science, then, is to deal with such a fact, it 
' 0an do 80 only by asserting that it may be 
i miraculous, but cannot be supernatural, I think 
7, Science is in its rights if it absolutely denies the 
vy superna It would say: The thing has occurred ; 
„ it must have a cause. An effect produced by a 
‘cause, even though the cause be unknown is 
y natural, even if exceptional. 
„ Now, what do we mean by natural“? Two great 
~ and distinct ideas are involved. One idea—I sup- 
ose we must call it the orthodox—personifies 
lature, and treats it as an entity. One can only 
11 Picture this conception as that of a machine, com- 
1 A yet moving only in a fixed, definite order. 
K he materialist says the machine is self-existent; 
is the united complex whole is the sum-total effect of 
. the constituent parts. The infinite variety of 
1. Springs and wheels came together, and united by 
j the affinity of their several parts—the fortuitous 
y ONCOULSE of atoms of the Lucretian philosophy. 
7 The teleologist says it was made and put together 
0 by an external agent which he calls God, who by 
5 His pure will ordained the working of the machine. 
„ The supernatural is the temporary interference 
~ with the working, and producing a separate result 
f of this external will. This is the usual orthodox 
doctrine of the day, and is the outcome of the 
A Ears of St. Augustine and the teaching of 


gt 
$ 
g 


Tue other conception treats Nature, not as a 
5 machine, but as a living existence, actively con- 
. trolled by a will, not external, but within it. 
s” This is the conception described by Pope as a 
j whole, of which Nature the body is, and God the 
a soul.” It is that which St. Paul embodied when 
he said that in Him we live and move and have 
6 our being”; and while it is the theology of St. 
4 Chrysostom and many of the earlier teachers, as it 
gl isthe root of what is called the New Theology, 
“ which is gradually getting hold upon popular 
> ling it is also accordant with the scientific 
; ideas of evolution—of creation as a continuous pro- 
„ cees, Instead of a spasmodic one. On this concep- 
b tion the events of nature are the manifestation of 
i the Divine life; the laws of nature are simply the 
< Processes by which the Divine will guides and 
„ controls all things. On this conception the super- 
natural disappears, the miraculous remains, 


: For it is a mistaken idea of science when it is 
é taken to overrule the possibility of a change in the 
y order of events which we call natural; though it 
Paste truly overrule the idea of a capricious change, 
4 5 interference without adequate object. All 
‘ hat &clence, properly understood, can do in such 

matters, ig to treat them, not as involving prin- 
ciples, but as requiring evidence ; and this leaves 
‘ vill very much to faith. The evidence which 
a satisfy one mind will not suffice to another 
: Of different habits of thought. As to the parti- 


v cular subject, the evidence is two-fold. We have, 


; Ort, in order to dismiss it, the statements which 
ave been quoted, and which raised the subject; 
these are obviously absurd, and the clear product 
t miscalled “ pious ” fraudulent energy, freely 
* and easily exercised by the early monks. Secondly, 


me accounts given in the Gospels. These cover 
being more than a local darkness, such as might 


de produced by many ordinary causes, but certainl 
not by an eclipse, The discrepancies in the Several 
j Tanta which have been pointed out, while they 
; Gsprove the absolute exactness of the statements, 
8 iy such as to discredit them; the difference 
j bed e times given by John might not imprôbably 
de dus to a clerical error. There is a much more 


serious difference in the account of the behaviour 
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that the dispersive power be represented with 
considerable accuracy, We now come to the three 
columns under the head of Partial Dispersion.” 
It will be seen that two horizontal lines of figures 
are given for each kind of glass. The first of these 
contains the numerical difference of the refractive © 
indices for the lines A’ D, D F, and F G, and shows 
how the whole spectrum is divided. But, obviously, 
in this form the numbers are of little service, 
because the division of one spectrum of a certain 
length cannot be compared with the division of 
another of a different length. The second line of 
numbers supplies the want : they are ratios showing 
the proportion each partial space bears to the whole 
mean. dispersion C F. They are obtained by 
dividing ‘each difference by the corresponding 
mean dispersion; and if we suppose CF to be 
divided into 1,000 parts, then A’ D will cover 658 
of those parts; D F, 698; and F G', 552, in the case 
of glass No. 1, and similarly with all the glasses 
throughout the list. Hence by this process we 
reduce all the media to one standard, and can 
thus compare the effect of any two or more glasses. 
The distance between the C and F lines is con- 
sidered alike in all cases; but the whole spectrum 
taken into account is evidently nearly double the 
distance CF. It varies slightly, as the following 
will show. Taking C F 1,000, and adding 
together the three numbers in the second line of 
each, we find— . 


of the two thieves; but, as it is just such a differ- 
ence as may be looked for in the accounts given by 
different people of the same event, it does not 
throw doubt on the general acouracy of the evidence, 
or on the actual occurrence of the darkness, and 
possibly of an earthquake. 

Whether these were supernatural is an entirely 
distinct question: there are plenty of instances 
on record boda a physical universe has appeared 


to be disturbed\jn sympathy with human events— 
as the tremendots storm at the death of Cromwell, 
happening, too, on the day which had often been 
the date of his successes. But those who, looking 
beyond the single facts, see in the whole series of 
events a great drama running through all human 
history, and in the Crucifixion discover the central 
point of human history, would have no difficulty 
in adopting the evident meaning of the Gospels, 
that the natural phenomena were due toa dis- 
turbance of the usual order of events in sympathy 
with the accompanying moral events. 

All that I have to say, in answer to the question, 
is that science has no means of deciding whether 
such supernatural events: ever occurred or can 
occur: it has no right to affirm, because it has no 
evidence ; it has no right to deny, because it is not 
omniscient, and has no knowledge of the operative 
causes which underlie the apparent facts of nature. 
The limits of the realm of science are the known: 
the instant we pass that limit we enter on the 


region of philosophy, in which faith is a guide as For No. 1 A’G’ = 1,908 
potent and as safe, in judging the evidence of things „ 10 A’G’ = 1,922 
unseen, as reason is in judging those which are „ 28 A’ G = 1,918 
visible. Sigma. „ 40 A. G = 1,934 
„ 44 ATG = 1,959 

SOHOTT AND 00’s NEW The variation is evidently most marked in the more 


dispersive flint glasses. 

e are now in a position to compare the effects 
of the combination of two or more glasses. If the 
tabular numbers agree, it shows that the spectra 
are similar, no matter what may be the actual 
dispersive power; and we may reasonably infer 
that such a combination would be achromatic, 
because the glasses similarly disperse the light in 
opposite directions. But two glasses so combined 
must have considerably different dispersive powers, 
so that their combination for achromatism shall 
leave a useful excess of refraction in favour of one 
of them. We must, therefore, seek to combine one 
glass with another which is much lower in the list 
or one with a low dispersive power must be matched 
with another of comparatively high dispersive 


MESSRS. 
| OPTICAL GLASS. 


[27261.]—I HAVE been unable for some months 
to resume my remarks on the new optical glass of 
Messrs. Schott and Co., of Jena. Dr. Royston- 
Pigott speaks very favourably of it in his in- 
teresting papers on “ Microscopical Advances ”’ ; 
and I was very glad to see the letter (26878 
of M. Victor Nielsen, informing us that sever 
double o.g.'s have been constructed with it by 
Reinfelder and Hertel, of Munich. I hope that 
M. Nielsen will tell us what are the inner and 
outer focus appearances (or the “ring system”) 
shown by the new o.g. s with a high-power eye- 
piece. Lhave an idea that the chromatio correction 
will be peculiarly constituted in some cases, for a 


reason which I shall mention subsequently. In| power, O. V. 
some combinations, if we may judge from theory, (To be continued.) 
very nearly perfect achromatism seems attainable. 

And here, in passing, I would also notice the SOLDERING. 


very interesting papers on photographic lenses by 
Mr. Tràill Taylor. In perusing them, many would, 
I am sure, wish that a little more definite data had. 
been given as to the curves and kinds of glass 
found most suitable. In the absence of this, one 
cannot say what properties are most essential ; but 
judging from the table of partial dispersions of the 
new glass, it would seem that Nos. 1, 2, and 10 will 
be found useful in wide-angle photo. lenses. With 
them I should expect to find very little scattered 
colour, and very little difference of chemical and 
visual foci; but it is not safe to rely too much on 
theory in such matters. 

I will now proceed with my remarks on the table 
of ae data to be found on pp. 523 and 563 of 
the last volume of this journal, In it, a somewhat 
different arrangement of tabulation is followed, 
which may not be altogether understood without 
some explanation. It will be observed that the 
refractive index for the D line only is given; but 
this is quite sufficient, as those of the other lines 
oan, if necessary, be found from this and the partial 
differences. Thus for No. 1, if the index of the 
A‘ line is wanted, we must subtract 0°00485 from 
15159; or for F add 0:00515 to 1°5159; and then 
the index of the F line must be used in a similar 
way to obtain C and G'. But it is not likely that 
this process will be found necessary, as the partial 
‘differences supply the data for chromatic calcula- 
tions. The fifth column is headed “Mean Dis- 

ersion C and F —that is, the numbers are the 
differenoes of the indices for the C and F lines. 
They constitute a measure of the mean dispersion 
of the different glasses, as the chief luminous rays 
lie between these two extremes, and the numbers 
may be considered to represent the magnitude of 
ae chief part of the spectrum of eaoh of the 

asses. 
j The sixth column contains the reciprocals of the 
dispersive power. Each number is obtained by 
dividing the decimal part of the index for the D 
ray by the corresponding decimal part of the mean 
dispersion. This is contrary to the usual practice, 
and has no particular advantage over it that I can 
see. The glass with the highest tabular number 
has the least dispersive power, whereas it would 
seem natural to associate a high number with a 
highly dispersive glass. There is, perhaps, some 
gain in respect to the brevity of the numerical ex- 
pressions, and this, of course, is an advantage in a 
table of data; but whether this method or the 
‘more common one be used, it is highly essential 


` [27262.]—As there is continually new interest in 
the matter of soldering, a few remarks on the same 
may be of use to new readers. Soldering depends 
on the property alloys or solders possess of 
melting at a comparatively low temperature, and 
of uniting in the molten state with the surfaces of 
metals in the solid state, this union only taking 
place when pure metal at the temperature of 
melting solder touches the latter. To keep a pure 
metallic surface at this heat it is covered with a 
so-called flux, which, owing to its affinity for 
oxygen, prevents oxidation for sufficient time to 
allow solder and metal to unite. 

In cases where the soldering iron is not sufficient. 
to heat one of two pieces to be joined, it (the piece) 
should be heated separately and tinned, after which 
a sound joint can be made with the sol dering-iron. 

To tin wrought and cast-iron, file and scrape the 
surface to be tinned until there is no speck of dirt 
left, then brush over with flux, and dip in molten 
solder or tin; or cover the iron with flux, heat it, 
and with a stick of solder dipped in flux rub over 
the surface until tinned. Should iron in this case 
not tin readily, take a piece of sal-ammoniao, and 
whilst hot rub the surface till all is tinned. Spirit 
of salts applied with a brush will also have the 
same effect. To tin copper and brass, clean with 
sand-paper ; paint on flux; heat, and apply stick of 
solder dipped in flux, when the surface should tin 
readily, Or dip the copper or brass in spirits of 
salts, wash off the chloride formed, cover with flux, 
heat, and apply flux and solder. 

Lead and zinc hardly ever want tinning. The 
‘former should be rasped and scraped perfectly 
clean, covered with flux, heated carefully (to 
avoid melting), and solder applied with flux. 
The zinc would be tinned by applying spirits of 
salts, heating, and tinning with solder dipped in 
the acid. 

To tin the soldering-iron, when hot, file the end, 
and' rub in a hollow formed in a piece of sal- 
ammoniao, touching with a stick of solder at the 
same time. i 

The best flux to use in all cases is chloride of 
zino, made by dissolving bits of zino in spirits of 
salts until the acid will take up no more. 

For zine, the flux is chloride of zinc, but is not 
directly applied in practice, The spirits of salts 
(being diluted hydrochloric acid) is further dilated 
with water and applied to the zino, cleaning the 
surface, and forming chloride of zino at the 
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same time. For lead, the zino chloride is 
the best flux; but care must be taken 
to have the acid quite “killed” before 
using. For galvanised iron the acid is applied 
as for zino, and for tin-plate the chloride 
of zinc is used as for iron; have nothing to do with 
rosin, tallow, or expensive soldering fluids. Use 
chloride of zinc, and nothing but this, the spirit of 
salts, and a lump of sal-ammoniac. Always make 
your own chloride; never use strong hydrochloric 
acid. That sold by the drysalters as spirit of salts 
is the best solution of the acid for soldering pur- 
poses, the water in the solution being necessary for 
dissolving the chloride of a metal as it is formed. 
After soldering wash your work well in water; keep 
soldering-iron always nicely tinned. Have a stiff, 
worn floor-brush to give the iron a rub upon before 
applying it to your work; never tin or solder any- 


thing until every trace of non-metallic substance | 


has been removed from the surface, then apply flux 
and proceed. Before soldering lead or compo. pipe, 
if you are not sure of the heat of your iron, try it 
on a waste bit of pipe; should this melt, your iron 
is too hot to use on the lead. For iron and brass 
the soldering-iron should ‘be as hot as it will bear 
without spoiling the tinned end. In using the 
soldering-iron make it not only melt the solder 
from the stick, but also heat the work in going 
along. Buy always fine solder, andif in thick 
sticks melt it in a ladle and run into thin rods 
about half the size of a lead-pencil. Silke, 


BURNT AIR. 


„ KENSINGTONTIAN ” (27198) says: — 
“No doubt if H,O be decomposed in air, the 
liberated hydrogen will combine with oxygen ; but 
that is not the question.” Now, this is incorrect. 
“J. Q. D.“ (26792) attributed the peculiarity of 
what is known as burnt air from iron stoves to the 
Presence of free hydrogen, which had been pro- 

uced by reduction of the moisture in the air, I 
explained that this was impossible, adding that if 
any momentary reduction should take place such 
work would instantly be undone again by the 
oxygen in the air. Now, so far, I have expressed 
no opinion as to whether such momentary reduction 
was pose under the circumstances given; all 
that I have endeavoured to explain has been the 
impossibility of hydrogen being thus produced in 
the free state, that is, permanently free. Now as 
to the possibility of there being any complete 
momentary reduction. This is one of those 
questions in chemistry that cannot be answered 
with absolute certainty ; but if Kensingtonian 
would like to have the opinion of a professional 
chemist, with a university scientific training and 
20 years’ experience in chemical research and 
investigation, I will say that I consider that, under 
the ciroumstances, no reduction whatever takes 
place. To give reasons for this conclusion would 
occupy far too much time and space; but if 
“‘Kensingtonian” wishes enlightenment on the 
subject, L would advise him to study the“ Prin- 
ciples of Chemistry,” by Pattison Muir, more 
especially the latter portion of the book on 
chemical kinetics and the thermo- dynamical 
theories of dissociation. 

My illustration of the steam boiler I used to 
explain the general question as capitulated above, 
not the point now raised. 

“ Kensingtonian says he cannot understand the 
passing on” of chemical action from one molecule 
to another, as if we were dealing with “ sentient 
beings.” Now this passing on we come across 
constantly—for instance, where hydrogen is trans- 
ferred from the positive to the negative plate in a 
galvanic battery, and when metallic crystals are 
formed by precipitation from a solution. I should 
certainly consider it possible to produce free 
hydrogen by the action of hot iron on moist 
nitrogen. When pure steam is reduced by iron, 
the oxide produced corresponds very nearly with 
Fe,0,; iron heated with free oxygen gives Fe,O 


F. O. S. 


PRIMITIVE TOOLS AND WEAPONS. 


(27264.]—AFTER the pointed stake, burned at 
the end to harden the grain (as I have seen in the 
spears and arrows of modern savages), very probably 
came a great improvement in the shape of shar 
stones, picked up in the beds of torrents, where i 
have cut the sole of my bare foot very severely ; 

ehistoric man may have done the same, and 
utilised the event. He certainly used them in 
digging for subterranean products, and huntin 
burrowing animals, whose “holes in the rocks ” he 
copied as winter retreats, by the aid of such 
durable tools. A very interesting trophy of his 
_ exploits as a mighty hunter is the frontal portion 
of Bos primigenius, with a huge flint flake deeply 
imbedded. Investigation seems to have established 


the fact that the larger and more uncouth forms of | h 


flint material were used in conjunction with wood 
as hatchets, picks, battle-axes, spears, &o. Wood 
being the most perishable of materials, and flint 
the most durable, will account for the absence of 


any clue to the actual use of the flints. The 


s 
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robust homo who pierced that bull's well-protected 
brains, may have employed a tomahawk mounted 
in the manner of the primitive adze, still to be 
seen in Indo-Chinese wilds, chiefly used for finish- 
ing the “dug-outs,” or one-piece canoes of that 
region, a tool herewith figured. 

The long-handled stock and handle in one piece, 
D, are made of selected fibrous wood; a taper 
square mortise is cut in the head of the same, into 
which is inserted the roughly-forged iron wedge B, 
tightened by the wooden wedge C. E isa front 
view of B, IIb. to 141b. in weight, and kept as sharp 
as possible on a stone. F is another form—a side 
view of a wedge with long neck to fit a square 
hole in handle. When I sent for two balf-civilised 
canoe cutters to work for me, they expressed a 
wish for better tools than the above, and drew a 
figure of a cooper's adze on the sand, of which, in 
due length of time, I obtained a pair, when my 
men did the carving out of the ihe dys Roopea 
trunks in ship-shape style, smoothly and thoroughly. 
Thirty years have elapsed, and I have no doubt 
the British adze has become an article of barter in 
those remote forests. 

The bdnsoolah, or adze of the Indian plains, is a 
more scientific application of the wedge as a 
carpenter's tool. The position of handle and edge, 
the weight of metal, and angle, vary in different 


parts of Hindostan ; IIb. to 2lb. weight, 45° to 50° 
slope. The village artisan who merely manages to 
put together a rough sleeping cot, value 1s., or 
makes new points to the worn tent pegs of passing 
travellers, looks on it as his stock in trade ; equally 
so the man who builds kings’ palaces in costl 
woods, A razor-like edge is kept on the tool by 


A WORKSHOP ADZE. 


rubbing on a bit of broken millstone, always to be 
got where a hand mill is the inseparable utensil of 
omestic life. I have made a hone and ciroular 
stones of the same, and would not sell them for an 
sum. It is rare to see a workman cut himself wit 
this specially dangerous tool, though he often uses 
is toes to steady light pieces of wood. He has 
perfect control over this seemingly clumsy cutting 
invention. The length of handle is Ift.; the eye 
throughout the solid is gradually taper (as in a 
pickaxe), so that the handle can be knocked out 
when the workman requires to whet the edge, Sir 


Max 13, 1887, 


PRIMITIVE ADZE OF INDIA, 


John Robison, an engineer of repute, first brought 
this tool to the notice of Holtzapffel. When writing 
his work on the manipulation of the same, Sir 
J. R. describes: “In use it is grasped so near the 
head that the forefinger rests on the metal, the 
thumb nearly on the back of the handle ; the other 
fingers grasp the front of it, the nails approaching 
the ball of the thumb. The wrist is held firmly, 
the stroke being made principally from the elbow, 
the inclination of the cutting face being nearly a 
tangent to the circle described by the instrument 
round the elbow joint as a centre, the exact adjust- 
ment being made by the grasp and the inclination 
of the wrist, which is soon acquired by a little 
ractice, In this way very hard woods may be 
essed for the lathe with a degree of ease and 
accuracy not attainable by the small axe used in 
this country.” I could never manage this tool with 
confidence; the Indian who handles it from boy- 
hood could make you any number of vent-pegs ur 
toothpicks without fail; I could only rough s 
cylinder, so I invented a neat little compromise 
between the Oriental and British adzes forged to 
my pattern of good steel by a native workman, | 
constantly use it on all manner of woodwork, and 
find it very manageable, if kept sharp. I knock 
out the handle, and apply the edge to a small 
circular stone kept wet. The dotted lines denote 
a taper hole, as in the Eastern form, so that the 
handle may fit the head tightly, and yet admit of 
frequent removal; the edge should furm an angle 
of 45° with the head. It weighs 1àlb., is 4in. long 
from edge to hole; blade tapers with a very slight 
curve from jin. to a wide, gradual bend of ſin. 
Handle 1ft. long of hard wood. Eos. 


AQUEOUS VAPOUR AND STEAM. 


[27265.]—As this discussion has now assumed 
another form, perhaps you will allow me, as one 
originally interested in it, to now add a word or 
two. 

I have carefully followed the letters of “ A. F. 8. 
and“ F. C. S.” and I think it will be admitted 
that “A. P. S., although the original challenger 
of my reply to W. Archdeacon, would have 
failed to make out his case, but for the opportune 
assistance of “ F, C. S.” But what a pother would 
have been saved if F. C. S.” had vouchsafed his 
explanations a few weeks earlier. : 

The case now stands thus: It is admitted that 
hot iron, though below red heat, will decompose 
watery particles; but in the presence of large 
quantities of free oxygen its power to do so is 0 
very slightly exercised, so to speak. Now, what 
are the conditions surrounding a hot stove of the 


Y | kind in question? Surely these: The stoves are 


situated in rooms more or less crowded with people 
—rooms where the ventilation is invariably 
The result is that the normal percentage of free 
oxygen in the atmosphere is very greatly reduced on 
the one hand; whilst on the other, vast quantities 
of watery particles—aqueous vapour (call it what 
you will) are being expired with the brath 
witness the condensation on the windows of suc 
a room. These are the conditions which obtain in 
the case in question. Now, may it not be posibi 
that large quantities of hydrogen may thus bes 
free in a room almost hermetically sealed, and the 
percentage of oxygen greatly reduced? Or wot 
the hydrogen, if thus set free, instantly combine 
with some other body and form an innoxious com- 
pound ? =e 
If the former of these hypotheses be right, 0 
my original answer is not very wide of the tra ; 
after all. I should be glad to know wha 
“ Kensingtonian thinks of this. J. G. D. 


SHORT SIGHT. 


[27266.]—ACTING upon a suggestion contained 
in an article in the ENGLISH MECHANIC abou 
three years ago, I began exactly six n 
to practise gazing steadily at small and 0 i 
objects for several minutes. At that time my 105 
sight prevented my reading the leading 1 x 
pages of the “B. M.“ at a greater distance t ef 
18in, from the eye. I can now read them easily è 


IE ET 
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19in.; but I seem to make no further progress. 
Can any short-sighted reader offer any suggestions 
for improving on this process? My sight is appa- 
rently healthy and strong, and 1 can read the 
emaliest types with ease at a distance of 6in. 
Brightonian. 


DESIGNS FOR HOT-AIR ENGINE. 
127267.J— TRE drawing inserted in last issue 


is not reproduced the same size as I sent; it is 


rather more than half the size, so all measurements 
must be multiplied by 73 instead of 4. The inside 
diameter of heater is 13in.; stroke of displacer, 
Iin.; bore of working cylinder, 44 in.; stroke of 
piston, bin. Read for five iron sorews, fine iron 
screws; and for “the off cylinder,“ read the side 
of cylinder. . Seal. 


REPLIES TO QUERIES, 


*,” In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[61839. ]|—T wist-Drill Apparatus.—In sketch 
shown last week of above, the portion intended for 
feed-screw is shown without a thread, and should 
read “feed-screw ” (not “fixed screw ”).—R. T. J. 


[62060.]—Solidified Oil (U.Q.)—Before this 
query can be answered, more details must be given 
as to temperature, kind of oil, &c.—HENRY J. 
HARDY, F. C. S., Sheffield. 


7100 should think 
“ Rifle ” might, at all events, try what he suggests, 
using No. 20 silk- covered wire, and winding on 
oarefully.— A. P. B. 


62100. —Perambulator.—Stain the wicker- 
Work with an aniline of a suitable tint or with 
n's blood; stain the leather with ink, if 
black, and polish up with castor oil. N. B. Damp 
the leather with warm water first. Look through 
back volumes for many hints on the subject.— 
Non. Dok. 


162102. — Hose Pipe.— The best place to keep 
rubber ose pipo is under water; next best is per- 
haps under the earth, as querist says he will bave 
to do, especially if the soil is moist and contains 
nothing of a nature to injure the vulcanised 
rubber.—N UN. DOR. 


[62110.-—Arrangement of Organ Pipes.— 
This is one of the most extraordinary queries that 
have ever appeared in your columns, where so much 
can be found about the construction of the organ. 
It is not easy to see what the querist really wants 
to know; but here goes. Pipesin an organ sound 
only when their respective stops are drawn and 
wind is admitted to them: hence the “ arrange- 
ment described is not the ordinary one 
adopted. The windway is-out in the cap of the flue 
pipes, the voicing being done by notching the edge 
of the block, where the wind issues between block 
and cap to strike the lip of the pipe. If“ G. H.“ 
will first obtain a little rudimentary information, 
and then ask definite questions, no doubt he will 
find readers willing to answer him.—N, E. CHILD. 


{62117.]—Rebronzing Statuary.—It is not 
easy to answer this question without knowing of 
what metal the “bronze ” horses are made ; but the 
rationale of the process is simply this: that they 
are dipped into some solution which eats out the 
surface zinc or tin, and leaves copper. It seems to 
me that the “ professional bronzer” did not receive 
proper instruction, for he would find no difficulty 
about it. NUN. Dor. 


163 Stone. Tou may possibly be 
able to remove s ome of the dirt by means of a jet of 
steam, without injury to the oarving; but cui bono ? 
You could also paint the font, or coat it with 
water-glass, or with a solution of paraffin wax, or 
one of the patent preparations such as was used for 
the Cleopatra Needle on the Thames Hmbank- 
ment, and its sister in New York ; but it would be 


much better to leave it alone and let it get dirty, 


removing only the dust from time to time. If itis 

poned or enamelled, it cau, of course, be washed 

Hs occasionally; but again cui bono 2?—SAML. 
Y. 


(62125. = Mounting Emery Wheels.— The 
holes in your wheels are exceptionally small; in a 
2 zin. one I have, the hole is about Jin. diam. If 
the holes are not central, the wheels should be 
mounted, and then turned true with a cutting 
wheel: this is the professional way. It is certainly 
not the custom to true the hole while the wheel is 
in a chuck, as a diamond would be required, which 
is a costly tool. If the wheels are composed of 
emery mixed with guttapercha or shellac,. the hole 
can easily be enlarged with a hotiron. The.spindle 
should be made of steel turned to }in. diam. be- 
tween the wheels; bin, will be about as long as it 
will be possible to have it without its springing 


while in use. I can’t advige you to put more than 
two wheels on one spindle, because in taking the 
middle one on and off the screw tureads get rubbed 
and filled with particles of emery, which soon 
wears the nuts loose. In a grinding shop, when 
three or four wheels are mounted on one spindle, 
the middle ones are of lead or leather. The wheels 
should be held between brass washers of a diam. 
equalling 4 diam. of wheel, a piece of leather or 
rubber pin. thick to be interposed between wheel 
and washer. To prevent the spindle rusting it is 
best tinned, if screwed only at the ends.—A. F. 
SHAKESPEAR, Lüttichaustrasse, 14, Dresden. 


[62124.]—Sluice Gate.—No dimensions given; 
but the querist can accomplish his desires with 
good hydraulic cement, or with a lining or stop of 
acement made of guttapercha and pitch melted 
together. That can be moulded into any shape 
when warmed, and the door being pressed against 
the cement whilst warm, an accurate fit can be ob- 
tained. Or it might be possible to effect a cure by 
nailing on a band of oakum to the door; but it is 
useless to guess when querist supplies no particr-. 
lars. NUN. DOR. 


62125. —Pinny Brass. — It would cost more to 
extract the iron filings from this metal than it is 
worth. Use it for some casting that will not re- 
quire turning.—_ FOUNDER. 8 


[62137.)—Encaustic Cerate.—It is to be re- 
gretted that querists, when asking questions, are 
at times so indefinite. Presumably Amateur 
means the material used in encaustic painting. If 
so, the powder or cerate is made by adding in 
portions at a time powdered mastic to melted white 
wax, until there are equal weights of the two. 
Pour into cold water and reduce to powder ina 
mortar. This powder is mixed with the desired 
pigment, and the mixture melted on the canvas or 
wood, or whatever it is desired to cover or orna- 
ment. When the picture or design is finished, it 
is coated with white wax, spread with the aid of 
heat and artistic taste, and finally polished when 
cold by rubbing.— SAML. RAY. 


[62138.]—Heliotype.—This querist should look 
through the back volumes for many articles and 
notes on the modern photographic printing 
processes. Let him try No. 1081, “ Photographio 
Printing Surfaces,” p. 294, which will give him an 
idea of the principles and details sufficient to put 
them into practice.—J. H. J. 


[62148.]—Pyrotechnics.—The following is a 
recipe for a blue Bengal light. Nitrate of barium 
20 parts, sulphur 33 parts, oxychloride of copper 18 
parts, sulphate of potash 17 parts, chloride of lead 
2 parts; mix these well together, then add 21 parts 
of chlorate of potash. Place the composition in a 
pillbox, and on the top place a piece of tissue paper 
connected with quick match. A lance is a tube of 
paper jin. in diameter and Gin. long, filled with a 
white or coloured oomposition.— C. H. 


. [62150.]—Leaky Portable Engine.—How can 
any one explain without knowing something of the 
size and shape of this engine or boiler? The best 
way would be to call in some one skilled in doing 
such repairs.— A. D. W. 

[62153.)—Long Train-runs in the U.S.—I 
think the longest run that is done in regular work 
is the trip from New York to Philadelphia, 
89 miles, on the Philadelphia and Reading rail- 
road. That is the line on which the famous 84 
miles an hour was supposed to have been done— 
vide p. 516, No, 1011, and the comment on p. 539 
of the following number.—NUN. DOR. 


[62174.]—Sparrows.—This is a difficult matter. 
It might be got over by washing or rather laying 
on two or three coats of the following :—Lime 
thoroughly slaked with salt and water, beat into 
thick pasty state ; let this stand for two hours, and 
then add skim milk and well mix. First coat thin, 


so as to run well into the thatch, and don’t put 


second coat on till the first hasdried. This is per- 


manent, and also fireproof to a certain extent. If 


this won’t answer, fine wire netting pegged over 
the entire roof should keep them off.—E. F. 


[62176.]—Measurement of Surface.—Seeing 


that P. 5s interesting query has not yet drawn a 
better solution, I modestly offer an alternative 
method; not because of its fancied merits, but 
because he says he can think of only two. I donot 
know of the existence of any supermeter in any 
form ; and it is certainly no light matter to readil 

concelve of a practical one. The method whic 

occurs to me, and which I shall term the bath 
method, consists in immersing the body in a bath of 
suitable liquid, and upon withdrawal noting the 
quantity of liquid subtracted. The obstacle herein 
is, of course, the capillary attraction which would 
be asserted in surfaces of such extreme irregu- 
larities as ground glass, &c.; but this same cause 
would, undoubtedly, in theory as well as practice, 
defeat the possibility of the application of P. s 
light-interception method. Of the gas-occlusion 
theory I will not venture to say much. It appears 
to me that the obstacle cited would equally apply 
in this, which I consider the least practical method 


of all. The bath method would, I think, be fairly 
practicable in cases free of excessively fine and in- 
tricate irregularities of surface, and if prosecuted 
it would be necessary to construct a table of co- 
efficients of adhesion of fluid on inert areas of 
different materials; and corrections for tempera- 
ture, and, possibly, atmospheric pressure. I fear 
trespassing unduly on the valuable surface of the 
ENGLISH MECHANIC whilst treating of other 
surfaces; but if desired and permitted, I shall feel 
much pleasure in going further into this subject, 
and in furnishing a sketch of the instrument which 
I conceive might accomplish the purpose in ques- 
tion, on the principle I have indicated.— E. ST. 
EDMUNDS. ; 


[62181.]—Lunar Olefts, &c.—To “ F. R. A. S. 
—J am aware that the smallest I see are about 
1,000 yards wide; but there are hundreds smaller 
than this which I cannot reach. Their size, I 
admit, goes much against giving them a meteoric 
origin; but, due to the smal] mass of the moon, the 
surface matter would be much easier to displace 
than the same material would be here, say, 
in proportion of 5 to 1. The surface is 
probably much disintegrated if the matter 
resembles our rocks, even if we only allow 
for the wide range of temperature to which it has 
been exposed monthly for ages. The surface may 
in many cases be composed of sand or cinders. 
Proctor, to whom you referred me, suggests, not 
very probably, I think, that not only the small but 
the largest craters may be the result of meteoric 
et at an early stage of the moon’s history.— 

AU. 


162182. —Electrio Olock for Factory.—To 
H. AUSTIN.—I think “ Manufacturing Electri- 
cian will find this sketch to answer his purpose. 
A and B are part section of dial; C, hour hand; 


D, contact spring insulated; E, bearers in metallic 
connection with one of the rings on dial; F, wire 
arms on brass roller which has two pieces of 
ebonite fastened on as shown. This piece of 
mechanism is placed between the V and VI. The 
sketch shows connection just made ready for ring- 
ing at five minutes to six in the morning.—H. 
AUSTIN. 


62183.|—Wooden Pendulaum.—To “A. W.“ 
and W. J. R”—I should be greatly obliged by 
your sending me your addresses: mine I advertise 


now, as I may be able to help you in your demand 


for a cheap pendulum. For the moment the only 
suggestion I have to throw out is to gild on the top 
of the paraffin, and that is Beckett's. “Sm.” ap- 
pon 8 rate to have got a good house-ol ock. 


F Pendulum. — In reply to 
“A, W., allow me to say that the rod was 
thoroughly saturated with paraffin by heating the 
two together in an iron tube, I did not consider 
compensation for temperature necessary, as the 
clockis kept as nearly as possible to Greenwich 
time, and it can easily be made to gain or lose, as 
circumstances require. It is only necessary to 
alter the rate when the temperature varies con- 
siderably, such as summer versus winter. During 
spring and autumn the clock keeps very good time. 
The great enemy of wooden rods is damp, which 
affects the rate of the clock more severely than a 
change of temperature.— SM. 


„ the original query area 
of h. p. cylinder was one-third that of I. p. cylinder, 
and it was assumed that steam was admitted to 
the latter the whole length of stroke, in which 
case it would of course be expanded three 
times. This neglects all consideration of loss 
between the cylinders, and which in practice is 
considerable. Neither in the case was condensation 
in l.p. cylinder taken into consideration. I presume 
you are taking a case from actual practice and 
from indicator card; but I answered what to my 
mind was one of the many examination questions 
which appear about this time.—T. C., Bristol. 


62208. —OContaot Breaker.—ToO MR. HIGGS. 
— The vibrating spring, as should be seen in 
sketch, is out in two at base. A tongue of hard 
and tempered steel let into the two parts. A rigid 
stop at o, extending slightly beyond lower end of 
upper part of spring. This principle is not 
essential, being required for special purposes only 
—viz., that of photographing era of gases, &c., 
and its full sa piananion might be uninteresting to 
“ Holland.” is a hard and tempered steel arbor, 
turned down so as to leave a flange near s for a 
double shoulder, beyond which at w is a check- 
sorew out in a lathe, threads of which are highly 
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polished to prevent subsequent wear. P are the 
so-called platinum points silver-soldered on to 
copper bits which fit e into holes $1n. deep 
of iron screw of armature and brass screw of up- 
right, finished with a taper countersink, and 880155 
removable when worn out. These precautions are 
found unnecessary, however, from the fact that the 
platinum has not perceptibly burnt away since first 
put on. At i is a brass disc screwed to steel arbor, 


the methods of algebraic 
metrical magnitudes. Let A B C (Fig. 1) be a tri- 


to prove algebraically that the line 


half the hypothenuse A Bor C HE AE = E 


we could then determine the position of the line 


would be no data to determine the point B, and, 


minate lengths if both A C and C B—or, indeed 
any other two lines in the figure — be considere 

as given. It thus appears that two is the least 
number of lines that can serve as the required 
data, and also that it is optional which two of them 
we employ, and so it would be a determinate 
problem, if the lengths of any two of these lines 
be given in numbers to find the lengths of all the 
others in numbers. Accordingly, in working out 
the present theorem, we are to consider any two of 
these lines as independent or arbitrary quantities, 
and all the others as dependent upon these two 
1 In oe oe we miy coe two lines 
j L as known quantities, and all the others as un- 
with a knowledge only of Euclid and algebra can | known, and the method of operation will then con- 
apply algebra by a general method to prove propo- | sist in expressing the unknown in terms of the 
sitions on geometrical magnitudes—whether they | known. Now, what are sufficient data to determine 
be linear, superficial, or angular magnitudes—but | all the lines geometrically must, of course, be 
not to propositions relating to geometrical form ; | sufficient to determine them algebraically. Where- 
however, it will first be necessary that he is ex- fore, if the problem were proposed, “given A C 
pert at working out algebra with literal coefficients, | = a, and a right angle at C, find the algebraic ex- 
and not merely with numerical coefficients, for it | pression for the length of C E,” that problem could 
is the former only that can be applied to investi- | not be solved, unless another quantity, such as 
gate the properties of geometrical figures. On the | C B = b, were also given, and then, since the length 
other hand, there are only two propositions in | of C E could be determined geometrically, it should 
Euclid on which the application of algebra to also be expressible algebraically in terms of a and 
geometry ae depends, for as Lardner, in his ö. Now, the algebraic method of demonstrating 
edition of Euolid, says: “ It is by the influence of | propositions of this kind depends upon the follow- 
this pro sition (I. 47) and that Which establishes ing simple principle — If any geometrical magni- 
the similitude of equi-angular triangles (VI. 4), | tudes be equal to each other, the algebraic expres- 
that geometry has been brought under the sions which denote them must each be the same, 
dominion of algebra, and it is upon these same | provided those expressions contain only the same 
principles that the whole science of trigonometry | independent quantities. Indeed, to suppose other- 
is founded.” The method of proceeding alge- | wise would in effect be supposing that though 
braically yi indeed, a method of measuring or | those magnitudes are geometrically equal, still 
surveying the geometrical lines and surfaces, | their measurements may not be equal—a supposi- 
and though no standard of measurement is de- tion manifestly absurd. Not only equality of 
noted contrary to what at first might be expected, magnitude, but any similar relation of magni- 
tude, can be established in the same manner. 


yet that is because whatever be the assumed unit 
of measurement (which, theoretically, may have | To proceed now with the demonstration. Let A E 
= ,, CE = y, CD = s, DE = v, also AC =a, 


any finite value), it always disappears whenever 
different magnitudes of the same kind are com- and CB = 5. Since the angles at C and D are 
right angles, we have from 


pared together. Proving equality by mensuration, 

according to the algebraic method, is quite as +°pD E? (I. 47) and CD? = AD. DB (VI. 8), 
satisfactory as proving it by superposition, accord-| thus we obtain from the figure the two equations 
ing to the purely geometrical method, and, indeed, y? = s? + v? and s? = z? — v. In these two equa- 
tions there are four quantities involved, æ, , $, v, 


it has been objected against superposition that 
. one figure placed upon another, and the | and since we are at liberty to consider two of them 
as known, there will thus remain two also as un- 


corresponding lines to coincide is a mechanical 

operation, but this objection is altogether ground- | known. But those two unknown quantities can 

less. It may be asked, What are the advantages of be determined, since there are two equations to 
determine them, and the demonstration resolves 


applying algebra to geometry ? Without entering 
fully into this question, it will be sufficient here | itself into the algebraic problem of finding æ and y 
in terms of s and v. Doing this, we find =x 


to point out that in the purely geometrical method 
we carry on our deductions mentally, whereas 4 2 
in algebraic geometry we write down the several | = v, + $ andy = yo? + s?; and thus we see 
that the algebraic expressions for x and for y are 
‘each the same, as they should necessarily be, since 
if the lines themselves are equal, their measure- 
ments ought also be equal. To perform the 
demonstration, however, in a more thoroughly 
algebraic manner, we should not pass beyond the 
first book of Euclid, and instead of » and s leta 
and 6, the two sides of the triangle, be assumed as 
the two independent quantities. Then æ can at 
once be expressed in terms of a and b, for we have 


2 =$ ya + di. But in the equations for finding 
y there will be six quantities involved, a, b, æ, 9, v, 
s, and as two only are allowed as known, so four 
must be considered as unknown, and therefore we 
must take four equations from the figure in order 
to determine y. Let us then take the four equa- 
tions 4 = a? + 62, a? = 82 + (x — v)? y = pv? 
+ s? and 52 = s? + (x + v)?, from which we shall 
find y = Va + 62; so that now, as before, the 
algebraic expression for y is the same as for x. By 
thus performing the demonstration of the same pro- 
position in different ways we oan verify our results. 
n 


and a milled ebonite nut fitted on to a square gin. 
long on end of arbor, and screwed to disc as shown. 
Ivory or any other non-conductor may, of course, 
be used. All other matters, it is hoped, are self- 
ae. Scale nearly }in. to the inch. — 
GEORGE HIGGS. 


[62228.] — Algebraic Geometry.—A_ person 


successive stages of our operations, and just as 
written arithmetic is a far more powerful means 
of som puranen than mental arithmetic, so in many 
cases the algebraic method is far more powerfnl 
than the geometrical method. But, moreover, the 
e gobraio method possesses uniformity of process, 
which the other does not. I should think, how- 
ever, that the only practical way of giving a dis- 
tinct idea to the uninitiated on this subject is to 
give some examples in explanation of it, and if 
“J. K.” and such others will work out for them- performing it in one way only, as we have 
selves the four following propositions, and con- the choice of the independent quantities, facility 
sider well the meaning of the results they obtain, of operation will generally be afforded by a 
they should then have a tolerably good insight into judicious selection of them. It should be par- 


2 geometry of the simpler 
kind, and ought to be enabled thereby to extend 
considerably their powers over questions on geo- 


angle right-angled at C, and let the hypothenuse A B 
be divided into two equal parts at E ; it is required 
E is equal to 

= E B. | algebraic results would lead us to a false conchu- 
Draw the perpendicular C D. By considering the 

e, We may easily perceive that if the lengths 
of a certain number of these lines be supposed to 
be given in numbers, we should be enabled thereby 
to find the lengths of all the other lines in numbers. 
Thus, we may consider a certain number of the 
lines as independent or arbitrary quantities, and 
the rest of them as dependent or determinate quanti- 
ties. It is requisite, in the first place, to observe 
what is the least number of these lines that may 
thus serve as data for fixing the lengths of ail 
the lines in the figure. If we imagine the length 
of only one line, such as A C, to be given, though 


C B, the angle C being a right angle, still there 


consequently all the other lines would have no 
determinate lengths. But they would have deter- 


uclid CH? = CD?/1 


ticularly observed why algebraic expressions repre- 
senting equal geometrical magnitudes must each 
be the same, provided they contain the same 
independent quantities. The reason is that if such 
expressions were not the same when first obtained, 
they could not afterwards be made so; and the 
strange anomaly would then occur that the 


sion; for, as each of the quantities involved is quite 
independent of any other of them, there could be no 
means of obtaining sameness by Puben tnik for 
one quantity any value in terms of another. Thus, 
with regard to the lines A E and C E, if the 
algebraic expressions, in terms of a and b, which 
we have obtained for these two lines, did not come 
out the same, and if we thought of making them 
the same by giving to ò some particular value with 
regard to a, or vice versd, such a thought would 
imply that the value of depended upon a, but no 
such limitation exists geometrically, as CB may 
be of any length whatever without any regard to 
the length of AC. Only one thing more remains 
to be noted for fully comprehending Tis oe 
If two algebraic expressions are equal to each 
other for an infinity of particular values, they must 
be identical expressions, Now, the formula to be 
obtained for representing the lines AE and CE 
require to be equal to each other for an infinity of 
values, consequent on the infinity of relative 
lengths that C B may have with regard to 
AC, and the only way that they can satisfy 
this condition is that they must each be 
the same algebraic expression. As another 
example, let M N and L H (Fig. 3) be an 
two chords of a circle which intersect e 
other at right ee thus forming of themselves 
the four segments B, B N, L B, and B H. It is 
required to prove algebraically that the squares 
described on these four segments, when taken to- 
gether, will always be equal to the square of the 
diameter. Consider first the data necessary to fix 
the lengths of the four segments geometrically. If 
the radius of the circle and the length of the per- 
pendicular C A on MN be considered given, that 
would enable us to fix the chord M N; but still the 
chord LH would be indeterminate unless another 
line, such as C D, be also considered given. In this 
proposition, therefore, it is lawful to employ three 
independent quantities for performing the demon- 
stration. Let the radius = r,C A a, and CD 
= 5. The method of proceeding now is to express 
the four segments in terms of 7, a, and 6, by g 
equations from the figure, and then to find the sum 
of their squares. If, geometrically, the sum of the 
squares of the four segments be always equal to the 
square of the diameter, then, algebraically, the 
sum of the squares of the algebraic expressions 
that denote these four segments must be 4r?, pro- 
vided those expressions contain only the independent 
quantities r, a, and ö. A proposition, apparently of 
a different kind, is the following one:—From the 
three angular points of any triangle ABC 
(Fig. 2) three lines are drawn perpendicular to the 
opposite sides : prove algebraically that these three 
perpendiculars intersect each other in the same 
oint. Let M be the point where A H intersects 
D C, and N be the point where B R intersects DO 
(supposing it to be a different point), ; then, if the 


ine DM can be shown equal to D N, the proposi- 
tion is evidently proved. It would be well 


here to draw a separate figure for each case in 
order to avoid unwarrantable assumptions. 
Since ABC may be any triangle whatever, itis 
ovident that three independent quantities must be 
introduced into the demonstration; for, in order 
to determine any triangle by means of its sides, all 
the three sides must be given. Instead, however, 
of the three sides, let us take the three lines AD 
=a DB =, DO e, and assume DM = zx and 
DN = y, then the demonstration is reduced to 
finding + and y in terms of a, ô, and c. In the 
figure the triangle AMD is similar to O MH 
and to C D B; wherefore we have the proportion 
D M: A D:: D B: D C, and consequently we 
obtain the equation cx =ab. We have also the 
triangle D N B similar to E NC and to CDA; 
wherefore we have the proportion DN: DB:: 
A D: D C, and consequently the equation cy = ab. 
In these two equations there are five quantities 
involved, a, b, c, x, and y; but as we are at liberty 
to employ three of them as known, there are thus 
only two for the unknown; and since we have got 
two equations, we have got what must be sufficient 
to find æ and y, and therefore to prove the 
theorem. In fine, since x and y are evidently 
equal to each other, the three perpendiculars must 
therefore meet in one point, as was required to be 
proved. If the three lines from the angular points, 
instead of being drawn perpendicular to the 
opposite sides, were drawn to the middle points of 
those sides, and if we proceeded to ascertain, in 
that case, whether the three lines would interseot 
in the same point, we would find z = 4 D C and 
y=}4D C. Sinoe the values of x and y are the 
same, the lines do intersect thus; but it re 
mains to be explained why it is that only ‘one 
quantity appears in this valuo instead of three, 
whieh are necessary to determine the whole figure. 
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In cases such as this, where some of the inde- 
pendent quantities e of themselves from 
the final result, without being eliminated by us, it 


indicates a peculiar property in the geometrical 


figure itself, by which the magnitudes that those 


results denote are quite independent of the 
gaa that have disappeared. Thus, since 

e value of z or y contains two quantities less 
than what is sufficient to determine the figure, it 
shows that this value is independent of two exist- 
ing magnitudes in the figure. . Hence, in the solu- 
tion of this problem, the algebraic result is to be 
interpreted geometrically as follows: —In the 
first place, the three lines intersect in one point; 
but moreover for any fixed length of DC it will 
always be in the same point on D C that the three 
lines intersect, even supposing, firstly, that the 
length of the base A B be varied indefinitely, and 
secondly, that the inclination of D C with the base 
be varied indefinitely. The method of proving 
problems on the intersection of three straight lines, 
as given in these two last examples, is quite dif- 
ferent from that given in books on analytical geo- 
metry, where it is done by finding the equations 
to the intersecting lines, and in the higher analysis 
it is not done at all so succinotly by Cartesian co- 
ordinates as by the use of trilinear co-ordinates. 


The method I have given, however, is just as prao- 


tioable as any other, besides presenting greater 
simplicity of principle. It is to be observed 
throughout the operations which we have per- 
formed that all the algebraic results are homo- 
geneous when freed from fractions and surds. By 


this it is understood that the number of literal 


factors in each component term is always the same 
for any one result or equation. Conversely, every 
algebraic expression admitting of geometrical con- 
struction must be homogeneous in all its component 
parts, for otherwise it would be only absurd to 
think of equalling or combining a line with a sur- 
face or a surface with a solid. In conclusion, it 
may be said that algebra is a valuable instrument 
for investigating geometrical propositions, even 
when such require to be performed in a purely 
geometrical manner, for it is often convenient, in 
the first instance, to prove the problem algebraic- 
ally or analytically, and thereby to guide oneself 
tothe geometrical proof by deducing from each 
step in the algebraic operation the corresponding 
geometrical relation. Suoh, indeed, was the course 
which Newton followed in the production of his 
great work the Principia. —VLADIMIR, 


[62235.]—Honey.—Can “J. I. S.” tell me of 
any simple test? I have not a microscope. Some 
time ago some stuff was given me which was as 


hard as soap, and smelt of paraffin, and it tasted 


like nitric acid and treacle. Surely this was an 
artificial article. — A. F. SHAKESPEAR, Lüt- 
tichaustr. 14, Dresden. 


[62264. ] — Duodecimals.— Twelve is a very 
much better number than 10 as a base for counting, 
the reason being that it is divisible by more 
factors without a remainder. 10 is only divisible 
by 2 and 5 without a remainder, while 12 is divisible 
by 2, 3, 4, and 6. It must be borne in mind that 12, 
possessing 4 as one of its factors, can be hal ved 
and halved again without a fraction —a very useful 
property for practical purposes. 90, the number 
of degrees in a right angle, has not this advantage, 
for though it is divisible by 5 digits it cannot be 
quartered. With regard to numbers, the human 
mind has a natural aversion to two things, and a 
natural bias towards two things. It has an aver- 
sion to, first, large numbers; secondly, fractions. 
It has a bias towards, first, facilities of halving 
and quartering; secondly, ease of manipulating 
concrete numbers (i. e., addition, subtraction, multi- 
plication, and division, &c.) N ow, unfortunately, 
the whole world has a decimal notation. It will be 
seon as a consequence that if it by any system 
secures ease of manipulating concrete figures, it 


bas to put up with large numbers, fractions, as 


well as losing the facilities of halving and quarter- 
ing; vice versd, if it secures the last three benefits 
it loses the first. The metrioal and the decimal 
systems consist in dividing the units by which we 


. measure or assign values to things into 10 or multi- 


ples of 10 parts. This system does not correct the 


evil inseparable from a decimal notation, as we 


shall presently see, for while it facilitates the 
manipulation of numbers, it introduces fractions, 
gives large numbers, and is not suited for halving 
and quartering. Let us examine a few cases and 
see if this is so. A countryman will tell 
you that a hare was shot at a distance 
of 10 rods, experience having taught him to 
use a large unit in estimating distances. A towns- 
man would have estimated it in yards, and would 
probably have been wrong. A great mistake is 
in the army by attempting to get men 


small. If the men were practised in the use of a 
larger unit, the shooting at unmeasured ranges 
would be more accurate. A sailor will estimate 
the height of a building in fathoms, and will 
utterly beat a shore-lubber, who will try to do it in 
feet. In money, notice the contrivances used to 


get rid of the inconveniences experienced by those 
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countries where a decimal system has been adopted. 
Take a new country—viz., Brazil; there the unit 
is ridiculously small, 1,000 of them being equal to 
about 2s. In Portugal the unit is twice the size, 
1,000 reis being equal to one dollar. In America 
the dollar is divided into 100 cents. In an adver- 
tisement before me I see an article quoted at 60 
cents, What idea does that present to an American's 
mind? Does he think of it as 3 of a dollar or as 
60 cent units, or as six 10-cent units? How much 
simpler is 2s, 6d., being 23 of our shilling units? 
The greater part of the business of the world con- 
sists in buying and selling—not as the merchant 


who buys several thousand boxes of tea at one 


time, but as the consumer, who buys 11b., Alb., or 
Alb. I think it will be evident that such transaoc- 
tions, involving sums of one to five shillings, are 
more conveniently carried on with 1 shilling units 
than with 4 penny ones. With regard to the 
metrical system of linear measures, I have 
on the table a German pamphlet, where those 
used throughout. As an in- 
stance of high numbers used, let me quote 
400mm. as an example. A length of 400 units, 
where each unit is equal to zzin., is a great pill to 
swallow. Suppose anyone said a house was 400in. 
high, what idea would it convey? Which conveys 
the best idea, 400mm. or 153in.? It will be said 
this is only a matter of practice; if one had always 
been accustomed to the metrical system, it would 
have conveyed as concise ideas as the other. This 
is not true. A high number never conveys as clear 
an idea as a low one. Note very 5 the 
400mm.; it ought to have been 4dm. It is 
evidently inconvenient to use the dm. Why? 
Because, of course, it is not easy to break it up 
into factors, therefore the smallest possible unit is 
chosen. Thus, the half of a dm. is 5om., and the 
half of that, 2:5om., which is objectionable ; so, to 
get out of the difficulty, the dm. is suppressed and 
100mm, put in its place—a number, please observe, 
which can be halved and quartered without a 
remainder. In the same way metrical people 
measure distances of about 10ft. in zin. units; 
thus they will calla thing 325cm. long; the mètre 
is suppressed for precisely the same reason that 
the dm. was above. We have no occasion to read 
feet in inches or one-tenths and suppress the foot. 
Our foot is too useful, as it can be halved and 
quartered, besides being broken up into other 
factors. You may educate people as much as you 
like, but you will never get them to ask for 25 of 
a pint of gin. like manner you cannot suppress 
the yard with its 36in., which can be divided 
by 2, 3, 4, 6, and 9 without a remainder. 
The manner in which the metrical system is 
commonly used is the best proof of its inefficiency. 
It shows that of the two evile, high numbers 
and fractions, high numbers are chosen as 
being the less objectionable. These sacrifices are 
made to secure ease in manipulating figures. On 
the anti-metrical system side you have small 
numbers, facilities of division, absence of frac- 
tions; in consideration of which you have to put 
up with a difficulty in the manipulation of figures. 
Let us examine this so-called difficulty. The prin- 
cipal difficulty the world meets with in accepting 
the anti-decimal system is undoubtedly to be 
found in the addition of money. Is this real or 
only apparent? If one adds up the pence column in 
pence, and divides the sum by 12, he will certainly 
experience some difficulty ; but if he adds up the 
pence column in shillings, and the shillings column 
in pounds, he will meet with no more difficulty 
than when doing an ordinary abstract addition 
sum. Of course, I am not speaking of those pro- 
fessors in the art who, by glanoing up the page of a 
ledger, can add up £ 8. d. all at once with unfail- 
ing accuracy. To such a one it would matter little 
whether the figures were abstract or concrete, 
But I was speaking of those who, like myself, not 
being in the habit of doing addition sums, find 
they require a certain amount of effort. With 
regard to all other calculations in the business of 
the world, they are only worked out by school- 
boys and men in for exams. The sums are all done 
by table. Interest, present values, annuities, &0O., 
are all done by tables, let the system be decimal or 
otherwise. The other day I saw some eminent 
actuaries giving evidence in a law conrt as to the 
present value of some property. The problem 
required a complicated interest calculation, which 
they did not work out, but referred to their tables. 
We have now seen that each system has its faults ; 
the metrioal with its difficulties of division, its 
high numbers, and its fractions; the anti-metrical 
its difficulty in manipulating figures. Now if we 
could only have a duodecimal notation, we should 
secure the advantages possessed by each system 
without any of their disadvantages. It is nothing 
more than a popular mistake to suppose that a 
metrical system can cure the errors of a decim 

notation. If you would have a correct system of 
weights, measures, and money, you must alter the 
notation table, and have a duodecimal system. A 
duodeoimal system means one that has eleven 
digits instead of nine. Therefore, we must invent 
two new digits. For the sake of example, let us 
adopt two Greek letters, 0 and p. Our: notation- 


measures are 


‘ * 
. š 
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table will run as follows :—1, 2, 3, 4, 6, 6, 7, 8, 9, 0, 
$, 10, 12, 17, 10, 10, 20, 29, 20, 2¢, 30, 50, 90, 00, 9 
ġġ, 100, &o. This would be somewhat novel ab 
first, for 6 would be 3, 9 = 4, and 100 would be 
the equivalent of our present 144, 20 twenty 
theta, 0% theety-phi, and 9% phity-phi, would cer- 
tainly sound strange. The present year would be 
changed into 1113 A.D., and the three score years 
and ten into 50. If a duodecimal system were 
adopted I believe the confusion resulting from it 
would pass off more quickly than any of us are 
aware. The chief difficulty experienced would be 
in the reduction of astronomical work, logarithms, 
&. Some will say that this proposal is quite 
absurd. To which I reply, Is it more absurd than 
the metrical system, which just as much upsets 
and confuses existing arrangements without curing 
the evil? The duodecimal system wonld certainly 
make a confusion for a time; but it would remedy 
all defects and supply an easy method of calcula- 
tion, while not injuring the practical values of our 
weights, measures, and money.—_THETA PHI, 


(62272.)—7in. Spark Induction Ooil.—To 
Mr. HIGGS.—As the old Polytechnic is now 
broken up, Engineer might procure core which 
would be about right for a three-sectioned coil to 
give 7in. spark with three cells. Being desirous 
that those who seek my advice should meet with 
absolute success, the replies will be the same as if 
four or six sections were intended. (1) Supposing 

in. each for paraffin gnd ebonite coverings, pro- 
jections jin. will give the size as lin. more than 
diameter of sections. (%) Use the same measure- 
ments as supplied in my lettera of recent issue, as 
I doubt the possibility of accomplishing what you 
want with much less. (3) zin. (4) Close up to 
ends, not forgetting to screw on a small soft 
Swedish iron pole-piece at far end of core, slightly 
convex at end. This is important if you wish for 
the very best results. A diagram will explain this. 
In Fig. 1, where extra pole-piece is used, the 


longest line which can be drawn is along the 
middle of core, Fig. 2 explains why some of the 
old makers found their coils more effective with 
the break planted on one side, for in this case the 
same line would be the shortest.— GEORGE HIGGS. 


[62275.|—Vapour of Linseed Oil.—So long as 
nothing more inflammable than linseed oil fumes 
of a moderate temperature enter the fire staok, 
there is not muchrisk. Still, the practice you refer 
to, which is a common one, is not to bo commended, 
many accidents having arisen through its adop- 
tion. It is preferable to construct a double flue, 
taking the fire up one, and the fumes up the other 
or if this is not obtainable, yon can fix iron piping 
above your varnish pot.—DANDIE DINMONT. 


(62277. | —White Shellac Varnish.— You have 


simply to put your shellac and spirit together into 


a glass bottle and agitate occasionally. When the 
lac is dissolved, allow the varnish a week or more 
to subside, and use the upper portion. If you 
desire a strong gloss use half lac and half gum 
sandrach.— DAN DIE DINMONT. 


1 Gearing.—I have seen radius 
li struck with a radius longer than that from 
centre of shaft, but never with a shorter one. I 
don’t think it can affect the working of slide 
valve.—A. F. SHAKESPEAR, Liittichaustrasse 14, 
Dresden. 


[62283.|—Water Power.— Perhaps “ Humble 
Inquirer is not so humble as he pretends, and is 
laying a trap for humbler responders. The aperture 
of smaller column is indistinct in the print. Sup- 

ose it to be lin.; then, as there is a pressure of 

„120lb. on a surface of 264:47sq.in., which 
equals 4'4lb. per square inch; surely the pressures 
on the smaller pistons simply equal their area x 
4'4lb.? i. e., on the lin. diam. piston the pressure 
would = 0°7854 x 4'4 = 8:46571b., and that on the 
Bin. piston, 8? x 0°7854 x 4'4 = 81:10lb. If this is 
not so, I am at a loss to reconcile the problem with 
the law of equality of pressure in fluids. His last 
question, viz.: “would it force the same weight 
up on B if it were connected? &c., is incomplete 
—connected with what? Why entitle his query 
“ Water Power,” when it treats only of a tank filled 
with air 7—H. ST. EDMUNDS. | 


„ not; you only had 
one vehicle with six wheels. HEN DON. 
C and Staining.— 
“Amateur should use Stephen's ebony stain and 
Judsen’s gold paint. Don't varnish, but rub with 
the hand when dry. In Nos. 1084, 1087, and 1088, 
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Amateur will find letters which may help him.— | 


CoPEAUX, 


B Repairs.— The remains of the 
old thread must first be removed by heating the 
socket sufficiently to melt the solder. Next get a 
piece of square iron wire same size as thread, and 
wind it round screw ; then push the whole into the 
socket, having previously cleaned both the inside 
of socket and outside of wire with a file; the screw 
or pin will now be screwed out, leaving the wire 
thread in the socket. Now take brass wire about 
4 the size of thread and wind it round the screw, 
then take it off and screw it into socket by the side 
of iron thread. Borax mixed with water into a 
paste will now be smeared on the threads in the 
socket. The whole is then to be placed in a clear 
fire, sufficiently hot to melt the brass wire. A 
greenish flame is given out when it runs; keep 
turning the sooket while hot, or brass will set on 
me S e.— A. F. SHAKESPEAR, 14, Luttichaustr. 
resden. 


162294.]— Folding Screens. — Make thin frames 
of 2in. by ŝin. pine, taking care that longitudinal 
pieces come flush with top and bottom. Nail on 
thin canvas on each face, after the manner shown 
en sketch—viz., beginning at A, cover face of 
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soreen A; continue round back to B, intersect the 
apex or joint as shown, coming round face of second 
soreen by C; proceed and lap again at D, finishing 
off at E, to strengthen the hinge, which, as 
seen, will be composed entirely of the cover- 
ing, effectually shutting off draught. Size the 
canvas, and stick your Christmas cards, &c., on 
with paste; or, if desired, it may previously be 
e with a coating of thin oartridge paper 
pasted on to the canvas. If Amateur wishes 
to proceed economically, he can buy a kitchen 
clothes-horse (folding) for about 1s. 6d., which a 
little ingenuity would adapt to his purpose.— E. ST. 
EDMUNDS. - 


he ar Condensar, 4 and 1 Micro-farad. 
— Take 87 sheets of good tnfioil Zin. by 6Gin., 
having a projection about 2in. long and zin. wide, 
projecting from the middle of the narrowest side, 
as shown in the figure at A and B. Now prooure 
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about 76 sheets of very thin, hot-pressed paper 
9in. by 8in., such as is used for banienotos (or 
similar). Choose it leaf by leaf, free from holes 
or blemishes. Soak it leaf by leaf in hot, melted 
araffin wax, drain, and blot off with a hot iron 
etween good blotting-paper. Now lay on a per- 
fectly smooth and flat iron plate two sheets of this 
paper, as shown at P, then one sheet of tinfoil, 
quite in the middle, having the projection to the 
left, as shown at A. Now place over this two 
sheets of paraffined paper, as shown at P, then a 
sheet of tinfoil, with the projection to the right, 
as shown at B. Proceed in this manner, laying 
the sheets of tinfoil, with the projections alter- 
nately to the left and right, until all the 87 sheets 
have been used up. Now subject the whole, in a 
press, to a pressure of about half a ton; solder all 
the 19 ends on the left-hand side together to 
attach to one terminal, and ,the 18 ends on the 
P pnt hand side to attach to the other terminal. 
Place the condenser between two flat boards kept 
rogor ar by screws, so as to maintain one invari- 
able pressure (as the capacity varies with the 
pressure). Two binding-screws must be in con- 
nection with the two soldered ends of the tinfoil. 
Of course, the instrument should be tested against 
a known capacity to insure exactitude. too 
small, add more tinfoil leaves, or inorease the 
pressure ; if too great, remove a leaf or two of 
tinfoil. The capacity of the above will be very 
nearly 1 mioro-farad. With half the number of 
leaves, its capacity falls to 3.—S. BOTTONE. 


[62318.]—Wood - Turning.—Consult numbers 
given in answer to (622902). The Lathe and Its 
Uses,” or Turning for Amateurs,” both by a 
valued correspondent of this paper, would help you 
greatly —COPEAUX, 


[62815.J—Oylinder.—I think Trinity Hall” 
must have made a mistake. ‘Che cylinders of firm 
mentioned are 2in. by 8in. (not 3}in.), which would 
make yours right with a jin. piston.—A. F 
SHAKESPEAR, 14, Liittichaustr. Dresden. 


F Oell.— TO ELECTRICIAN.” 
— Thanks for reply to my query. Will you kindly 
tell me what the non-fuming solution is? One of 
the chief reasons for desiring storage cells in pre- 
ference to primary batteries is because they can 
be go nearly sealed, and therefore not liable to spill 
with the oscillation of the boat. I do not mind 
the trouble and cost necessary to make these small 
secondary cells (it cannot be so much for three 
cells), and if Electrician will give me instruc- 
tions, he will confer a great favour. I cannot very 
well use lamps in series whilst torona cells, be- 
cause the dynamo is lighting some 150; also, I 
thought these secondary cells required a certain 
current according to the surface of the plates. If 
“ Electrician” will kindly refer to my query and 
tell me how many plates to use in each cell and 
other instructions and information desired, I am 
sure he will benefit others than—ELECTRIC BOAT, 


[62317.]—Bain-Water.—I inolose sketch of 
simple apparatus for allowing first few gallons of 
rain-water to run to waste. The whole of a is 
supported on pivot; a shallow vessel is connected 
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by a small pipe to the tilting division, and is placed 
in position shown. On rain falling the vessel is 
slowly filled by the pipe, and tilts the division over. 
Rain then runs down the other side, as shown by 
dotted lines. —S. BEECHING. 


[62317.]—Clean Rainwater.—The apparatus 
described by A Cottager on p. 230 is no doubt 
very efficient; but if I mistake not, the querist 
would prefer some simple device which he could 
construct for himself for a few shillings. I think 
it quite unnecessary to use electricity for this pur- 
pose, as advocated by “ Provis Emsworth,” when a 
simple mechanical contrivance will do much 
better, since the nice adjustment it would require 
is quite unsuited for outdoor work. Connect a 
flexible tube to the spouting, and allow the end to 
hang over a small cistern provided with a float 
similar to the ordinary ball-valve used for w.c.’s. 
To the lever near the pivot fix a light rod, and con- 
nect it to the flexible tube in such a manner that 
when the rod is nearly horizontal the flexible tube 
is tilted or deflected so as to be over the storage 
cistern or the conduit leading to it. The tube 
being in the first position, the water will run into 
the small cistern (an old petroleum barrel will do 
nicely) until the requisite quantity (say two gallons 
for every 100ft. roofing) is obtained. The float 
will continue to rise until that poms when the rod 
will be almost horizontal, and will accordingly 
push the tube across to the storage cistern, allowing 
the clean water to be stored. The dirty water oan 
be emptied afterwards by a stopcock, the float 
sinking with the water will pull back the tube to 
its former position, thus “setting” the apparatus 
for the next shower. A neater device would be to 
have a two-way cock connected with the spouting 
(to “waste” and storage“) and worked as an 


‘ordinary ball-valve arrangement.— RETMOND. 


[623 19.J— Driving Washing Machines.—I 
advise “Icthium” to procure a gas-engine, say a 
five-man vertical, second-hand if he can. A steam- 
engine and boiler requires too much attention; he 
would have to employ an attendant for the boiler. 
The gas-engine is perfectly safe, and would repay 
its cost, as anyone can manage it when shown how, 
and he could stop it at dinner-hour, or at any 
moment, and start it again, whereas the boiler 
would have to have steam up all day.—A. R. 


62822.])—Utilising Waste Suds.—If G. O.“ 
will advertise his address, I shall be pleased to 
show him two simple apparatus we have in daily 
use for utilising waste washing liquid, and effect- 
ing a saving of 50 per cent., or would send him a 
description of the same.— J. M. S. 


[62327.]—Boiler and Engine.— Boiler, say, 
2ft. by 18in., worked at 60lb. and run at 200 revs. ; 


cut-off at three-quarter stroke; lap zin., and travel 
of valve łin.— e C., Bristol. 


L62829. — Per petual Mot ion.— George 
Stephenson's study of etual motion took place 
in the earlier years of his life while he was still 
working as brakesman at Willington Quay on the 
Tyne. For a workman, he was, even at that time, 
more than ordinarily speculative, often taking up 
strange theories, and trying to sift out the truth that 
was in them. He constructed a machine by which 
he thought he would secure perpetual motion, It 
consisted of a wooden wheel, the periphery of which 
was furnished with glass tubes filled with meu. 
As the wheel rotated, the quicksilver poured i 
down into the lower tubes, and thus a sort of self- 
acting motion was kept up in the apparatus, which, 
however, did not prove to be perpetusl. He after- 
wards used to lament the time that he had lostin his 
perpetual-motion experiments, and said that if he 
enjoyed the opportunity that most young men now 
have of learning from books, &c., what previous 
experimenters had accomplished, he would have 
been spared much labour and mortification. Vide 
Life of George Stephenson,” by Samuel Smiles. 
Permit me to commend the latter paragraph to the 
special notice of all who contemplate 7 N 
motion.— ENGINEER, St. Mary Church, Torquay. 


[6 2330.] — Boiler. — The boiler is too small; 
make it 2ft. diameter, and carry a tube through 
lft. in diameter. You need not have end to remove | 
if you have suitable mudhole. It would be quite 
safe at 801b, to 90lb. of gin. plate as above; but if, 
as you suggest, at 60lb., and flanged outside with 

in. bolts 4in. apart and ends dished 4in., would 
e safe without stays.—T. C., Bristol. 


[62831.])—Dynamo—To MR. BOTTONE— 
Eitber you have not Hit upon the right quantity of 
wire, or else there is leakage somewhere. That 
the E. M. F. of the machine is sufficient is proved 
by the lighting of the one lamp; but it is probable, 
from its inability to light four in parallel, that the 
current is leaking at some badly-insulated place.— 
S. BOT TONE. 


[62832.] — Bisschop Gas- Engines. — The 
makers of the Bisschop, Messrs. Andrew and 
Co., of Stockport, supply a small apparatus called 
a pressure raiser, Intended to overcome the difficulty 
complained of by “ Hopeful.” It is driven by the 
engine, and so far as I have seen them at work is 

uite effectual. I know of no other method. 
rite to the firm for particulars.—ENGINEEB, St. 
Mary Church, Torquay. 


p — Bisschop Gas- Engine. — Has 
“ Hopeful” tried enlarging the burner of his 
engine so as to peice a longer flame and insure 
combustion ? this is of no assistance, the 
makers supply an apparatus for raising the pres- 
sure of the gas, by using which the gas in the large 
bag of engine can be maintained at constant pres- 
sure of {§ths; and by employing this instrument 
the power of the engine is much augmented, with 
a redtoed consumption of gas.—PHASIS , London, 
Sydney, 2 V. 


[62333.]—Legal.—If the trustees have impro- 
perly dealt with the trust property, a suit for the 
execution of the trusts would lie in the County 
Court if the trust property was under £500; if ex- 
ceeding that sum, then in the Chancery Division 
of the High Court.— KAPPA. 


[62333.]—Legal.—“C. S. W.” must first ascer- 
tain if the trustees who have “sold an estate left 
by deed of gift and appropriated the same to their 
own use have acted out of their right, Geta 
copy of the deed, go with it to a respectable solicitor, 
and get his opinion. He will also advise you as to 
the method of action, if any.—B.Sc., Plymouth. 


[62333. ]|—Legal—tThe person interested under 
the trust brings an action in the Chancery Division 
of the High Court against the trustees, claiming an 
order that they should administer the trust pro- 
perly. If there is a trust, which would be found 
out in the course of the proceedings, the trustees 
would be ordered to fulfil it and account for the 
purchase money, &. I gather that „C. S. W.“ 
would have some difficulty in establishing his trust, 
and that he only suspects there is one. I say this 
because no purchaser would have bought the eatate 
if the will or deed of gift disclosed such trust, and 
on a sale of it such will or deed must necessarily 
have been shown to him; a person who buys from 
trustees knowing that they are committing a breach 
of trust, and is therefore liable together with them, 
is a somewhat rare animal.— MAZZAROTH. 


[62886.]—Miorophone Ooil—A coil is un- 
necessary on & short oirouit: you simply connect 
the microphone battery and telephone in series. 
One large or two small Leclanchés are sufficient. 
On long circuits conneot microphone and battery 
with the primary coil, The secondary coil is 
joined to line wires, or line-wire and earth, w 
the telephone at the receiving-station.—SM. | 


(62841.)—Bottone’s Medical Coil.—Unless 
you give me some details as to the mode you have 
constructed the olapper and platinum break of your 
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coil, I cannot assist you much. You will also kindly 
remember that as long as the brass tube is over the 
iron aig Yon will get little or no effects; but how 


is your battery made? Have you connected or 
clamped your carbon plate in contact with the 
gino 80, of course the battery cannot work the 


[62345.]—Blacking Oast-Iron Frames.—One 
way of doing this nicely is to paint the iron slate 
colour (oil-paint), and when dry, sand-paper, and 
apply black carriage-japan, obtainable at all paint 
shops. Brunswick black will give a fairly good 
8 HEN DON. 


62848,]—Civil Burial.—Stocks in the name of 
a deceased person are only transferred on produc- 
tion of the probate or administration: burial 
oe are of no use whatever for this purpose. 
— PPA. 


[62348.]—Oivil Burial.—Public companies do 
not transfer securities standing in the name of a 
deceased person on a burial certificate, but on a 
decree of the Probate Court. So this need not 
hinder anyone from directing that he should be 
buried in a field ofhisown. Civil burial in France 
is not this, as “ Hamlet” assumes, but merely the 
absence of a clergyman from the funeral.—B.SC., 
Plymouth. 


[62849.]—Rhubarb.—If the water containslime, 
the oxalic acid will precipitate it as an insoluble 
oxalate before it enters the stomach, and this 
would remain as a fine sandy precipitate at the 
bottom of the dish, and even if it were taken into 
the system, it would neither be redissolved, or re- 
precipitated.—_S, BOTTONE. 


[62849.]Rhubarb.—Over-indulgence in rhu- 
barb does cause crystals of oxalate of lime to 
appear in the urine, and may cause “gravel ” or 
an oxalate of lime caloulus in the kidney or bladder. 
An excess of sugar or alcohol in the diet appears 
to favour its production. I should say that for a 
3 temperate man there is no danger.— RE r- 

OND. 


862350. — Dead Black on Brass. Rub up 
s lampblack with gold size, and then with turpentine. 
1 — DON. 


62352. —Antiseptio Dressing.—I once had a 
| finger crushed in a shaping-machine, which was 
kept four or five months without taint by the use 
~ Of carbolic acid in water. This I have also seen 
* used in German and Italian hospitals, both for 

bandages and as a spray during operations. It is 
-i also the best disinfectant, nly the medicinal 
i aid should be used, thinned with 80 to 100 parts 
is water. A bottle of this solution should be kept at 
„i hand in every place where outs and bruises are 
y: likely to ocour.— HENDON. 


1 . Dressing.—I have found 
6 oracio ointment and lint (B.P.) very useful for 
= small outs, &0., combined with iodoform for very 
* foul wounds. The boracio lint may be applied 
l either dry (scalp wounds), or moistened with water 

or 1 in 20 carbolic-acid lotion. It is a ve good 
r irritating preparation, and quite harmless in 
.; the hands of amateurs, Which is more than can be 
į Said of some other i Three or four 
1 numbers of the “ E. M.“ might easily be written on 
is this subject—REYMOND, 


[62852.] — Antiseptic Dressings. — When I 
happen to cut myself, which, like most amateurs 
who work at machinery, I often do, I sop a bit of 
in Friar's balsam (Tr. Benzoin co.), and 
l 7 it to the wound, leaving it there until heal- 

ing has taken place. When I intentionally make 
şı *Wound in my surgical practice, [apply absorbent 
3 salicylic wool dry, and only remove it when the 

charge comes through. The former method is 
* auitable for slight wounds, the latter for serious 
is ones; but adhesive plaster is the very worst appli- 
3 estion to put to a breach of surface on the skin.— 
W. Doctor MEpICINZz, 


a , (62852,.]—Antiseptic Dressing.—Dry dress- 
* Mgs are getting much into favour. “Bedouin” 

;ı Tecommends filtering paper (disinfected at 120° C 
, See in an antiseptic solution, and dried 
i | Wowily); eight sheets are superposed on the wound, 
- And slightly bandaged. “ Maylard” cleanses with 
bichloride solution, then dries as much as possible 

i Sorina with iodoform, and applies a loose pad o 
‘Absorbent wool, previously dipped in weak bi- 
chloride solution and dried. On this a layer of Gam- 
i tissue, similarly prepared, and on this a further 
yer of great strength; bandage with muslin so 
| that the edges of the wound are under most pres- 
sure. My old master, Lücke, surgeon-general of 
1% the German army, uses now powdered sugar zin. 
and extending 4in. beyond the wound, spread 
2 T and folded in muslin free from grease.—B. SC., 


r a I eS ee 


K [62852.] — Antiseptic Dressing. — No “cuts 
ab and minor accidents,” if properly treated as soon 


y A they occur, ought to reach the stage where anti- 
ae dressing is necessary. But if not imme- 
se agers to, or are carelessly or ignorantly 

ea suppuratien may require antiseptic 


remedies. If the blood is in a tolerably healthy 
condition, and the patient is not a hard drinker 
(this makes a lot of difference), the wound ought 
to heal in about four or five days. The sooner it 
is tied up after the accident happens the better. 
Do not use any cold water if it can be avoided. 
If any dust or dirt happens to get in, it is better 
to wipe it out with a sponge or soft cloth. Do not 
tie in a hurry. Bring the edges together, and bind 
them up with ordinary darning-cotton, leaving the 
threads about jin. apart; then the surface may be 
cleaned with a wet sponge, and well dried. Have 
ready a teaspoonful of Friar's balsam; paint the 
wound over several times with a feather or clean 
finger, till the parts are as brown and shiny as 
mahogany. When quite dry and no blood escaping, 
place over it a piece of dry lint, and secure it wit 
tape or a fold or two of white, soft paper, with a 
little more pressure than at firat. Do not remove 
the darning-cotton till the wound is quite healed. 
If it is allowed to gape open afterwards, and does 
not heal on its “ first intention,” it suppurates, and 
the cure is much delayed. Every workshop should 
have a bottle of this old-fashioned but most in- 
valuable preparation, a roll or two of lint, and 
several pieces of common unbleached tape. Many 
and many a poor soldier has bled to death when 
only a yard of tape in his pocket would have saved 
his life, or that of a disabled comrade. It takes 
up no room, and no man should think of travelling 
without it.—J. H. : 


62356. }—Intensity Coil—I£f I understand 
e Sloper ™ aright, he has room for seven sections of 
secondary wire on his coil, and five of these have 
been already wound, taking loz. eaoh. He has 
now room for only 20z. more in two coils, The only 
thing for him to do is to content himself with 70z. 
of wire instead of 8, for if he attempts to wind 
over any of the other coilg, he is pretty sure to have 
a mishap, and find that the insulation will be 
injured and a short circuit ocour. I should have 
preferred Nos. 38 or 40 for such a small coil, which 
would have given a longerspark. The rule is that 
for every mile wound on the coil about lin. of spark 
is obtained.—_ELECTRICIAN. 


62359. ]—Tlluminated Fountains.—“Gerion” 
will find the most complete and exhaustive desorip- 
tion of the mode of effecting the illumination of 
fountains, &c., in a series of articles contributed to 
“Ours” by Mr. Lewis Wright, which he will find 
in the ENGLISH MECHANIC for the year 1880, 
Vol, XXXII. No. 819, p. 295. This same work 
hás been published by Macmillan under the name 
of “Light: a Course of Experimental Physics, 
Chiefly with the Lantern,” by Lewis hah He price 
7s. 6d.—being the best value for three h 
I have seen for many a year.—S. BOTTONE. 


5 Engine. —Put on drain cocks, 
and leave them open when starting, for a few 
strokes. The cause is, the cylinders being cold, oon- 
dense the steam, and the piston meeting this on 
the down stroke gives a blow to the whole engine. 
Start slowly, and with cocks open.—T. C., Bristol. 


62362.]—Soda Ash and Bleaching Powder. 
—I do not know for certain the method used in 
works for the analysis of the ash, but suspect that 
they merely ascertain the amount of standard acid 


it will neutralise. Black ash is a rather complex | the tooth whose width is increased x 4/2 owing to 
mixture, and its analysis by no means an easy | its angle. The friction being taken at 08 will 


task; soda ash is, I conclude, purified black ash, . i : 
Io ; amount to 1500 ~ 4/2 x O08lb., which has to sli 
but it is still a mixture. The value of bleaching the whole width N Therefore power 185 


wder depends upon the amount of chlorine set s bie a pee 
ee on treatment with acid, and there are numer- | quired additional = 1500 + 4/2 x 08 x 4/2 = 1600 


ous methods for ascertaining that amount. One of | X 08 = 1201b.—T. C., Bristol. 

the best is titration with a solution of arsenite of [62867..—Small Dynamo.—To MR. Bor- 
soda until it ceases to turn blue iodised starch | TONE.—So small a machine, if series-wound, will 
paper. The arsenic solution is made by dis- | certainly not light a 60. p. lamp. If the voltage of 
solving 4°436grm. pure As,O, and 18grm. Na, CO, the lamp be not too high (not exceed six volts), you 
in 600co. water by the aid of heat and diluting | may light it well, if you wind the machine as a 
when cold to 1 litre. 10grm. ohloride lime is dis- | shunt machine, with the following quantities of 


solved in water and made up to 1 litre; 5000. of | wi iz.. field ts. 12 to 14 1402. No. 
this is titrated with the arsenic solution. Hach STEE ee eee 


oo. of the As solution corresponds to lco. of 
chlorine gas at 0° and 760mm. If 40oc. have 
been used, the 5000. of lime chloride = 4000. 
chlorine, and therefore 100grm. of the bleaching 
powder = 80 litres chlorine.—SM. 


[62862.|—Soda-Ash and Bleaching Powder 
Analysis.—I suppose by “ percentage strength 
“ Perseverance means, in the case of soda-ash, 
available alkali (alkalimetrical degree), and in the 
case of bleaching powder, available chlorine. Any- 
how, I will assume that this is what he requires. 
Available alkali in soda-ash: weigh out 16'500 
grammes of the well-sampled sample, place in a 
half-litre flask, dissolve in water, and make up to 
mark. For each test take 5000. without filtering, 
and t itrate with normal hydrochloric acid (86 6 
grammes HC] per litre), using methyl-orange as 
an indicator. Each cubio centimètre of standard 
acid used represents 2 per cent. of available alkali 

Na, O). Available chlorine in bleaching powder: 
eigh out 7°100 grammes of the sample (which 
must have been previously well mixed), place in a 
mortar, add a little water, and grind until a com- 
pletely homogeneous cream paste is obtained; add 


more water, transfer to a litre flask, and make up to 
mark with water. For each determination take 
50cc., whioh equals 0'355 gramme of the sample, 
shake up the flask immediately before each 6000. 
is withdrawn. Titrate with deci-normal sodium 
arsenite solution in a porcelain basin. The end of 
the reaction is indicated when a drop of the 
solution in basin gives no colouration when placed 
on a piece of moist iodised starch paper. If much 
chlorine is left, a brown stain will be Pres, 
whereas if only a little remains a blue spot wi 
result. Hach cubic centimetre of the arsenite 
solution used represents 1 per cent. of available 
chlorine. Preparation of the deci-normal sodium 
arsenite solution: Weigh out exactly 49500 
ammes pare, dry, re-sublimed arsenious acid 
(42.05) add it to 20000. of a solution of pure 
sodium bicarbonate containing 10 grammes of the 
salt, and boil until dissolved. When dissolved, add 
10 more grammes of sodium bicarbonate, cool, and 
make up to a litrewith water. Preparation of the 
iodised starch paper: Grind up 5 grammes of 
wheat or potato-starch to a homogeneous paste with 
water, pour this gradually into about 250co. of 
boiling water contained in a porcelain basin, 
stirring meanwhile. Boil until a clear solution is 
obtained. To this solution add 2 grammes of 
potassium iodide previously dissolved in a small 
quantity of water. Strips of filter paper are now 
immersed in the solution, the superfluous liquid 
being removed by placing between two other 
pieces of filter paper. The paper is used whilst 
moist.—HENRY J. HARDY, F. C. S., Sheffield. 


[62863.]—Legal.—Income-tax can only be de- 
ducted from rent at the time of payment; if not 
deducted then, it cannot be recovered from the 
landlord afterwards.—KAPPA, 


pee ee tax can ouly be 
deducted from the rent payable next after the 

ayment of the tax by the tenant. As the tenant 

id not claim the deduction at the proper time, the 
landlord is not “ liable to a penalty of £50.” The 
tenant may, however, recover the tax by an action 
at law; see case of Spencer v. Parry, 3 Adolphus 
and Hilis's Reports, 38 1.— B. Sc., Plymouth. 


[62363.]~Legal.—Section 60 of Act 85 of 1842 
says that the tenant must deduct the tax from “ the 
first payment thereafter to be made on account of 
rent.” This probably appears on F. Korner’s paper 
if he reads it carefully. By the law of England, 
if a person makes a payment to another volun- 
tarily, and with full knowledge of the facts, though 
in ignorance of his legal rights, he cannot recover 
it back. This very case of F. Korner's was decided 
in 1818, in the case of Denby v. Moore (1 Barn- 
well and Anderson's reports).—MAZZAROTH. 


(62364.] — Billiard Oushions. — If your 
cushions have become hard through cold weather, 
they may be softened by applying a tin of hot 
water; tins are sold for this purpose by the 
makers of tables. If the rubber has perished 
through age, nothing can restore it.—SM. 


62366.|—-Spiral Wheels.—Being of equal size 
and at right angles, the teeth are at an angle of 45° 
to the direction of their motion. The power will 
be decomposed into 1600 + 4/2, acting at right 
angle to surface of tooth, and the same also along 


24, single silk-covered, soaked in paraffin wax; 
armature, 202. No. 24 single silk covered, likewise 
treated with paraffin after being wound. Please 
remember that you can effectually upset the work- 
ing of a Siemens dynamo by running as a motor, 
as you will very likely reverse its polarity. Also, 
please note that the direction of rotation of a Sie- 
mens series-wound dynamo is just the reverse to 
the direction in which it runs as a motor.—S. BOT- 
TONE. 


[62369.] — Silk Underolothing—is more 
‘healthy than merino, which is a mixture of cotton 
and wool; but the underclothing made on Dr, 
Jaeger's principle is better far than either. It oan 
be had as light as merino, and is made of pure 


[62370.J—Beam Oentre.—I have taken the 
brasses out, after removing caps, both by blocking 
the crosshead and then barring the engine back, 
or by fixing fiywheel and then turning steam on 
gently and lifting beam, then blooking under oross- 
perd, 1 crank being up in the latter case. — T. C., 

ristol. 


[62378.]—Photo.—Halvirg a double lens doubles 
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the focus and increases the size of the image. The 

depth of foous is likewise increased. It is a good 

lan to use but little ammonia at first, and increase 

a the image is out, so as to secure density. 
M. 


[62373.]-—Photo.—TOo MR. BOTTONE ‘OR 
OTHERS.—Practically there will be but little 
difference in the effect, provided an appropriate 
stop be used in the right position with the front 
lens of the }-plate. There will be a trifle less 
light in the corners, and perhaps a little more dis- 
tortion; but altogether the picture will have more 
depth. The rapid rectilinear is more adapted to 
close views, interior, and groups, than to distant 
views. The veiling seems to depend more upon 
the pyrogallic acid than upon the ammonia. It is 
possible to develop a perfectly clean, though faint 
picture, with ammonia only; but the addition of 
pyro, especially if the action be prolonged, will 
_gurely give rise to veiling and staining in the long 
run. Hence, my 55 for ferrous oxalate, 
with which you have perfect control over the 
development, and can go as slowly or as fast as you 
desire, without ever staining or veiling the 
S. BOT TONE. 


[62874.]J— Spark Coil—To MR. BOTTONE.— 
A coil to give lin. spark should have about Alb. 
No. 18 in the primary coil, and about Ub. No. 38 
in the secondary. The latter must be silk-oovered. 
It will be better if built up in two sections; 
but this is not absolutely imperative. To work it 
to the full, six pint bichromates will be needed. I 
should not advise the use of the regulating arrange- 
ments in so large a coil, as they would detract from 
the size of spark. Besides, no one who cared for 
his nerves would care to take a shock from a lin. 
spark coil.—S. BOTTONE. 


UNANSWERED QUERIES. 


— . — 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 


Since our last, H. J. Hardy has replied to 62060. 


61888. Photographic, 19. 

61843. Old Violin, 20. 

61846. Engine, 20. 

61851. French and English Locos., 20. 
61853. Painting, 20. 

61856. Model Screw Steamer, 20. 
61858. Sectional Induction Coil, 20. 
61872. Perished Vulcanite, 20. 
61874. Sawing Logs, 20. 

61879. Colliery Lamps, 20. 

61880. G. N. R. Locomotives, 20. 
61884, Aro Lamps, 20. 


62090, Estimation of Nitrogen and Phosphoric A cid in 
Manures, p. 112. 

62095. Midland Single Engines, p. 112. 

62111. Medal. 113. 

62128. Rear - Driving Safety Bicycles, 113. 

62185. Gas Engine, 113. 

62136. Cutter Frame, 114. 

62152. Coins and Tokens, 114. 

62156, Snb-sizing Paper, 114, 


QUERIES. 


[62875.] — Eight-Wheel Rolling Stock. — Will 
anyone give a few detailsiof the length, weight, wheel-base, 
carrying capacity, &c., of the 6 and 8-wheel radial axle 
carriages in use on the G.W., G. N., and L. and N.W. Rail- 
ways? I wish to ascertain the dead-weight per passenger 
of these as compared with bogie carriages. Some mention 
as to position of the radial axles would also oblige— 
SPECTATOR, 


[62376.]—Accumulators.—How many storage cells 
will be required to light six 20 volt 100. p. lamps for four 
hours, and which is recommended as most suitable for a 
novice to use? My dynamo gives 35 volts and 7 ampères. 
ade mention size and cost of cells formed ready for use. 
— O N ‘ 


(62377.)—Inhalent.—To “B. Sc., PLYMOUTH,” OR 
“ DOCTOR MEDIOINZ.”—Will you kindly gives list of the 
principal inhalents used in bronchitis and irritation of the 
throat and air passages, with the quantities and mode of 
inhaling. A relative has lately bad acute bronchitis, 
which threatens to become chronic, and I think the 
D remedy would probably be the best.—BRON- 


(62378.] — Medical Battery for Neuralgia.— 
Will Mr. G. Smith kindly give particulars how to mace a 
medical battery, same as he speaks about on page 100, 
No. 1,149, and oblige a sufferer with neuralgia ?—H. DEAN. 


[62379]—Acoustic Telephones. — I made a pair 
of these according to instructions sent me by Mr. B. 
Conry, who, I am given to understand, has left England. 
He said wooden pulleys (as shown sketch), the axle insu- 
lated from wood bracket with indiarubber. I fixed it and 
tightened wire with a strainer, but could not hear what 
‘was said, although I could hear whistling and shouting, 
so I tightened up more, and have broken the brackets. 
These brackets were tolerably large, and larger ones would 
look very bad. Oan I use iron ones, put through wall with a 
nut and plate on back provided, and insulate the axle as 
before (as in sketch)? Would it sound all right? The 


— 
e 


the instrument. 


know the particulars of the contrivance of the s‘irrup- 


INSULATED 
WITH INDIARRUBBER 


wire is No. 18 gal. iron, and the distance is 50yds. in one 
stretch, and passing over four insulators (as in drawing). 
I had a great strain on the wire before, but it would not 
speak, When the wind blew it made a noisein the instru- 
ments, so that you could not hear anything. Should this 
beso? Shall be grateful for any hints as to where I am 
wrong, and also whether the iron holders for pulleys will 
do ? — W. E. ROGERS. 


[62380.]—Achromatic Condensers.—I should be 


much obliged for any information upon the subject of 
achromatic condensers for use with the microscope. Iam 
at present using a “ Webster,” with wheel of diaphragms 
and stops, and this affords me yery good results up to a 
point; but 
formance of, what I believe to be, a first-class immersion 
1-10, and it is information of the best piece of apparatas 
to co-operate with this and still higher powers that I now 
ask for. My stand isa first-class full size, and with the 
1-10 in question and very oblique light (the substage being 
entirely removed), I can, 
occupying a longer or shorter time, resolve “ Rhomboides, 
but the process is primitive in its character and uncertain, 
and therefore uneatisfactory as to its result, and as I am 


Iam desirous of securing the very best per- 


by very eareful manipulation, 


without any pereonal experience of any of the high- 


angled condensers produced by the various makers, any 
information of a practical nature fram any of your numer- 
ous readers who are experts in microscopic illumination 
and the resolution of the severer “ tests” will be of infinite 
service to me, and, I doubt not, to many others. The 
information should, in addition to the capabilities of the 


instrument described, include the maker’s name and the 


price.—F. R. B., Exeter. 


(62381,])—Eyepieces.—I have a telescope, 2} aperture, 


33in. focus, the barrel of which is 34in. Will some reader 
kindly inform me what lens will be necessary to make two 
eyepieces with powers something like 120 and 150 respect- 


ively? I bave an astro. eyepiece, but cannot focus it on 

The lenses are Izin. and Jin. focus. 

we should be their distance apart and the power ?— 
EX. 


[62382.]—Deliquescency.— Will any of our chemical 
friends kindly say which is the more deliquercent—Viz., 
calcium or magnesium chloride, and give the relative 
strengths in this respect? Alsosay which is the higher 
priced for commercial purposes when in the solid state? 
—NIORELY. 


[62383.])—Sin. Refractor.—I have a zin. refracting 
telescope, by Solomon, of fair defining power ; but, on 
looking at bright objects, such as the moon and Jupiter, 
a fringe of diffused light is seen all round. This increases 
by using high powers. Can any reader kindly inform me 
8 the cause of this, and suggest a remedy ?- FOREST 

ATE. 


[62384.J—Turbine.—I should feel deeply obliged to 
any kind friend for an answer to the following query. 
have a pipe, lin. dia., constantly full, bringing water from 
a height of 60ft. down a field at an angle of 60° with the 
horizon. 
of pipe? Is it sufficient to work a turbine giving 3 or 
1H. P.? If so, kindly state name of it, or maker. —H. G. 


62385.J Drawing. Would anyone kindly tell me, 
with name of author, if there is a good work published on 


the Engineer's Drawing Office, embracing colouring and 
finishing of drawings, with general hints for the above, 
aud js there one also on high-speed engines for driving 
fans, dynamos, &o. 7H. G. 


(62886.J—Moulder’s Mineral Blacking —What 
ingredients are used in the composition of the above, and 
the method of its manufacture ?—BLACKING. . 


(62387.]—Stirrup Leathers.—I am pleased with 
the description of the safety saddle, and consider it the 
most rational method of stirrup hanging to prevent acci- 
dents to riders and sore backs to horses. I should like to 


leather latches to release a rider if thrown with his foot in 
a stirrup.— THOMAS WITHAM. 


[62388.J— Lentils.—To “Eos.” — You say you tre- 
quently partake of this dish. Will you do me the kindness 
(and many others, I believe) of stating precisely how it is 
prepared ?- ATZ. 


162389.]—-To Die Makers.—I should like to be 
assisted with the foltowing: I want to make a tool to out 
pieces (see sketch) from sheet steel, No. 26 B. W. G. I 


SW. N? 26 SHEET STEEL 


have nota stamping press, and therefore sball be obliged | have a co 
to devise a tool that will stamp these out by the aid of a'| twenty 1 
I dave made a tool to stamp out small square | furnace bars 18gin. 


mallet. 


and the angles AB D and ABC 
respectively. What is the distance from 


quantity of ash and oak boards, about din. 


What force does the water exert at the bottom | 


SAME AS 
OTHER END 


~---- 50 YARDS--- - 


pieces about fin. The tool being held between guides, I 
am ratber doubtful about applying the above principle to 
this, owing tò the greater cutting surface. The die might 
break when hit by a mallet. What is the best steel to we. 
for the dies? —G. H. 


[62390.]—Trigonometry. — Could any reader give 


me the formule for calculating the following :—AB 
= 1,000yds., angles BAC and 3 A D = 76° 30’ and 44° 10” 


c D 


B 


= 81° 12’ and 46° 5, 
C to D ?—L06s, 


(62391.J—Engine Query.—The cylinder of a stam 


engine, 3ft. 6in. in diam., the stroke 5ft., and the steam 1 
cut off at 3 of the stroke. 
pressure, and work done 
(2) by log., 3 = 10986. 
FIX. 


If steam be admitted at 451b, 
in one stroke—(1) theoretical, 
Show work in full.—ONs IS å 


(62892.)—Planing Thin Boards.—I have a large 
thick, to plane 
up both on the faces and edges. They require a good sor- 
face, as they have afterwards to be French polished, Wil 
someone kindly tell me the best machine, or machines, fot 
this purpose ?—E. O. 


[62393.]—Pump Chucks. — To “A. 0. 8,” 1% 
OTHERS.—I shouid be greatly obliged if any of our 
will give me full instructions, with drawings, of a rotary 
oil pump. Please give full particulars, with all measure- 
ments, Will “A. O. S.” give us a few of the handiest 
chucks suitable for a 3in. lathe, that an amateur. 
make himself? If he would give us exact measurement 
I shall be obliged.— LEARNER. 


(62394.)—Planing Casting. — How is this bol 
planed out? It has to be swootned and enlarged so asto 
admit of a nut running easily up and down it. My diff- 
culty is that the hole is blind—i.e., has an opening at on 


SECTION 


FACE VIEW 


end only, therefore the planer tools will not lift out at the 
end of the cut. zin. has to be taken off in the under oub 
as the hole has become too small in casting. The faishe 
size of hole 18 1 9-16in. by 1 5-16in.; the slot is ĝin. wide: 
total length of hole, 18ġln. Material is iron, with & 
skin.—A, F. SHAKESP EAR, Dresden. 


[62895.J-Dynamo.—Will some electricians kindly 
help me with their advice? I have a small dynamo, 
which wants altering, as it will not produce any outen 
when driven by engine power, but will run as & 271 
when a current of about 26 volts is put through it 
believe it is half-size of Siemens's smallest dynamo. 
total height is 9in. The cores of field coils measure, 0 
wound, 2ġin. high, Sin. broad, wound with six layers f 
No. 20 d.. 0. It has three pairs of field magnets, made t 
bar iron zin. by 3-16in. Armature, 2hin. dia, wound 
ten seotions, each section having two layers ot No. 184.06 
It is coupled up so that the current travels 
first terminal through top field coils, armature, botton 
field coils, to second terminal. Issizeof wire and unte 
of layers right? I should like it to light g few 
lamps. What power can be got out of such: oe 
and what engine power will it require to drive it at 
required speed ?— HOLLAND. |: 


! be 
(62396 J—Meroury. — How can impure mere 
cleaned ? I triea with dil. HNO, for four weeks wie 
any result.— HOLLAND. l 


[62897.]—Size of Boiler for Compound Engin 
for Steam Launch.—To T. C., BRISTOL 1 
nearly completed a singlo tandem 0.8. o. engine of i 
lowing siges : h. p., 21u. dia. ; l. p., 3 Bin. by 4 n. stro. 

per vertical tubular boiler, 24in. high, d 
fire, dis 


in, metal tubes, watér all 
by IIIn. high, and am thinking af 


5 
* 


- Yb 


17 


N 


e 


1 
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fitting same into 18ft. boat to drive a 13ia. propeller, 
about 2ft. Gin. or 3ft. pitch. Will yon kindly give me 
your practical experience, and say if boiler is large and 
strong enough to stand a pressure of 601b., aud what revs. 
ought I to get at that pressure, and pitch of screw being 
ott. 6in., say ? The boiler is well stayed and riveted, and 
à thick throughout.—PRESTO. 


(62398.]--Fluorine Isolated.—I saw it stated about 
nine months ago that fluorine had recently been isolated. 
Can any reader inform me how this was effected, or tell 
me where I oan find a description of the process? What 
are the properties of free fluorine, and in what sort of 
vessel can it be kept ?—T. W. I. 


(63399.)—Tallow.—What will prevent tallow going 
4 sody? in cooling, so that it will set firm and hard ?— 


[62400.]—Large Field Eyepiece.— Will“ F. R. A. S.“ 
kindly give instructions for making that double convex 
field glass, say, out of plano-convex lenses with their plane 
surfaces cemented together, and state their foci, that of the 
achromatic eyepiece being —in. Ihave one 2%in. plano- 
convex, but that would be too high, however, say 24 in. for 
the focus of eyeglass. Perhaps he would not object first 
to look at Rob. Orus.” in“ E. M.,“ 13 Nov., 1885, p. 225, 
“ An Equi-biconver Field Lene”; also Sir G. Airy in Royal 
Astro. Monthly Notices, Vol. XXIII. p. 70, A Meniscus 
Field Glass."—ANOTHER CORONA. 


— Thermo Battery.—Will someone kindly 
orm me the best way of construoting a good battery, at 
least 5 volts, E.M.F., using oil, not gas? Pull particulars 
will greatly oblige—E. J. O. 


(62403.)—Model Locomotive.—Will “ E. L. P.,“ or 
any other reader, kindly send the chief dimensions of 
boiler and firebox, with cylinders lin. by 3in. and driving 
wheels Shin, diam.?—OHEMIN DE FER. 


62403.)—-Speeds for Orank Shaft.—Will anyone 

tell me the size of the speeds on the crankshaft of a 6in. 

ecrew-cutting lathe, as the sizes of the speeds on the head- 

stock are 6in., bin., 4in., and 3in. diam., ljin. broad, and 

trom the centre of the spindle to shaft 251n., and which 

would be the easiest way to make one in the rough con- 
dition 7—A. 8. 


{62404.]—Oxygen Gas Tank.—I am about con- 
structing dmall tank, portable, simple in action, and equal 
pressure when in use. I have searched the file of “ E. M.” 
on p. 625, Feb. 13th, 1885. I found the desoription of one 
givenby“ J. T. F.“ Would he oblige with sketch of the 

‘one he mentions reduced in bulk by one half? Does any- 
one know of any improvement on one capacity, about 
Akt.? Give dimensions.—AMATEUR. 


[62405.]—Colouring Copper.—I have some articles | K 


in pure copper, which I want to finish with the deep 
chocalate colour, seen on medals, & . Oan any reader 
give me a practical kint on the subject ?—W. J. R. 


- (62406.]—Pulleys.—I have a 36in. pulley, driving a 

Min. ditto, the distance between the two being in a direct 
line, 10ft., and the small pulley being about 6ft. lower then 
the larger one. Theoretically the small pulley should 
revolve ten times faster than the large one, but I find it 
does not make more than eight revolutions to one of the 
big one,and increasing the speed of the latter seems to 


make no difference. Perhaps some kind reader will help 


me. I have tried rosin on belt with no benefit, and have 

it as tight as it will go. The belt is not crossed. Would 

that improve matters, or does the fault lie in the short 

belt-and disproportion between the pulleys? I cannot 

increase the length of belt, but I could substitute a smaller 

palley for the 36in. one, and drive it at higher speed ?— 
OOTOR MEDICIN E. 


[62407.)—Davis' Interlocking for Signal Arms. 

n any correspondent give a diagram of this apparatus, 

as there is none given in Mr. Stretton’s “ Safe Railway 

Working,” and I cannot understand his description? Its 

object is to prevent accident, should a fracture occur in 
the rods or wire.—REYMOND. 


[62408..—_Dynamo.—Will Mr. Bottone please state 
the weight of iron used in the dynamoin his book? Please 
state weight and gauge of wire for small Siemens dynamo 
a eia Zin. by lin, ; fields in one, 121in. by lin. by lin. 
Ez JLATE, 


[62409.]-—Galvanising.—I shall be glad if any ot our 
ers can furnish me with the instructions necessary for 
conducting this process ina bath of about 3 oubio yards 
capacity. I want to galvanise buckles; also iron 
sheets, abond 6ft. by 3ft. What. ingredients would it be 
necessary to provide, and how manipulate? I should 
1. be glad of the formula for tinning iron “ bright 
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Holloway's Pilis.—These Pills cleanse the bloo? 
from all ognfaminations, and by that means strengthen and 
rate the whole system, heal stimulate the sluggish 
„Fepreas Over-excited action, and establish order of circula- 
— W every } part of ips body. The balsamio 
, y's B exer marvellous power in givin 
tone tos at and nervous constitutions. a e 
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’| two quarts of water; add loz. of pearlash, and 
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PROBLEM MXLIII.—By T. H. BILLINGTON. 


(7 K. U 


B 


Y 
Us 


tatad dA 


M rar 


White to play and mate in two moves, 


SOLUTION TO 194l 


White. ack. 
1. B-E 7. 1. K- O 3 (a). 
2. Q- B 3. 2. K moves. 
3. Q B7, mate. 


(a) 1. K-B 4 (b). 
(5) 1. P-K 6 (e). 
(c) 1. P-R 6. 


2. Q takes P, &c. 
2. Qt 4, &o. 
2. Q-Kt 3, &o. 


NOTICES TO CORRESPONDENTS. 

CORRZEOr solutions to 1,041 by A. Dean, A Beginner 
(but main play after first move wrong, and other variations 
not given), J. Palmer (but 1. 5 K r wrong), E. O. M. 
(Ipswich), Major (very pretty), T. H. Billington, F. 
rasser, H. Hosey-Davis (yery neat), G. A. A. Walker, 
Snowdrop ; to 1,040 by H. Hosey-Da vis, G. A. A. Walker, 
T. H. Billington, Black Pawn, Snowdrop, J. Mackenzie, 
and A. Bolus. 


PROBLEMS received with thanks from Onyx, I. M. 
Brown, and Anon. 


BLACK PAWN.—We should rather have said that the 
solver has no right to assume that Black's last move was 
two squares with his P; it might have been one, or he 
might have moved another piece, in which case White’s 
first move is inadmissible, 


W. HEWSON-KILBEE.—In 1,041, if, as you propose, 


1. Q-R 5 2. Q Kt 6 . re 
K-K EA K-Kt 5 e it 5 K takes K Kt 
2. LB T (ch) 3, Qor Kt mates. 


K moves 
aS CAE TG 


Imitation Rosewood.—Boil one-half pound 


of logwood in three pints of water till it is of a 
very dark red; add one-half ounce of salt of tartar. 
Stain the work with the liquor while it is boiling 
hot, giving three coats; then, with a painter’s 
graining brush, form streaks with the following 
solution: Boil one-half pound of logwood chips in 


apply hot. 
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NOTICH TO SUBSCRIBERS. 


goatee observe that the last number of the term for which 


Wrapper, asan intimation that a fresh remittance is 
it ia p reete to continue the Bubscription. 


Suabseribers receiving their copies direct from the office are re- 


eir subsoription is paid will be forwarded to them in a PINK 
necessary, if. 
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ANSWERS TO CORRESPONDENTS. 
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%% Ali communications should be addressed to the EDITOR 
of the ENGLISH MECHANIO, 332, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on ene side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 


jas well as the titles of the queries to which the replies 


refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving auch informa- 
tion, cannot be inserted except as advertisements, 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
ane the names of correspondents are not given to in- 
quirera, 


% Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &., of letters to hand 
3 e evening, May 11, and unacknowledg 
elsewhere 


W. F. STANLEY.—R. Keith.—F. Munro. —Outtriss and Co. 
—H, H. Holt.—T. Inwood.—8. Bottone.—J. W. Simbold. 
Henry Oarter.—Jack Oade.—36.—S. B.—Rafter.— 
Learner.—Halifax.—Lens.—Ivy.—Student.—Dr. Terby. 
—J. B. Inquirer.—J. Hy. T.—G. Fryer.—F. G. Hel- 
more.—Samuel Davies.—John W. Hililer.—Uopeaux.— 
P. W. Baldwin.—Eos.—Joseph Rawlins.—A Fellow of 
the Royal Astronomical Society.—A.M.1.0.H. 


W.TUNBRIDGE, (Of course it is of use to others; that is 
the reason we have so often repeated the directions 
since Vol. XXIX. The latest occasion on which we 
have given the recipe will be found on p. 209 in answer 
to Copyistical,” and if you refer to the indices, you wiil 
find a number of modifications.)—FISHER LAD. (If, as 
you say, the accident was due to defective gear, com- 
pensation might be obtained; but it would be advisable 
to settle the matter by mutual agreement.)—INQUIRER. 
(As soon as she arrives at years of discretion.”)— 
M. B. R. (We do not remember.)—R. WREN. (See 
indices of back volumes. The usual method is to dip 
the insect or flower into an alcoholic solution of nitrate 
of silver,and when the spirit has evaporated expose to 
the fumes of phosphorus under a bell-glass. That re- 
duces the nitrate of silver to the metallic state, and the 
object is ready for immersion in the plating bath. 
Others use a solution of albumen containing 3 per cent, 
of nitrate of silver. You will find a method described 
in this number.)—INOUBATOR. (From 100° to 104° Fahr., 
but 103° is the atandard.)—P. H. SANDERS. (Trouvé's 
solution is made up of 150 grammes bichromate of 
potash, 450 grammes of sulphurio acid, and one litre of 
water. See p. 941, p. 105, or No. 945, p. 192. The 
elements are zino and carbon.) — T. P. (They 
can be magnetised by placing in a coil of wire 
through which a current is passing, or by drawing 
& permanent magnet overthem. The method has been 
frequently desorided, and is explained in every text- 
book of the science.) H. K. (You should have added 
spirit—say two fluid ounces of rum to the pint of rose- 
mary decoction. It did not produce the white scales.” 
A good mixture as a hair-wash is made by mixing half 
an ounce of carbonate of ammonia and once ounce of 
carbonate of potash in a pint of water, to which is added 
five fluid ounces of tincture of cantoarides and three 
quarts of rum. N.B.—Tbe last-named may be omitted; 
but after using the solution the hair should be well 
rinsed in cold water.)—YOUNG BOILER-MAKER. (The 
address was Blackpool, we believe; but at any rate, you 
can obtain the book through Mr. Oalvert, Great Jack- 
son-street, Manchester, price 7a. Courtney's * Boller- 
Makers’ Assistant, published by Orosby Lockwood 
and Oo., Stationers’ Hall-court, E. O., price 2s., might 
suit you.)—N. J. B. (There is no work on the 
subject. Lou will find practical instructions in baok 
volumes—especially Vols. XXXVI, XXXVII., and 
XXXVIII.)—J. 8. (Such a material would be of con- 
siderable value, and would certainly be patented by any 
one who invented it. As to the celluloid, see No. 1143, 
p. 534, and the indices of back volumes.) — WOODWORE- 
ING MACHINIST. (Send two penny stamps to the Secre- 
tary, Emigrants’ Information Office, 31, Broadway, 
Westminster, 8. W., and ask for the New Zealand Hand- 
book and Circular. Opinions differ as to the climate ; 
but it is certainly as healthy as that of these islands.)— 
VIOAR. (Provided it is only for the purpose of experi- 
ment, he may; but not if he is going to derive any 
benefit from its use.)—J. D. R. (Your questions were 
answered as soon as possible after their receipt—on p. 
186, number for April 22. The second question is varied 
now, and the answer is Les.) — GAS FITTER. (Procure 
the book published by Gent and Co., Leicester, ad ver- 
tised on the front page.)}—MUDDLED. (No. The other 
questions are incumprehensible, or have been fre- 
quently answered.)—Q. (By the smell or taste. The 
wood spirit added has an offensive odour and taste. If 
you mean pure methylated as distinguished from that 
to which shellac has been added to make finish, by 
allowing a little to evaporate on a piece of paper. 2. It 
was refilled partly by the water trom land springs in 
its bed, but mainly from Chelsea Waterworks at a time 
when heavy rains had produced floods.)—WILLIAM 
BENET. (Messrs, Lancaster and Son, Birminguam, 
supply materials and instruotions.)—F.W.B. (What 
is it you mean? The simple answer would be—Size or 
fill the pores with polisher’s stopping, and coat with 
varnish or French polis h.) —J. C., Somerset. (You can 
obtain the ordinary pigments ground in oil, and can 
thin them with boiled oil and turpentine to suit the 
work, Davidson's House Painting,“ published by 
Crosby Lockwood and Oo., 63.) —-REED ER. (It must be 
printed in proper transfer ink if impressions are to be 

taken from thestone.)—HARDWARE, (You can obtain 
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what is called provisional protection for little more 
than a sovereign, and that will give you ten months in 
which to look fora capitalist. A complete patent costs 
only £4 in stamps, and lasts for four years.) ONE WHO 
WANTS HELP. (Such a query coming from Birming- 
ham is surprising. We donot know ofa japan which 
s will by no possible means come off again „*; but you 
can procure japans in your town which you can apply 
witha brush and hold over a gas-jet or a fire until they 
dry hard or flame. For any further information, see a 
number of articles and notes in back volumes.) — IN A 
FI. (Colour the leather with ink or with acetate of 
iron, and dress with cod oil or castor ofl. See many 
recipes in back volumes, or procure Watt’s “Art of 
Leather Manufacture,” published by Crosby Lockwood 
and Co. Two articles on dyeing leather in Nos. 1110 and 
1112.)—NON-ELECTRIO. (They are made in several 
forms. For Instance, of little strips of copper and zinc 
separated by canvas, or of little cylinders of zinc, 
covered with canvas and bound round with copper 
wire; but they are of little, if any use. See “Elec- 
tricity in the Treatment of Disease,” by J. R. Tuumer. 
London, E. W. Allen, or the author, Imperial Sana- 
torium, Harrogate.) — G. F. (Such a query is 
against the rales. You will find them adver- 
tised, and no doubt can hire them on trial.) — 

„SMITH. (Presumably you mean what is known as 
the Oartesian diver, described in almost any textbook cf 
physics. The little figures are made hollow, and 
weighted so as to float upright. The top of the tube is 
covered with rubber or bladder, and pressure on that 
forces a little water into the figure, which sinks. On 
relieving the pressure the air expands and the figure 
rises.) —CYOLIST. (You should refer to any good treatise 
on arithmetic—article, Permutations ; or to the back 
volumes under various headings, such as Change Ring- 
ing, Chances, &c.)—L. B. LINCOLN. (Similar question 
answered last week. You will find many hints on the 
construction in back volumes, and con precure sketches 
by sending for the catalogues of dealers. See Hints 
No. 4 above.) ARTHUR MER. (We should not be able 
to make much of the drawing as an illustration, so have 
not used the letter.—STEEL. (Many good second-hand 
machines are advertised in these columns; but at your 
distance it would be safest to pat yourself in the hands 
ofa good maker. You may depend on the Centaur 
Company, Coventry. See their advertisement and write 
them for prices.)}—S. WITHERS. (If private communi- 
cations of that kind are wished, they must be established 
through the Sale Column.)—J. J. ALLINGHAM. (Go 
along with you! What have we to do with the east 
wind, &c.? Or has your strange epistle been sent to 
us by mistake? Your candour as regards ourselves is, 
at any rate, very refreshing !) 


A New Washable Truss.—An Important Inven- 
tion.—Harness Xylonite Truss is the most perfect appliance ever 
invented. It gives complete comfort arid support without irrita- 
tion. It has a beautifully smooth, flesh-coloured surface. and 
is guaranteed to last a lifetime—Addrees: MEDICAL BATTERY 
COMPANY (Limited), 52, OXFORD STREET, LONDON, W. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for he firii 
24 words, and 8d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Solentifio Appliances.— CAPLATZI 
1 Depot, Chenles-street, near British Museum. Establishe 


Micrography.—Rare and beautiful specimens by. 


the late Dr. Farrants, President of the Royal Microscopical Society, 
London. Exchange.—H., 49, Handfleld-road, Waterloo, Liverpool. 


A 4zin. Sorew-cutting Lathe, 4ft. 6in. gap bed, cost £25, 
only been in use one month ; will exchange for Zin. treadle lathe 
and cash.—THO8. CATHERALL, Dunstable-road, Luton, Beds. 


Dynamo, laminated armature, 44 by 5}, splendidly 
made machine, good as new. Exchange. Photo.—E. THORNTON, 
Hind pool-road, Barrow-ia-Furness. 


Second-hand Lathe wanted in exchange for Bioycl 
or Look-stitoh Sewing Machine.— Wellesley House, ene San 


What exchange for Coventry Rotary pattern 
„% a tow a R Tricycle, 


Gentleman’s Gold Ring, stamped 15 carat, with 
handsome shield-shaped blood stone, good heavy piece of jewellery, 
2 ener Gold Looket. What offers up to £3 lis. ?—JOB BLAIN, 

T 


“ English Mechanic.“ — Wanted, back volumes, 
clean, unbound preferred, complete set or odd volumes. State 
lowest value and wants.—ZERO, 24, Tintern-street, Brixton. 


Two Coventry Bicyoles, 50 and 54in., both in thorough 
good condition. Offers for both to £7 val uo, or single —17, Nowland- 
street, Kettering. 


Wanted, 44 or bin. Sorew-cutting Lathe, chucks, &o., 
foot power, must be good machine. xohange Royal Meteor 
Sociable, or offers.—B., 35, Tranquil-vale, Blackheath, 8. N. 


Wanted, good Field and Marine Glass. Exchange 
ENGLISH LEVER, 4in. O.G., Jewellery, Books, English Concertina. 
WA DELL, 67, Thomas-street, Aston, Birmingham. 


Medland's New Pentaphane, 5-wick Lanterns, a 
number of alides, cost £7. Good exchange offers.—W. S., 8, Glad- 
atone-atreet, Battersea. f 


What offers for 60 numbers of “ Knight's Practical 
DIOTIONARY OF MEOHANTOS,” clean, good as new.=-MARBIOTT, 
Fleokney, Market Harborough. 


Powerful new Induction Coil, in perfect working 
order, on mahogany stand, with condenser. Exchange Ele ctro- 
Motor, value 11a. —H. FISK, Queen-street, Ipswich. 


Model Launch Boiler, horizontal, 10in. by 6fin., 
lagged, quite new aud complete, without fittings, internal flre dox, 
brazed. Wanted, small Tricycle,—STANLEY, 17, Wood-atreot, Old 
B rompton, Chatham. 


Prioyole, ball bearings, Coventry make; photo, 8 
stamps. change 4 or Sin. back-geared alide-rest Lathe.—M., 14, 
Church-street, Olubury. 


Offers wanted for a Pair of Patterns for 6 back-gear 
Head Stocks and Mandrel, fitted with cone bearings and barrel with 
. sore m, by Cunliffe and Croom.—23, Lloyd - street, War- 


Large Barrel Organ, 8ft. high, 33 tunes (sacred). 
Wanted, Lathe or small es Ragin, Da 37, anes (gecon 


ENGLISH MECHANIO AND WORLD OF SCIENOE. 


52in. Bloyole, in good condition. What offers for | 


exchange? Value £3.—W. T. BARKER, Fleetwood, Chepstow-road, 
Croydon. 


j-plate Rolling Press. nearly new, cost £3. Ex- 
ohange.—W. T. BARKER, Fleetwood, Chepstow-road, Croydon. 


Wanted to exchange, Vertical Boiler, with necessary 
mounts, about quarter horse-power, for chain-geared Bioyole.— 
Address, T. V. BOND, Engineer, Church-road, Ramsgate. 


Exchange for modern Tricycle, Horizontal Engine, 
sin. by 4in. cylinder, flywheel 15in. by: lin., about 4H. P. — P. 
ROBERTS, 145, Berry-street, Bootle. 


Pocket Aneroid, in case, 
compass, London made, cos? £3 108., 
Hay burn-terrace, Glasgow. 


Pair Morse Sounders and Keys. well made. 
Offers in useful or Electrical Apparatus.—-GEORGE PEERS, Little 
Hulton, Bolton, Lancashire. 


Bicycle, 50in., splendid machine, fitted with latest 
improvements, suspension saddle, ball bearings, detachable oranks, 
dust-proof head, King of the road lamp, dropped. handles, hollow 
forks, &o., spooa brake, ridden only few weeks ; w ll sell outright 
or exonenge small Steam Launch or Boat.—MAODONALD, New 
Mills, Stock port. 


Tennis Racquet, 
Exchange Mechanio’s Requ 


Villa Cross, Birmingham. 


Very good whole-plate Portrait Lens, good com- 
ound microscope, in rosewood case, mag. about 200 dia.; first 
hirty-six parts“ Cassell's Enoyolopmdio Dictionary,” for Laucaster’s 

half-plate Instantogreph set, with extra dark slides, or offers.— 
T, COLLINS, Bervie, Kincardineshire. 


“English Mechanic” last six volumes, XXXIX., 
XL., XLI.. XLII., XLIII., XLIV., complete, with indices, un- 
bound, clean. Offera.—245, Manchester-road, Bradford. 


No 2 breechloading Saloon Rifle, worth 20s. Ex- 
change good Oyclometer, to suit 40in. wheel, or offera.—C. K., 
Lady Gross, Gayton- , Harrow. 


Wanted, a Suter's 3A or 3B Lens, also Suter's Wide 
angle 14 and 64 lens. Exchange. — W. NEWBOULD, Eyre - lane, 
meld. 


56in. Bicycle, light roadster, 
hollow forks, adjustable pedals and step. new long distance 
spoon brake, alarm, spanner, pouch, Ko., in good order, and very 
safe riding. by Keen, will exchange for watch, value 108.— 
SOHOFIELD, 396, Whally-road, Shuttleworth, near Bary, Lane. 


Alarge Black and Tan Bitch, splendid watch-dog. 
Will exchange lathe tools, or cash 1Us.—32, Vine-street, Tyne Dook, 
South Shields. 


“ Ghambers’ Journal,” 2 volumes, well bound, in 
ood condition. Will exchange for good Sin, Leg Vice, or offers.— 
AYLOR, junr., 17, Wakefield-street, Warrington. 


Dynamo Castings, turned and bored for fitting, 
Lamp, and 12 yards of covered Wire. Exchange.-GAaLE, Bank- 
street, Melksha 


with altitude scale and 
almost new. Offers.—S ,2, 


new Guinea. Champion, 130z. 


double roller bearings, 
saddle, 


m. 


Bicycle Breeches, 18in. fork, horizontal Slide- 
valve Engine aud Boiler, 3 vols. of “ Boys’ Own Paper.“ Exchange 
for Banjo, or offera—LAWSON, Mold. 


Salvo Tricycle, ball bearings throughout, lamp, &c., 
cost £26. Exchange offers.—9, Wellington-place, Bowdon. 


Wanted, ay and. Parallel Vico Give a exchange 
new Photographic Apparatus, large Musical Box, Wringing Machine 
new Cuckoe Clock. B., 107, Chatham-street, Walworth, SE. 


Will exchange vertical riveted Iron Boiler, 18in. by 
9, all fittings and firebox; burn coal; worka up to 1001b.; also 
Horizontal Engine, I by 1${n., for good Lathe.—C. WATSON, Bly- 
burgate street, Becoles, Suffolk. 


Facile Bicycle, 44 Screw-cutting Lathe, “ Engi- 
ineer,” Engineering, bound and unbound, half price. Watch 
Glases. Offers.—H., 164, Euston- road. 


— 
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Advertisements are inserted in this column at the 
rate of Gd. 7755 the first 16 words, and 6d. for every 
succeeding 8 words. 


Patent Heat Conductors, for cooking, save one- 
third time and firing, and one pound of meat in every ten pounds 
cooked, retaining all nouriahment. 


Roasters and Bakers, 28. 6d.; Boilers, 2s. Of all 
. Pamphlet free. — TALLAOK, 28, Hatton- garden, 
ondon. 


Wimshurst Infiuence Machine.—Sole manu- 
faoturers of new and improved pattern. lain. from $0s.—KING 
MENDHAM, and CO., Bristol. 


Deposition of Smoke —Oomplete Apparatus to 
perform this never failing experiment with statio electricity, 68. 6d 
and 10s. 6d. — As above. 


Standard Ohm, in boxwood cylinder, guaranteed 
corre o ten thonsandth of ohm, 18s, 6d., with copper poles, 3la— 
8a è 


Galvanometer Cards for tangent and ordinary 
combined, vertical, astatic, reflecting, and unmounted compass 
cards As above. 


Variable Resistance Incandescent. Lamp 
STAND, invaluable for battery power, vide ENGLISH MEOHANIO 
Oot. 16, 1885, price 3s. 6d.—As above. 


Morse Sounder, for learners, practical instrument, 
with battery and instructions, with exercises, 21s.—KING, MEND- 
HAM, and CO., Bristol. 


Write for King, Mendham, and Co.'s large new 
and reduced Price List, post free, 4 stamps. 


Fretwork.—Catalogue of every requisite, with 600 
Uustratlons, free for 6 stamps. HARGER BROS., Settle, Yorks. 


Carbon Plates, best quality, oat and moulded, plain 
and capped ; quality cannot be zurpasaed. G BO, G. BLAOK WELL, 


Pebble Carbon.—Graphite for Leclanche cells, 
splendid conductor ; price very low.—GEO. G. BLAOK WELL 


Manganese Oxide specially prepared for Leclanché, 


batteries ; high strength an 
action; been in use 15 years with immense satisfaction ; 7 
281b. packets. Pricea on application.—GHO. G. BLACKWELL, 26 


Chapel-street, Liverpool. 


New Illustrated Price List of Screws, Bolts, and 
NUTS for Model Work, drawn to actual size, sent on receipt o1 
stamp MokRIS COHEN, 182, Kirkgate, Leeds. 


Wheel-Cutting to 12 inches diameter in brass only. 


—ULEGG ,18, Belinda-atreet, Hunslet, Leeds. 


gto 12in, by 121n. by sin. Boring, Turning, 
Borew-cutting, Slide-rests, LEGG, as abeve. 


Odd Spiral Springs to order. Cast Steel Wire in 
coil and lengths—J. PARISH, Park, Sheffield, _ 


illustrated reduced price catalogue free—A. S. LUNT, 27, 


Manchester. 
medal for lathes and tools. 


are competent to conduct classes, please give address to BRITASSIA 
Oo., Colchester. 


stamps —G. ALLSOP. 


value offered, 


May 13, 1887. 


Mica or Ta? 3,—BIGHARD BAKER and Co., 9, Mincing. 
lane, London. 


Electric Depot, 10, Deansgate, Mauchester— 
est shop in the trade. Largest stook. Greatest variety, Lowest 


prices. 

Silvered Glass Specula.—LINscorT, Ramsgate, 
Gives truly parabolic figure. Moderate prices. Stands, Eye 
pieces, and Flata. 


“Beginners Guide to Photography,” on 
„ Wholesale of the publishers,- ee ear vixen 
Hatton-garden, London. 


“ Beginner's Guide to Photo aphy, ons 
snes Free 1 Gale sonia. 5 22 
and Booksellers. 


Walker's Sulphur Sal-ammoniac Battery. Half gals» 


$s. Quarts, 2s. 2d. eaoh. Liberal discount to the trade—S, F, 
WALKER and OLLIVER, 196, Severn-road, Cardiff. 


Gut Band (Lathes), best, yard, }, 6d. ; 3-16, 8d.; 
4, le. 3 5-16, 18. 4d. 3 b Is. IId. Hooks and Eyes (Steel) to 4, K. 
5-16, 7d. ; J, Sd. ; 7-16, le ; A, ls. G2. Postage extra.—LUNT'B. 

Saws, Disston's American, agent for same. Planes, 
new tonne malleable iron and gunmetal, every description— 


Vices, bench, parallel steel jaws, to open 34, 9s. Od.; 

Engineers’), Whitworth, plug and taper, 3-16, 

p, sis aon Sat 1. Sd. 774 10d. 3 z, 15 1. 14. 3d. ; 1, ln ól- 
UNT. 


Tools every description. Sixth edition, 84 pages 


road, 
Piles cured first ap lication.—Palmer’s Indian Oint 
ment, 134d. Fifty years’ cele ty.-—Chapel-terrace, West Auckland, 
Durham. 
s Fungi: When and Where to Find 
1 Mistaln. Boards, 1s., illuatrated.—ABAL HRT- 
WOOD, Oldham-street, Manchester. 


Silvered Glass Specula.— Mr. With offers his 
choicest reserves at nominal Arioka e ply, G. WITH, Hereford. 


Th Microscope, new optical arrangement 
by The Danton Fs EOL AT Woop, Oldhamsust, 


Technical Schools.—BRITANNIA Co. secured prise 


Technical Classes in various towns.—Those who 


ann 100, Houndsditch (2 minutes’ wik 
„Britannia Oo ri col-atreet) e to Cok 


chester. 
7,000 square feet Floor Space available for the 


Exhibition of Tools, &0—BBITANNIa« Co., 100, Houndaditoh 


WNotice—Inventors and Manufacturers of Tools ani 
Machinery can secure space for exhibiting in above. 


Balck’s Patent Lathe Planer is on view at 
5 CoMPANY’s New Warehouses, 100, H 
ondon. 


-Air es, Hand Planing Machine for iron, 
‘domes ir Engine for Wood.—BRITANNIA Co. 


Bench Universal Milling Machine, strongly 
geared, treadle or power, for machinists and amateurs. Phot, 


Portable Engine, 6-horse, good condition, bY 
er pera cost ae accept £45. Boom wanted. —HILLSDO, 
gate. 


Thrashing Machine, by Ransome, good wor 
order, cost £195, © ant £3), HILLSDON, Army Contractor, 
gate, Kent. 


Breech-loader, 12 bore, single central fire, a8 new, 
kill 75 yards, 27s. Gd., carriage paid.—HILLSDON, Sandgate. 


Gramme Dynamo, 100c.p., new, splendid machine, 
£6. Also Wood-tarning Lathe, Ste bed, 6hin. centre. Double 
speed pulleys, 2 oiro saws, grindstone, polisker, sundry ohi Wed 
Caps tools ; 30s.—EGGLETON, 53, vingatone- road, 

hton. 


Brass Model Engine Castings, rough and finished, 
best pea attr ane Woon, 8 ‘Bronghton, Mar 
cheater. 

Baby Carriage, 


springs, reversible houd, handsome rug, 308. 
—94, East-road, City- road, Moorgate-street. 


carriage 


unsoiled, bicycle whee 3 


Cost £4. 


r Safety Bicycle Fittings, 3 Ivel,” = 

’ terns, fram ateerings, Dra , 7 
whee ene all huba raed Ap LLOYD, Clyde Works, . eam 
street, B gham. 


ator Wheels, with arles com: 
pora a erambulator ire lowest prices, --L0%D; 


leto, spa 5; 
Weaman-street, ghanft. me 
Safety Bicycles.—Our rear driving“ Antelope 
high class A everp> particular no malleable iron used (chain vid 
excepted), weldless steel tubing, ball bearings throughout, 

Wholesale. LL OV b, Weaman-street, Birmugham. 


Our Climax Bicyele at £5 15s., is by far the best 
5 weld less Seal backbone, “ Æolus” bearings wih 
wheels, plated parts, long - distance saddles, every — 
guaranteed, stamp for jist—LLOYD, Birmingham. 

Notice.—BRITaNNIA COMPANY have removed theif 
London Showrooms to spacious premises.—100, Houndaditeh. 

New Patents connected with engineering, building» 
&o., can be exhibited.—Apply, BRITANNIA Co. 

Novelties in Iron or Wood Working Tools.— Makers 
can lovee exhibiting in our Showrooms.—BR LTANNIA 00: 


ba 
6000 square feet of Floor pace is to 
utilised for above purposes.—BRITANN1A CO., Colhoester. 


Easy Terms of Payment to those only who a> 
give good reference. BRTTANXIA CO., Colchester. 


The New Patent Treadle Saw for metal or wool 
Is invaluable to those without steam power. 
cost every Ne 


The New Patent Saw saves its entire 

it 10 used. -—-BRITANNIA Co. P 15 
Britannia Co., bona fide makers of upwards 

ete Lathes, Drills, Planers, Milling Machines, 46. 


list of seoond-hand.—BBITANNIA Co. 


London Depot for Tools and a 
BRITANNIA Oo., 100, Houndsåitoh. Correspondencs 


Uo., Colchester. 
Strong 5in. back-geared Lathe Heads Casting 
Tools 


complete with wheels, 10s. per zer JankArr, 


Turning, Planin Sore w- outting · 
de te urn TB, 15, Shore street, Qaren-etseet, Lene 


e 


Send Six Stamps for Catalogue, or two stamps fer 


ree Ei 


tas 


May 20, 1887. 


The Engliak Mechanic 


AND WORLD OF SCIENCE AND ART. 
_ FRIDAY, MAY 20, 1887. 


ELECTRIC MOTORS AND ELECTRIC 
RAILWAYS.* 

1 progress which is being made with 
electric railways in the United States 
renders any work that gives a description of 
tnem valuable; but in this bandsome quarto, 
the title of which we give below, the authors 
have provided us with a text-book that covers 
the whole ground, and deals with every 
form in which electricity is used for the 
purpose of transmitting motion. Considering 
that the early motors are only of historical 
interest, and are generally described in the 
standard works on dynamo machines, the 
authors have limited the space allotted to 
them, but at the same time:give illustrations 
of the most notable, and also of others little 
known outside the archives of the American 
Patent Office. In the chapter on “ Early 
Motors and Experiments in Europe,” we 
have a brief mention of Barlow's experi- 
ment in 1826, and also of the machine de- 
vised in 1830 by the Abbé Salvatore dal 
Negro of Padua. The Jacobi motor is 
illustrated, and, amongst others, the now 
famous Pacinotti. In the chapter on “ Early 
Motors and Experiments in America,” some 
interesting and, we believe, little known 
facts are given about the motor devised by 
Thomas Davenport, blacksmith, of Brandon, 
Vermont, which was patented in 1837. 
Davenport is described as a man far ahead of 
his time, and the first to make an electric 
railway and to print by electricity. In 1833 
he saw a magnet employed in extracting 
iron from pulverised ore, and purchased it, 
having “ jumped” to the conclusion that he 
could apply magnetism to the propulsion of 
machinery. In 1835 he set up a small cir- 
cular railway at Springfield, Mass., and 
worked it by means of an electro-magnetic 
engine. From 1838 several electro-magnetic 
engines were devised in the United States, 
but the most celebrated was that of Prof. 
C. G. Page, of. the Smithsonian Institute, 
which was next in importance to that of 
Jacobi. The authors describe and illustrate 
several of the motors invented in America, 
which are, however, of little interest, for 
machines quite as useful have been devised 
and forgotten in many laboratories—for- 
gotten when it was discovered that electricity 
is not exactly a motive power, and that 
coal is the cheapest source of energy 
except where such natural forces as waterfalls 
await utilisation. Full honour is given to 
Dr. Pacinotti, who was too far ahead of his 
time to meet with a full recognition of the 
value of his researches, but was undoubtedly 
the discoverer of the principle of reversibility, 
on which the electrical transmission of me- 
chanical energy depends, Who was the first to 
demonstrate the possibility of transmitting 
power by electricity is a matter of dispute, 
but the honour is claimed for M. Hippolyte 
Fontaine, although it is stated that the very 
first case of actual transmission was brought 
about by a workman at the Vienna Exhibition 
of 1873 accidentally placing some cables or 
leads to the terminals of a machine to which 
they did not belong. At all events, M. Fon- 
taine was the first to exhibit the effects and 
the first to publish an account, but he states 
himself that M. Gramme had told him that he 
had worked one dynamo by another. The 
authors give illustrations of the exhibit of 
cel Deprez at Munich in 1882, of the 
Portrush turbines, of the Vienna electrical 
railway, of the Paris lines of 1881, and of the 
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more simple and more suitable lines at 
Brighton and Blackpool. To Mr. Stephen 
D. Field the United States Patent Office has 
awarded priority of invention in electric 
railways in America, for a combina- 
tion of an electric motor operated by 
means of a current from a stationary 
source of electricity conducted through the 
rails. The Field and Edison interests were 
combined, and the Electric Railway Company 
of the United States came into existence in 
1883, and at once determined to exhibit an 
electric line at the Chicago Exposition. In 
spite of the shortness of time available for 
preparations, the Chicago Electrical Rail- 
way, the first constructed in America for 
business purposes, was a decided success, and 
although operated for only 1184 hours it 
carried 26,805 passengers. Some time before, 
in 1880, Edison had laid down a track at 
Menlo Park, and other electricians had 
been hard at work in developing electric 
locomotion. The satisfactory reports about 
Edison’s experiments and the public trials at 
Chicago gave an impetus to electric traction, 
and ‘capitalists were found not only ready 
but anxious to invest money in the schemes. 
Towards the close of 1883 the experiments 
of Mr. Leo Daft began to attract attention, 
and in 1885, so well had his first lines done 
their work, orders were received to fit up 
a branch of the Baltimore Union Passenger 
Railway. In carrying out this undertaking 


an insulated centre rail was used as the out- 


going “lead,” while the two outer rails, having 
had their joints perfected, served with the 
ground for the return. Thedynamo at thesta- 
tion has a maximum capacity:of 300ampéresat 
125 volts, and the motor named after Prof. 
Morse is carried on a frame measuring 
12ft. 6in. by 6ft. 62in., constructed of ash, 
bolted together and braced with angle iron. 
The wheels are standard car wheels, with 
deep flanges and wide treads. The electric 
motor is a compound series machine, capable 
of delivering eight horse-power, and weigh- 
ing about half a ton. The compound nature 
of the field permits of a wide range of resist- 
ance—hence of magnetic strength of field— 
and as the armature speed depends, in a cer- 
tain sense, upon this field, a perfect control 
of the speed is obtainable. The armature 


shaft carries at each end a 3in. phosphor- 


bronze gear, which engages with a spur wheel 
27in. diameter keyed to the axle of the 
driving wheels. The speed permitted is 
limited to eight miles an hour, which gives 
610 revolutions of the armature per minute. 
In 1886 more powerful motors were added to 
the equipment of the line, which is now being 
extended with overhead cenveyance of cur- 
rent; but more recently Mr. Daft. has been 
engaged in experiments on a portion of the 
elevated railway of New York. Another 
system which promises to play an 
important part in electric railways of 
the future is the Bentley - Knight, 
first experimented with in 1884 at Cleveland, 
Ohio. The conductor in this case was placed 
in a conduit between the rails, a brush passing 
througha slot and making connection between 
the motor and the conductor. For some 
time schemes have been drawn up for running 
an underground railway along the Broadway, 
New York, and several page plates illus- 
trating the proposed electric line are inserted 
in this work. The Mayor has recently 
appointed a Rapid Transit Commission to 
consider the various schemes, and there is 
not much doubt that, after the experience 
already gained, the majority of Americans 
who have formed an opinion are in favour 
of electrically-worked lines, while the electric 
companies are prepared with the working 
drawings of motors capable of carrying on 
the traffic. Another system which has found 
quite extensive use in America is the inven- 
tion of Mr. C. J. Van Depoele, in which the 
current is taken from an overhead conduc- 
tor ; but others, such as the Sprague and the 
Henry systems, are coming to the fore. A 
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method of attaching the motors to existing 
cars has been devised by Mr. 
Pendleton, of New York, which promises 
to be of more than ordinary value. 
The motor is suspended from the floor 
of the car, and the revolving armature 
carries a coiled spring extension at each end, 
terminating in a worm or screw pinion-wheel 
held by journals on each side. The worm 
gears with the top of the worm-wheel on one 
axle, and with the bottom on the other, an 
arrangement which equalises the thrust on 
the motor. The coil-springs relieve the 
machinery of sudden strains due to rapid 
starting or stopping, and also allow for any 
distortion of the car with varying loads. For 
some time a full size standard passenger-car 
of the elevated railroad has been placed at 
Mr. Sprague’s disposal by the Manhattan 
Company, and it has been fully equipped. 
The weight of the trains and the distance 
over which they are hauled on the elevated 
roads necessitate in the electric circuit cur- 
rents of high potential, and the experiments 
carried on by Mr. Sprague have been with 
an E.M.F. of 600 volts, or 670 volts at the 
terminals of the generators. Such a poten- 
tial is altogether exceptional for electric 
railway work ; but the system is being care- 
fully completed in details, which are, as 
much as possible, explained by. the authors 
of this work. So far, we have referred 
only to systems in which the current is 
conveyed or transmitted to the motor by 
means of an overhead conductor or an insu- 
lated rail; but in many places the use of 
storage batteries will, no doubt, be found to 
yield the best results, especially in connec- 
tion with ordinary tramway cars. The main 
argument against the use of accumulators— 
a very important one, too—consists in a 
demonstration of the large loss of power 
which a number of transformations entail. 
There is first the loss, common to both 
systems, in the process of converting me- 
chanical into electrical energy in the dynamo ; 
then there is the special loss from the con- 
version of electrical into chemical energy in 
the accumulator, followed by the reconver- 
sion when the battery is placed in the tram- 
car; and, finally, the transformation of the 
electrical energy into mechanical work by the 
motor. Obviously there must be considerable 
loss in these transformations; but it is 
asserted that by good apparatus and eco- 
nomical management these losses are reduced 
to a percentage which is less than the loss 
experienced with other systems, while there 
are many advantages peculiar to the arrange- 
ment in which storage batteries are used. 
Thus the authors say: “Looked at from 
the standpoint of convenience and ap- 
plicability, the propulsion of tramcars 
through the medium of accumulators 
must be conceded to be second to no other. 
The batteries occupy no valuable space, being 
stowed under the seats, while the motor can 
be placed under the ‘car-body,” as shown in 
several illustrations of cars and motors 
which have an actual existence, and have 
undergone practical trials. The chapters on 
the industrial application of electric motors. 
in Europe and in America are full of in- 
teresting information; but, for obvious 
reasons, there is little chance of electric. 
motors being used, except where it is im- 
possible to drive direct from a mechanical 
motor, or where power is distributed from a 
central station by means of electricity. In 
this country—in Birmingham—power is dis- 
tributed by means of compressed air; in 
London power is laid on in certain districts by 
means of water; but in the United States 
we find already a considerable development 
of the system of electrical distribution. In 
parts of the United States, for instance, 
printing machines have been driven by cur- 
rent for more than two years, with, it is 
stated, a saving of more than 33 per cent.— 
the power being rented from a company, 


who supply it in much the same way as 
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gas or water is supplied here. In this 
connection we find a curious statement, that 
the business manager of a certain paper 
“ found the printing to compare very favour- 
ably with that done on à press directly 
actuated by steam —as if the motive power 
employed to drive a printing machine could 
possibly have any effect on the quality of 
the work turned out. The chapter on elec- 
tric motors in marine and aërial navigation is 
rather short, but the authors give illustrations 
of Tissandier’s balloon car and the’batteries, 
and also of the Krebs-Renard balloon. In 
another chapter telpherage is fully illustrated, 


the Fleeming Jenkin, Chandler, and Van 


Depoele systems being described. In a con- 
cluding chapter the “ latest American motors 
and motor systems” obtain a place, and there 
are two appendices dealing with matters of 
interest in connection with the subject, so 
that we may fairly say of the work that it 
is the best descriptive account of electric 
motors and their applications which has yet 
been published. Of considerable utility to 
electricians and engineers, it will also be 
found valuable by capitalists and those who 
are interested in the working of tramways, 
street railways, and telpher lines; for, 
although it may come slowly, the distribu- 
tion of motive power by means of electricity 
will form an important feature in the 
mechanical world in a not very distant 
future. à 


THE THEORY OF MACHINES.—X. 
By FRANCIS CAMPIN, C.E. 
Link Movements. 


N this article will be treated some forms of 
combinations of bars or links jointed 
together, and to parts of the general frame- 
work of machines, such as are used for parallel 
and other classes of motions. 

We will first deal with the “toggle,” a 
mechanical power of great value which belongs 
strictly to the group of link movements. This 
element is shown in Fig. 39 at A. aa is the 


bed, or bass-plate, having a socket- piece at b, 
solid with itself; ¢ is a sliding block represent- 
ing the working point of the machine; d and 


e are two links jointed together and to the rod |. 


J by the pin g. The rod f moves at right 
angles to the bed a a, and through it the power 
is applied to the machine. 

At B is shown a diagram by means of which 
the relation of the force to the resistance may 
be determined. Let 2 = the force in pounds 
acting in the direction B“, its amount being 
represented by the length Al. Let hiandhk 
be the links through which the force is to be 
applied to overcome the resistance at the point 
k, the link vi moving on a fixed centre at t. 

Complete the parallelogram * ił k, then will 
h represent the thrust upon the link hk, of 
which the actual value will therefore be 


„. The line 2 5 is assumed to be at 


right angles to Ai. At „ the thrust upon Ak 
is again resolved into two others; one acting 
in the direction i, and the other at right 
angles to this line, and in the direction & n. 

Produce hk to 7, making kr = h k, and com- 
plete the parallelogram gro; then will x 
= the pressure on the bed of the machine at X, 
and ko the force to overcome the resistance at 
k in the direction of the arrow 


The line or being parallel to kx is also at 
right angles to mo, and the angle hur is a 
right angle; but the angle h m is also a right 
angle, and therefore equal to kor; also the 
angles % m, o, being vertical angles (Euclid 
Bk. I. Prop. 15) are equal ; therefore the remain- 
ing angles are equal mk, kr c, and in the two 
triangles A m k, rok, the angles are equal each 
to each ; these triangles are therefore similar. 
By the construction 4» = hk, hence the other 
sides of the triangles will be equal m k = ko, 
and Lm = O = kq. The resistance at I cor- 
responding to the force p acting at „ will, 


„ * * ko 

therefore, be calling it R; R = p x 55 

=p x aa but hl = 2h m, therefore, R = p 
ko _ m k ae 

es oa es Let ¿k = L the length 


of the toggle measured on its base, and kh m = v 
the rise of the links E the centre A; then 
m k 2 — P? L 
= = xXx — = L, 
EFX 4v 


2v 

When this apparatus is in action with a con- 
stant pressure at , so long as motion is con- 
tinued the force exerted at & continues to 
increase, for it is evident that L will be in- 
creasing as v diminishes, until, as the links hz 
and 4k approach that position in which they 
they would lie in the same straight line, the 
force at & approaches the infinite. 

In Fig. 40 is shown a link arrangement used 


for putting a pair of brake blocks upon the 
wheel of a vehicle. ab is the bottom of the 
frame of the carriage, ¢ one of the wheels, d 
and ¢ are the brake blocks suspended from pins 
Fand g (fixed to the frame a b) by links fo and 
gin; eis pivoted to gin at l, and d to the link 
* m at M; hi is part of the bar by pulling 
which the brake is applied. 

As soon as tension is put upon i in the 
direction of the arrow z, the block d is pressed 
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against the wheel e, and then acts as a ful- 
crum through the pink; e km then acting as 
a lever, puts tension on the link mz in the 
direction of the arrow m, and then draws the 
brake block e against the opposite side of the 
wheel, each block forming a reaction for the 
other. 

In some classes of stenam-engines and also 
machines of other descriptions where it is 
necessary to preserve the rectilineal movement 
of certain parts, this is effected with sufficient 
accuracy for practical purposes by means of 
combinations of links, 


In Fig. 41 are shown two forms of parallel 
motions in common use. 

a b and od are two links of equal length con- 
nected by a third link 5 o, to which is jointed 
the element of which the motion is to be con- 
fined to a rectilineal direction by the pin e, 
The links are so arranged that wher ab and 
că are horizontal, ö e is vertical. The pin e 
is in the centre of the length of the link 
be. i 

It is evident that as the pin e rises and falls, 
the action of the link ab will draw the ex- 
tremity 5 to the left, and that of the linked 
will draw the extremity ö to the right, so that 
the pin e would, if the points b and c described 
equal arcs, move in a straight line absolutely, 
This, however, is not exactly the case, as will 
be seen by reference to the diagram B. 

Ff, gꝙ are the arcs described by the ends o 
and 6 of the links cd and a b, the ends a and d 
working on fixed dead centres. Ah is the 
straight line in which motion of the pine is 
required. The varying positions of the link 
bc are shown, the position of the pin e being 
marked for each. 

When the extreme position fg, or f'g is 
reached, it becomes evident on inspection that 
the arc 4g is much less than the are cf. 

In the position abed, 5 c is a common tan- 
gent to the arcs f/f’, gg’, and for an infinitely 
small distance after motion has commenced 
the arcs described are equal, and the motion of 
e rectilineal; but as the position of the link 
b c inclines from the direction & n the aros be- 
come unequal, and the point e deviates from 
the straight line, as shown at e" e", the endo 
of the link travelling upwards and more quickly 
than the end b, and downwards more slowly. 

If upon the horizontal lines a b and ad per- 
pendiculars g and fi are let fall from the 
point g and f, then will bk and oi represent 
respectively the lateral travel of the ends b and 
o of the link dc. 

These travels can never be exactly equal, but 
during the centre part of the stroke they are 
sufficiently nearly so to give the pin ea motion 
closely approximating the rectilineal, and which 
is adopted as such in practice. It will be seen 
that the movement is almost straight through 
the positions between e and e’. 

The longer the bars a 5 and bc are, the better 
will be the movement of the pin ; but it must 
always be remembered that although near 
enough to accuracy for some practical purposes, 
this is not a true parallel motion. If the 
links a b, od are of different lengths the pin? 
must not be in the centre of the link bo, but 
at a point dividing it in proportion to the length 
of the links a b and c d. ; 

A more satisfactory arrangement is shown 
by the links £h,h2; ¿ represents the point 
whose motion is required to be rectilineal; $ 
is a dead centre, upon which the end & of the 
link 4 works; the vibration of the link hi 
brings the point ? to the right, but is counter 
balanced by the vibration of the link h k, bring: 
ing the point }, and with it the link Aè, to the 
left. The links ¢/,hg complete the pa at 
motion by connecting it with fg one end 
the beam of a steam-engine or other motor. 
This form of parallel motion is generally adop 
for :am engines in English practice. 

The most perfectly parallel motions am 
those produced by guides; but they have the 
disadvantage of being attended by much more 
friction than the link motions. — d 

There have been a great variety of paralle 
motions designed at different times to ve 
various purposes; but we have not space ' 
dilate further upon them, nor do we arse 
would be of any practical utility so to do. 
Whenever they are encountered the student oat 
analyse them by makimg diagrams acco 
to the method shown above. ink 

We shall now proceed to describe some! 
motions that have been used, or may be app 
to actuate various collateral elements of 2 
machine from its primary movement. Thes 
are almost innumerable, but two or three & 
amples will serve to illustrate the principles on 
which to design them. , 

In some cases it is required to obtain from & 
revolving shaft a vibratory action, an 


may be derived by the arrangement shown at 


abcd, A, Fig. 42. ab is an arm or crank upo 
a shaft which is revolving continuously abot 
the centre 4, and od a crank fixed on a shats 6, 
to which a reciprocating motion 1s req 

be communicated. 8 5 
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The arm a b will make a complete revolution 
as indicated by the dotted circle, while the arm 
ed will vibrate through the dotted arc described 
about the centre d. The extreme positions of 
the point e will occur when a band a c are in the 
same straight line, and at these points no force 
will be passing from à toc. At B is shown a 
link arrangement for reversing the motion of a 
steam- engine. 

e and F are two eccentrics so set that one 
would work the valves for a forward, and the 
other for a backward, motion. These eccen- 
trics have straps and rods g k, hz, of which the 
ends & and g are jointed to the extremities of a 
curved slotted link, in the slot of which is 
placed a block Z connected by a pin with the 
slide-valve rod m. 

The curved link hg is supported by a link 
ng, jointed to itat g and at n to one arm of the 
crank z o p, which is carried on a dead-centre at 
o. g is a rod running from p to a lever con- 
trolled by the attendant. In the position 
shown, neither eccentric acts upon the valve; 
but if the rod q be pulled until the end g of the 
link is opposite Z, the valve will be actuated 
by the eccentric f; if, on the other hand, the 
rod q be relaxed until the end / of the link comes 
opposite the block 7, the eccentric e will be in 
active operation. 

In setting out any description of link motion 
that is novel, it is a good plan to make a model 
in Bristol board or good cardboard, and so prove 
practically that the desired motion is obtained. 
In Fig. 43 is shown a double movement; a b 
is a driving crank revolving upon the centre b, 
from a runs a connecting-rod a c, having at its 
extremity e a pin working in a slotted bar di e, 
carried in guides f f. During part of the travel 
of the pin c the slotted bar de will be at rest, 
and it will only be at each end of the stroke 
that it will be moved. 

There is, as shown, a bar g at right angles 
to de (though it may be placed at any angle 
required), carrying a transverse slotted piece i i, 
in which works a pin ? fixed on the connecting- 
rod a . This pin will impart to g a motion 
at right angles to that of the barde. These 
combined movements may be used for various 
purposes. For instance, for light stamping or 
pressed work the bar de could be made to feel 

le material, and during its interval of rest 
dies worked by the bar g % to operate upon it. 

The first movement described is available 
also for actuating the valves of prime movers. 

rom the foregoing remarks it will be 
gathered that a great variety of movements 
may, by means of links, be obtained from one 
driver, but they are not generally suited for 
eavy work, 

Where it is required to vary the stroke or 

vel of an element from time to time, a 
slotted crank is useful, the oonneoting- rad end 
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short the secret of the success of the invention. 
When the farina is applied to the rubber-eoated 
surfaces it adheres readily, and after a slight 
vulcanisation is found to be firmly fixed; but if 
the vulcanisation has been carried too far, or 
been performed too rapidly, the farina is easily 
rubbed off, and of course takes with it the 
colours of the pattern. Mr. A. Parkes, who in- 
vented cold vulcanisation about 1846, thinks 
that water-colours applied to an indiarubber- 
coated fabric covered with farina will 
always remain “fast,” provided the vul- 
canisation is completed, and it appears from 
experiments that water-colours printed on 
rubber coated with farina are faster than 
those printed on a surface without farina, and 
that if the colours are dissolved in media 
which act on the rubber, they become still 
more fast. The use of the farina is indeed 
the foundation of the process, for it combines 
readily with the rubber, and the colours fix 
well on the farina, the success of the patentee’s 
process being due to the fact that the printing 
of the design is done on the farina, and not on 
the rubber., The infringers had to send the 
prepared fabric away from their works to be 
printed, and accordingly they partially vul- 
canised it before sending it away, in order that 
the farina might not be rubbed off. The 
designs are printed in water-colours, and sub- 
sequently a thin film of clear rubber is spread 
over, farina is dusted on, and the fabric is 
passed through rollers, which give the com- 
plete vulcanisation. Dr. Burghardt, who made 
a microscopical examination of the infringer's 
product, agreed with Sir H. Roscoe as to the 
absorbent action of the farina. It does not 
make the colours absolutely fast; but it has a 
very “ fixing effect on them, really inclosing 
the dye and acting much like a mordant. The 
case was settled in the plaintiff’s favour, the 
validity of the patent being fully established. 
The attention drawn to the process by the 
action will probably lead to its more extended 
utilisation, for vulcanised rubber in certain 
conditions has a very long life, and if it can be 
ornamented with designs of a durable character, 
the extra cost will not prevent its adoption for 
many purposes. 


being then carried on a pin which can be se- 
cured in the slot at any required distance from 
the centre, upon which the crank revolves ; the 
travel of the other end of the connecting-rod 
will then have a stroke equal to twice the dis- 
tance of the pin from the centre, which is the 
effective length of the crank for the time being. 
Instead of using, as in former times, separate 
cranks and eccentrics, and sometimes inter- 
mediate shafts for working the pumps of steam 
engines, we now frequently take the motion by 
means of links and bell-cranks direct from the 
piston-rod head, or in some instances from the 
connecting-rod ; or where oscillating cylinders 
are used, from the motion of the cylinders 
themselves. 


WATER-LEVEL INDICATOR FOR 
STHAM-BOILERS. 


M devices for indicating the water-level 

in steam boilers and for giving a warning 
signal have been constructed, but for obvious 
reasons those which depend on electric action 
yield the best results, as the signals can be 
made in several places at once. Amongst recent 
patents we notice that Herr J. L, W. Olsen, of 
Copenhagen, has devised a simple apparatus for 
the purpose which has many features to recom- 
mend it. His invention relates to a controlling 
apparatus for the water-level in steam boilers 
and the like, which apparatus gives an audible 
signal at any distance from the boiler when the 
water-level is either too low or.too high. In 
this manner the bursting of the boiler in con- 
sequence of an excessively low water-level is 
guarded against, as also the consequence of an 
excessively high water-level. Fig. 1 represents 


(To be continued.) 


COLOURING RUBBER FABRICS. 


AO action for infringement of a 
patent has drawn attention to the prac- 
ticability of improving the manufacture of 
rubber or waterproof fabrics by printing upon 
them patterns or ornamental designs—an art 
that has been carried out successfully only 
during the last two or three years. Every one 
is familiar with the macintosh, and though it 
would perhaps be of little advantage if coloured 
patterns could be readily printed on that, there 
are many articles made in rubber, both pure 
and vulcanised, which can be vastly improved 
in appearance by the addition of a little colour, 
or a pattern of some kind worked in the fabric. 
More than twenty years ago attempts were 
made to print upon rubber fabrics, just as 
calico is ornamented with designs; but the 
colours were not fast, and the designs were not 
clear. A certain measure of success was attained 
when a fabric with a pattern already printed 
on it was coated with clear rubber, and 
a more satisfactory article was, perhaps, 
produced when some one hit upon the 
idea of placing the waterproofing between 
two pieces of fabric, on one or both of which 
the pattern or design was printed. These 
latter productions were rather expensive, and 
were moreover too heavy ; but towards the end 
of 1883 a Mr. Moseley, of Manchester, obtained 
a patent for a method of producing ornamental 
designs on rubber waterproof goods, which 
seems to have been sp useful that it was soon 
infringed. In Moseley’s process the fabric is 
rendered waterproof by one or more coatings of 
rubber, which may be coloured or not as de- 
sired, and it is then covered with a film of 
farina, on which it is possible to print in colours 
by methods similar to those adopted by the 
calico printers. According to Sir H. Roscoe, the 
farina prevents the pattern from “running,” 
while it readily takes the colour, and is in 
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a front view of the apparatus, which consists . 
of a flat metal plate or metal box a in which is 
arranged a non-conducting material b, such as 
lass, ebonite, or the hke, on to which is 
fastened the contact strip c, provided on both 
ends with slanting contact pieces, and on one 
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end with a suitable terminal to be connected a zin. drill. The amount of feed is 3in. A stop 
with the wire L 1 of an electric battery E, the is provided by which a series of holes can be 
other wire L 2 of which, passing through suit- | drilled to the same depth. All bearings are 
able signal or bell apparatus, is in connection | fitted with Stauffer’s Patent Lubricators, which 
with the boiler K. The box or plate a is we illustrated in No. 1003. An automatic feed, 
arranged behind the water-level indicator V, with automatic knock-off, can be attached to 
which, when in its normal position, stands | this machine, for use in repetition work. 
exactly in the middle of the strip o, without, 
5 being 5 with it, 8 the dis- — 
ance between the slanting contact pieces of the n , 
strip o is calculated in ich a 1 818 8 that the STANLEY’S PATENT -ARTIST'S 
5 oer mto contact with one of CLINOMETER. Attaohment of an indiarabbye tiha 8 
em i o level of the water is getting either i nds r the figur cock is used to close’ the latter. As shown in the 
too high or too low. Thereby the circuit is T 8 ee eoi me e out, one of the lower bends is provided with an 
elosed and the signs! is.given. By construct- | plummet to get vertical range ef parts, but for f et cock, also of glass. This may be omitted, a 
ing the contact pieces slanting, and sharpening | the horizontal he has generally to guess by wi ony a mattor of Uren re And a Arat 
the edge of the indicator V, à good contact is holding his charcoal or pencil as level as he guid 5 detec r ations 0 10 Fan 
always assured, as the sharp edge would remove | can by his eye. By the simple portable Artist's The tube shot e aboat 12 


objections. It gives a definite reading. One 
apparatus can be used for liquids of all specific 
gravities, and errors due to eapillarity are com- 
pletely avoided. It is based on the law of the 
pressure of liquids, which states that the height of 
two columns of fluid that are in equilibrium is in- 
versely proportioned to their specific gravity, 
This principle was the basis of Dulong and 
Petit’s method for determining the coefficient of 
the absolute expansion of mercury. 

A glass. tube is bent into the shape indicated, 
and provided with'a nozzle at the central bend for 
the attachment of-an indiarubber tube. A pinch 


. : in succession, The tube should be aboùt 12 
reek nie 2r other matter from the slanting con- millimètres (Tin. ) internal diameter. In height it 


need‘not exoeed 400 millimetres (16in.), though for 


. - t = x 0 
EOR ee e ee 122 „„ „ . 


NEWALL'S IMPROVED MACHINE 
DRILL. 


. ; 7 A . ' ` 
Pages ah eral 1 9 „ TO 4 the Nie — 9 2 e- 


' | involved the use, of, à delicate balanga., This con- 

dition has prevented accuracy in' cases where no 
| balance was obtainable, or where its use Was in- 
‘admissible. The great family, of hydrometers of 
I Baume, Twaddell, Nicholson, and others, are far |` 
From exact, but have been devised to meet: this. 
[want— an accurate method not requiring a balanoe. 
The hydrometer js, for several reasons, an un- b. 
‘| satisfactory instrument. Its accuracy depends on marin 


N the annexed engraving we illustrate an | 189 N 
improved machine drill constructed by Mr. 5 I 1 a 
Newall, of Bow, E., which is especially adapted- ! ; ACE |e Eaa . 7, 
for working with small drills, as itis driven-by WNN N I k. 
belts instead of spur gearing, and all jar is NA 0 N ö eren bivse 
thus avoided, The spindle is counterbalanced, 0 5 . an 4 e 
, , i os 2 8 se 85 „ i i l 1 l È e : 2 A 255 He 1 
MT) PE iria 
HATTA ALA at f ink 17% i TEN. iit i; 0 | + HRR W * 
e h he Ly Pages Waa e E 
Clinometer here shown the vertical and hori- 1 $ E ‘Bek a 110% 
' | zontal. are seen-at-a glance. This Clinometer i HEG A Mees seq a 
has also 45°, which will be occasionally found , H. jeo S 5 * aa 
useful for pitches of roofs, angles of mountains, Be my tliat „ 
&. The price in case is only 28. 6d. It may be Nin ti e 
had of Mr. Stanley's agent, Mr. H. T. Tallack, Pn a 
28, Hatton-garden, E.C. | [ES ANA „ ae 
poe ow ae u a 8 20 B= Me 0 foo, 
J APPARATUS. FOR DETERMINING .- We ee ce Ce 
| THE “SPECIFIC GRAVITY OF| | Oia cri i UD 
PPA GIQUIDEA. © oor ouro o] gE mip i Dias 
ee determination of the specific gravity, off 15 ; Ay: N. ae 
solids and liquids is one involving many pre, 18 Tap i e 
cautions, if accurate results are to, be attained, |. 12 H IS pi: peat ae 
Water is the basis, its temperature being placed at |, 3 bale ah, Easy ae 
4° C. In practice it is the actual standard, the sub- H 6 a, E: S . 
| stance being generally compared in weight with an es, 
equal volume of real water. The water. used“ 1 e Bii E 
should be distilled, and if, not. recently prepared, |, I 5 
should be boiled and allowed to cool. , This is]: : — i F. pene 
_| necessary in order to be certain that it contains no |: =- - 6 E ¥ 8 
I dissolved gases. It may be said that reliable f|: - - Ai E ＋ ae 
I | determinations of ‘specific gravity: have, as a rule, 0 i 1 ie 
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B ee e 
„ the invariable, volume of a solid. If made of 1 NN TON 

1 1 | fiv : ee i may become: indented, and ‘ao destroyed: E 1 
and works through the driving p 


„„ 


ahmen ji 


' 


y ! 

ulley in such If made of glass, unless allowed to. stand for a. coe CC 
a way that there is no side strain on it, The long time before N its: volume may 
feed is by a hand lever, so that the exact slowly change. Such alteration of :cubic.contents; 
amount of force applied is felt. The drill in of en observed in ee Ä 
° ; ' vround true. and all | onnuse one radical, defect attaches e System. 
spindle i of fine tootateol, ground trao, and al] sate them aout, te atom on v he 
By these means breakage of drills and wear of 5 hee to bs or sinall diat 
the machine, even: at: high speeds, are reduced: CCC 
ce a etal sao Several Imoro amen 5 port ion :to the range of its scale... Accordingly, to 


saa cover the. cases of liquids. of, varying. specific 
lately been made in this machine, and it is now |'pravity, to whioh. branoh:of the subject. these notes 
11111. !!; ̃ another 
out, whereby the power has been very odnsider- souroe of: error. „In, the same : liquid: the same) 
ably inoreased. The spindle ig bored for No. 1 hydrometer will give different readings, agcording 
sas tiger G2 tamnat Wot chuck hack; a! tO tie way tt iv manipaletod. -Theliquid adhering 
preferred. A.cup, fitting the table, is provided to n a eA Hache aeea 

for drilling centres in pieces up to 28in, long, | hydrometer, is pr V e 
. : : ; ydrometer, is pressed down and. allowed, to. rise 

and an index is engraved for setting the, centre aya ab wil o i , j rer 
eo ae ee 1 5 slowly, it will give a ‘lower /reading! than i just 
of table in line with the centre‘of drill. A allowed to settle to a position of rest. In different 
stand is affixed, when a set of ‘drills’ is ordered Niquids che error of. capillarity is' still more serious, 
with the machine, for holding all sizes of ‘twist and oannot be avoided . or allowed: for. Finally, as 
1 11900 din. by 1 1 ' 5 b elt a mere — aunt w i ATE 4 a 
star y a foot lever, and cannot’ be left the instrument. with any.. acouraqyy: ti ` 
yunning, as it stops so soon as the foot 1 14 tion of the liquid: surface: with. the (hydrometer. 

moved. Holes up to jin. can be easily drilled 


stem notidefining à sharp line. ur... „ „ 8 
puta small centre hole down first, as a“ sensi- j By T,-O'CONOB SLOANE, Ph., . in: the: Setenttie 
tive!” feed is not powerful enough to force in American. J tae ee, nes 


accurate work it should be two or three times as 
high. This applies to the long members, The 
central portion should be a little more than half as 


igh. : Pte ae 
The tube is mounted on a stand provided, wich à 
levelling screw. Back of it is a mirror, which 
should be of good quality, free from strim or 
bubbles. The tube lies snugly against this, On 
the mirror a scale is marked for all four members 
of the tubing. The graduation must be execute 
with the greatest accuracy. The lines must lie 
in one direction, parallel to each other, and those 
on one side should be continuations of those on the 
others. If this condition is departed from, at the 
very least the scales for the short and long tube en 
either side must be identical in level as far as! the 
short one extends. The scale need not bevetched 
or engraved on the mirror. It may be mark 
upon the front of the tube. To determine the 
specific gravity of a liquid, water is first po 
into the right-hand tube, until the short tube is 
filled nearly to the bend. The apparatus is now 
levelled with the levelling screw seen passing 
through the base, the water being used‘as the 
auge; SAI 
In reading the height of the columns, the eye 18 
so placed that the division of the scale nearest to 
the water level bisects the refleotion ofthe retina 
Jin the mirror. The level of the weter oan then be 
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‘Mélted) until the sections are fixed, and, thus in 
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read off within a small fraction of a millimètre. 
The fluid to be tested is poured into the left-hand 
tube in about equal quantity. By blowing into the 
rubber tube, the water and other fluid are forced 
down the centre tubes and up in the outer. When 
the inner columns have sunk nearly to the bottom 
of the tube, the rubber tube is closed by a pinch 
cook. The pinch cock is best applied close to the 
lass nozzle. Upper and lower readings for both 
iquids are taken, just as in a siphon barometer. 
The lower readings are subtracted from the upper 
ones, giving the trae and relative heights of the 
supporting columns. The height of the water 
column'is divided by that of the other column, 
and the quotient is the specific gravity. The best 
method of levelling the apparatus is to first pour 
water into both sides, to force it upward as de- 
scribed, and take regular readings and adjust the 
levelling screw by these observations, The differ- 
ent capillarity of various liquids does not affect the 
observations, as the surfaces counteract each other's 
effects, There is no trouble in reading within one 
or two tenths of a millimètre, so that in an 
apparatus a mètre high the readings would be 
within two ten-thousandths, and the quotient ex- 
pressive of specific gravity of course much closer. 
As the same water will answer for a series of 
observations, no cook need be supplied for drawing 
it off. For extremely acourate work, a rather large 
diameter of tube ‘should be fixed npon (20mm., or 
jin.), and the’ tubes should be made long. As 
above suggested, A mètre, (69·87in. J effectual height 
would be sufficient for any work, especially if the 
readings were tiken with à cathetometer. 
BS or Ua 


NEW METHOD OF FIXING SECTIONS | 


THE SLIDE.* 


method has been tested with} | 


HE following 
I. paraffin jand celloidin sections. For either 
kind of seotigns. the: slides are first coated with 
collodion, either by flowing from | bottle or by a 
brush, and allqwed to dry. The cdlloidin used for 
im edding, thifnéd with'alcohol and ether, answers 
admirably. The coated slides may be kept indefi- 
nitely before using. Paraffin sections are arranged 
upon the slide; and a amall amount of a mixture of 
equal parts of alcohol and ether: is then dropped 
upon the slide. The liquid will ‘be immediately 
drawn under -thé sections. Bubbles of air will 
rarely yeaa be ai 55 3, 8 if they do, 
ey may easily be displaced by gently touchin 
the section’ with a delt bruch. The. liquid is 
allowed to niet ara spontaneously. When quite 
dry, which will take but afew minutes, the paraffin 
may be dissolved: and the sectionz will be found 
firmly fixed. - „ my d 
, Celloidin sections are placed: for a few minutes 
in 95 per cent. alcohol, and then arranged on 
the coated slide. They arè drained as free of 
alcohol as possible, and as soon as their sur- 
face is néarly dry, as is shown hy its assuming 
a dull appearance, the mixture of alcohol and 
ether is dropped upon them rather freely. When 
this hag evaporated until: the surface of the 
sections again assumes a dull appearance; the slide 
is placed in 80 per cent. or weaker alcohol, and 
may then be tteated by any of the reagents appli- 
cable to paraffin sections fixed with collodion. 
The advantages claimed for this method are 
three: the use of heat is dispensed with, and thus 
ong source of inoonvenience and injury to the 
belong is avoided ;-the paraffin is not removed (or 


seotions consisting of disconnected parts, the posi- 
tion-of these parts is preserved; labour and work- 
table space are saved by having a single method 
which is Shere to both paraffin and celloidin 
sections. ‘In a later note Prof. Summers adds :— 
“The following simpler method is found to work 
as well. Place the sections in 95 per cent, alcohol 
for a minute or two, arrange on the slide, drain off 
the superfluous alcohol by tipping the slide, then 
pout over the sections sulphuric ether vapour from 
bottle of liquid ether. The celloidin will im- 
médiately soften. Place the slide in 80, then 95 
aloshol. The sections will be found firmly fixed, 
and may be stained, cleared, &. Te Microscope, 
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„ TOOL" CARRIAGES. ae 
1 device for adjusting a lathe tool 
1 vertically by tipping the upper portion of the- 
carriage by means of a screw.at the back end is not 
only the oldest but probably the best means of 
accomplishing the desired purpose, especially for- 
the smaller classes of lathes. Mr, F. G. Woodward, 
Writing in the American Machinist, considers the 
method. shown in the annexed sketch to be-the most 
'y-arrangement.. The adjusting screw d 


Ba 
is made right and left, its two nuts b being-held, | 


on centre soren, as shown im Big. 1. Dhis:device 
binds the two portions. of -the carriage: firmly- 


® By H. E. SUMMERS, Cornell University. | 


cross-section, Fig. 3). The details of all nac 
especially of 


| charming: flowerin 


— — 


hes By O. &. HAL, M. R. O. S. Pres. Carlisle Microscopical 
uF Society, in the Gardeners’ Chronicle. 
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Tapt CARRIAGE. 


together, and gives quick adjustment to the tool. 
It will be notidem ald. By the Skétch that the cross- 


‘feed screw c is inplosed in the, carriage so that it is 


entirely out of: the way of dust and droppings from 
the tool. This ap accom plished by gonnecting the 
nut d to the tool block e at the sides (see partial 
Rinery, 
? that designed for rapid execution, 
should be so arranged as not to crowd the handles 
and the parts which are to be frequently seized by 
the operator too closely together. These details 
should be so placed, if possible, that the hand of 
the attendant shall travel a little different route 
for each different adjustment or manipulation ; 
this will facilitate the labour of the operator, inas- 
much as the assistance of the eye will not be 
needed, and the whole work of the attendant will 
thus become more easily intuitive, so to speak. 


By THE BULB MITE.* 
1 is a good deal of similarity between 
animals and plants; they each have their 
diseases and their parasites. Amongst the rest is 
the so-called Hucharis or bulb mite. Some time 
ago I was asked by a horticulturist in the North to 
examine some bulbs with the microscope. He said 
that the greater part of his bulbs were purchased 
about eleven years ago, and that they continued in 
vigorous health for some three or four years, It 
seems that he then purchased an additional small 


stock. After this importation the whole of the 


plants gradually began to show signs of deteriora- 
tion, It is now almost certain that the decay in 
these plants was caused by the bulb mite, though 
the owner was not aware of its existence at that 


time, in fact. he bestowed much anxious care and 


attention in-trying the usual methods of remedying 


the unhealthy condition of his plants. About a year 
ucharis bulbs were 
all planted out. Then began the worst possible state. 
of affairs; the disease spread rapidly; about half. 
the plants-became denuded of leaves, and many even 
of. bulbs and roots. In fact, this valuable lot of 
plants was evidently being 
rapidly destroyed. It was at this juncture that he 
brought me some two or three specimens to examine. ' 
‘after considerable care I only found some organisms 
which appeared to. me to be eggs. I requested: that 
‘further samples should be brought me. In these 
‘the mites: were easily found, -both onthe leaves 


ago his stock of about 4,000 


and even on the flowers. They were pretty plentiful! 
In some Instances: 
‘were detected in the centre of the bulb. I then- 
ventured to suggest that he should ‘subject tho: 
bulbs to various forms of treatment, such:as would: 
appear to him likely: to d both mites and: 


in the surface structure, and 


gernis, and requested that icates- should: be 


kept of each of these doctored roots, so that they 


might be planted, and that the subsequent results 
might be verified. He duly forwarded to me speci- 
mens which had been treated by the following 
different processes :—No, 1 bulb was immersed in 
lime-water for 24 hours; No. 2 was put under a 
handglass filled with strong fumes of burnin 
sulphur; No. 3 was immersed in a ‘solution o 
carbolic acid and water for 24 hours; No. 4 was 
placed under a handglass, and exposed to fumes of 
sulphur: the latter was sprinkled on lime during 
the process of slacking; No.5 was well soaked with 
burning tobacco many times during the day; No. 6 
was steeped for twenty-four hours in an insecticide 
called “ Fir-tree oil”; No. 7 was well washed in 
clear water, then worked in the above.“ Fir-tree 
oil“ fora few minutes, then washed over again in the 
same manner. No. 8 was treated by a solution of 
sulphide of potassium, as recommended by your 
correspondent, Mr. E. Tonks. These investigations 
occupied much time and patience, and I received 
valuable assistance from the members of our 
microscopical society. It needs great care, and nob 
a little skill to conduct these delicate investiga- 
tions satisfactorily. Every part of the bulb must 
be exhaustively examined. In almost all the doc- 
tored bulbs dead mites were found that had doubt- 
less succumbed to the treatment. It is not suffi- 
cient to examine the roots cursorily. Conclusions 
drawn from a perfunctory scrutiny would be alike 
misleading and fallacious, A small party of us 
spent hours and hours with first-class microscopes 
and appliances, examining the tissues all through. 
Sometimes, after long and persistent stig 
single living mite or organism was detected. We 
deemed this as conclusive. In fact, the exhaustive 
searching of these specimens thus treated had to be 
spread over some two or three weeks, for my pro- 
fessional engagements would not allow of my 
working night after night consecutively. Bab 
notwithstanding, as we gained experience and 
found out how to proceed in the minute investiga- 
tion, it proved full of interest and instruction. 
Briefly put, the sum of our inquiries under the 
microscope was as follows:—No. 1 bulb was found 
to contain, one dead and ote live mite. No. 2 con- 
tained neither live nor dead mites. Query: Was 
this bulb diseased at all before being submitted to 
treatment? No. 8, contrary to what one might 
have expected, contained a pent stook ofliving 
specimens; No. 4 was. also well stocked with 
es lively enough. No. 5 contained one lying 
„and ons alive, eating; No. 6, one or two dea 
and one busy feeding. No. 7 was a milder form of 
No. 6 way of treatment; as would be suppose’, it 
had a good share of vigerous mites. No. 8 was 
rather ‘anxiously scanned, hoping that the plan 
recommended by your sensible and attractiv 
writing correspondent might prove more successf 
The results recorded in this case were as remark 


sam 
de 


uble as they were unexpected, The outer coats of 
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the bulb, when examined witha pretty high power, 
under well- arranged top-light, by the aid of a 
large condenser, showed a most puzzling but never- 
theless most brilliant and charming sight. The 
outer tissue was filled entirely with myriads and 
myriads of exceedingly minute organisms, like 
microscopic vinegar cela in appearance, only more 
metallic-looking. They had all the look of sparkling 
threads of silver. They were all in the most active 
motion, and although I have witnessed many 
attractive sights under the microscope, I have never 
at any time beheld anything more charming than 
the spectacle these polished silver-like organisms 
presented; the tissues undulated with all the 
glistening effect which a fine threaded silver 
cloth exhibits under the blaze of the electric lime- 
light. These strange organisms did not extend far 
into the meshes of the bulb; but a little further 
in we found any quantity of living mites! Iam 
of opinion that the whole subject of these mites, 
and, indeed, of all plant parasites, should be very 
carefully studied. No slovenly or hurried observa- 
tions are of any avail. If I can find time I hope 
to pursue the matter further. It is my opinion 
that the treatment hitherto adopted is unavailing. 
I have no wish to disparage my friend's intelligent 
efforts to cure his large and valuable stock of 
Eucharis bulbs; but it is evident that some other 
method more certain must be found out, and the 
sooner this is done the better it will be both for 
fe who love flowers and for those who sell 
em. 


PAPYROTINT. 

1 following description of a new photo- 

printing process devised by Sergt.-Major 
Husband, R.E., is given in the Journal of the Photo- 
graphic Society of Great Britain. The process is 
especially adapted to the reproduction of subjects 
in half-tone, and is stated to be inexpensive—much 
cheaper than the old process of photo-lithography 
in line, while the working is exactly the same as 
ordinary lithography. Its advantages over other 
methods are that a transfer can be taken in greasy 
ink, for transfer to stone or zinc, direct from any 
negative, however large, without the aid of a 
medium, the grain of reticulation being obtained 
simply by a chemical change. The transfer paper 
being in direct contact with the negative, the 
resulting prints are sharper than by those processes 
where interposed media are used; whilst the same 
negative will answer either for a silver print, 
platinotype, or a transfer for zino or stone. The 
advantage of being able to use a non-reversed ne- 
gative is very great, now that gelatine plates have 
so largely superseded those made with collodion. 
The method of manipulation is as follows:—Any 
goo surfaced paper is floated on a bath composed 
or— 


Gelatine (Nelson's flake) ..... EERE 8 oz. 
CC 5 
Chloride of sodium (common salt). 2 we 
Water ceed 50 5„ 


Great care should be taken that the solution is not 
overheated, and that the paper is coated without 
bubbles. It is then dried in a temperature of 60° 
Fahr. The paper will take about ten hours to dry, 
and in this state will keep for years. When re- 
quired for use, it should be sensitised by float ing, 
or immersing, in a bath of— 


Bichromate of potash.......... . 1 oz. 


30 02. 


This need not be done in the dark room, as the 
solution is not sensitive to light. 

The paper, after sensitising, is dried in a tem- 
perature of 70°, and in a dark room. When dry, it 
is exposed under any half-tone negative, in the 
ordinary printing frame, It is preferable to print 
in sunlight, and, for negatives of medium density, 
an exposure of three minutes is required ; but the 
exposure will vary according to the density of the 
negative. The correct time of exposure can best 
be judged by looking at the print in the frame. 
When the image appears on the transfer paper of 
a dark fawn colour, on a yellow ground, the transfer 
is sufficiently printed. It is put into a bath of cold 
water for about ten minutes, until the soluble 
gelatine has taken up its full quantity of water; 
then taken out, placed on a flat piece of stone, 
glass, or zino plate, and the surface dried with 
blotting- paper. 

The action of the light has been to render the 
parts to which it has penetrated through the nega- 
tive partly insoluble, and, at the same time, granu- 
ag A hard transfer ink is now used, composed 
of— 

¢ oz. of white virgin wax. 
4 „ stearine. 
è „ common resin, 


These are melted together in a crucible over a small 
gas jet, and to them are added 4oz. of chalk printing 
ink, and the mixture reduced to the consistency of 
oream with spirits of turpentine. A soft sponge is 
saturated with this mixture, and rubbed gently 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,156. 


over the exposed paper (in this stage the nature of 
the grain can be best seen). An ordinary letter- 
press roller, charged with a little ink from the 
inking slab, is then passed over the transfer, causing 
the ink to adhere firmly to the parts effected by the 
light, and removing it from the parts unacted upon. 
It will be found that with praotice, rolling slowly 


and carefully as a letter-press printer would his 


forme, the ink will be removed by the roller 
according to the action that has taken place by 
light, leaving the shadows fully charged with ink, 
and the high lights almost clear, the result being 
a grained transfer in greasy ink. The transfer is 
next put into a weak bath of tannin and bichro- 
mate of potash for a few minutes, and when taken 
out the surplus solution should be carefully dried 
off between clean sheets of blotting-paper. The 
transfer is hung up to dry, and, when thoroughly 
dry, the whole of the still sensitive surface should 
be exposed to light for about two minutes. A 
weak solution of oxalic acid should be used for 
damping the transfer (about 1 in 100), and this 
should be applied to the back of the transfer with 
asoft sponge. After it has been damped about 
four times, it should be carefully put between clean 
sheets of blotting-paper, and the surplus moisture 
removed. A cold polished stone is then set in the 
press, and after everything is ready the transfer is 
placed on the stone and pulled through twice. The 
stone or scraper is then reversed, and the transfer 
isagain twice pulled through. A moderate pressure 
and a hard backing sheet should be used, care being 
taken not to increase the pressure after the first 
pull through. The transfer is taken from the stone 
without damping, when it will be found that the 
ink has left the paper clean. Gum up the stone in 
the usual way, bat, if possible, let the transfer 
remain a few hours before rolling up. Do not wash 
it out with turpentine, and use middle varnish to 
thin down the ink. 

It should have been mentioned that varying 
degrees of fineness of grain can be given to the 
transfer by adding a little more ferricyanide of 
potassium in the sensitising solution, and drying 
the transfer paper at a higher temperature, or by 
heating the paper a little before exposure, or by 
adding a little hot water to the cold water bath, 
after the transfer has been fully exposed; the 
higher the temperature of the water the coarser 
the grain will be, The finer grain is best suited to 
negatives from nature, when a considerable amount 
of detail has to be shown. The coarse grain is best 
for subjects in monochrome, or large negatives 
from nature, of architecture, &c., where the detail 
is not so small, Even from the finer grain several 
hundred copies can be pulled, as many as 1,200 
having been pulled from a single transfer, and this 
one would have produced a great many more if 
required. 


POROUS POTS FOR BATTERIES. 


N a recent number of the New York Electrical 
Review, Mr. A. V. Garratt refers to a remark 
made by Mr. Swinburne on “this side, that 
“ sufferers from the primary battery disease ” have 
never thought of making porous pots for primary 
batteries from biscuit impregnated with carbon 
deposited from hydrocarbons by heat. This state- 
ment goes to show that our friends from over the 
water are not aware how very sick some of the 
sufferers above alluded to have been here in the 
States, and how many remedies we have tried— 
among which may be found some proprietary 
medicines, and perhaps a few which were not of 
domestic manufacture. The expedient of making 
orous pots of biscuit or unglazed earthenware 
impregnated with carbon, was one that looked 
hopeful. The writer has experimented somewhat 
in that direction, but will not here describe the 
experiments, which were necessarily complicated, 
for the reason that they proved to be entire 
failures. Many different kinds of clay were used, 
and they were manipulated in the various ways 
familiar to potters. The plan was also tried of 
baking the various kinds of carbon to be obtained 
commercially, with clay of various kinds, manipu- 
lated in various ways. The result was the ruin of 
several kilns full of valuable pottery, because of 
carbonaceous gases, and a large and varied assort- 
ment of worthless porous pots. The object of 
this experimenting was not, as suggested by Mr. 
Swinburne, to afford a passage of low electrical 
resistance between electrodes separated by the 
porous pot, but to make the porous pot itself the 
negative eleetrode of the cell. And the object 
of so doing may be found in the following experi- 
ment. 

If we fill a new porous pot with any of the 
chromic battery fluids now in use, and stand it in 
a Olean glass jar filled with dilute sulphurio acid, 
the chromic solution will be seen to force its way 
through and hang in a film on the outer side of the 
porous pot. Nowif we place in the glass jar astrip 
of bright zinc and in the porous pot a piece of 
carbon, and connect them with a wire, the red film 
will show, by turning green, that it is giving up 
oxygen, and will begin to slip down the surface of 
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the porous pot to the bottom of the glass jar, and 
fresh chromic solution will come through to take 
its place. It is now obvious that if the outer sur- 
face of the porous pot was carbon, forming the 
negative electrode, and in good contact with the 
positive pole, we shonld have a cell of very low 
internal resistance. It is a popular but mistaken 
notion that the depolariser absorbs hydrogen at 
the surface of the negative electrode. This 
action takes place (supposing, of course, the cell 
is in good working condition) at the surface 
of the porous pot. If the cathions get much 
further than that the cell begins to show signs of 
polarisation. The question of getting the negative 
electrode as near as possible to the point where 
the cathions are oxidised, without interfering with 
a constant, fresh supply of the depolarising or 


oxidising substance, is one of the most hopeful ~ 


and also one of the most discouraging problems in 
connection with the making of powerful primary 
batteries. It is often said, when reciting the 
properties which a theoretically perfect dynamo 
should have, that unfortunately they are not capable 
of being introduced into the same machine. For 
example, the armature should have the greatest 
length of wire upon its coils ; the wire of the arma 
ture should be as thick as possible, so as to offer 
little resistance. Now these two properties are no 
more incompatible than some points in primary 
battery construction; as, for example, the attempt 
to place the negative electrode where it will work 
to the best advantage, without interfering with the 
proper supply of the depolarising agent. A perusal 
of some old patents will show that not an incon- 
siderable amount of ingenuity has been expended 
in this direction. So far, all attempts to make 
porous pots partly or wholly of carbon have failed 
to give results that would warrant their use. 


THE ELECTRO-OSTEOTOME. 


HE iavention of a fundamentally new instru- 
T ment of precision has often been found to 
result in opening up an entirely new field of know- 
ledge, or of increasing greatly the range of know- 
ledge within the branch of science to which it 
applies. We, therefore, watch with special in- 
terest the introduction of any new surgical instru- 
ment or appliance which will tend to reduce 


human suffering or lead to improved methods in 


operative surgery. We, therefore, acknowledge: 
debt of gratitude to Dr. Milton Josiah Roberts of 
New York City, for having invented a new surgical 
instrument, which he calls the electro-osteotame,” 
with which he can make cross, oblique, and linear 
sections of bone with exceeding ease and astonish- 
ing rapidity, while a mathematical precision oan be 
maintained as to the accuracy of the out, both in 
regard to direction and extent. Take, for instance, 
such a deformity as knock-knees, due to a curvature 
of the bones; to remedy which, in the usual way, 
requires a long, tedious operation with a mallet 
and chisel, with which a wedge-shaped piece of 
bone is cut away. It is, perhaps, the most bratal 
and unscientific method which could be Adopt, 
and sounds like the operative butchery which er- 
isted in the last century. Yet that is now the prao- 
tioe with surgeons of the present day who perform 
such operations. Dr. Roberts reforms all this ata 
stroke. His electric osteotome is an instrument 
holding a circular saw at its extremity, which 
revolves with lightning speed by an electric 
motor. This, when held against a bone, makes 
a clean cut through it in a few seconds; in 


fact, its action is almost instantaneous. By hold- 
ing the electric osteotome in a slanting position, 


wedge-shaped pieces can be cut out with equal 
promptitude. There is no danger of the sw 
cutting the soft parts, as they are protected bys 
retractor, an instrument which is passed down! 
under the bone. When such a wedge-shaped pied 
of bone of proper angle is removed, the remaining 
bones of the leg can be straightened, and the de- 
formity is remedied for ever. 

There are a great many diseases of the bones 
requiring this kind of section cutting. In some 
instances they have to be cut through in several 
places. We understand that Dr. Roberts made 
over twenty-four sections on a single individual at 
one setting with his osteotome. Sometimes the 
bones become diseased, soft and rotten. This 
called caries of the bone. In such cases the 
diseased parts have to be cut away. The ordinary 
surgeon would require about three-quarters of an 
hour’s work with his mallet and chisel to perform 
this operation. Dr. Roberts with his electrie 
osteotome would remove the bone in a few seconds, 
not only insuring despatch and precision, but with 
less shock to the patient, and consequently remov- 
ing one of the chief risks of life. We have, 

erhaps, indicated sufficiently the value of Dr 

oberts's invention, and those Who are unfortunately 
requiring relief from bone troubles requiring 
operative measures will be indeed foolish not to 
make use of it. Such operations at the best re- 
quire the close attention of a specialist and the 
most perfeot surgical appliances which soienoe can 
place in his hands.—Health. l 
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ROYAL ASTRONOMICAL SOCIETY. 


HE May meeting was held on the evening of 
Friday, the 13th inst., J. W. L. Glaisher, Esq., 

in the chair. 
Dr. Gustavus William Nicholls, of Pernambuco, 
Brazil, and Mr. W. Austin Ashe, of the Observa- 


5 compiled and published in the form of a cata- 
ogue. 

r. Common said: Mr. President, perhaps the 
Fellows may like some explanation from their dele- 

tes on one or two points that are not explained 
in this report. The most important decision was, 
to my mind, the choice the Congress made of the 
refractor. There is no explanation given, and no 
account of the discussion whioh took place as to 
the relative advantages of the refractor and the 


reflector in this case ; but I should like to explain 
tory, Qa V for and duly elected | some reasons which were at work, I believe, in the 
K minds of my co-delegates in this matter. Mr. 


Col. Tupman announced that 75 presents had 
been received by the Soniety since their last meet- 
ing. Amongst them were some very beautiful 
photographs of stellar spectra, which had been 
taken by Prof. H. C. Pickering, of Harvard, with 
instruments provided for the observatory by Mrs. 
Draper as a memorial of her husband, Dr. Draper. 
The photographs show a great advance in this 
branch of astronomy, and they will probably 
enable the motion of stars in the line of sight 
to be determined with much greater accuracy 
than has been hitherto possible. On the scale of 
the “enlarged photographs shown, the deviation 
found by Dr. Huggins in the case of Sirius would 
correspond to a change in the position of the lines 
of about half a millimetre. Mrs. Draper has not 
only given the instruments, but she has provided 
the means for keeping them actively employed 
during the whole of every olear night, and also of 
reducing the results by a considerable force of com- 
puters, and of publishing them in a suitable form. 

Mr. Ranyard said these photographs will enable 
an enormous step in advance to be made in the 
study of stellar spectra, and the behaviour of the 
elements under various conditions. The range of 
temperature and difference of condition opened up 
toour study is probably much greater than that 
which can be studied in passing from the spectrum 
of a sun-spot to that of a prominence. These 
photographs are on such a soale that one would at 

st take them for photographs of the solar 
spectrum, Prof. Pickering has taken them by 
means of large prisms placed in front of an object- 
glass. A linear spectrum of the star is thus thrown 
at right angles to the diurnal motion of the star, 
and the spectrum is spread out into a band 
by controlling the motion of the driving 
clock. . These photographs were taken with 
four prisms of only 15° each, and the defini- 
tion 1s so perfect that the photographs bear con- 
siderable enlargement, As no slit is made use of, 
there is no possibility of obtaining an accurate 
reference spectrum for studying the motion of the 
star in the line of sight, except by employing some 
absorbing medium which gives narrow absorption 
lines for reference. 

The President called upon Mr. Knobel to read a 
report of the Photographic Congress which as- 
sembled in Paris on the 16th of April, in response 
to. an invitation issued by the Academie des 
Sciences. It was attended by 57 delegates, repre- 
sentatives of different countries. The eight 
representatives from England were Messrs. 
Christie, Common, Gill (from the Cape), Knobel 
Perry, Roberts, Russell (from Australia), and 
Tennant. The Conferenoe was opened by the 
Minister for Foreign Affairs, who expressed a 
cordial welcome to the members on behalf of the 
French Republic, and assured them of the co- 
operation of the Government in the work they 
might undertake. The following general resolu- 
tions which had been printed in the programme 
Were first taken into consideration and adopted 
unanimously :—(1) That the progress made in 
astronomical photography demands that the as- 
tronomers of the present day should unite in 
undertaking a description of the heavens by photo- 
graphic means. (2) That this work should be carried 
out at selected stations and with instruments which 
should be identical in their essential parts. 
8. That the principal objects are (a) to prepare a 
general photographic chart of the heavens, and to 
put down data which shall enable us to determine 
with the greatest possible accuracy the position of 
the stars; (b) to be able to utilise in the best way, 

th at the present day and in the future, the data 
obtained by photographic means. A committee 
was formed to consider the magnitude of the stars 
which it was desirable to photograph. At a meet- 
ing on the 18th it was unanimously resolved that 
the refractor was the best form of instrument, the 
dimensions being those of the telescope at the 
Paris Observatory. The committee above referred 
to recommended that the instruments employed 
should be exclusively refractors. That stars should 
be photographed down to the 14th magnitude inclu- 
ec and that the aperture of the object-glass shall 
be85 centimetres. Directors of observatories will be 
free to have their object-glasses made by any 
optician they desire to employ, provided they 
comply with the general conditions determined by 
the congress, Other reselutions were also passed 
with reference to object glasses, and with refer- 
ence to the conditiens under which the photographs 
of the heavens are to be made. It is proposed ikat 
the results of the photographio observations shall 


Christie and Mr. Gill are here, and can tell you 
if the account I give differs from their own 
opinion. The reflector, I believe, is the best 
instrument for photography for many reasons, one 
being that it brings all the rays of light to one 
focal plane or point. Therefore, other things being 
equal, there is a smaller star disc, because the whole 
of the light that comes from that star is used to pro- 
duce the photographic image. The extent of the 
field from experiments made by Prof. Pritchard, is 
comparable with the refractor, and it is rather 
doubtful if it does not exceed the extent of field 
given by the Bros. Henry’s telescope; at any rate, 
the star discs are alittle larger in the case of the 
reflector. Still, they retain their round shape, 
which is very essential to proper measurement. 
But apart from that, there is the question of light 
stars being shown with a newly-polished speculum, 
which cannot be seen when it is a little tarnished. 
One of the recommendations which influenced the 
Congress is that the light-grasping power of the 
reflector is not so permanent as that of the re- 
fractor, and as this is of immense importance in work 
of this kind, that is another reason why the re- 
fraotor was chosen. There is also another difficulty 
with the reflector, and that is that itis very difficult 
to mount a reflector in such a way as to fix it per- 
manently with respect to the mounting, though I 
have not the slightest hesitation in saying that if 
we make our reflector discs of glass not poth or jzth 
of the diameter in thickness, but ith or 8th, we should 
be able to confine the mirror rigidly by bands, as 
rigidly as the refractor object-glass, though, of 
course, a slight change in the position of the 
object-glass of the refractor does not affect the 
position of the image on the plate as the shift of a 
reflector does. I believe if we were to make our 
mirrors 84in. or 4in. in thickness, and if it was 
tightly supported round the edge with two 
or three bands, they would have no injurious action. 
But the reflector is not the instrument of the 
professional astronomer; and that was another 
reason why in a case of this sort, where the diffi- 
culties were already sufficient, it would be neces- 
sary to give a man that instrument he was. most 
used to. These were the chief reasons that were 
at work in inducing the Conference to come to the 
decision it did to use the refractor in this under- 
taking. I believe we shall eventually find the 
reflector the best telescope; but it will have to be 
improved, and there will be a great deal of work 
to be done before it can be sufficiently improved. 
I will just run through the week’s work of the 
Conference. We got there on Friday, and on 
Saturday the Conference was opened by M. 
Flourens, the Minister for Foreign Affairs. The 
‘Conference got to work directly M. Flourens’ 
speech was over, and they passed resolutions that 
day and elected a special committee to sit on Mon- 
day to formulate some of the questions as to the 
retractor and reflector, which were accepted on 
Tuesday by the Conference at large. On Tuesday 
it was felt that the different questions of taking 
photographs, the kind of instrument, and all those 
etails would be better dealt with by the formation 
of two sections. Those sections sat until Friday, 
with the result Mr. Knobel has stated. I do not 
think there was a single hard-and-fast line drawn 
unnecessarily. Of course, the size of the telescope 
and the focal length had to be defined. It gavea 
convenient scale, which must be uniform. 


Mr, Green read a memoir upon the planet Jupiter, 
which he stated was the result of twenty-six years’ 
work and careful drawing of the planet. He had 
given a chart of the markings of Jupiter from 
1860 to 1887, a few in each year, showing the re- 
markable changes through which the planet had 

assed. During the period from 1860 to 1868 the 

quator was occupied by a band of white, edged 
with dark belts in the southern hemisphere. In 
the period from 1869 to 1872 the Equator was of a 
decided coppery hue, the northern and southern 
belts moved towards the south, and were greatly 
reduced in breadth. The third period from 1878 
to 1878 was marked by the appearance of a multi- 
tude of most delicate markings in the southern 
hemisphere, and by a reduction of the coppery 
colour of the Equatorial region. In the fourth 
pee from 1879 to the present date, the planet 

ad exhibited most perplexing changes of colour 
and of form. 

The following papers were taken as read :— 
Lt.-Col. Tupman: Occultation of a Tauri, 1887, 
March 2. Maxwell Hall: The Sidereal System, 
revised in 1887. J. Tebbutt: Observations of 
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Saturn and 6 Geminorum, Jan.—Feb. 1887. W. H. 
Finlay : 
Observing. Capt. E. J. Molony : Sextant Observa- 
tions of Comet a, 1887. 
Orbits of Comets Fabry and Barnard-Hartwig. 
Dr. J. Morrison: Ephemerides of the Satellites ef 
Mars during the Oppositions of 1888 and 1890. W. 
H. S. Monck: On the Inclination of Cometary 
Orbits. 
Eclipse Volume. J. L. E. Dreyer: Note on the 
Effect of Refraction in Stellar Photography. E. 
Neison: On Prof. G. W. Hill's Paper on Delaunay’s 
Method. R. Bryant: On the Orbit of Comet IL, 
1883, A. Marth: On the Formule for Correcting 
Approximate Elements of the Orbits of Binary 
Stars. H. Lefavour: The Right Ascensions of 
Certain Stars within 10° of the Pole Reduced from 
Observations by F 
Dreyer: 
ability or Proper Motion. 


On the Probable Errors of Transit- 


Dr. J. Morrison: The 


Rev. S. J. Johnson: Note on a MS. 


G. W. Struve. J. L. E. 
On some Nebule Suspected of Vari- 


LIVERPOOL ASTRONOMICAL 
SOCIETY. 


mpeg eighth and last general meeting of the 


session was held on Monday, May 9th, Mr. 


Walter Sangin the chair. Thirty-eight members 
were elected, and Dr. L. da Rocha Miranda, of the 
Imperial Observatory, Rio de Janeiro, was elected 
an honorary associate of the society. 


In.a note on “The Solar Eclipse of August, 


1886,” the Rev. S. J. Johnson mentioned that, as 
the greater portion of the total phase could only 
have been observed on the ocean, he had been in- 
duced to make inquiries of the different lines of 
steam and sailing vessels for the purpose of ascer- 
taining whether any observations of totality had 
been secured; but his applications had hitherto 
not met with success. Captain Owen, of the Union 
Line steamer, Pretoria, obtained seven negatives 
of the partial phase only, his ship being at the 
time about 520 miles 
Johnson suggested the desirability of further in- 
quiries being prosecuted in this direction, as it was 
quite possible that some Liverpool vessels may 
have been in the line of totality, and that matters 
of interest in connection with the total phases may 
have been entered in their log-books. 


S.E. of St. Helena. Mr. 


In a paper entitled “ Stellar Influences on Phy- 


sical Geography,” Mr. W. H. S. Monok said that a 
papet which he had read before the society some 
time before, on the possible effects of terrestrial 
heat on the moon, had naturally suggested the 


question to his mind as to whether the earth itself 


might not in past ages have been subjected to 
similar influenoes, the effects of which we might 


be still experiencing. Such a source of heat could, 
of course, only have had its origin in one of the 
fixed stars. . The rate of motion of our own planet 


round the sun was from eighteen to twenty miles 


a second—rather under than over the average 
velocity of those stars whose motions of approach 
or recession have as yet been determined by means 
of the spectroscope. In fifty millions of years a 
star travelling at the same rate as our earth would 
have moved over a space which light would take 5,000 
years to traverse, and it is probable that the distance 
of very few (if any) of the seventy millions of 
stars within the range of our most powerful tele- 
scopes exceeded 5,000 years light-passage. Hence 
it was possible that any or every one of these 
seventy millions of suns, supposing their proper 
motions were suitable, may have visited our solar 
system within the fifty millions of years which the 
great majority of geologists consider have elapsed 
since the earliest dawn of life on our globe; or, as 
our solar system has undoubtedly a proper motion 
in space, which is not estimated by any astronomer 
at a value less than one-fifth of that of the earth's 
motion round the sun, our system might in the 
same way have come within the influence of some 
one of these stars, To the objection that such an 
approach would have deranged the stability of the 
planetary orbits, it may be urged that an in- 
tensely hot star might approach near enough to 
affect our climate without materially deranging 
our motions. The effect produced would, of course, 
be greater if our visitor was nota single star, but a 
star system. The writer considered that the evi- 
dences of geological action in past ages tended to 
bear out his hypothesis. 

Mr. A. Stanley Williams contributed a paper on 
“The Motions of the Markings on Jupiter. He 
mentioned that during the last few weeks there 
had been many large and conspicuous markings 
visible, which exhibited in a striking manner the 
extent and nature of some of the movements 

eculiar to these objects. A group of light and 
k spots which, on the 20th of March, was a lo 
way following the red spot, had moved by the 10 
of April so far to the westward, that these mark- 
ings were then nearly as far preceding the red spot 
as they had been following it three weeks pre- 
viously. All the markings just on the equatorial 
side of the south equatorial belt have the same 
rotation period, and afford evidence of a vast aérial 
current in the atmosphere of Jupiter.. On the 
other hand, an oval white marking on the northern 
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side of the double north equatorial belt had a 
rotation period approximately the same as that of 
the celebrated red spot, which differed considerably 
from that of the groups of light and dark spots 


mentioned above. There are also other markings 
situated in different latitudes, the periods of which 


have not yet been satisfactorily ascertained. Mr. 
aper was illustrated by two drawings 


Williams's p 
made with the aid of his Ghin. Calver reflector. 

In bringing his series of papers on “ Telescopes 
and Telescopic Work” to a conclusion, Mr. W. F. 
Denning made a few remarks on the importance 
and attractions of the subject, the latter being 
abundantly evidenced by the growing popularity 
of observation in the diverse fields of astronomy. 
As regards the future prospects of telescopes and 
telescopic work, the outlook was intensely encour- 
aging. Several very long telescopes had recently 
been mounted, among them being the 30in. re- 
fractors at Pulkova and Nice, and several more 
were under construction. The immediate future 
held out a prospect of successful activity far ex- 
ceeding that of any past age. The work of the 
Meteoric Section, cunducted by Mr. Denning, in- 
cluded about 150 observations of shooting stars at 
Stonyhurst, London, Sunderland, Bristol, and 
Kenley. A comparison of the results obtained at 
the various stations did not, however, reveal any 
duplicate observations of one and the same meteor. 
The pore of the Lunar Section, under the direc- 
tion of Mr. Elger, included thirty drawings of 
various formations which have been made by 
members. The principal work was a carefal 
delineation of Stadius, showing 41 oraterlets, or 
oraterpits, in the interior of that formation. The. 
twin craters, Le Verrier and Helicon, and the ring 
plain Hercules had also been diligently observed 
and mapped. 

The following is a list of the members who have 
been appointed by the council to serve on the 
executive. President, Mr. Denning; vice-presi- 
dents, Messrs. Elger, Espin, Gore, and Newall ; 
special observer, Mr. Gill; editor, Mr. Sadler; 
dibrarian Mr. Defieux; secretary and treasurer, 
Mr. Davies. Council: Miss E. Brown and Messrs, 
Backhouse, Calver, Deane, Gill, Higgs, Lynn, 
Monck, Oliphant, Tarrant, and Majors Markwick 
and Watson. The directors of the sections are: 
Solar, Miss Brown; lunar, Mr. Eiger; coloured 
star, Mr. Franks; double star, Mr. Tarrant ; vari- 
able star, Mr. Gore; and spectroscopic, Mr. Rand- 
‘Capron; Mr. Denning directs the comet seeking, 
meteoric, and Jupiter sections. 

The Seoretary announced that the meetings 
‘would in future be held at the Royal Institution, 
e The session was then formally 
olosed. 


USEFUL AND SCIENTIFIC NOTES. 
— 

Longevity in Germany. —The Berlin Statis- 
lischen Korrespondenz, by way of celebrating the 
Emperor of Germany's ninetieth birthday, has 
recently published a list of all the known persons 
in the Prussian kingdom who are older than the 
sovereign. At the taking of the census of Dec. 1st, 
1885, there was one man of 120 years, another of 
318 years; a woman of 117, another of 115; two 
women of 112; two men and one woman of 111; 
five women of 110; one man and four women of 
409; three men and two women of 108; two men 
and ten women of 107; thirteen men and seven 
women of 106; and quite a large number who had 
attained to their 105th year. The total number of 

ersons who gave their age at over 100 was 160. 
The Province of Silesia appears to be exception- 
ally favourable to longevity. Out of the 1,073 
male persons between their ninetieth and ninety- 
fifth year in all the Prussian provinces one in five 
is a Silesian, and out of the 306 men between 95 
and 100 years old fifty-one are natives of Silesia. 
Out of the 2,766 Prussian women between the ages 
of ninety and ninety-five, 871 are Silesians. There 
are ninety-nine women in Silesia between ninety- 
five and 100 years old, and thirty Silesian women 
who have exceeded their 100th year. The cente- 
narians are thickest in the district of Oppeln. 
whey ste also numerous in the Provinces of Posen 
and Kast Prussia; but the western dominions of 
the King of Prussia, and particularly the Rhine- 
land and the manufacturing districts of Hberfeld, 
Crefeld, and the Dutoh frontier, are not so favour- 
able to extraordinary length of life. 


Artificial Whetstones.—The Guide Scientifique 
desoribes the following method of making artiticial 
whetstones. Gelatine of good quality is dissolved 
in its own weight of water, the operation being 
conducted in adark room. To the solution 1} per 
cent. of bichromate of potash is added, which has 
previously been dissolved in a little water. A 


quantity of very fine emery, equal to nine times the | 


weight of the gelatine, is intimately mixed with 
the gelatine solution. Pulverised flint may be 
substituted for emery. The mass is moulded into 
any desired shape, and is then consolidated by 
heavy Pressure. It is dried by exposure to strong 
sunlight for several hours. 


to the rank of Grand Officer in 1876, Ohemistry 


of cattle owed much to the labours.of M. 
Boussingault. He also, in conjunction with 
another distinguished chemist, M. Dumas, 
‘made many important investigations into 
aérial elements, The deceased was the author 
of a large number of papers on physics and 
chemistry, and of treatises on Chemistry and 


“ Agronomy,” and “ Studies on the Transforma- 
tions of Iron and Steel.“ M. Boussingault was 
a member of the Institute. 


has discovered another faint comet, making 
the third he has been the first to observe during 


S. Dec. 30° 35 30". 
88s., 30’ N. 


observations made at Rousdon Observatory 


during 1886. Rousdon is a second-order station 
of the Royal Meteorelogical Society, and the 
observations are carefully made with the best 
instruments, 
present volume contains notes on the geology 
of Rousdon, and some interesting deep-well 
observations. It appears that in the courtyard. 
of the house there is an ancient well 207ft. 
deep. The depth and temperature of the water. 
in this well were ascertained at intervals of 


that the temperature varied less than two 
degrees (1'9°) during the whele year. 
mean temperature was 61°7°, and the mean. 
depth bft. 
on the evaporation from the surface of earth 
and from water, the apparatus consisting of. 
two precisely similar iron tanks, 2ft, square and: 


containing the earth was placed on a 1 


22'8lin. from the water tank, the mean dai 


Mr. Peek gives an illustration of these tanks as 


| will take place on the 4th of June. 


{Society will be delivered on the 26th inst. by 


The new buildings for the Royal Observatory 
of Brussels, at Uccle, about four miles from ita 
present position, are nearly complete, and the 
transfer will be made next year. The site at 
Uccle is much higher than that at Brussels. 


The first annual soirée of .the County of 
Middlesex Natural History and Science Society 
will be held on Monday next, the 23rd inst., at 
11, Chandos-street, Cavendish-square, W., at 
8 p.m., the Right Hon. the Earl of Strafford, 
Lord-Lieutenant of the county and president of 
the society, in the chair. 


A useful pamphlet to students of palmon- 
tology has been issued by Mr. E. T. Newton, of 
the Geological Survey, through Philip and Son. 
It is a synopsis of the animal kingdom, with 
especial reference to the fossil forms, and 
appears as Appendix II. in the new edition of 
Woodward's “ Geology of England and Wales,” 
also published by Philip and Son. The table 
is founded on: the ‘classification proposed by 
Prof. Huxley, and by variations in the types 
used in printing, the reader can distinguish at 
once recent from fossil genera, and amongst 
the fossils those which occur in the rooks of 


Britain. tae By. te 
tor of the Royal 


SCIENTIFIC NEWS. 


— — 


HE death is announced of the eminent 
French chemist, M. Joseph-Dieudonné 
Boussingault. Born in 1802, the deceased was 
educated at the St. Etienne School of Mines. 
On leaving there he was commissioned by an 
English company to go to South America in 
order to discover the ancient mines which are 
known to have existed there in past ages. He 
made a number of researches and discoveries 
which were warmly appreciated by Baron 
Humboldt and other learned men; but a revo- 
lution having broken out in the Spanish South- 
American colonies, M. Boussingault was com- 
pelled to leave his work. He thoroughly 
explored Bolivia and the province of Venezuela. 
When he returned to France he was named 
Professor of Chemistry to the Lyons Faculty 
of Sciences, In 1839 he went to Paris, where 
he was associated with the Academy of Sciences, 
and also obtained the chair of agriculture in 
the Conservatoire. In 1848 deceased: was elected 
to the Constituent Assembly by the department 
of the Bas-Rhin, and he became by election a 
member of the Council of State, upon which 
he sat until the Coup d' Etat of the 2nd of De- 
cember. From this time he renounced politica] 
life, and devoted himself to his favourite 
studies, greatly to the advantage of-science and 
industry in France. He was named Commander 
of the Legion of Honour in 1857, and promoted 


The Government Inspec 
Bavarian Court Theatre, Herr Stehle, thinks 
the use of luminous paint is a great safeguard 
against panic in theatres, and he has had in- 
scriptions put up in the passages of that theatre 
which indicate the “ way ont.” We understand 
that experiments are to be made at some.of the 
principal London theatres with large-sized 
tablets, in order to test the effect of the rather 
‘poor. light of. the..corridors in exciting the 
paint. at, it is Known to those who ‘have 
experimented, will be sufficient, but if neces- 
‘gary the noticescan'be excited in a few minutes 
by means of a powerful lamp. nae 


An account of an interesting series, of ex- 
periments in connection with the spectroscopic 
‘reaction in gases has been communicated to 
the Manchester Literary and Philosophical 
Society, by Mr. T. W. Best, who made them at 
the suggestion of Sir H. Roscoe. The author 
mixed the pure and perfectly dry gases in 
eudiometers provided with aluminium elec- 
trodes, which were connected with an induc- 
tion coil and Leyden jar. The light; of the 
discharge was focussed upon the slit of a one- 
prism spectroscope. The gases experimented 
upon were hydrogen, nitrogen, and oxygen; but 
others will no doubt be examined, When nitro- 
gen is added to hydrogen at ordinary atmo- 
spheric pressure, the least quantity of the 
former element that can be detected is:1‘t per 
cent. As the same pressure as little as 0'26 per 
cent. of hydrogen can be detected in nitrogen. 
This curious difference is also observed with 
mixtures of nitrogen and oxygen. As little as 
0'8 per cent. of nitrogen can be detected in 
oxygen, whereas not less than 4'5 per çant. of 
oxygen gives a visible spectrum in nitrogen. 
At lower pressures the results are somewhat 
different, the least quantity of nitrogen per. 
ceptible in hydrogen being at 10}in. 3°6yand 
at 34in. 2 5. ean 


Mr. H. Howorth, M.P., is going to bring out 
a work entitled “The Mammoth ahd the 
Flood,” in which he will endeavour to show 
that a cataclysm brought the Mammoth period 
to a olose, and that this catastrophe inyolved a 
widespread flood of water, which not, only 
drowned the animals, but buried them, some 
times with their bodies intact, and in. many 
cases along with a crowd of very incongruous 
beasts, and covered them with continuous 
mantles of loam and gravel | Be 


Last year Herr Pichler and Major von Ober- 
meyer gave to the Vienna Academy an accoun 
of their experiments in condensing tha smoke 
of furnaces by the electric method developed 
to some extent in this country by Prof, Oliver 
J. Lodge and Mr. Walker for depositing ‘lead 
fumes. The machine used was a Toplery:whieh 
proved to be of insufficient power; but Messrs. 
Siemens and Halske are building a very large 
induction machine, with which the ‘expert 
ments will be continued. a 


The Society of Arts has added to its plant an 
Immisch series-wound electro-motor, wi 
field connections so arranged that the coils can 

be coupled in series or paralieh~ Themaximum 
power is three-brake horse-power at 950 revo- 
lutions, the E. M. F. required being 110 volta. 


in its application to agriculture and the raising 
he 


Physiology in Agriculture,” “ Rural Economy,” | 


From Dun Echt Circular, No. 144, we learn 
that Mr. Barnard, Director of the Vanderbilt 
University Observatory, Nashville, Tennessee, 


the present year. On May. 12th, the position at 
16h. 57m. 228. G. M. T. was: R.A. 15h. 10m. 49s. ; 
The daily motion is plus 


Mr, Peek has published the meteorological 
(Lyme Regis, Dorset, is the postal address) 


Besides the usual records, the 


15 days throughout last year, with the result 
The 


lin. Experiments were made 


15in. deep, freely exposed to the air, but pro- 
tected from the rays of the sun. The. tank 


machine, the earth being ordinary sail, turfe 
over to represent meadow land. Surplus water 
could be drawn off and weighed. The water, 
tank was so arranged as to maintain a uniform 
depth of 12in., and measurements were taken 
on the first day in each month. The earth tank 
was weighed daily. The total evaporation for 
the year was 24°79in, from the earth, and 
y 


evaporation being ‘07 for earth, ‘06 for water. 


arranged. 
The Visitation of 


hi Greenwich Observatory 


The Bakerian leoture before the Royal 


Mr. J. J, Thomson, F.R.S., Cavendish Professor 
of Experimental Physics at Cambridge, 


— 


1 
( 


„ fectants.cannot be gommended. Sulphurous aoid 


USEFUL AND SCIENTIFIC NOTES. | 


' effectual in this respect, and each possesses in a 
| 8 or less degree the power of disinfection. 


_ euchlorine, but in dilute solution it is very active. 
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[We do not hold ourselves responsible for the opinion of 
our correspondents, The editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the EDITOR of 
the ENGLISH MHOHANIO, 332, Strand, W.C. 

All Cheques and Post-ofice Orders to be made payable to 


usual 4-lens eyepiece, and this shows spots on the 
sun, some of the most conspicuous lunar detail, 
Jupiter's moons and (to anyone who knows pre- 
cisely what to look for) Saturn's ring, and yet I 
would never dream of going to the cost of a 
Huyghenian eyepiece for it. A 2}in. object-glass 
is the very smallest that can be employed in the 
slightest degree usefully in celestial observation, 
J. PASSMORE EDWARDS. and a 3in. is none too small for the veriest 

% In order to facilitate reference, Correspondents, when | beginner. p 
speaking of any letter previously inserted, will oblige by riting about sunspots in the paragraph 
mentioning the number of the Letter, as well as the page on | above suggests to me to remark on e recent 
which te appears. almost sudden reappearance of somewhat con- 

“ I would have everyone write what he knows, and as | spicuous isolated spots at intervals on the sun's 
: 05 N . pni tes Boe ane no ne only disco, after the very protracted period of quiescence 
attended with very troublesome hemorrhage, iomo particular knosledgo ani experince 85 tha dates which we have for some months witnessed. It is 
for which the wound was plugged, Unfortu- | of such a person or such a fountain, thatas to other things | noteworthy that the last maximum occurred more 
nately the bleeding recurred, and the man died | knows no more than what everybody does, and yet, to keep | than thirteen years and a half after the previous 
from it. The other case was one of unilateral | olutter with this are pian A hi, wit poder: one. I have not heard yet how far the eleven-year 
convulsions, followed by paralysis of the left | ‘write the whole body of physicks, a vice from whence | magnetic period, aurorte, storms, cyclones, com- 
mercial panics, and the rest of the stock-in-trade 


t in ent th P~ Montaigne 
side of the face, then of the left arm, and then n re ie F N 
of the left leg. A tumour was diagnosed in the of the sunspot-monger, have condescended to 
eight motor area, and the skull was opened and conform to this very Hagrant departure from the 
the brain explored with a hypodermic syringe regularity of the solar period with which they 
without any result, The patient died, and at VHT 
bod 1 three oysts were found lying olose is a précis of a paper by Professor di Legge, read 
gether in a line deep in the white matter of befure the R.A. dei Lincei, in which he discusses 
the right hemisphere. the mean horizontal semi-diameter of the Sun as 


A chart, showing the recorded positions of deduced from 5796 transits by four observers in 
de ber in the North Atlantio, has boon isened Bd dope ein the genes 2. 2 Depot 
by 3 Deutsohe Seewarte at Hamburg. As distance from the Sun, a quantity 0.632“ in defeot 
early as the first half of March several icebergs of the value adopted in the Nautical Almanac, but 
were met with south of 42°N., lat, and one even 


or only O62“ less than that determined by Mr. 
South of 41°. In drifting southwards the ice- 


Thackeray (R.A.S. Monthly Notices, Vol. XLV. 
"bergs; as always, are found between the meri- page 892), from a discussion of all the observations 
dians of 46° and 62° W. | 


The Baltimore and Qhio Railroad Company 
has ordered all its passenger rolling-stock to be 
fitted with the Westinghouse air-brake. 


Ata recent meeting of the New York Neuro- 
logical Society two interesting examples of 
brain surgery were recorded. The first was 
the case of a man forty-two years of age, who 
suffered from left lateral hemianopsia, slight 
dilatation of the left pupil, awkward gait, and 
double optic neuritis. A large tumour in the 
right occipital lobe was diagnosed, and Dr. 
‘Weir proceeded to remove it. The mass re- 
moved weighed 5łoz., and the operation was 


— — 


ERRATUM — REGULUS AND SIGMA 
ORIONIS—EX.POSURE OF AN OBJEOT- 
GLASS TO DAMP—RHUBARB—GEO- 
LOGY OF THE SUFFOLK OOAST — 
DIOPTRIO TELESCOPE—SUNSPOTS— 
PROJECTING THE SUN’S IMAGE TO 
DETERMINE PERSONAL EQUATION 
—PROFESSOR ABBE ON SUNSPOTS— 
PHOTOGRAPHIC MEASUREMENT OF 
STELLAR PARALLAX—A OORRE- 
SPONDENT WHO CANNOT LET WELL 
ALONE — LUNAR OLEFTS — HUY- 
GHENIAN EYEPIEOES FOR A 383in. 
OBJEOT-GLASS—A BAD OBJEOTIVE— 
TRIGONOMETRY—APLANATIO EYE- 
PIECE. e 


E letter 27 196, P: 219, paragraph three, 
In it Saidas” should be “It is Suidas.” 

I cannot help thinking that the “tiny com- 
panion" to Regulus, spoken of by “ Arcturus,” in 
query 62340 (p. 231) must be a subjective pheno- 
„menon, and have its origin either in his eye or in 
the eyepiece of his telescope, as I have not only 
never seen it myself, but can find no record what- ole e | 
ever of its having been observed by anybody else.] p. 285, because it disposes of the whole question as 
Surely, had it an objective existence, it must have | tersely as it does convincingly. We know in this 
been picked up in some of the numerous reflectors | country how this matter was “ worked” by certain 
of considerable aperture now so common, I suspect | members of the “ Hadowment of Research. E ba 
that the faint and close pair in the same field as | as a scaroely-veiled means of providing a billet for 
0 Orionis are Ward's ‘pair, spoken of by Webb on one of their own personal friends; but it may, 
p. 859 of the last (fourth) edition of “Celestial | of course, be that a more disinterested belief in 
Objects for Common Telescopes.” Finally, it is | sunspotterp may still linger among a few people 
not wise to leave a telescope out ina yard in all] in out-of-the-way parts of America. To such, 
weathers, and very notably if that yard happens to | Professor Abbe's lecture can scarcely fail to be of 
be in a town, as the sulphuretted hydrogen in the | the greatest value. i : N 
atmosphere and the damp combined will almost] I must confess that the discussion which took 
certainly attack the lead in the flint lens of his Place at the January meeting of the Royal 
objective and spoil it. Astronomical Society (Vol. XLIV. page 449) con- 
11 „Hamlet (query 62349, p. 281) is afraid of | siderably shook my faith in the rigid accuracy of 
getting renal calculus from eating rhubarb, it | the results obtained at Oxford in the investigation 
matters little or nothing upon what particular soil | of the parallax of 61 Oygni, carried on there by 
it grows, as all rhubarb contains crystals of oxalate | photographing that star, and measuring its dis- 
of lime (technically called Raphides), and very | placement, as indicated on plates taken at distant 
beautiful these stellate crystals are under the | intervals. IJ, however, happen to have recently 
microscope, Perhaps when I tell him that the | seen the original negatives, and to have had an 
same salt is found in onions he will eschew them, | opportunity of personally examining them in situ 
too. = on the De la Rue micrometer ; with the result that 

In reply to query 62871 (p. 282), the cliffs of the | I am convinced that Professor Pritchard's method 
Suffolk coast to the south of Lowestoft are | affords results superior 5 to any obtain. 
mainly Pliocene (orag). Here is Dr. Taylor's] able by mere eye observation. Uxpeoting to find 
description of the section at Kessingland, some | star disce ill-defined and granular, with a variety 
four miles south of that town: First at of axes, I was surprised to find how sensibly 
Kessingland, he says, “there is the fresh-water | circular they are, anc how much easier to bisect 
Unio-bed similar to that at Mundesley and than the image of a real star in the heavens, 
Runton, Above this is the Fluvio-marine crag, | dancing and bobbing about on each side of the 
resembling the Norwich lower crag. This is rare; wire. Of course, over-exposure will enlarge, and 
but it has been exposed near Easton Bavent and at | to a certain extent distort, star discs; but experi- 
Kessingland. Next occurs the Marine crag: then | ence has taught the photographio operator to ex- 
the pebbly beds indicate the increasing depth of | pose just so long as is necessary to impress the star 
the sea; above this the lower Boulder clay with | image fairly on the plate. That this system o: 
soratched boulders, chiefly granitic and trap rooks ; | determining stellar parallax has not yet arrived a; 
next the middle Drift beds are found to yield | perfection may be freely granted, but I gravely 
several molluscs peculiar to them, which have been | question if, even in ita existing stage, it does not 
noticed by Mr. Searles Wood. The upper boulder | notably surpasa the older eye method in accuracy, 
olay is well displayed wherever the olis. attain a and I certainly think that we have reason to be 
certain height. This contains oolitic boulders 
principally, and abounds with the derivative 
vertebre of saurians and fish,” & o. Doubtless 
“Old Fossil's ammonites and belemnites are 
derivative too, and were washed out of the sub- 
jacent chalk, when the beds he describes were in 
the course of deposition. There is a bed beneath 
the Norwich orag in which the tooth of the 
mastodon has been found. ae 

I would refer Dioptric” (query 62872, p. 282) 
to the antepenultimate paragraph of letter 27198: 
on p. 219 of the same number. It would be an: 
utter waste of money to attempt to convert such a 
‘telescope as he desoribes into an astronomical one. 
I, myself, have a beautiful terrestrial telescope of 
lģin. aperture, by Baker, of Holborn, giving a. 
measured linear magnifying power of 24, with the 


made with the Transit Circle at the Royal Ob- 
servatory. My reason, hawever, for noticing Prof. 
di Legge's paper here is that he states that since 
May, 1876, the Sun's transit has been observed by 
projection, thus enabling several persons, if ne- 
cessary, to observe it simultaneously and under 
identical conditions, thereby affording exception- 
ally favourable opportunities for the determina- 
tion of personal equation. I commend this excel- 
lent idea to all whom it may concern, 


I was very lad to find Professor Abbe’s effective 
onslaught on Banspotter reproduced in your own 
interesting article on “ Popular Meteorology,” on 


Disinfection v. Deodorisation.—It has often: 
been pointed out in our columns, as elsewhere, that 
deodorisation is one thing and disinfection another. 
‘The destruction of bad smells by no means involves. 
the destruction of “infective agencies,” but the 
destruction: of bad smells is also an important 

Work, and one which every disinfectant intended 
for general use ought to accomplish. Carbolic acid 
is defective in this respect, for, although a good 
diainfeotant, it does not deodorise, and simply adds 
its own disagreeable smell to those which existed 
before. Chlorine, metallic chlorides—such as the 

. Ohlorides of zinc, mercury, and lead—sulphurous 

_ acid, and the alkaline permanganates are far more 


hilst the “ saucer ” treatment of sick-rooms with 

& little Condy’s fluid or chloride of lime may well 
be distrusted, the laudation of such means as the 
use of euchlorine (a mixture of chlorine and 
_,chlorine peroxide) and bromine as aërial disin- 


A sometimes underrated. As gas it is just as un- 
Suitable in the presence of patients as bromine or 


Complete disinfection of an infected atmosphere 
ùn the presence of patients is impossible, but 
partial disinfection is easy, and the complete disin- 
‘fection of wearing apparel, bedding, &., by the 
‘prolonged use of weak solutions of metallic 
chlori s sulphurous acid, and the like, can be 
. -Xeadily effected without the slightest injury to the 
brics.— Lancet. 


A New Battery Solution.—The Llectrical 
World states that Mr. Wiliam R. Kookogey has 
| 5 devised a method of removing the base of 
the chromic salt in the form of crystals, leaving the 
chromium in the solution. This is accomplished 
by adding boiling water to a certain proportion of 
dichromate of potash or bichromate of lime, and 
while the mixture is still at or near the boiling 
-point adding sulphuric acid. The exaot propor- 
tions are as follows:—To 80z. of bichromate of 
otash or 90z. of bichromate of lime, 241b. of 
oiling water are added, To this is added 84lb. 
{avoirdupois) of sulphuric acid of a specific gravity 
of 1°885. e solution se made is allowed to cool 
and to remain standing for about 24 hours at a 
temperature of from ‘60’ to 68° Fahrenheit. The 
Nquid is then siphoned off, and is ready for use. 
The base or sulphate of the base will be found 
deposited. on the bottom of the vessel. 


grateful to those who initiated it und have brought 
it so far towarda the goal. 

I really do not know what Dubitans (letter 
27283, P: 241) considers very vague authority.” 
Sir John Herschel makes his statement on that 
of the “celebrated optician” (presumably either 
Dollond or Troughton) wo had his attention 
originally drawn to astronomy by the sight of a 
bright star in sunlight visible through the shaft of 
achimney. Itis quite evident that Sir John did 
ot regard this definite and pee statement as 
Vague,” or he wotld never have continued to 
repeat it in every edition of his famous book that 
-was published up to the date of his death. Of 
‘course, as a personal statement to him is charac- 
‘terised in the language employed by your ocorre- 
spondent, the miner who told his story to 


ocd 


It is as easily managed and more effective than 
ether, the odour being the principal objection. 
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“ Medicus” (letter 27282, same page) would be out 
of court altogether. 7 

“Tau” (reply 62181, p. 251) might profitably em- 
ploy ten minutes in the calculation of the size and 
mass of a meteorite which could plough a cleft a mile 
wide and 300 miles long on the lunar surface. 
Prootor’s exact words in connection with lunar 
craters are these: It may seem, indeed, at a first 
view too wild and fanciful an idea to suggest that 
the multitudinous craters on the moon, and espe- 
cially the smaller craters . . . . have been 
caused by the plash of meteoric rains, and J 
certainly should not care to maintain that as the 
theor. JA their origin" (the italics are mine). 

If “Rex” (query 62381, p. 256) will get two 
plano-convex lenses of ‘55in. and °18in. focus and 
mount them 36in. apart with the '55in. lens as a 
field glass and the °18in. as an eyeglass (the convex 
sides being, of course, towards the object end of 
his telescope), he will have an eyepiece giving very 
approximately a power of 120 with a 33in. object- 
glass; and, similarly, two lenses of the respective 
foci of *44in. and ‘ldin. mounted 3in. apart will 
give him a power very near to 150. The lin. and 
$in. lenses should be mounted lin. apart and will 
magnify a little over 42 with his objective. It is 
almost needless to add that in each case a stop 
must be placed in the focus of the eye-lens, 

“Forest Gate (query 62383, p. 256) has got hold 
of a hopelessly bad bargain. A hazy fringe of light 
round the moon or a planet, is a sign of a radically 
defective object-glass, upon which any money would 
be wasted. 


once, 

I am sorry to be obliged to tell “ Another 
Corona” (query 62400, p. 257) that I have no work 
in my library treating on the theory of the aplanatic 
eyepiece, and that, hence, I should have to investi- 
gate it de novo, and deduce my own formule from 
which to caloulate numerical results—a very charm- 
ing little job indeed, which I must beg to be 
excused. Quite possibly Prismatique or some 
other one of our practical opticians may have tables 
ready computed from which he can supply the 
required practical detail. 

A Fellow ofthe Royal Astronomical Society. 


H 371 DRACONIS. 


[27269.]—Mnr. TARRANT has been kind enough 
to send me a note privately upon this object; but 
as he promises to send one to you, Mr. Editor, 
himself, I will not further refer to his observations 
than to say he agrees with me the star is not now 
in the centre of the nebula, and he sees detail in 
the nebula itself which so far I have been unable 
to pick up. I have also some notes from a friend 
who observes with a 124in., who also finds the star 
away from centre, but with a little difference as to 
exact place. He has referred me toseveral previous 
notes upon H 374 in former numbers of“ E. M.“ 
(Sept. 3, 1886). Prof. Swift often observed nebula 
with 16in.—central star always well seen; and 
Mitchell, in 1847, saw it: “Eye fixed on central 
point, nebula fades from view; looking aslant, the 
star fades and nebula brightens in a beautiful 
manner; unlike a star, as it is round and clear— 
a minute disc; no radiancy.” And Mr. Knott 
(Oct. 8, 1886) saw it, “ bluish and elliptic in outline, 
4—5 major axes at 45° x 225°, and star a minute 
disc, nearly in centre, | tae a little n.f.” Ihave 
not been able to reproduce the fading and brighten- 
ing phenomena, and should think it attributable to 
some peculiarity of eye. The nebula always re- 
mains plainly visible to me. The star is always a 
minute point, Its magnitude is so small that I 
doubt if diffraction rings would be perceptible on 
a dark sky with 9in., and therefore are still less 
likely upon a luminous background. 

I got a pretty good observation of it upon May 8, 
when, with 600, the stellar point was sharp, and, 
to the best of my judgment, directly preceding the 
centre of nebulosity, and about halfway from centre 
to margin. The moon was bright at the time, and 
may have influenced perception of margin of the 
nebula to some extent, 

Formerly, when using a lower power, I could 
only occasionally pick up this star, and find the 
same now ; but I have latterly always used a power 
of 600, and can nearly always see the star point 
with this, 

Mr. Sadler has a very valuable summary of all 
the observations he could find, in H. M.,“ Aug. 6, 
1886. Any reader interested can refer to that. 
The evidence is conclusive of the star point or 
nucleus being central; the language not admitting 


of misconception, “O I” says: Nucleus occu- 

ies exactly the centre ’’; Budd, “ very near centre; 

nott, “star not quite, but nearly, in centre”; 
D’ Arrest, “star in centre” ; Schweizer,“ small star 
in centre, consequently the pointages of the micro- 
meter wire are precise”; D Arrest again, in 1886, 
“a white star in the centre”; Brunnow, has in 
the centre a well-defined point”; Bredichin, “ has 
a small star in the centre”; Sadler, “star in 
centre.” It is certain that the star is not now in 
centre and not n.f., as Mr. Knott saw it. The ques- 
tion arises, whether the nebula or the star has 
moved. 

I had some suspicion of a small star following 
at about 80“ or 90”, and I also suspect other stellar 
points in the nebula. This, Schultz also did (see 
Mr. Sadler's summary). 

I found a small comes to E 2368 a week or two 
ago, which Mr. Tarrant measures 131:7°, 48°21", 
mag. 11; but Mr. T. adds a still fainter star a little 
nearer at 320.“ Edwin Holmes. 


NOVA ORIONIS. 


[27270.]— WITH reference to Mr. Gemmill's 
suggestion (letter 27231, p. 241), I may mention that 
I have already entered the Nova as U Orionis 
in my forthcoming “Revised Catalogue of known 
Variable Stars.” 

May 14tk. J. E. Gore. 


ASTRONOMICAL. 


[27271.]—PERMETTEZ moi d'informer au plus 
vite les lecteurs de l' B. M.,“ qui s'occupent tant 
de Saturne, d’un changement remarquable que je 
crois avoir observé dans l'anneau B le 8 mai der- 
nier, d 8h. 30m. du soir, avec le grossissement de 
280 fois de mon équatorial de 8 pouces de Grubb. 
En décembre 1886, janvier et février 1887, l'anneau 
B était très sombre à l'interieur, dans les régions 
voisines de C, et c'était seulement à son extérieur, 
près de la division Cassinienne, qu'il prèsentait un 
grand éclat. Le 8 mai f'ai vu, avec surprise, que ce 
grand éclat occupait presque toute la largeur de B; 
c'est d peine si, contre C, on voyait encore une région 
un peu plus sombre! Ce méme jour la division de 
Struve apparaissait encore d'une manière fort re- 
marquable, surtout à l'occident, et je voyais cette 
fois distinotement qu’s son extérieur régne une 
fine portion de l'anneau C, la division apparaissant 
donc dans C et non aux confins de B et 6. 

La division d' Encke se voyait encore très bien 
sur l'anse orientale, et je n'avais pas encore aussi 
bien vu que ce Joar lù le globe à travers l'anneau 
obsour. algré l'éloignement de la plandte je 
voyais encore toutes les bandes du globe figurées 
dans mon dessin del’ “E. M.“ et aussi la dente- 
lure de ’ombre sur la division Cassinienne, mais 
plus petite qu'auparavant; l'ombre semblait cette 
fois légèrement convexe et concentrique au bord 
du globe. Je suis bien heureux de vois que je 
suis si bien d'accord avec M. Elger pour nos obser- 
vations de Saturne. 

P.S.—Hier, 10 mai, à 9h., avec le grossissement 
de 280 fois de mon équatorial de Grubb, par un 
ciel légèrement nébuleux, j'ai vu la tache rouge de 
Jupiter sous forme d'un nuage blano, ovale, entouré 
d’une bordure grise elliptique moins marquée à 
Pouest; l'extrémité orientale est passée au méri- 
dien central vers 9h., t.m. de Bruxelles. A 8h.30m., 
j'ai confirmé le changement que je vous ai signalé 
dans l'anneau B de Saturne, 

Dr. F. Terby, F. R. A. S., A. L. A. S. 

Louvain, 11 mai. 


STARS VISIBLE IN DAYLIGHT. 


[27272.)—WITH a clear sky above, I looked u 
this morning through a shaft over 100ft. high, aud 
failed to discern a single star. On the other hand 
Mr, Mist, chairman of the Queenborough School 
Board, tells me that he has repeately seen stars in 
the daytime from the bottom of Sandwell Park 
coal pit, West Bromwich, the depth of which is 
either 450 or 550 yards. The greater depth will 
probably account for the different result. 
Sheerness-on-Sea. W. H. Shrubsole. 


A CURE FOR RHEUMATISM. 


[27273.]—LET all of “ours” know the follow- 
ing. My wife has suffered occasionally with acute 
rheumatism in her feet, with painful swelling, 
completely taking her off her feet for many days 
at a time. 

The following remedy was recommended last 
Saturday and tried, and took away the agonising 
pain in lesa than 15 minutes, and she can now wal 
very fairly; and in a couple of days she will be 
able to button her boots, and walk without a stick 
or crutch. 

One quart of milk, quite hot, into which stir loz. 
of alum; this makes curds and whey. Bathe 
the part affected with the whey until too cold. In 
the mean time keep the curds hot, and after bathing 
put them on as a poultice, wrap in flannel, and—go 
to sleep (you can). Three applications should be 
a perfect cure, even in aggravated cases, 


May 20, 1887, 


I wish all sufferers who find ease and comfort 
from any remedy recommended would impart their 
experience to other sufferers. 

Vauxhall. J. G. Brisco, 


SCIENCE AND THE SUPERNATURAL, 


Ti SIGMA’S” letter (27260) on science 
and the supernatural contains much I entirely 
agree with; but emits just one “conception of 
nature ” which appears, at least to me, superior to 
the one so well expressed by Pope, that “ What- 
ever is, is good.” Necessity compels me to per- 
ceive in Nature three qualities—the good, the bad 
or evil, and the indifferent. The observed order 
of phenomena, or the law of cause and effect, fail 
to explain to me their common source from “one” 
supreme and universal cause, This other “con 
ception of Nature ” I find most ably explained by 
Haeckel in his Pedigree of Man, page 173, as 
follows : ; 

“For if our uniform or monistic conception of 
Nature is rightly founded, all living matter hasa 
soul, and that most wondrous of all natural phe- 
nomena that we usually designate by the word 
spirit or soul is a general property of all living 
things. Far other than believing in a crude, soul- 
less material, after the manner of our adversaries, 
we must rather suppose that the primal elements 
of soul-life, the simplest forms of sensibility, 
pleasure, pain, the simple forms of motion, at- 
traction and repulsion, are in all living matter, in 
all protoplasm. But the grades of the upbuilding 
and composition of this soul vary in different 
living beings, and lead us gradually upwards from 
the quiescent cell-soul through a long series of 
ascending steps to the conscious and rational soul 
of man.” 

Further on Haeckel says: “And if any ides 
is poetic and accurate alike in the highest degree, 
assuredly it is the beautiful thought that in the 
smallest worms and in the most minute plants 
thousands of indivividual delicate souls are living; 
that in every microscopic unicellular infusorium 
a special soul is busy, even as in the blood-cor- 
puscles ceaselessly travelling in our veins, or in the 
brain-cells, that rise to the highest of all soul- 
functions—clear consciousness. From this point 
of view we see, in the study of soul-celle, the 
greatest step yet made towards the reconciliation 
of the ideal and the real contemplation of Nature, 
the old and the new conception of the universe.” 

By this theory, “spirit or soul” is represented 
as an immortal, ever-present force in the atoms of 
all living matter, manifesting its existence by the 
phenomena of life in its infinite variety, according 
to their simple or more complex combinations. 


THEORY OF PERIODIC INUNDATIONS. 


[27275.]—MosT scientific people assert that the 
lace of the perihelion of a planet’s orbit has 
ittle or no connection with its well-being. If this 

is true, this theory can have no claim to considera- 
tion; but, if in reference to our own planet, it can 
be shown the passage of the perihelion over the 
Equator does produce, or is the primary cause of, 
vast changes on its surface, it must then be taken 
as an event of most vital consequence. 

If we can admit that the sun has a defined 
orbit in space, and completes his circuit in the 
period that is allotted to a revolution of the 
apsides, we have not only the same agreement in 
the mean motion of our planet’s nodes, but also a 
“very different idea ” respecting the cause of the 
recession of the equinoxes ;—we can admit this the 
more readily from the fact that the vernal equinox, 
having a fixed relation to the sun, and moving the 
earth with it, seems a proof of the solar orbit, and 
may, on account of our globe xot keeping a fixed 
relation tothe sun, cause the earth’s nodes to 
recede in proportion as the Eoliptio is carried 
round the central point of the solar orbit, while 
this orbital motion of the sun would account for 
perturbations in the other members of the system. 

Were this true that the apsides perform the 
circuit of the Ecliptic during the period of a solar 
orbital revolution, we should be prepared to admit 
that the angle of obliquity of the Ecliptic has g 
uniform decrease (or motion) extending through 
all ages, and that there was a time in the remote 
past when the axis of the earth coincided with 
the Ecliptic, while the Equator was perpendioular 
to it, which would be at a period of 482,690 years 
ago, or 183 revolutions of the apsides. 

If we accept the geological teaching, that except- 
ing the primary formation of the earth’s crust, ea 


k | succeeding formation, where undisturbed by vol- 


canic action, is the result of ages of deposit from 
oceans—necessarily of great meee each suo- 
cessive deposit, by its totally different nature In 
regard to its materials and fossils, showing each 
stage to be the result of submersion by a different 
ocean, the idea can hardly be considered ex- 
travagant that points to these submergences 
occurring at fixed times, and regulated by a 
natural law. Since thirteen submergences at 
least are distinctly marked by the various strata 
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of the earth’s crust, we may for the sake of assum- 
ing a date suppose the process of cooling to have 
been sufficiently advanced, and an ocean formed, 
at a period equivalent to 13} revolutions of the 
apsides and perihelion, or 348,178 years ago. The 
northern hemisphere would then be submerged, 
and as then ead the then obliquity of the 
Ecliptic would be 77°, the force of the perihelion’s 
action would be very great; and as, at the same 
time, the minor axis of the earth’s orbit would be 
almost at its shortest dimensions, the heat would 
still be excessive. 

The first passage of the perihelion over the 
Equator, with the attendant inundation of the 
southern hemisphere, would occur when the 
perihelion. entered Libra 6,448 years after this 
assumed date, and recur at intervals of 12,895 
years to each hemisphere in alternation, as the 
perihelion entered the Equatorial signs. As the 
earth's orbit became more circular, and the 
ohliqoity of the Ecliptic decreased, the effects of 
the perihelion force would diminish in proportion, 
as would also the intensity of the earth's heat, so 
that there may be a time in the distant futare 
when this inundating force will have lost its 
power. 

If, then, for a starting point, we commence from 
the primary rocks, we have this succession for each 
revolution, 


1. The Metamorphic series: Mica, slate, sohist, 

eiss. 

2. The Cambrian group: First fossiliferous 
formation. 

3. The Silurian groups: Marine fossils and 


sh. 

4and 5. The Carboniferous group: Limestones, 
coal, millstone grit, plants, trees, fresh and salt 
water fossils, and the Devonian groups. 

6. The Oolit es, Lias, and Triassic groups: Period 
of NN 

7. The Wealden and Purbeck: Fresh and salt 
water formations. 

8. The Chalk, Marls, Greensands, and Gault: 
Marine fossils. 

9. The Upper Chalk with, and Lower Chalk 


era Flints: Marine fossils. 


10. The Eocene formation: Plastic and London 
clay, tropical fossils, pachydermata, mammalia, and 
shells. 

11, The Miocene and Older Pliocene: Red and 
coralline crag, Norfolk crag, tapirs, mastodon, 
rhinoceros, and megatherium. 

12. Newer Pliocene: Recent and post-pliocene, 
change and increase of shells, ruminata of the 
present time, mammalia, and possibly man. 

13. Alluvium, and the Till and Boulder forma- 
tions: This last passage of the perihelion through 
Libra would occur 7,220 years a go, and 5,670 
years hence it will pass through Aries, carrying 
with it a submerging ocean into the northern 
hemisphere. 

As the disturbing influences must continue until 
the perihelion has attained, or exceeded, the middle 
declination in either hemisphere, it would have 
entered the sign Scorpio, after the last inunda- 
tion, before the Antediluvians, who had survived 
by taking refuge on hills and mountains, where 
numbers must have perished for lack of sustenance, 
could descend and seek a resting-place elsewhere 
on lower lands that had become dry, or where they 
could find rivers and plains which their long suffer- 
mgs on the mountains would make them eager to 
seek. 

It would appear more than an ordinary coinoi- 
dence that the place of the perihelion 4,930 years 
ago was in 2° Scorpio. 

This theory would account for the presence of 
inhabitants in Polynesia, Australia, and other 
parts of the world ; for the different races of man ; 
and probably point to the origin of cannibalism. 
R. T. Metcalfe. 


ARE THERE PERIODIOINUNDATIONS? 


27276.]|—MR. R. T. METCALFE, p. 248, has got 
hold of the book of M. Adhémar, a few years ago, 
reviving an astrological fancy of the ancients, 
current before anything was known of gravitation 
or of the orbits of comets. It is true that geology 
shows almost all our lands to have been sea, “ not 
once or twice, but many times, and for long 
periods.” But it gives not the least ground for 
supposing more of the Northern Hemisphere, or 
less of the Southern, submerged at any one time 
than at present. Some countries, as Auvergne and 
much of Scotland, seem never to have been sea, but 
always land since the inoonceivably remote age of 
their first emergence, before the oldest fossiliferous 
mud became rock. But, though never “sub- 
merged,” they were certainly deluged as lately as 50 
centuries ago, as were all lands yet examined that 
are not younger than that period. To be deluged 
with water from heaven is one thing, but to be sub- 
merged is quite another. Neither is there the least 
geological trace of regular or “periodie” changes, 
though abundant evidence of many quick and 
catastrophic ones, even as world-wide as this latest, 
and more violent. As far as can be gathered from 


thickness of strata, the intervals of such oata- 
strophes were utterly irregular, and never so short 
as the 12 or 18 thousand years that the perihelion 
remains in Northern or in Southern Signs. But, in 
fact, not a shadow of reason has ever been suggested 
why the moving of perihelion from one season to 
another, or from the southern hemisphere's winter 
to ours, should alter the distribution of land at all; 
far less, why, if changing it all, it should do so 
suddenly, or with any cataclysm. The quantities 
of ice permanent in each hemisphere it does and 
must alter. Far more now remains unthawed 
about the South Pole than about the North ; and of 
the two polar circles, the north alone can contain 
an acre of land habitable, whereas 6,000 years ago, 
or 5,000 hence, the reverse would be true. But 
there was just as much ground for Zadkiel’s or any 
astrologer's rules as for these “periodic m 
tions.” L. G. 


[27277.]—IN regard to the assumption of a sub- 
mergence of the Northern Hemisphere by the 
waters of a flood about 5,000 years ago, as men- 
tioned by Mr. R. T. Metcalfe in his letter on p. 248, 
I hardly expect he will get much attention paid to 
his theory by the modern British geologists, as 
they seem to be fully taken up with the Fluviate 
and tranquil alluvial deposit theory,” and have no 
room for such a thing asadeluge. On the other 
hand, Mr. Metcalfe will find some substantial sup- 
port in the writings of such able American 
geologists as Sir J. W. Dawson, Dr. Andrews, and 
Dr. Southall ; and that there is room for a quiet and 
steady study of the subject is evidenced by the 
statement of Sir C. Lyell, in the tenth edition of 
his “ Principles,” that the Glacial Period came to 
an end in Europe 800,000 years ago; and in the 
last edition of that same great work the time is 
reduced to 200,000 years. On the other hand, Dr. 
Southall considers it oame to an end between 5,000 
and 6,000 years ago (a mighty difference) by the 
waters of a deluge, and Sir J. W. Dawson writes 
of that flood as the “great Flood of the 
Quatenary”; while Dr, Andrews, in the con- 
clusions he came to from his study of 
the raised beaches of Lake Michigan, gives 
the date of between 5,000 to 7,000 years as the 
lapse of time since North America rose out of the 
waters of the Glacial Period, and to a certain 
extent also fixes the human period, for none of 
these Americans seem to think much of that other 
theory—“ Paleolithic Man'; in fact, Dr. Southall 
says plainly enough that he does not believe such a 
being ever existed, so that with such a very great 
difference of opinion amongst the authorities, we 
humble students must be content to use the light 
of common-sense observation as far as possible; 
and I must say, from my own experience in putting 
the fluviate theory to the test in South Devon, it 
has been a miserable failure. Dens. 


DIVISIONS OF HUMAN NATURE. 


27278.I—DR. WILLIAM HITCHMAN, founder 
and president of the Liverpool Anthropological So- 
ciety, recently gave a popular lecture on the 
“ Divisions of Human Nature” at the New 
Brighton Palace, during a publio visit to that 
cabinet of curiosities, of a remarkable specimen of 
monkey life, savagedom, and human development, 
known as Krao, or the genuine missing link, at 
whose séances hundreds of medical and scientific 
men attended. In the course of his address the 
lecturer observed: —“ As regards the probable 
origin of the human race, it seems to me that a 
different series of laws, or forces, has operated in 
various unhistoric times and places, by virtue of 
which spiritual attributes have been infused. How 
else are we to account for the existence of several 
highly-educated and religious peoples in the veriest 
twilight of historic dawn? Men who had a very 
elaborate language and grammar were scientific 
astronomers, understood ship-building, the use 
of printing, knowledge of stereotyping, drawing, 
engraving upon hard stones, the skilful employ- 
ment of magnifying glasses, and the refined arts of 
civilisation, together with the many benefits of 
trade and commerce? Moreover, who were the 
clever mariners that, inter alia, taught the Baby- 
lonians so much about the planets and the constel- 
lations, in reference to the science or art of sailing 
ships throughout the world, not to mention hints 
significant of a¢rial and inland navigation? Yes; 
the art, if not the act, of passing through the air, 
as well as inland lakes and rivers. It is not irra- 
tional to suppose there is an ancestral tree to the 
top of which no apes have climbed, or that the en- 
lightened dwellers on the Tigris and Euphrates 
were emigrants from some more distant Hastern 
country, now, perhaps, submerged, if not lost for 
ever? Aryans, Indo-Germanic tribes, Shemitio 
people, Assyrians, Chaldeans, Jews, Phoonicians, 
and other kinds or varieties of our race may have 
resembled the highly-educated and spiritualised 
men in feature and figure generally, without 
speaking or writing a language related in origin or 
allied by blood. Again, there are several objeo- 
tions to the Darwinian theory of man’s origin, 


which do not exist or apply to the hypothesis 
known as the Derivative, or one obtained from 
another.” 

Having introduced illustrations from the analogy 
of bones and other structures as showing con- 
clusively how certain necessary changes of form 
would produce uselessness of limb, and consequent 
starvation in the battle and struggle for life on this 
planet, the doctor proceeded to state as follows: 
—“ Through climate and circumstances or natural 
conditions, some divisions or varieties of human 
nature, no doubt, have been gradually evolved by 
way of lower animals, rolling through fish, rodent, 
and monkey, or the anthropoid apes called gibbon, 
orang, chimpanzee, and gorilla respectively. Ido 
not affirm that man has actually descended from 
any one of them; but having carefully studied 
their divers bodily structure as found with 
mammoth and bear, or in Danish middens, Swiss 
lake dwellings, and English barrows, their com- 
parative anatomy, in my opinion, teaches fairly 
enough the doctrine of derivation, and that, in 
point of fact, some of the anthropoid apes men- 
tioned may be existing offshoots from the same 
primitive stock whence the modified Krao, as if 
to link the present with past, has come to us to 
keep up, so to speak, an old model of a new man! 
Indeed, the higher man-like apes are well adapted 
by their peculiar structure for a climbing life 
among those trees whose branches they grasp, to- 
day as in former ages, with kindred feet and hands. 
Apes, therefore, you will perceive, present as with 
intermediate stages between quadruped and biped. 
The gibbon, for example, will go along on its feet, 
touching the ground with its knuckles, first on one 
side and then on the other, and will run for a con- 
siderable distance with its arms thrown back to 
keep a perfect balance; whilst the gorilla will rise 
on its legs erect, and rush forward like a man if 
about to fight or make an attack. The orang, on 
the contrary, will rest on his bent fists, and draw 
his body forward between his long arms, as though 
mocking a human cripple between his crutches, 
I have already exhibited to you (as far as the pre- 
sent oppormanisy admits) some of the chief differ- 
ences of race : stature, proportions, features, colour 
hair, constitution, temperament, types of men an 
apes, as regards permanence, variation, and mix- 
ture, especially noting the skeleton of a man and 
that of an ape from the Menam-Kong river, or that 
extensive country of S.E. Asia, which includes 
Laos, as well as the lord of white elephants, 
and even Krao herself, in which the bony structure 
of each body corresponds almost exactly ; but, as 
a rule, the Australian skull is prognathous, or 
muzzle-like, similar to the African, whilst the 
European is orhogna ious, or upright-jawed 
rather than forward-jawed in the divisions o 
human nature. Briefly, the narrow cranium of the 
negro can hardly be mistaken for the broad 
cranium of the Samoyed (in the extreme north of 
Europe and Asia), forming one of the four families 
of the Altaian stook. At the dooks in Liverpool 
you may see to-day large groups of the divisions of 
human nature, men of races altogether different 
from any development in this room—skins so dark 
brown as to be popularly called black, and hair so 
naturally frizzled as to be fairly termed woolly. 
There, too, is visible enough the flat nose of the 
gorilla, or anthropoid ape, wide nostrils, thick 
protruding lips, and very projecting jaws, the 
satiny skin (more pleasant far to feelthan to smell), 
as well as yellow Jaundice integument, slanting set 
of the eyes, high cheek-bones, coarse ape-like 
features, prodigious: width of mouth, huge speoi- 
mens of decayed teeth, long and lopped ears, with 
and without favourite shells hanging from their 
noses, or under lips, with a macaw’s feather and 
other ornaments. 


„After all, of what use is beauty or know- 
ledge without religion or morality? As an 
anthropologist of wide scientific correspondence, 
I may also state that occasionally females 
as well as males — the Dayaks, of Borneo 
for instance—have undoubted prolongations 
of the caudal vertebre or backbones, and are 
sometimes exhibited to the public as “ women 
with tails”! But, really, all such wonders— 
whether yoleped men or monkeys, absolutely pale 
in the living shining light of Krao, though she is 
not the “genuine missing link.” I have already 
shown you very admirable female portraits from 
West Afrioa, South Africa, North Asia, Japanese, 
Colorado Indian, North American, and various 
specimens which are native to the British Isles; 
yet if you want an introduction to the general 
study of man and apes, I say, frankly, apply your 
minds closely to the science of the Paben with 
Krao as a fine sample of the quality of the whole. 
There is in such a specimen of anthropology 
a singular combination (as I will point out) of 
lower and higher forms, illustrative of well- 
marked natural characteristics of monkeys 
lemurs, chimpanzee, orangutan, and man him- 
self. Here we have an ape's organisation, 
movements and folds of features, symbolising the 
pleasures and pains, or loves and hates of 
every phase of animal and brute life; 


270 ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,156. 


whilst, in an instant, the baboon's eyebrows 
and forehead, or the wrinkling of the monkey, are 
spiritually transformed, as it were, not only into 
the brightness of human intelligence, but the 
beauty and sweetness of a smiling angel! For 
myself, I conclude by observing, conflicting 
theories of evolutionists, and those of creationism 
notwithstanding, that no more can the dawn of 


cord. 


humanity be justly predicated, or assumed to have 
taken place in a Stone Age of barbarism, apedom, 
and savagery than in a golden epoch of angelic life, 
spotless virtue, and exalted wisdom, or men born 
with intelligence; each individual soul being due 
in the latter case, probably —to a separate act of 
spiritual creation or evolution, and therefore 


endowed with a olear and certain perception of 


that which exists in the element of pure thought, 
or the logic of pure being, and the first principles 
of righteous practice.” I think many readers may 
be interested in the above extracts from Dr, 
Hitchman’s lecture. 


A Constant Admirer and Subscriber. 


NEW FORM OF WHEATSTONE BRIDGE. 


[27279.]—-T HERE seem to be some good features 
about this suggestion (letter 27201), more especially 
on the point of convenience and portability, I do 
not quite follow the connections, however. How 
does A. N. S.” vary his resistance on the zigza 
wire, and where does he join up his battery wire 
These questions may be considered superfluous, 
but perhaps I am a little dense in these N 

. ', eko. 


HOT-AIR ENGINE—“ SILEKE’S ” SCREW. 
ING DEVICE. 

[27280.J)—I WAS much pleased to see Mr. Seal’s 
design. The arrangement for moving the dis- 
placer without the usual complication I much 
admired, though I should prefer two ordinary 
eccentrics to his cams, as I fear the arrangement he 
shows would soon wear, and then it would rattle. 
I should like to know whether Mr. Seal has tried’ 
a 4hin. cylinder, and found it give as much as half 
a man; also, whether the cylinders could be lubri- 
cated with blaoklead or anything not greasy, as the 

ease in this arrangement would find its way 

own into the heater. 

I think the thin plate over the fire is good, 
because, if of good iron, it would last some time, 
and be easily renewed. What is the use of the 
P with its side holes, and why put a non-con- 
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ductor at the bottom of cylinder? If you cool the 
oy nee you may weaken the up-stroke; but you 
strengthen the down to the same extent. 

I think one might expect this engine, with its 
thin hot plate, to run in two minutes or less from 
lighting, whilst witha thick cast-iron heater you 
have to wait 10 to 15 minutes. 

I send a sketch to saow how I would arrange a 
1 or 2 man-power engine. There are two main 
castings under the cylinder, and a hot plate of 
about jin. Lowmoor plate. There would be a 
casing round the outside made with hinges, so s8 to 


Fig. 2 shows adaptation 
to existing ships. a, 
compartments holding 
air-bags; ö, chains to 
deck, &c.; c, mouth of 


pipes to let in air into 
air-bags from main 
pipe. 


[Fig. 3.— For existing 


ships. a, compartments 
holding air-bags; b, 
chain to deck, &0.; c, 
mouth of pipe to let in 


air to bags from main 


pipe; d, bag full of 
air. 


Fig. 1.—a, compartments holding air- 
to deck, attached to top of air-bags. 


A. M. 


LOSS OF LIFE AT SEA. 


[27281.]—REFERRING to the sad accident to 
the Victoria and other vessels lately, I beg to in- 
close you a rough sketch of my idea for assuring 


Fig. 2a shows adaptation 
For ships to be built, 


a, compartments hold- 
ing air-bags ; b, chains 
to deck, &c. ; c, mouth į: | 
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Fig. 8a.—For ships to be 


built. a, compartments | 


holding air-bags; 5 


. > 
chain to deok, &o.; c, 


mouth of pipe to let in | 
air to bags from main 
Pipe ; d, air-bags full | 


al, 


| Fig. 4.—a, Compari ments holding air-bags, outside 


or inside of vessel; b, chain to deok, &.; c, mouth 
; of pipe to let in air into air-bags from main 
5 e f 


Pipes ; e, side of vessel. 
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; „ B r. „ % \ 
Fig.,6.—7, Main pipe, for air, (ateam pump engine) 
to air-bag compartments.’ 
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the safety bf travellers by Bea. „Mz. inyention can, 


be made practicable to 


aga Pe ae 
present, vessels, although 


impeding their speed to à trifling degree; but to 


Vessels built on my plan it woul make no giffer- find that knotting will prevent 


air-bags from 


bridge in time of emergency or danger. * 
„„ Fredk. G. Hel more. 
58, Gloucester-road, Regent's-park, May 6. 


THE {*PUNKAEH?’, OR WIND-FAN: OF 
vwt o INDIA. . 
[27282.]J— FROM Gape Comorin to Peshawnr 


bags; ö, chains | cooling appliances of all kinds hold as high u place 


in domestic: importance.as warming apparatus in 
Europe. The chief and cheapest of the wind- pro- 
ducing eonstructions. being a long frame of Com 
‘bined qanvas and wood suspended by ropes. from 
the ceiling, called a,punkah ; on the lower edge af 
this is nalled a deep thick flounce of cottoneloth, 
to which at night the old hand“ pins a heavy 
washing towel, so that during his slum ber it 
Wbisks to and fro in the air within a few itches 
of his recumbent body, making a breeze and drive 
\ing away the blood-hunting mosquito. pie zee 


J This ‘abominable insect must be interviewed 


* 


personally to bé properly and feelingly deseribed. 


P 


: ur English midges and summer gnats are few ant 


are fo. oof ‘ i ' $ i 
feeble in ferocity and voracity, compared to those 
flying plagues of the East. Curtains in the coal 
mente punkahs in the hot, are the Anglo-Indiaa 
modes of defence, which cannot be combined. Of 
course, these ugly, though necessary appendages to 
inhabited rooms, are pulled by manual labour—the 
ever ready coolie; a day set of two or Heo men 


'| and a night set besides, being the requirements 


a private house; while in the British barracks aud 
hospitals (especially in sickly times), in law courts, 
churches, theatres, and places of assembly, these 
“punkah-pullers” are hired on monthly wages by 
scores, i 
Perpetual motion is sadly required in this de- 
partment... For the sake of posterity I trust that 
British India may ere long be blessed withiohes 
reservoirs of compressed air, or simple eleotri 


power or readily-applied mechanical, inventions to 


o this work, and supersede the oft fat and sleepy 
Asiatic manipulator. As might be expected’ wi 
such crude materials as badly-twisted hemp, or 
cotton cord, or even rattan, break-downs, noc 
and diurnal, are frequent catastrophes ;, the bamboo 
tube, or bit of rough iron piping in the wall, rapidly 
abrades the above flimsy attachments, perpetually 
in a state of tension. The startled sleeper finds 
himself suddenly awakened to a pandemoniam of 
| darkness, 90 degrees heat, and the sanguinary legion 
of atrial foes | No escape—he must strike a light, 
smoke if he likes, and, dressing himself, pr 
superintend repairs of fractures—perhaps only to 
the run of the 
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‘are evident: it is inexpensive, there is absolutely 


80 IL can answer for its being practidally useful. 


‘ sharpened. There is also a fixed ‘screw or stud: 
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rope that he has no new spare one in his house; 
that daylight is some hours’ distant, and only after 
that can he procure the now much-prized article? 
I know that the readers of our “E. M.“ muster 
strong in the Indian Empire, and I am happy to 
tell them that I have opened a correspondence 
with the patentees of a newly-introduced metal- 
covered cord, of various sizes, on the subject of 
sending a supply to the East. The sample seems 
to me perfect for the purpose. A twisted hemp |’ 
line of the best quality is used. It is firat soaked 
in beeswax and stearine, then wound round with a 
pue covering of smooth, flat copper wire. 
he price I call very moderate: No. H, the 
thickest, 12 yards for 12s. 6d.; No. E, the smallest 
12 yards for 6s. For any punkah ‘three yards of 
the cord will suffice—i.e., only the portion entering 
the wall dnd working to and fro in the tube will 
réquire this hard material, a hook or ring being 
attached to each end, after insertion in the tube.’ 
Any kind of pulling rope will suffice. My annual’ 
outlay, of late years, in a rather large house, for 
constant bréhkages of rope and rattan, must have 
250. os 
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amounted to EI sterling, or more. © '” Fos. 
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1OARDBOARD PLATES: FOR THE ' 
WIMSHURST MACHINE. 

-:[87283.]-—GLAsSS plates, when properly fixed 
wil ant ‘for an indefinite period with Wen 
usage ;but the very fragile nature of the material 
is a drawback, especially in large machines. 
Hbonite would be better, if it were not so soon 
oxidised on the surface; but that and its cost! 
thake ib practi ‘of less value than glass. 
dhave been making some experiments lately on 
a wery cheap: and common material, to which I 
wish:to draw the attention of those interested in- 8 . | 
the:Wimshurst:machine, An 18in. machine, fitted’, E ! — if i 
355 5 2 5 a 1 ae 1 B say i 55 N 

e same length of spark-as:when fitted with glass | knotted dutside d, leaving enough, cord free for e 
plates and 12 sectors, all other things being exactly | to open Bat ahown ; cord hen passes through the 
dhe ame. The action appeared to be fully as good! spring. A knot is then made about 1$in. beyond 
in every waye o o eo a Ittbe spring, and this knot is pushed into the spring, 

Inse a very firm and stiff board rather more | and the spring coiled foge ther to secure the knot. 
than gin. thick. This is thoroughly soaked in Cord then passes through a hole in f, turned down 
parafi and then varnished with shellac, forming a | at k, thence over pulley a, and down to a screw or 
stiff and flat plate, which is a first-rate insulator, hole about 2ft. from the bottom end of pole. To 
and becomes more ‘readily excited by friotion than] get for cutting, e is opened as in sketch, and & 
any other material Į have tried. Ite advantages |, pushed into the slot, the thumb placed at * keeping 

the cutter in place. The opening o is brought 
‘about a stem and the cord pulled. On releasing 
cord the bunch descends as shown in Fig. 3. The 
‘action is as follows: The first part of the pull 
‘closes e on the stem; then the spring extends to $; | 
then f advances on the stem cutting it, at the same 
i eG 1 > time releasing the stud h, and with it blookd. On 
dises may be thickened and strengthened to any releasing the cord, block d drops, holding the bunch 
required amount by affixing two or more together. | firmly. After taking out the bunch d is hoisted 
t is. not easy to prevent the discs touching in and N ushed into the slot, & being pressed forwar 

places when working, as the attraction between | with the thumb the while. It is then ready to cut 
them draws the edges together.: This doesthe disc | again. It is handy for a lady, and will reach 
very little harm, and does not affect the working, paces where a ladder would be awkward to place. 


but it aeron: the friction, and makes more noise It is advisable to see that all stems are free when 
than is desirable. on oe Ly eS 
Still, I don't think there is much diffieulty in 
preventing this, and do not look upon it as of any 
great consequence, . re a, 
Perhaps others may have tried the same 
materials,and, if.so, I should. like to know what 
their experience has been. H. E. B. 
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amateur possessed of a little patience and an 
ordinary lathe. Nor is the cutting of a sorew on 
the rebate of a box with cover to fit by any means 
a diffioulty the same amateur oa nnot overcome after 
a few trials. 

The accompanying sketches are from these tools, 
and will help anyone who cares to try his hand at 
tool-making. 

A set, as understood at Cliffe, includes another 
‘hook, in size between 1 and 2, another like 4, but 


no danger of breakage, it can be easily fixed to the 
boss, and gs readily removed without injury, while 
it gives the experimentalist an opportunity. of try- 
ing variations in the,sbape, &c,,-of the. discs, which 
are difficult to carry out in the case of glass. It 
might also be useful for frictional machines, as the 


2 „ 4%. 3 
SHANK Spins 


‘rather larger and with, a slight curve on the bla de 
and a V-tool, the latter stronger than those sold as 
carver's V-tools, The V-tool is used to cut outsi de 
Screws, while inside ones are out with No. 3. 

V- toòl to be had in the shops, however, answers 
very well, and No. 3 can be made to suit it. These 
tools are. made from worn files by the turners 

i | i ai 


‘thinning out if this cutter is to be used. 
ae p e Silke. 
TES . HOOK TOOLS. K 
[27286.1—IN Volume XLII. we had an interest- 
ing correspondence ‘on soft-wood turning. From 
this correspondence it was clear that for hollow |. 
turning hooks were the proper tools, and King's 
Cliffe the place to see them work. Several corre- 
spondents asked for drawings of these tools, but 
none were forthcoming. Since then I have had an 
‘opportunity of visiting Cliffe and seeing the 
turners at work, A most picturesque little village 
it is, and well worth a visit even without the 
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SHORT-SIGHT. 


[27284.J—To “ Brightonian ” (letter 27266). 
Your far point of distinct vision is probably 19in. 
In looking at near objects, such as reading a book, 
itis necessary to converge; convergence is always 
accompanied by accommodation. You, therefore, 
did not see the type clearly at 19in.; but, as a 
réault'of the accommodation, at 18in. By practice 
you have accustomed yourself to converge to 19in. 
without accommodating ; you will never, by prác- 
tisi any method, become less short-sighted. 
Short-sight is not ourable, as it is due to physical 
deformity, the eyeball being too long in its antero- 
posterior diameter. . W. S. 
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themselves, and have handles about a foot in length, 
that of the V-tool having an end like a carpenter's 
‘brace. This brace-like end is held against the 
shoulder to steady the tool when cutting 3 sorew. 

| Hooks are principally used to out soft wood across 
‘the fibre. They cut hard wood, however, equally 


A FIGI.: 
SHANK flin 
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A DEVICE FOR CUTTING GRAPES.. 
[27985:]—I SEND a devive for cutting grapes 
whioh may be of use to some of your readers. T 
have used it two seasons; and intend doing so again! 
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Grapes may be ont in the tallest House without a 
1 It is omy meee i Drawing hows I | 
and elevation of the cutting arrangement as fixed |} — a Rete ce eee aon 
on alight pole, i, This pole ‘should be about a „ | e . ee | 
long ax the shortest height of the house’; e ig the attraotion of its turners. One cannot, however, be 
stock of wood grooved’ out tö take a épfing;/;'a'/lin King's Cliffe without at least hearing the, 
and ö are pulleys of boxwood, fis the dutter forged’ | turners; for the: sound of the ‘lafhé is in every |’ 
from a flat file. This covers the groove at one end: atreet. . 15 
and slides between round-head screws ; d is u block No diffidalty is experienced in veeing the shops— |. 
of wood with extensfon-to hold à sort of came“ at least, 1 found the workmen most courteous and F EEN 
On top of d is screwed a piece „ willing, to show all th 475700 of their, work, | well—at least, with box they make a beautiful job. 
iy; | (Having séchted a set’ of ‘hook | göle as used there, With yery great care a little may be done in wood 
attached to d, which slides tightly in ‘the stot of | T: have wanne myself that to make good used plankwise; but from my own experience I 
the outter f. A cord is taken from e, us shown, Hollow work, thin, clean ont, and requiring little | should be inclined to say they were out of their 
through a groove in d (underneath the steel or ho- UaHd-Paper, Gy not beyond the powers of any | element used so. I shall try to explain how these 
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tools are used. Leta piece of plane, birch, or other 
soft wood be mounted in a cup or on a screw chuck, 
and the outside finished to the required form ; then 
fix the rest across the face of the work, and with a 
nose-bit mounted in a handle, drill a hole the depth 
of the intended hollow. Having made this hole, 
either with the bit or gouge, fix the rest at least 
lin. from the face of the work and slightly below 
the centre. Having thus arranged matters, grasp 
the T of the rest and the shank of the tool with 
the left hand, while with the right hold the handle 
1 pressing it against the right side to steady 
it. he right hand has thus command of the tool, 
which you may now allow to bite lightly at the 
dower edge of the drilled hole. 

Cutting at this point A, it will be found much 
less liable to dig in than if held so as to cut at B. 
This was pointed out in the E. M.“ a good many 
years ago by Mr. F. H. Wenham. I observed the 
Cliffe workmen took it between A and B, although 
they could, and did, at my request, cut at B. 

_Beginners, however, should follow the advice 
given me by a thorough master of the art“ Keep 
below the centre, and wet the tool on the back if 
it feels like digging in.” Having taken out with 
the smaller tools as much as you wish, use the 
larger one to finish. No. 4 is used on the inside of 
a box when the bottom is at right angles to the 
sides. It is somewhat difficult to work, but by 
lowering the rest and cutting at A, alittle practice 
will overcome the difficulty. Don't have the lathe 
cord tight, and have the tools as sharp as you can 
make them. Above all, don't get disgusted with 
hook tools should the first attempt with them not 
be quite successful. Try again, changing the 
position of the tool till you find how it cuts best. 
A little Parone: will be amply rewarded, for once 
mastered, the cutting of a sharp hook tool is simply 
delightful. 

If allowed, I shall have a little to say at some 
future time on screw-cutting by single point as 
practised at King’s Cliffe. Copeaux. 


TWO ECLIPSES IN ONE DAY 
(SUPERNATURAL). 

[27287.]—IT seems very largely overlooked 
that, though but three Gospels tell of the super- 
natural sun-darkening, their writers have pre- 
served a fourth and most signal testimony to that 
miracle, in St. Peter's first Christian sermon, on 
that day seven weeks, to the crowd who had wit- 
nessed it. In Acts ii. 20, we have him applying to 
recent events a prophecy of Joel, and it is plain 
that turning “ the sun into darkness and the moen 
into blood” were the popular phrases then for 
natural eclipses of the sun (when total) and of the 
moon (whether total or not). Now, if the true 
date of the Crucifixion was, as Sir Isaac Newton 
with great diligence, made out, Friday, the 3rd o 
April, 33 (corresponding to Phlegon's “year 4 of 
Olympiad 202") the moon was that very evening 
eclipsed, visibly to Judæa and all surrounding 
lands. The extraordinary and unparalleled fact 
that Joel had predicted, and St. Peter told his 
hearers they had seen, was the eclipsing of both 
luminaries the same afternoon within the same 12 
hours! This fact seems really necessary to ex- 
plain Peter’s speech, and though now so strangely 
forgotten, we find a tradition of it surviving far 
into the Middle Ages, in the constant practice of 
painting the Crucifixion between a totally eclipsed 
sun and partially eclipsed moen. Of course, the 
veriest rustics knew that the two luminaries, on the 
day of their opposition, could not be seen at once 
over the arms of the cross; but the liberty of so 
bringing them together in one scene (as the pro- 
phecies and inspired comment had done in one 
verse) was most warrantable. 

If the event had been 20, or even 10 years 
later, the silence of Pliny and Seneca would 
have been strange; but was actually, as I have 
shown, more probable than their mentioning it. 
“ Memnon tells us (p. 224), that MSS. quote 
Fhlegon's date two ways: “Some say the 102 
Olympiad, others the 202.” Now, if so, they 
can leave no doubt whatever which of these 
he wrote. He could not tell of an earthquake 
injuring a chief neighbouring city at a date before 
the said city was so called, or before it professed 
to have been founded. Turning to Smith's 
“ Dictionary of Greek and Roman Geography,” we 
find two origins ascribed to this Nikæa of Bithynia. 
One makes the place anciently bear various names ; 
but, “ a few years after the death of Alexander the 
Great (Olymp. 110), Antigonus . . . rebuilt the 
town, and called it after himself, Antigonia. Not 
long after, Lysimachus . . . changed the name 
of Antigonia into Nikæa, in honour of his wife 
According to another account, Nikæa was 
founded by men from Nikæa, near Thermopylæ, 
who had served in the army of Alexander the 
Great.” In any case, you see, there was no place 
so oalled in Bithynia to be shaken in Olymp. 102. 

But the letters of Mr. Hampden (27192) and Mr. 
W. J. Grey (27217), infinitely beyond the Dar- 
lington doctor’s who began this question, are 
deplorable in their evidence of the two rival 


quackeries, State - church and Anti- Christian, 
between which, as two mill-stones, you are ground. 
Not at all more portentous, indeed, were darkened 
sun and moon to the last age of Jerusalem, than 
two such evidences to these last days of quack- 
ridden (or, rather, devil-ridden) Britain! Mr. 
Grey has been told that J osephus’s paragraph 
about Christ was “universally” held to be a 
forgery. (If it were so, by the way, this would be no 
ground for saying “Josephus never mentioned 
Christ,” since further on he mentions “James, a 
brother of the Jesus that was called Christ,” a 
clause never disputed). But Mr. Grey’s informant 
is exactly parallel to the source whence Mr, Hamp- 
den learnt that Josephus had described the dark- 
ness: which was four years before his birth, and the 
very day that his father had been among those 
hounding the rabble to cry “ Not this man, but 
Barabbas,” and Away with Him, crucify Him!“ 
Mr. Grey has further been told that Photius, 
reading Josephus, remarked that this writer had 
not a word about Christ, or the miracles, or the 
apostles of Christ; the simple fact being that 
this is the remark Photius made on the book of 
Justus of Tiberias, the rival historian most severely 
censured by Josephus in his own autobiography ! 
Of course, this accounts for the perishing of the 
said Justus’s book (which nobody since Photius 
has seen) ; but it further proves (if any proof were 
needed) that he found no such omission in the 
copies of Josephus, or he would have said so. He 
gave a short abstract of each of Josephus's great 
works, the “ War,” and the “ Antiquities,” and after- 
wards a longer one of the latter ; butas he wrote for 
Christians in an empire already Christian for five 
centuries, he only took out those parts of Jewish 
history that are not Biblical. No European of his 
time needed from Josephus what they had in their 
Bibles; and the facts of the mention of Christ and 
his forerunner and St. James being as notorious 
then as now, why should he quote them? But as 
he does not, this “silence” might perhaps be 
twisted into some such argument, as Mr. Grey has 
seen, were it not for the above remark on Justus 
of Tiberias, which would have been repeated on 
Josevhus if that author had been like him. 


The ignorance of the two third-century Alexan- 
drians, Clement and Origen, that Josephus had 
distinctly called Jesus “ the hrist ” (though they 
knew, unlike Mr. Grey, that he had written about 
Him), merely shows that they had read, in the 
great Alexandrian library, a copy (doubtless by 
and for some Jew) that had omitted part or all of 
the paragraph in Book 18. In fact, the first quoter 
of that paragraph, and probably the first Christian 
to know of its existence, was Eusebius, the first 
Christian who could have access to the imperial 
library in Rome, and doubtless to the very volumes 
Josephus had deposited there for his patron two 
centuries before. To talk of forgeries interpolated 
in a book that had been two centuries circulated 
and multiplied by a Roman emperor's command, is 
about as rational as that a last year’s Parliamen- 
tery paper is reprinted with forgeries, But small 
omissions are a very different thing from interpola- 
tions; and Josephus’s “ Antiquities,” consisting, he 
says, “of 60,000 sentences,” was a book far beyond 
the ability of poor men like the Christian Fathers 
to hold as property. They could only read itin 
public libraries. It treats, too, so exclusively of 
the author's nation, that hardly the richest gentiles 
can have cared to have copies, and those would be 
generally by Jewish scribes, The two earliest 
Christians Mr. Grey mentions (Justin Martyr and 
Tertullian), quoted only minor pamphlets of 
Josephus, and Whiston showed that they are not 
likely to have ever seen his great work. The re- 
maining one, Chrysostom, wrote in a Christian 
world, when the testimony must have been almost 
10 notorious as when Photius wrote five centuries 
ater. 

In his first work, the seven books of the “ War,” 
Josephus studiously avoided, evidently with 
difficulty, all mention of the new religion. In his 
next and chief, he found it necessary, as soon as 
introducing Pilate, to describe Jesus (as if 
Pilate’s most important contemporary); and his 
familiarity with, and belief in, prophecies 
compelled him to add plainly that “This 
was the Christ.” But though he was to 
turn ultimately an Ebionite churchman, and die 
their bishop, he was as yet only what is now called 
a Unitarian. He held the Messiahship of Jesus, 
but not His Deity or miraculous birth. He knew 
of this doctrine (probably had read St. Luke); 
and resolved, without mentioning it, to aim a blow 
at it. So, immediately on telling that the Chris- 
tians are not yet extinct,” he awkwardly drags 
in, for the only time in all his writings, an inde- 
cent story,and one utterly foreign to his nation’s 
religion or polity. About this time, he says, other 
calamities befell the Jews, and a scandalous enor- 
mity was committed in the worship of Isis at 
Rome. “I will first describe this disgrace to the 
Temple of Isis, and then return to Jewish affairs,” 
The story of Paulina, that follows, has not the 
remotest reference to anything Jewish; but he 
thought it so.closely bearing on Christ and Chris- 


tians, that it must be pitchforked in here anyhow! 
It was to show how easily some supposed virgin s son 
might come to be accounted divine, not only if 
born in such a land as Judæa, in Augustus's reign, 
but even ifa whole generation later, and in the 
very centre of civilisation! This was the sole con- 
ceivable object ef that foul story of Paulina; and 
if there were copies wherein Jewish scribes had 
suppressed the preceding paragraph, this longer 
one, the principal one of the chapter, must have 
seemed nonsensical in its irrelevance to anything 
in the whole work, or in any of Josephus’s works, 
Nobody has suggested thisstory of Paulina is not 
by Josephus, Of all places, then, that the “pious 
forgers” could find for inserting their Christian 
bit, why should they choose this forsooth, just 
before the only foul passage, and one so strangely 
related toit? This is the very worst place they 
could have put it. And were there, in the 
fourth or third century, Christian forgers so igno- 
rant of the relation between John the Baptist and 
Christ, as to put the latter before the former? The 
writer (Josephus or not) does so, and betrays not 
the least idea that these two prophets were any- 
how connected, or their doctrines relate. 
We might challenge the production, in all litera- 
ture, of a passage more impossible to have been in- 
serted spuriously than this paragraph on Christ. 
Instead of “ universally” held a forgery, it can be 
so held by none not combining these two qualities, 
to be both anti-Christians and fools. Hardly can 
Ananias and Sapphira have known better the price 
of their land, than the quack from whom Mr. Grey 
heard this was universally held must have known 
that neither Voltaire nor Rénan—anti-Christian 
enough, doubtless—were ever fools enough to main- 
tain it. E. L. G. 


THE SUPERNATURAL DARKNESS 0N 
THE FIRST GOOD FRIDAY. 


[27288.]—IF you would kindly give me another 
small space in your columns, I should like to cor- 
rect the impression which has gained ground both 
here and in your paper, that a Darlington clergy- 
man is responsible for the statement on 
Friday concerning the supernatural darkness. 

It was the lot of a special preacher from Durham 
to electrify us; and we can only hope that he isa 
reader of the “E. M.,“ and has digested the 
thoroughly exhaustive replies which have appeared 
in answer to my query No. 27112. 

I am especially obliged to F. R. A. S.“ 

Arthur J. Gardner. 


RAILWAY BRAKES. 


[27289.]—I HAVE read with interest the discus- 
sion in your recent issues on Mr. Marshall's paper 
with reference to railway brakes; but we need not 
go out of England to prove that the applying and 
releasing of the Westinghouse brake cannot be 
graduated. The Board of Trade blue-books on 
railway accidents contain more than one case bear- 
ing directly on this point ; but the following will be 
sufficient for any fair-minded person :— 

On 24th June, 1884, the North-Eastern 2 pm 
passenger train, Consett to Darlington, consisting 
of two engines and six vehicles, came into collision 
at Crook station through the air-pressure being 
worked entirely away by the application of brake 
from top of incline at Tow Law, although there 
were two air-pumps at work supplying air pressure. 
The driver of the first engine had charge of the 
brake, and, in his evidence before the Government 
Inspector, said :— 

“The brake was all in good order, and acted 
properly at each place between Consett and Crook. 
I applied the Westinghouse brake five times 
coming down the bank from Tow Law to keep the 
speed regular. The gauge was indicating 60ib. the 
first time I applied it after leaving Tow Law. 
When I applied it the sixth time about 300 or 400 
yards outside Crook West up distant signal, the 
brake did not go on, and I looked at the gauge and 
saw there was no pressure. J applied it each time 
and released it myself. I took it off each time and 
did not let it run off. I work this line regularly, 
and come down this bank once a week. I generally 
have to keep on applying the brake in a similar 
manner as on this occasion.” 

The Government Inspector said in his report:— 
“I tried the experiments with the same engine 
and some carriages with much the same result.“ 

True, he found the driver of second engine h 
his brake handle in the proper position, as shown 
in the Westinghouse Brake Co.'s “ Drivers’ Book 
—viz., the “feeding” or “running” position, and 
in his own words, this was “with the tendenoy, 
not actually to release the brakes, at least to reduce 
the power with which they were being appli 
and so the whole of the air in the reservoirs wo 
be lost quicker than the air-pumps could supply 
it.“ He tried the experiment with the br 
handle of second engine in the neutral position, 
and said “the brake acted well and the train was 
under perfect control“ —i. e., the two pumps oon 
supply the air-pressure for the engines and 8. 
wahiolet as quick as it was required; but the fac 
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remains that each time the driver wished to alter | but it becomes but a waste of yourispace to discuss| Now, here comes the difficulty. Sir W. Siemens 

the power of the brake he had to release it, and | cases which are perfectly clear. says: “If sea water were without weight, the 

so let go his hold of the train. Clement E. Stretton, O.E. | attraction at P would be diminished in the above 

Leeds. Samuel Davies. Leicester, May 14. | ratio of depth of water to 3 R; but the real in- 

N . fluence of the depth, taking the specific gravity of 

water into account, is very nearly as the depth to 
the earth’s radius.” 


BRAKES. NORWEGIAN GIMLETS. 


brake from van. 


[27290.]—JUsT now, when we hear so much 
theory about brakes, a little practice is refreshing. 
The Melbourne Argus contains the acvount ofa 
narrow escape last month at the Flinders-street 
station, when an express train, crowded with 
passengers, amongst whom were two of the Rail- 
way Commissioners of Victoria, was only saved by 
the promptness of the Westinghouse brake from 
dashing into an approaching train, which had 
started against the signals. From the Continent 
also there come accounts of accidents, which show 
that at Rhineau, near Mannheim, on the Baden 
State Railways, owing to the blunder of a signal- 
man, an. express train was recently turned into a 
siding; and again at Zuffenhausen, on the Wurtem- 
burg State Railways, an express was broken in two 
by the signalman turning the points while the 
train was passing. In both oases loss of life was 
again only averted by the effective application of 
the Westinghouse brake. 

Perhaps Mr. Geo. Kiernan, who so ably defends 
vacuum brakes, will oblige by giving an answer to 
the following seven questions :—(1) Vacuum does 
not fulfil conditions of Board of Trade; if engine 
and tender part, it fails. (2) You cannot uncouple 
your engine without brake going on. (3) When 
shunting, you have no store of power to put on 
(4) Piston rods get dirty and 
stick, (5) Maintaining vacuum uses a great deal 
of coal. (6) Getting brake off is a big job. (7) 
That vacuum brake is longer going on than the 
Westinghouse. Loco. 


LOOSE JOINTS OF BAILS ON. 
RAILWAYS. 


[27291.]—YOUR correspondent, Mr. Hd. Gobert 
(letter 27169), in his reply to my letter of the 29th 
ult., appears to fully admit the defect in the joint- 
ing of the rails, although he gives his opinion that 
the suspended fish-plate joint is the best extant. 
He refers to Mr. C. E. Stretton’s book on this 
point, Mr. ©. E. Stretton writes “that several 
engineers appear to have returned to the old idea 
that sleepers should be placed under the fish- 
plates, and that he is unable to agree with these 
gentlemen, as he is of opinion that the suspended 

ae joint gives greater elasticity, and renders 
the deflection of every part of the rail as uniform 
as possible.” 

the face of “ the bumping” and “ the jolts” 
over these joints referred to in my first letter, I 
arrive at the fact that the elasticity at the joint is 
too great, and the deflettion of the rail anything 
but uniform; therefore I am inclined to agree 
with the several engineers that sleepers should be 
placed under the fish-plates, or that something else 
should be done to stiffen these joints, so that the 
deflection should be much the same as it is upon 
every part of the rail. I quite agree that the 
suspended fish-plates are very cleverly designed, 
and a great improvement upon what was done 
before; but it is evident they are not rigid enough 
for the heavy strains they are subjected to, and 
that they work loose after a short time. 

It seems to me that (besides the comfort to the 
passengers) it would be an economy and save a 
good deal of wear and tear if these joints were 
better supported, and that a series of experiments 
should be tried so as to prove whether this defect 
could not be remedied. This ought not to bea 
dificult matter. Mr. Gobert suggests that “ the 
use of ‘bogies’ for carriages greatly diminishes 
the jerk caused by the wheels passing over the 
Joint”; but in this case it would be more con- 
venient and economical to improve the permanent 
way rather than the carriages. 

Hy. J. Lanchester. 


THE AOCIDENT NEAR HARRBINGAY 
PARK. 


[27292.]—“NuN. DOR.,” page 243, appears to 
have given correctly the details of the remarkable 
accident which occurred upon the Tottenham and 
Hampstead Joint line. As heasks for the opinions 
of o readers, I may say that I entirely agree 
with the report of Major Marindin, that the cir- 
cumstances of the case are “so peculiar as to be 
almost inoredible.” I am of opinion that it is 
fortunate for those who caused the collision that 
no person was killed, or without doubt thete would 
have been a committal for manslaughter. 

The accident at King's Cross was due to the 
absence of “ junction block working.” 

For many years past the various railway acci- 
dents have been fully and fairly disoussed in your 
columns ; I therefore do not see why “ Nun. Dor.” 
should “suppose the above accident will not be.” 
When the circumstances are complicated, or the 
questions involved as to the causes are important, 
it is interesting to consider them in your columns ; 


these useful tools in sizes: their penetrative 
qualities come fully up to the description given of 
them by Mr. F. Carre last year, accompanied 
sketch. At first glance I saw the “reason why” 
of their clean-cutting powers, and sent each one 
threugh a half-inch 
such a smooth ciro 
produce, I took an old broken spiral gimlet, filed 
and ground at end a smooth edge of 45° angle, thus 
making a hooked lip, filing all round to 
spiral curves a sharp margin. I had then the satis- 
faction of sending it through the aforesaid plank, 
the clean hole matching the three first made by 
the Norse invention, 


in the lathe; it worked most satisfactorily. 
easily made, I shall construct two or three of the 
larger gauges, 
points of my English stock, and transform them 
as above described. What treasures such tools 


of rifle rests in a forest country. 
trappers long ago used it against “Injuns and 


[27293.]—A FRIEND has kindly sent me three of 
by a 


lank of hard wood, making 
ar hole as a centre-bit will 


ive the 


I then tried my altered gimlet as a boring-tool 
Being 


I shall break off all the screw 


would have been to me inthe old time of my hut- 
building and canoe-mending, and other hundred 
uses, of semi-savage life! Methinks it is the best 
The Canadian 


“ Bars.” The queer, flat, curved handles look as if 
made for a stalker. A bit of leather should be 
sewn over the shank, to save the rifle-barrel from 
abrasion. 

Description of Sketch—A, common twisted gimlet. 


A diagonal line just below the sorew point gives a 
flat facet of 45°, resulting in aclaw-lip. A subse- 
quent touch on the hone gives sharp edge to claw 
and spirals. Having no terminal sorew to preserve 
centrality, a depression made with a pointed punch 
will be required for the first start; in the lathe a 
recess for insertion. B shows the alteration at C, 
after breaking off sorew and grinding away to slope 
of metal. Eos. 


SIEMENS’ BATHOMETER. 


[27294.]—I SEE that “A Fellow of the Royal 
Astronomical Sooiety ” has replied to T. S. S., 
giving a list of books relating to gravitational 
astronomy, a subject in which I am interested, 
although I cannot get quite the right sort of books 
for instance, Cheyne's Elementary Treatise on 
the Planetary Theory ” is rather stiff reading, even 
to one who has gone through all Todhunter's 
books, including Differential Equations,“ Finite 
Differences,” &.; and I notice that Cheyne's book 
is recommended by our F. R. A. S., immediately 
after an elementary work on the differential 
calculus. 

The following is a gravitational problem of real 
practical use, and I should be much obliged to the 
correspondent above referred to, or to another, if 
he will read at least the first part, and let me know 
through the “E.M.” whether Sir Wm. Siemens is 
correct, and if so where I am wrong. 

An account of this wonderful instrument, the 
bathometer, will be found in Vol. IT. of “ Science 
Lectures at South Kensington,” page 122 (Mac- 
millan and Co.), but, as in most lectures, the theo- 
retical part is rather sketohy, and the calulus work 
is put in an unfamiliar form, to me at least; I will 
therefore give what I think is a simpler form, 
using polar co-ordinates. 

The bathometer is an instrument to enable us to 
ascertain the depth of the sea from the deck of a 
ship without any sounding. 


Fig. 1 represents a section of the earth; P is a 


point on the deck of a ship floating on the sea, 
whose depth is & (of course, much exaggerated for 
the sake of clearness); a line is drawn at the 
bottom of / horizontally, which represents a plane 

seen edgeways) cutting off a segment of the sphere 
(ene earth being supposed a sphere for present pur- 
poses). Now, Sir Wm. Siemens shows that sup- 
pos ing the whole earth to be ef the same density 
throughout, then the attractive force that the seg- 
ment exerts on any object at P bears the same pro- 
portion to the force exerted by the whole earth on 


that object, as 4 is to 3 R E being radius of the 
earth), or A: A:: I: 4 R. This I propose to prove 
by the calculus presently. 


As ratios are difficult things to carry in the mind, 


we will suppose the various attractions to be made 
manifest on some such instrument as a spring 
balance. 


Suppose the vertical line in Fig. 2 to represent 


any weight, as shown by the movement of the 
pointer on a Salter's spring balance, the top of the 
line being zero, and the weight supposed to be 
suspended being W. Now, suppose a segment of 


N 


7 


— — — 


ŁR 


—————— l — 


x 


I POINTER 


the earth under the weight were to be made to dis- 
appear ; the pointer would move upwards on the 
scale, owing to the loss of attraction belonging to 
that segment, and we have just seen that the 
attraction due to the segment is to that of the 
whole earth as 4:8 R. If, therefore, we call W 
divisions of the scale 3 R, the pointer will rise 
through the height Y, drawn to the same scale; of 
course, in practice A would be very small in com- 
3 with R, so we have to exaggerate in 

awing a figure. 

Now suppose the segment of the earth to be re- 
pon but this time by water: the pointer would 

e pulled down again; but as salt water is only 
about one-fifth the mean density of the earth, it 
will be pulled down one-fifth the distance it had 
formerly risen, leaving it standing at 4% above its 
original position, Hence the weight of an object 
W at P over the solid earth is diminished when 
passing over water by an amount represented by 


11. W, or 5, W; this, I suppose, is how Sir Wm. 


83 R 
iemens has caloulated the loss of weight, and the 


fraction may be said to be nearly = 1. W; but it 


appears to me there is a fallacy in this method, 
and that the fraction should be pa W; for we 


must remember that although the mean density of 
the earth as compared with water is stated at 
from 5°45 to 63 (Airy’s experiments, Harton ooal- 
pit), yet the density of the rocks, &., near the 
surface is not more than 2} or 3 at most ; we may, 
therefore, take the density of the earth as a whole 
at about double of what it is within a few miles 
of the surface; hence, to revert to our diagram, 
when the segment of the earth is supposed to dis- 
appear, the pointer would rise to a height from 


its lowest point of 2 instead of ; then when 


water occupies the space, the pointer will sink 
again one-third of this distance, or =? leaving the 


pointer standing at 5 above its lowest point; 
hence we have ve aaa a 
b 
V= ZR 
2R. 


Now, which is right? It is true that Sir Wm, 
Siemens gives us a table showing the acouracy of 
the instrument as compared with actual soundings; 
but may not his scale have been graduated by 
some such method as is used in thermometers, that 
is by finding two or three actual soundings, and 
making his scale ‘according to these, and not b 
actual calculation? In this latter case it would 
have been sufficient to have shown that the dimi- 
nution of weight varied directly in proportion to 
depth of water, which it will do whatever may be 
the coefficient of R. 
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Now for the calculus. The“ element of a solid 
of revolution is represented by r? sin. Sr. 
{see Todhunter's Int. Cal. Art. 207) r being radius 
vector. Now, by the law of inverse squares, the 
attractive force of each element will be represented 
by the above multiplied by some constant to repre- 


sent specific gravity, and by + (the inverse square 


of the distance). Also, as we only require the 


downward pull of the element, we must apply by 


cos.9, the above therefore reduces to S.sin.@. 
cos, OD. O. Ar. The S. however, may be 
omitted, as we are only comparing the attractive 
forces of parts of the same solid, supposed to 
be all of the same density. The attractive 
force of the whole earth or A will therefore be— 


sin. 0 cos. Od pd odr. 


the limits of r are to be taken between 0 and 2R 
cos, 0, the limits of 0 between 0 and Z, and the 


limit of ¢ between O and 27; the above will, there- 
fore, reduce to 
r 


— 


2 
* ein. 0 cos20 d0 A 


0 


Then, as regards the segment, here it is only neces- 
sary to deal with the cone (see dotted lines), as 
when z is small the segment becomes, for practi- 
cal purposes, a cone. In this case the limits of r 


will be 0 and = the limits of 0,0 and cos.—! 


COB. 
/ on The expression, therefore, reduces to 


anh f ain. O d 0. If this be taken between the above 


limits for 0, we get A’ = 27h (1 — zA 
The second term may be omitted as being too 
small to affect the result, so we get A’ = 27x, 
hence — 
A’ A 2 2 27. e R 
22 N * = | 
Bath, May. A. Mem. Inst. C. E. 


THE EDMUNDS LATHE MANDREL. 


[27295.])—-THANKS to the contributions of 
various friends, we now are in a position to report 
progress upon my proposition for a lathe-mandrel 
of model form and standard dimensions. 

1. As to the bearing surfaces by means of which 
mterchangeability of mandrel-heads—i.e., perfect 
alignment of the chuck-axis with multiple mandrel- 
axes—is to be secured, our choice lies between the 
following proposals :— 

(a) My own combination of a peripheral bearing 
upon a wide flat mandrel-face, with a oylinder-base 
to the mandrel-nose, and a sorew-thread which is 
a mere holdfast. 

(5) The flat mandrel-face with a sorew-nose re- 
produced so accurately that the chuck will run true 
upon any number of copy-mandrels. 

(c) The cone-face fitting—i. e., a flat mandrel- 
face, with a cone-base in place of the cylinder-base. 

(d) The coned mandrel-face. 

Upon a mandrel running in its own bearings, it 
is quite practicable to make a screw-nose 80 accu- 
rately as to centre a chuck; but as a manufac- 
turing process no one has ever yet succeeded in 
making chucks transferable on this plan. The 
back-centre of the simple lathe-head used to be a 
screw; but of late years, in good work, it has been 
superseded by a cylinder-fitting. 

he. cone-face fitting is open to objection be- 
cause, except by the process of grinding-in, it is 
extremely difficult to make counterpart surfaces 
bear upon cone and face simultaneously. It is only 
single fittings for which the grinding-in process 
can serve. With multiple fittings, as when a score 
of chucks are made for a single mandrel, to grind- 
in the second chuck would be to alter the bearin 
surfaces to which the first chuck had been groun 


and so on for every successive chuck. Multiple’ 
fittings, therefore, cannot be made by the grinding- 
in process. 


he coned mandrel-face was carefully discussed 
two years ago, and the result of recent discussions 
has not altered its position. The objections are 
that to make multiple cone fittings is extremely 
difficult as a manufacturing process; that the 
coned face acts as an abrading slide when the bite 
of the screw-thread urges it to resolve the 
divergences of the chuck. The cylinder-face 
fitting, on the other hand, acts in two separate 
rectangular directions, and in each by a mere abut- 
ment contact. In such contact abrasion is almost 
infinitesimal. 
If we look at the practice of eminent tool makers, 
we find that the American chucks sent to this 
country in such large numbers are all prepared for 


° | against a shearing force the buttress-thread metal. 


pitch or inclination of the thread is diminished by 


slewing action to which “J. K. P.” has referred, 


‘of a wide nose is a solid advanoe. 


with a complication of apparatus which gives scope- 


our lathe-mandrels by means of the cylinder-faee 
fitting. The ornamental-lathe men have never 
been able to make screw-noses interchangeable for 
delicate work, and their practice in order to secure 
accurate alignment for work transferred from one 
nose to another is to interpose what they term 
“the transfer chuck.” In a paper on The Transfer 
Chuck,” published by myself in the ENGLISH 
MECHANIC two years ago, I showed that the 
critical feature of this “transfer chuck” is a 
cylinder-face fitting. I also showed that what has 
thus been done, in a rickety and imperfect manner, 
by means of a separate transfer chuck for each 
tranferee, my cylinder-face fitting upon the man- 
drel will do universally and perfectly. I can only 
add that, after again considering all the proposed 
alternatives most carefully, I am convinced that 
the cylinder-face fitting, with the respective sur- 
faces in the position in which I have located them, 
is the fitting which will best help us to make 
interchangeable mandrel-heads. 

2. Nose-thread Form.—Upon this question we 
shall look with great interest for further observa- 
tions from our skilled friend “J. K. P.“ With 
the cylinder-face fitting the function of our nose- 
thread is to serve as a mere holdfast—ita duty being 
to bring up to, and retain the chuck in, such posi- 
tion as is determined by the oylinder-face bearings. 
Centring action by reason of conicity in the screw- 
thread would be ‘a mere disturbing factor, and is 
not wanted in the sorew-nose of a mandrel 
furnished with the cylinder-face bearings. From 
one of the propositions of Huclid—that of the areas 
of triangles between the same parallels and 
upon the same bases—it follows that the oross 
section of the buttress thread will be pre- 
cisely equal to that of any other triangular 
thread of the same height and base. Therefore 
the buttress thread will contain the same quantity 
of metal as any other triangular thread of the 
same depth and the same pitch. But when we 
regard the disposition of the metal, we see that as 


would, when partly sheared, still be in the position 
of a V-thread. It therefore follows that the 
buttress thread will make a longer resistance to 
shearing force than any other triangular thread. 
Moreover, when we consider the angle at which 
the thread-face acts, weifind that the V thread-face 
resolves a large part of the force into a radial 
wedging action which serves only to jam the 
threads against each other, to abrade their surfaces, 
and to waste the power which they are asked to 
transmit. In the buttress thread this radial wedge 
action is eliminated, and therefore the force 
applied is more faithfully transmitted, while the 
endurance of the threads is not shortened by 
the surface-abrasion and longitudinal jumming 
which is caused by the radial wedging of the 
threads. I have no hesitation in hoping that we 
shall adopt a truncated buttress thread. for the 
nose of our model mandrel. 

3. Nose-thread Nate. This must depend upon the 
diameter of the screwrnose. Four turns upon a 
1.5in. nose is as long a thread as six turns upon a 
lin. nose. In a thread of the same rate the effective 


every increment in the diameter of the nose. Upon 
a 1'5in. nose three or four turns would be an ample 
and enduring hold-fast. If a whole number of 
thread-turns are used, I fancy that the opposite 
parts of each turn counteract’ eaeh other in the 


and that this slewing action is all resolved into 
a simple tendency to unscrew; but, as F. A. M.“ 
says, this thing is not very “thinkable,’’ and the 
action is not a very easy one to realise. “J. K.P.” 
will doubtless suoceed in screwing the conception 
clearly into all our heads, and I wait for the full 
development of his views. The point is of 
mechanical interest, and of some importanoe.. 


4. Nose Diameter.—Mr. Gray's recent suggestion 
He has com- 
pletely convinced me on this point, and I can only 
account for my previousblindness partly by my habit 
of working with the puny ornamental mandrel-nose 
and partly by my desire to conciliate the orna- 
mental-lathe men. But the ‘ornamental -lathe 
trade has been resting upon its laurels for a whole 
generation. Lacquer, shininess, and high prices, 


to'the genius of a salesman—these have long been 
its leading oharacteristios. A mistake into which. 
Tat first fell was pithily pointed out to me by one. 
of our teachers who, when he could not answer: 
my arguments, angrily exclaimed: Dr. Edmunds, 
you. are entirely mistaken; these ornamental lathe 
threads are not a question of principle but a ques- 
tion of property.” ‘The explanation was complete, 


and I soon discovered that if we want simplicity 


of construction, and the modern principle of work- 
ing to gauge, with standard sizes, so as to allow of 
the cheap multiplication of good designs, we must 
study the works of our great engineering tool- 
makers, rather than the lacquered chucks and 
absurd screw-rates of the ornamental-lathe trade. 
The bore of our model mandrel was limited to 
Ain. because no more coning-out could safely be 


.to have bearings properly made, finely 
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inflicted upon an inch screw-nose. But with Mr, 
Gray's wide nose our limit is transferred to the 
mandrel-tail, and we at once get a full gin. bor 
without weakening our mandrel. We are gt 
liberty to shape the interior of our mandrel-head 
as we please.: Our whole mandrel-head and front 
bearing also may be left hard, as we are under no 
anxiety about chipping or breaking off so massive 
a nose. We now. finish our mandrel-head, when 
finally settled in its own bearings, by just grinding 
up its nose-thread and bearing surfaces to ga 
as if it were a hard steel cutter. We thus gets 
mandrel-head whose form and surfaces are prastio 
ally indestructible. It is by the wide mandrel-nose 
that we gain all these advantages and without a 
single drawback, unless it be that we shall. need 
some modification of the eccentric plate of the 
ellipse-chuck. 

The full measure of strength in the noge comes 
when its stem is as large in diameter as the front 
bearing of the mandrel. But there is no reason 
why we should not widen our nose still more.. I 
am inclined to take a screw-nose of l'bin, in 
diameter outside the thread, and a cylinder-bese 
of 1°55in. or 15625. This would give us a round 
measure for our screw nose, afford all the marginal 
face-bearing that we require, and would lighten 
our chucks fally without weakening them, The 
precise diameter needs further discussion; but 
widening our nose involves no need to increase its 
length, and lin. should remain as the full projec 
tion of the nose from the mandrel-face. 


5. Diameter of Front Bearing.— It seems to be 
thought that a front bearing of 1°2in. will gire 1 
surface velocity inconvenient by reason of a com 
sequent increase of friction. Obviously, the 
larger the bearing the higher its ciroular velocity 
for a given number of revolutions per minute, 
and, for continuous work, at a thousand revo 
lutions per minute, as in the dynamo, oit- 
cular velocity is important. But our lathe 
mandrel will never be continuously running 
at high speeds and, as increasing the circum- 


ference of the mandrel diminishes its pressure, 


we may afford ourselves a shorter bearing. On the 
other hand, rigidity of the mandrel under theactin 
of its band, a sound keying, and a proper shoulde 
for the gear-wheel, proper substance in the 
mandrel-tail, and a ‘large bore, are our essential, 
It is not at all clear to me that, within the limit 
of speed usually needed for such a lathe-mandrd, 
a moderate increase of circular velocity is neces- 
sarily attended with increased resistance, For 
some years I have had the pleasure of owning and 
working with a very fine Gin. Pash ges ram 
mandrel lathe, by Kennan and Son, Dublin, On 
carefully measuring the mandrel-shaft, I find that 


the front bearing is 1°227in. in diameter, and that, 


behind the pulley nut its shaft measures 9. 
Kennan and Son have thus consumed nearly three 
tenths of an inch (29) in fixing the front ger. 
wheel and the pulley. Then they have red 
the back bearing and slide to ‘82in., and the change 
wheel portion to ‘75. But this mandrel is not bored 
throughout, and Kennan and Son—having gecured 
a good fixing for the gear-wheel and a stiff sbi 
between that point and the chuck-thread—seem to 
have quickly let down the diameter to-75in, for their 
change-wheels, [ have to-day again carefully 

this mandrel (lubricating with sperm oil), and I 
find no perceptible difference in driving it at the 
highest or lowest speeds when there is no out on. 
At the highest speeds I find that I do wood-furning 
perfectly, and leave a beautifully polished ‘striace 
if only my tool is in proper condition and proper! 
placed. I therefore see no objection to a mandrel 
shaft 1:2in. at the front bearing. All we needis 
ground up 
and polished true to gauge, after hardening, not too 
long, and properly oil-borne. Mr. Gray's propo 


i sitions on friction seem to me to need further 


consideration, both in regard to theory and to 
practioal design. This friction question, is one 
great import and of general importance. I ahon 
add that my Kennan bearings are parallel, and with 
a flat shoulder in front, as advised by Mr, Newall. 


‘But the short 45° front cone, with the rest of the 


bearings parallel, as used in our ornamental lathes, 
also runs very light, and I think this cannot be 
improved upon. Anas 
Tight lathe-heads are one of thespecisl- 
ties in which the ornamental-lathe men excel our 
scientific tool-makers. They have had for many 
years to study the laziness and want of muscle 
which we amateurs exhibit, whereas our engineer. 
ing friends have had a steam-engine or a muscular 
mechanio always on hand, and light-runnjng man 
drels have not been so vital to their suocess in 
business, en , 
6. Mr. Newall has favoured us with h aramng 
for a mandrel-head, for which we have to th 
him, and which contains valuable suggestions. 
Unfortunately, his design gives us neithey a back- 
gear motion, nor a sliding mandrel. Now, we ne 
the back-gear motion, not merely to get an increas 
of power for metal turning, but also. to get? 
decrease of velocity for work of another character. 
Then, again, it is often imagined that the slide- 


J, B = 


to the inch, and 
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screw lathe supersedes the sliding mandrel. That 
is not so. The sliding mandrel —under the influ- 
ence of a swash-plate, of screw-guides whose 
threads return into each other or vary in pitch, 
of ordinary screw-threads, of cam-plates, and other 
devices which are improvised and adjusted on the 
tail-piece of a sliding-mandrel with facility—may 
be made to travel backwards and forwards so as to 
produce much very beautiful work that I know of 
no way of producing by means of the ordinary 
eorew-lathe ; therefore, we require not only the 
back-gear but the sliding mandrel, and, for a com- 
plete lathe, also the ordinary change wheels and 
main screw by which the alide-rest may be actuated 
in 5 with the revolutions of the 
mandrel, | 


Mr. Newall has done good service in calling 


attention to the greater value of the strap-belt 


over the gut cord upon the pulley. The strap-belt 


gives a greater hold with less tension; but for 
ight work this is of less importance, while that 
construction, both of the driving- wheel and 
palley, is unsightly for an amateur’s lathe, 


e great length also to which the model 
is extended with back-gear, and with the append- 
ages needed for amateur purposés, seems to shut |: 


out the advantages which we should gain by 
adopting the strap-belt pulley. Still, some scientific 
amateurs prefer it, and one friend, some time since, 
had a fine lathe made from Whitworth's with my 
model mandrel, and in which he insisted upon their 
making him a flat-belt pulley. He likes the lathe 
muc : 


7..1 venture now to. submit for oritioism an| (e) Small gear wheel, 


>) 


a S 


z 


N 
M - 
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engraving of what seems to me to be a good back- ! (f) Pulley attached to small gear wheel. 


gear pulley fixing. We have to provide against 
enormous torsional stress between the large gear- 
wheel and the chuck thread. Our first point in 
construction, therefore, is to key the large wheel 
solidly on to the mandrel, but without inoising the 
mandrel so deeply as to weaken it or unduly lower: 
its rigidity. For this purpose it will be seen that: 
I have cut the key-way out of the undiminished 
diameter of the mandrel shaft, and that I have 
made my key very long by means of an extension- 
boss in front of gear-wheel. This boss comes for- 


ward considerably, while the gear-wheel is made to. 


shoulder only by means of its last jin. In this 
way we preserve undiminished the diameter of 
the mandrel shaft until the torsional stress. 
of the gear-wheel has 
we 
smallest diameter of front bearing. A sound 
fixing Is thus got with a reduction of only · Iin. in 
the diameter of the mandrel-shaft. Behind the 
pulley and small gear wheel a further red uot ion of 
only ‘lin. gives us a long sorew-thread of 20 turns 


or releases the pulley upon the mandrel-shaft. 
Behind, it carries two look-nuts, designed to al- 
gust a hard steel sleeve against the collar of the. 
ack bearing. This sleeve is keyed across the last, 


turns of the screw-thread, and thus is prevented. 


from turning. The two look-nuts are designed 
to make the sleeve exaotly transfer the first end- 
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assistance of the front collar 
vieldin 


pulley-fixture by means of back nut, and end- 


b been: taken off, and 
get the greatest strength out of the 


p 


*05in. deep (a sharp V~-thread of. 
60° with its top just flattened down amooth). 


This threaded portion carries the nut which. fixes! reading some letters in Ours. It will 


J leave the. nose a plain unscrewed cylinder; but on | builder, if not the designer. 
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oorresponding female screw to engage with the 
screwed ciroumference of the flange; thus the 
chuck would be drawn tight up against the broad 
flange by this sorew, and, if accurately fitted to the 
nose, must always run true. The screw should 
preferably have a loose fit, its only use being to 
draw the chuck up and hold it.tight against the 
flange. I would slightly round off the end of the 
nose so that no sharp corner might injure the 
cylindrical bore of the chuck, or the flat surface 
that comes against the flange when putting it on. 
I would also round off the angle between the bore 
and the flat surface at the base of the chuck to 
prevent the cylindrical nose being injured. 

I think 14in. or 2in. would be sufficient diameter 
for the flange, the nose being zin. There being no 
screw cut on the nose would leave it much stronger 
than usual. Chucks could be made anywhere for 
such a simple standard mandrel, and, if accurately 
fitted, must run true on any such mandrel. 

A. modification of the same idea would be to 
make the nose in the form of a truncated cone, 
having a flange pe. thick and jin. greater diameter 
than the base of the cone, which would leave gin. 
all round for the depth of the thread. The chuck 
should be formed with a hollow conical base and a 
cylindrical ledge, tapped inside to fit the thread on 
the circumference of the flange. Given the size 
and angle of the truncated cone, and the pitch of 
the thread on the 5 part, any manufac- 
turer could make a chuck or chucks which must run 
true on every such mandrel. 

I send you a drawing of this conical form of 


thrust to the back poppet of the latbe-head, where 
greater rigidity can be got than in front. Thus 
the back collar at first, takes all end-thrust ; but 
the sleeve should be adjusted so as to let in the 
upon the slightest 
of the back collar. | this way the 
mandrel would run very light, while supported by 
both poppets, against severe end-thrust. The tail- 
piece is left tree from inoumbrance, and still has 
a diameter of lin. available for its back bearin 
and sliding portion. Its back bearing will, o 
course, have to be hardened, and then ground up 
and polished true to gauge, as with the front 
bearing. 80 
EXPLANATION OF DETAILS OF ENGRAVING. 


The object is to show how the mandrel-shaft 
‘between the front and back bearings may be 
treated, so that, with an ultimate reduction of only 
in., we may seoure upon an unweakened shaft a 
firm keying and shoulder for the gear wheel, | 


thrust thrown at first upon the back oollar by 
lock-nuts. Beginning 


means of a steel sleeve an 
eft we 


5 a portion of the baok. poppet, on the 
ave i— . ee 

(a) Part of the back steel: collar. 

(5) Hard steel sleeve to work against collar. 

(c) Lock-nuts for adjusting and fixing sleeve, 
the: sleeve being keyed upon the last turns of screw- 
C 

: ut for fixing or releasing pulley upon 
mandrel-shaft. . e 


SECTION OF 
MANDREL 


SECTION OF 
— CHUCK 


g) Front gear wheel with extens ion-bess and 
long key into undiminished diameter of mandrel- 
shaft, and, behind, shouldered all round against 


e the real size, | mandrel ri pana The. oyladi pri 5 
Di f 2in. i j requires a drawing. earin mandrel; C, 
C ais palley | pore through ditto ; S, screw to hold chuck; T, taper 
. Ti a 1 pors Wandel x Though I have never before troubled you with 
full zin. throughout. If -9in. should suffice for dent heal 5 bon “and prizo my 89 
| ing. ; J delighte e 8 

5 K. e mandrel shaft might be 3 3 baok seiner ce a most useful and interesting part 

The fall plan of the back-bearing slide-gear and. | ° my little library, 

tail-piece will form the subject of discussion after. I would like to know what Pr. Edmunds and 
our pulley-fixing and mandrel-head details have, other experienced workmen think of my suggestion. 
been finally settled, and when wesee what diameter Joseph Rawlins, M.R. 
of tail-piece we have in hand. E 
io sl : n James Edmunds. 
3, Grafton-street, Piooadilly. | 


THE LATHE AT SALTAITIRE. 
E „ . Bene some one ad nae seen ag ark 
ana : A ar... on the lathes at the taire ibition at Brad- 
STANDARD LATHE MANDREL. — | ford? Surely there are novelties there worthy of 
[27296.]—A. FORM of standard lathe mandrel for | special notice. A friend, who is, however, too lazy 
interohangeable chucks has occurred to after I to write a substantial article, tells me that the 
fulfil Dr.] exhibit of our mutual friend, Hvans, of Wardour- 
Edmunds 1 emonis as to cylindrical centring, | street, is exceptionally fine, and that the Saltaire 
and the broad base to seoure angular accuracy. + Lathe is also there—the most complete tool ever 
adopt Dr. Hdmunds's form of mandrel, except that.] built—the said Evans being, I believe, the master- 
: The chucks are mostly 
,o£ steel. | 


It seems a pity not to have in our paper a com- 
plete, and, partially at least, illustrated artiole 


the periphery of the flange I would cut a coarse. 
thread, sad the base of the chuck would havea 
cylindrical ledge to go over this flange, with a 
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giving full details, such as we all long for, and 
such as I am sure our Editor will gladly accept. 


THE ESSEX CHUOK. 


[27298.J—IN last week's issue of the “E. M.,“ 
letter 27250, “F, A. M.” asks if the Essex chuck 
can be fitted into a bored mandrel. Two or three 
years ago I turned up an Essex chuck to a taper 
fitting in place of the loose centre of a 5in. engi- 
neer's lathe. It is used for driving twist drills 
from zin. to jin., and answers perfectly. The 
same lathe has also a cast-iron chuck bin. long, 
bored taper, which, when in place, forms a con- 
tinuation of the taper hole for loose centres. This 
chuck is used for driving a set of twist drills din. 
to lin. diameter, the sockets supplied with the 
drills being turned to fit accurately in the conical 
chuck, 

The smaller sizes never slip in any work; but 
in fibrous iron the larger sizes above gin. will 
sometimes do so. A very simple contrivance of a 
driving-pin gets over the difficulty; but by far 
the larger portion of the work the drills have done 
is by the unassisted adhesion of the cone. It isa 
very convenient and efficient arrangement for 
driving drills, R. R. N. 


COUNTERBALANOING FLYWHEEL 
OF LATHE. 


[27299.]—I SHOULD like to know the opinion 
of some of your readers as to the advisability of 
counterbalancing flywheel of lathe. Of course, I 
mean weighting it more than enough to merely 
balance treadle. 

It seems to me there would be an advantage 
while it is being worked, but would cause joltings 
when foot is removed. My wheel is about 501b. in 
weight and 26in, diameter. Loxley. 


JUBILEE SCIENCE. 


[27300.]— THE suggestion recently made in one 
of the evening papers to celebrate the Jubilee year 
by marking out the meridian lines and parallels of 
latitude which intersect the British islands, and 
plant ing the same with trees, each by some eminent 

ersonage of this reign, or his representative, is 

oth a good and a unique suggestion. Such a 
number of mementos of the great and good who 
have lived and laboured for the advancement of 
the happiness, peace, and prosperity of our nation 
and its ependencies, could not fail to inspire as 
well as perpetuate. 

One good part of this idea is there need not be any 
expense to the public. What landowner would not 
take a pleasure in giving a yard of land and a 
sapling for so grand an undertaking? And in 
marking out the lines, which might be done this 
summer, Her Majesty's Astronomer Royal would 
be able to command the service of a staff of able 
mathematicians, to each of whom it would be an 
honour to be allowed to volunteer their services 
for so noble a work. 

Collectively these lines of living witnesses would 
form a grand national scientific memorial, useful, 
interesting, and enduring; worthy of the great 
event of the year, which it would commemorate 
for ages, as well as the memories individually of 
those whose good and noble deeds have contributed 
to the glory of the reign of the Queen. 

O. Henry. 


AQUEOUS VAPOUR—BUENT AIR. 


[27801.J]—IT is not worth space merely to prove 
that my statement, quoted by“ F. C. S., p. 118, is 
correct. Anyone sufficiently interested can j dge 
105 or ae upon referring to letters on pages 12, 

„129. 

“F. C. S.“ unintentionally misrepresents me in 
the last paragraph of his letter; this, however, had 
also better be passed by. I will only say that he 
is mistaken in thinking that the hydrogen is 
transferred from positive to negative plates. It is 
certainly given off at the negative plate; but the 
apparent effect is said to be caused by the polarisa- 
tion of intermediate molecules. 

It is clear, however, that the alleged impossi- 
bility of decomposition of water in presence of 
free oxygen is a matter of opinion only. I cannot 
agree with F. C. S.” Yet the opinion he gives, 
coming from one so well qualified, is valuable to 
me, lacking, as I do, such qualification, I heartily 
thank him for it, and also for his courteous letters. 

“Burnt Air” (27265). In reply to J. Q. D.,“ I 
do not think that there is any chance of free 
hydrogen being found in any appreciable quantity 
in an occupied room heated by a stove. Hydrogen 
may be liberated, but would probably all recom- 
bine with free oxygen, as explained by F. C. S.“ 
The percentage of oxygen in such a room would 
certainly never be “very greatly reduced,” in the 
ordinary sense of those words. Normally, oxygen 
forms 21 per cent. of air, and, under conditions 
stated, it is not likely to get below 20 per cent.; 


indeed, ventilation is bad when it reaches 20°5 per | under the impression that places of all latitudes 


cent, 

According to Angus Smith, air containing 17:2 
of O was difficult to remain in for more than a few 
minutes. As any hydrogen present would replace 
an equal amount of air, I think that the depriva- 
tion of O would be felt long before the physio- 
logical effects caused by breathing hydrogen. Dr. 
A. Smith for a short time breathed a mixture of 4 
parts of H and 1 part O. He said that the effect 
was much the same as that of ordinary air. 

Further, hydrogen difuses so rapidly that it 
would pass out of room, through ceiling, &c., too 
quickly to allow of any accumulation from such a 
source. On the other hand, the temperature being 
kept the same, there will be no increase of aqueous 
vapour, since after the air is saturated, and that 
would soon be the case, an amount of moisture 
equivalent to that thrown into the air will be con- 
densed on walls, &c, Kensingtonian. 


[27302.]—IN reply to “J. Q. D.” (27265), if we 
assume that the temperature of a room heated by 
an iron stove should be gradually raised, and also 
that at the same time the proportion of moisture 
in the air should be increased while that of the 
oxygen was diminished, there is no question whatso- 
ever that long before the point could be reached 
at which free hydrogen could be produced human 
life would have become an impossibility. Gun 

* F. e e 


DIATOMS IN THE THAMES. 


[27303.]—SINCE about the middle of April, an 
immense number of discoidal diatoms have been 
floating in the estuary of the Thames. 

Mr. Kitton has identified them as Coscinodiscus 
concinnus (Smith), which species I believe has 
recently been included in Count Castracane’s new 
genus, Ethmodiscus. 

If any E. M.” readers have noticed them else- 
where on the British coasts, I hope they will gi ve 
information, and thereby assist in determining 
from whence they have come, and within what 
limits they have been distributed. 

Kucampia zodiacus and Rhizosolenia setigera 
are also present in very small proportion. 

Later on, I shall be pleased to give further par- 
ticulars, and to try to show how largely hess 
beautiful little paota affect the fishing industry. 

Sheerness-on-Nea. W. H. Shrubsole. 


DIATOMS. 


[27304.]—“ DIATOMISTE ” will be glad to know 
that the plate powder sold by the Pure Peat Plate 
Powder Company consists of a very pure diatom- 
aceous deposit that will repay attention. I can 
furnish the address to any advertisers. 

W. H. Shrubsole. 


THE SEXTANT AND ITS USES—STARS 
VISIBLE FROM WELLS. 


[27305.]—WILL you kindly allow me to point 
out several errors which occur in letter 27237 over 
the signature of “ Edward A. R.” It is there set 
forth that “ it is because the distance of the sun is so 
much greater than the diameter of the earth that we 
are able to measure infinitesimal angles, &. The 
writer then proceeds to demonstrate (?) the truth 
of his proposition by means of two diagrams, which 

rove nothing save that were the earth less in 
diameter, then would a degree of latitude be less 
in length—a startling discovery truly; but where 
does the bearing of the distance of the sun on the 
question come in? It (the sun’s distance) might 
be ten times or only one quarter as great as it is 
without in any way affecting the matter. In the 
latter case the diameter of the earth (as compared 
with the sun’s distance) would be four times as 
great as now; but I fancy we should be able 
(other things being the same) to obtain our latitude 
with the same acouracy as at present. By the way, 
does E. A. R.” imagine it possible to ascertain 
the latitude to within, say, half a degree by a 
meridian altitude of the moon ?—a body at only 
about goth part of the distance of the sun. 

Then, “ allowance is made for the motion of the 
earth in its orbit by correcting the declination ; 
but, in the case of a star, thts correction is so small 
that it is hardly necessary” (the italics are mine). 
Now, whatever does Edward mean by this? 
The correction is required because of the continual 
change taking place in the declination of the sun, 
arising from the want of coincidence of the plane 
of the Equator of the earth with that of the 
Keliptic. If these two planes were coincident no 
correction would be required, even though the rate 
of motion of the earth in its orbit were much 
greater than at present it is. How this correction 
can in any degree apply to a star lying altogether 
and at all times outside of the earth’s orbit, I am 
utterly at a loss to comprehend. 

May I ask “ E. A. R.” what authority he has for 
the statement that the duration of sunlight is much 
longer in the Torrid than in the Frigid zone? Iam 
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have the sun above their horizon for six months 
every year, the only difference in this respect being 
that while places near the Equator get the time 
divided pretty equally into twelve-hour periods, 
those near the poles have it, so to say, all of alamp 
i. e., six months of sunlight, or day, and six months 
of night. 

“ Dubitans (letter 27233) reminds me of the 
Cockney who, “on being told that crabs were caught 
in the sea,” went and looked in the sea, saw no 
crabs, and straightway came to the sage conclusion 
that he had been fooled. I can quite understand 
that one might look up a chimney every day of 
one's natural life without chancing to see a star of 
the first or second magnitude in transit over it—the 
chances are a thousand to one against it; but were 
such a star in transit at the time, it would be visible, 


never fear. 
Norwood Junction, S.E. James Adams, 


ON THE LAWS, REACTIONS, AND 
CONSTRUCTION OF SOME FORMS 
OF PRIMARY BATTERIES. 


[27306.] — BY some oversight my last week's 
letter appeared under the wrong title. 

The next source of loss is want of self-regulating 
power. According to Ohm’s law, the internal resist- 
ance remaining constant the current and E. M. F. 
are both affected by any change in the external 
resistance. This does not apply to accumulators, 
for in them the resistance falls as the discharge 
increases, and this is what renders them self- 
regulating. 

In these, too, we do not find that the resistance 
is affected, as 1t is in primary batteries, by the in- 
crease of current, which in primaries tends to raise 
the resistance so long as increased current flows 
through them. This want of self-regulating power, 
by necessitating adding more cells to maintain the 
E. M. F. constant, is wasteful of zinc, and can be 
but partially avoided by reducing the internal 
resistance to a minimum. 

We now come to the mechanical imperfections 
which reduce the commercial success of batteries 
and militate against their economy. 

First comes the defective arrangement of con- 
nections, which, if badly protected, become attacked 
by the chemicals creeping up the plates, and by 
the fumes, if any, given off from the cells, 

Next, breakage of porous cells, or, an equally 
serious evil, the closing of the pores by salts form- 
ing in them, largely increasing their resistance. 
When these salts accumulate in sufficient quantity 
they crack or break the cell, wasting zino 
solution by allowing the oxidant to come in contact 
with the zino. 

Defective filling arrangements also cause waste 
through causing splashing of solution, which is 
either simply wasted, or, worse, is splashed into the 
other solution contained in the cell. 

Defective insulation of the cells is a very great 
source of waste, as the current leaks both day and 
night, and sometimes in seriously large quantities, 
wasting zino and reducing H.M.F. In a properly- 
constructed cell such leakage should be, if not 
impossible, at least reduced to a minimum. ; 

After reading this long string of oauses which 
militate against economy, the reader will naturally 
ask what he should look for in a cell, and what 
points are of most importance to consider in buying 
a battery. 

A good battery should be well constructed 
mechanically, so as to admit of a moderately | 
cell being easily charged and emptied. I say ad- 
visedly that a cell should be large rather than small, 
as we do not (L am speaking of house lighting) 
wish to move the cells once they are fixed, and size 
is of no disadvantage where filling and emptying are 
rendered easy. y experience is that purchasers 
desire to have the fewest possible number of cells 
that will do the work to look after and fill and 
empty. For the same reason it should have high 
E.M.F. and (a natural consequence when of large 
size) low resistance. 

Its insulation should be good, independently of 
what it is stood on. It should be of the simplest 
possible construction, and the connections should 
be large and easily got at. It is also advisable to 
have it covered in. It should not give off fumes. 
It should not require constant amalgamation, It 
should run for a long time without requiring any 
attention. 

It should not form crystals on either of the 
plates, or in the porous cell, It should give a high 
commercial efficiency—that is, it should not waste 
much zine in local action, and the oxidant shoul 
be pretty well exhausted before the H. M. F. falls 
seriously. (It is always necessary to have a few 
spare cells, to add, one at a time, as the E. M. F. 
begins to tall.) 

This last condition is really nearly the same 
thing as saying that the internal resistance should 
not vary during discharge. This is very difficult 
to obtain in practice. Finally, it is highly ad- 
visable that the waste produots should have acom- 
mercial value, 
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We now come to the economy of primary bat- 
teries. I think we may assume that no primary 
battery will come into use in which a depolariser is 
dispensed with, 

We have, then the following causes of expense in 
an ordinary cell :—Consumption of zino ; consump- 
tion of acid or other solution in which zino is dis- 
solved ; consumption of depolariser. 

We will take a Grove cell as the one from 
which to make our calculations. Here we have 
gino in dilute sulphurio acid, and platinum in con- 
centrated nitrio acid. Now, 64:9 parts of zine are 
dissolved by 98 parts of anhydrous sulphuric acid ; 
therefore, with commercial acid, we should add 
about 110 grammes of acid to every 65 grammes of 
zinc, to avoid waste. This, of course, does not suit 
in practice. Now, 64:9 parts of zinc combine with 
98 parts of sulphuric acid, thus: Zn + SO,HO, = 
SO,ZnO" + H, (we may neglect the OH,), and form 
160˙9 parts of zinc sulphate (neglecting water). A 
battery of perfect efficiency should give one ampère 

hour for 12188 grammes of zinc consumed, or 
should give, in plain English, 375 ampere hours for 
Ilb. of zinc consumed. 

The quantity of zinc consumed to give one amptre 
hour is constant in whatever form of battery itis 
used (neglecting local action), and is quite inde- 
pendent of the E.M.F. of the cell, which is de- 
pendent on the difference of potential between 
the + and — electrodes, and practically also on 
the activity of depolariser and other interfering 
causes, 

The E.M.F. is actually produced by, and is pro- 
portional to, the amount of chemical energy run 
down in the cell in its production. It is evident 
that the higher the H. M. F. of the cell the greater 
will be the amount of work got out of it for a 
given consumption of zinc: hence a Grove cell 
gives nearly twice as much power as a Daniell 
or the same quantity of zinc. 

Now 649 parts of zinc form, with 98 of sul- 
youre acid, 160°9 parts of zino sulphate, and set 

ee 2 parts of hydrogen. 

To obviate polarisation (previously explained) 
the oxidant or depolariser (in this case nitric acid) 
must convert or oxidise the hydrogen into water 
as fast as it is liberated. Now, 2 parts of hydrogen 
require 17 parts of oxygen to form water; nitric 
acid (NO,HO) is plit up by this hydrogen into 
nitrous acid (NOHO) and oxygen, thus: H 
+ NO,HO OHO + OH. Now, as nitrous 
acid in the free state is very unstable, this splits 
up as follows:—3NOHO NOHO + N,0, 
+ OH, This N,O,, or nitrous oxide, is a colour- 
less gas; but, on meeting with the oxygen of the 
air, it causes it to combine with it, thus: N,O, 
+ 0, = N,O,, which is a heavy, nasty-smelling, 
reddish-brown gas, so that a Grove cell is best 
placed out of doors. 

Having written more than usual, I must post- 
pone the remainder till next time. 

Electrician. 


s 


Electrolysis of Alkaline Solutions. — 
According to M. Duter, in the electrolysis of 
aqueous solutions of the hydrates of any of the 
alkalies the volume of oxygen disengaged is always 
sensibly less than half the volume of hydrogen. 

„The disorepancy augments as the size of the posi- 
tive electrode is increased in comparison with the 
negative. When a large sheet of platinum was used 

for the anode and a fine wire for the cathode, one 
Volume of oxygen was obtained for four of 
hydrogen. It seemed probable, therefore, that 
some new oxygen compound was formed in the 
electrolyte, and, if so, probably the conditions 

‘which would most favour the oontinhation would 
be that of a very dilute solution traversed by a 
feeble current for a long period of time. In an ex- 
periment the electrodes were separated by a 
porous partition, and after a current of 0'3 ampère 

ad passed through the solution for several days 

-Bome of the liquid around the anode was drawn off, 
and heated nearly to the boiling point. Oxygen 
came off freely. In repeating the experiment with 
each of the alkalies in turn it was found that the 


Proportion of oxygen evolved was sensibly con- 


constant, The oxygen cannot exist in the form of 
a simple solution, for it is less soluble in the alka- 

es than in pure water. After the gas has ceased 
tocome off from the heated solution, a further 
quantity is evolved on the addition of a small 
quantity of acid. It appears probable that the 
oxygen exists in the form of peroxide of hydrogen. 


New Method of Preparing Oxygen.—Into a 


suitable generating apparatus introduce two pints 


of commercial solution of peroxide of hydrogen 
4 per cent.) and a pound of dilute sulphurio acid 

15). Into this mixture allow to enter gradually 
through a safety funnel a solution of 800 grains of 
potassium permanganate in 28 fluid ounces of 
water, Oxygen will be rapidly disengaged with- 
out application of heat, the yield from the above 
quantity of materiats being five gallons.— Bulletin 
de Pharm. de Lyon. 


INSECTS lay from two eggs to many million eggs 
per annum. 


REPLIES TO QUERIES. 


— — 


2% In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


[61863.]—Roses.—The following remarks about 
the cultivation of roses, which are extracted from 
a communication to the Journal of Horticulture by 
Mr. D. Gilmour, jun., may be of use to the querist 
and other readers, though it should be mentioned 
they are extracted from one of a series of articles: 
—“ Many cultivators talk much about roses on 
their own roots, and though a good number of 
varieties are said to do well grown so, there are, on 
the other hand, many that will not. One of the 
principal advantages of budded plants is that they 
are cheap, and in an age like this, when quality 
seems to be entirely left out of the question, and 
when, as happens in very many cases, the price of the 
article is apparently the only consideration, budded 
plants must be first in the field. These latter remarks 
are not intended to mean that I prefer own- root 
roses. I admit they might be interpreted so. I am 
in favour of good well budded plants; life is too 
short for the others. Another advantage that 
budded plants have is the amount of time that is 
saved by the purchaser. As far as price is con- 
cerned, some reader may say, ‘I can buy own-root 
roses for the same money as I can get seedling 
briars. Granted that is so, we must remember 
that seedling briar roses are large well-grown plants 
when delivered ; own-root roses at the same price 
are generally little better than rooted cuttings, and 
if these make as good plants by the end of the 
following season as the others are to begin with, 
the purchaser may think himself fortunate. Some 
of the newer roses, yes, and some of the older ones 
too, the flowers of which are very desirable, are 
such puny growers that they must be budded 
plants. We shall have to take them in this form 
or else go without them altogether. I will give as 
an instance of this the fine new rose Lady Mar 
Fitzwilliam, which with me did not make enoug 
wood all last season to give one really good cutting 
per plant. ‘ But,’ says somebody—some Manetti 
man probably—‘ budded plants are always dying 
and leaving gaps to be refilled.” Well, you will 
not avoid this by having own-root roses; these die 
sometimes too, more especially in the young state. 
When once established I admit that they take a 
lot of killing; the winter frosts may cut them 
down to the ground, but every bit of root is of the 
same breed as the parent, and spring sees the 
apparently dead plant return to life in the sending 
up of alot of new shoots. Budded plants under 
the same circumstances would give us a rich har- 
vest of suckers probably, but these would only be 
briars or Manettis. Of course I am assuming that 
the plants are killed outright, but where they are 
planted properly frost in these parts rarely kills 
dwarf roses on the briar. Again, the uprising of 
suckers, which have to be contended against and 
removed in the case of budded plants when they 
occur, becomes here a blessing instead of a curse, 
as all the suckers that arise from own-root plants 
must naturally be of the same varieties as the 
plants themselves. Here the only care necessary is 
to remove late sappy shoots as soon as they appear 
—shoots which experience ‘tells us can never be ex- 
pected to ripen before winter. I cannot see why 
the vigorous growing roses grown on their own 
roots should not do quite as well as they do when 
budded on stocks, the greatest disadvantage being, 
in my opinion, the length of time that the plants 
occupy the ground before we can hope for any 
result. Somebody has argued somewhere that if 
we compare the date of the putting in of the 
cutting which is to form the future stock, or the 
sowing of the seed of the seedling briar for the 
same purpose, with the date of the making and 
planting of an own-root cutting, that we shall find 
that notime is gained by having budded plants. 
Possibly not, but we can go into the market and 
buy stocks ready for budding the same season we 
plant them, or we can any plants to give us blooms 
at once, thus repaying the nurseryman for ocou- 

ying his ground growing the stocks or the roses 

or us, while our own gardens,may be better utilised 


by being kept gay with roses in the mean time. If 


a beginner wishes to make a collection of own-root 
roses, the best Poa for him to follow is to propagate 
his own ; for the time, cultivating plants on other 
stocks. In this way he will not sacrifice the 
present for the sake of the future, while, on the 
other hand, he willibe gaining useful experience as 
the days pass by. The most certain way of goag 
roses on their own roots is to have a stock of dwarf 
roses planted and in full growth. The business is 
best done about midsummer, It is done by bending 
down a branch of the growing rose, after making a 
cut under and beyond a bud. The cut part bein 

pegged down about an inch below the ground, an 

a piece of flower pot or something similar. having 
been inserted in the cut to keep it open, after which 
the soil should be drawn over, roots will in due 
time be emitted from the severed bud, and the 


branch when cut away with the newly-made roots 
attached to it will become an independent plant. 
If the layering is done in early summer it will 

enerally be the case that roots will have been 
9 y autumn, and, that being so, the branch 
may be cut off and planted. Where it is found 
that roots have not made their appearance, the 
cutting off of the branch had better be deferred 
until the following spring. In bending the branch 
down in the first instance, great care must be exer- 
cised so as not to break it clean off, the wood of 
many roses being very brittle. When a branch is 
cut half through to start with, very little pres- 
sure is required to snap it off altogether. For 
holding the branches down I find wire pegs, which 
can be easily made, answer best. The smooth- 
barked roses strike readily ; such varieties as John 
Hopper, Etienne Levet, and Ulrich Brunner are 
good examples of the section. One or two shoots 
of nice firm half-ripe wood should be cut off where 
they can best be spared, without crippling or dis- 
figuring the plants. If they can be cut with 
heels to them, all the better. The shoots should be 
out up into pieces about 10in. long, rejecting the 
soft unripe tops; each cutting should have two 
good leaves to it, and be out close ap to a bud at 
the base. In the case of those with heels there are 
always a lot of buds, although they are not visible, 
round this part of the branches. I may say here 
for this very reason that briar cuttings are not ad- 
vised to be cut with heels. It is not necessary to 
remove the lower buds from the shoots of roses, as 
advised in the case of briar stocks, because in the 
latter case suckers would be simply a nuisance 
being part of the stock only, while in the case of 
own-root cuttings suckers could only be part of the 
roses themselves, and therefore welcome. Still, I 
think some successful rose-growers recommend the 
removal of these lower buds, and so the beginner 
had better take his choice, either to plant the cut- | 
tings as taken from the tree, removing all the 
leaves but two at the top, or else to cut out all the 
lower buds, as directed in the propagation of briar 
cuttings. A cold frame in a shady place and a bed 
of sandy soil will be great aids to arriving at a suc- 
cessful issue in this matter; but if these cannot 
be obtained the cuttings should be put in very 
firmly—planting them as deeply as possible, still 
allowing the leaves to be above ground—some- 
where where the sun cannot shine on them. If 
they can be lightly syringed with cold water for a 
few days after planting this will assist them to 
retain their leaves, which is desirable. Under 
these circumstances a fair peroontage of the cut- 
tings will grow; but a cold frame will add to the 
number very considerably., Where a frame cannot 
be had, sometimes a square wooden box might be 
available. If a piece of glans be procured to fit the 
top of this, and if, after knocking the bottom out, 
the cuttings are put under this box, the glass being 
afterwards made air-tight, or nearly so, by means 
of strips of paper pasted round the edges, nearly 
all the cuttings put in will strike, an the dead 
ones will be the exceptions. Mr. Taylor, the great 
grape grower, is, I believe, the author of this very 
excellent plan; at any rate it was, I feel certain, 
from his writings that I picked it up. Cuttings 
must be put in while the leaves are on the trees 
and the sap in motion, if we intend to be success- 
ful with them.” The above remarks seem to me 
to put the would-be rose-grower in possession of 
the principal points to be observed, and any further 
information should be looked for in the paper from 
which I have taken the liberty of extracting them. 
—JOHN HOPPER. 


[61903.]—Harmonium.—aAlthough this query 
has been partly answered by one correspondent, 
do not think that the “ mystery ” (if I may so term 
it) has been yet explained. “ Queen” complains of 
the bottom octave of the 16ft. not vibrating pro- 
erly. I am somewhat inclined to think it pro- 
babie that the querist expeots too much in the way 
of tone and power from these large and heavily- 
loaded vibrators. Broad reeds are oonsidered by 
most people to require a greater pressure of air 
than that required by reeds of narrower scale. I 
will refrain from expressing any individual opinion 
on this point; but I will suggest one or two causes 
from which the defect complained of by Queen 
may proceed. It may proceed from—first, insuffi- 
cient wind pressure; second, too much wind pres- 
sure; third, wrong setting of the vibrators ; fourth, 
reeds not lying perfeotly level on reed veneer ; 
fifth, reeds not been screwed sufficiently tight on 
the pan; sixth, imperfect action of the pallets, 
such as when the pallets are not allowed to rise 
sufficiently ; seventh, too shallow a touch, as when 
the keys are not allowed to drop sufficiently, by 
which means the pallets are not actuated to the 
extent required. It may be as well for me to 
note that neither of the above-quoted defects 
will be found in any instrument of good manu- 
facture; but, if people do not give a reasonable 
rice for an instrument, they cannot expect to 
ve everything in first-rate working order. The 
defect in Queen's ” harmonium may proceed from 
more than one cause. I have not attributed the 
cause of the defect to the condition of the pan, as 
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t Queen” has informed us that he purchased his 
pan from a good maker. Suoh being the case, we 
‘can, I presume, take it for granted that the pan is 
all right. If “Queen” had said nothing in com- 
mendation of the pan, I should have suggested 
other causes (pertaining to the soundboard) which 
may, or may not, have been the cause of the defect. 
In this reply I have merely suggested as to what 
may be the probable vause of the defeot ; but to 
arrive at a definite conclusion, and also a correct 
one, it is essential that the instrument should 
undergo a personal examination by a competent 
workman. The reeds being Esteve's (which are as 
good as money can procure) the only way in which 
the defect could arise from the reeds is in the 
wrong setting of the tongues; but I learn on page 
109 that “ Queen” has set the tongues all right (at 
any rate, according to his own judgment), so that 


the defect does not proceed from any condition of 


the reeds themselves.—G. FRYER. 


[62055.] — Musical Olock. — Would Fish 
kindly inform me what size he made his barrel for 


hardly be applioable b the case of nitrogen de- 
terminations in manure 


[62122.]-—Oaon Stone.—It would be difficult 
to apply steam. Painting with water-glass or 
paraffin wax is out of the question, as, even if 
allowable, it has not got over the difficulty of. 
cleaning, which must be done first. The stone is 
not painted or enamelled. . I did not know such a. 
course was ever adopted in the case of Oaen stone. 
The bowl for the water was originally lined with 
lead, but this has been removed. It is on the 
sharp corners the soil shows most. Are any of the 
courses recommended by Saml. Ray ever adopted 
in a case of the kind -F. C. 


[62123.]—Mounting Emery Wheels.—My 
wheels were obtained at Buck's, Holborn, and are 
not at all so hard that the hole could not be en- 
larged without recourse to a diamond tool. 
understood that each set of two or three wheels, 
as recommended by Hos, was to have its own 
spindle. Thus the objection of the emery wearing 

e nuts loose would not apply.—F. C. 


[62124.j—Sluice Gate.—Dimensions of sluice 
gate are 2ft. by 2tt. Lam afraid gutta and pitch 
cement would not stick on the wet sides of the 

te, for as it is in a tidal. river it is never dry. I 

o not know what hydraulic cement is; some have 
spoken to me of Roman cement. Portland cement 
does not set quickly enough; besides, the side 
cannot be made so dry or free from oozing moisture 
to let it set, even when pure cement is used. I 
have used tarred canvas, but it only lasts a short 
time. I shall be much obliged to Nun. Dor.” for 
any further information.— F. C. 


(62127.] — Finishing Repousse Work. — 
Thanks to “Fal” for second reply. I should 
be much obliged for a small sample of brass in 
the different stages of pollahing: I do not live 
near London, as he will see below; but I would 
be glad of the name of the professional he men- 
tions, as before writing my query I had applied in 
vain to the ‘professional mentioned by Haslope, 
and could not even learn from him what kind of 
soratch-brush was most suitable. I got a very 
good polish by the use of flour emery and a woollen 
mop. Is a calico one better suited for the work ? 
F. CO., Inver Glebe, Donegal. 


[6 2164.]JDead-Beat Galvanometer.—I can- 
not give Shunt the precise details he requires 
for making a dead-beat galvanometer ; but if he 
refers to Prof. Aytton's Practical Hlectricity,” I 
think he will find what he requires on pp. 76—79. 
I have waited to see whether any of your corre-. 
spondents would: send the information required, 
and am rather surprised that some of those who 
are so familiar with electrical terms have not given 
the information asked for, instead of: repeating. 
elementary statements which can be found in any. 
textbook.—NOT AN ELECTRICIAN, . 


[62165.] —Time-keeping in a Faotory.— 
Should not this querist ask to see the'time-book at 
some factory? The question oan be of little 
interest to readers, and really if I wanted such a 
book I should sit down and arrange one myself. 
The names of the men would be entered in the first: 
column; the time lost in another; the time 
actually worked in another, with still another for: 
overtime, which is 5 paid at a higher 
rate. There should be two lines for each name, so 


— im 


diamond (bort) toois; but why not use emery 


| up to 1łin. at moat tool- shops. E. G. 


plumbago, IIb. Melt and mix thoroughly in the: 


that the items oan be clearly entered, and a balance 
struck at the end of the columns. But, seriously, is 
it worth while keeping a time-book at all? Why not 
pay for work actually done, or if by time, trust to 
the men to make out correct bills? The workman 
who cannot be trusted to make out a correct bill 
should not be employed: in fact, an employer 
should scorn to make money out of a man who 
would defraud him.—NuN. DOR. 


[62167.|—Ohamber Organ.—The space oc- 
cupied by any organ should be as much as will 
allow each pipe to speak properly. “ Pan” only 
gives one dimension—6ft. width—which will be 
ample, as the bigger pipes (for the pedal) can then 
form the sides of the organ. If he oan also allow 
6ft. extreme depth and 12ft. in height, that will do; 
but he can’t have a 16ft. open unless the pipes are 
elbowed, As the organ is for a “chamber,” 16ft. 
stopped (8ft.:long) will-be-all that is advisable. If 
Pan can refer to p. 245, No. 1129, he will find 
a very good specification for a two-man. with ped., 
which he osn vary in some stops to suit his taste. 
—N.E.CHILD 0 o 


. 


(62171) Turning Ohilled Tron Rolls —Per- 
haps querist might suceéed-with Mushet's steel, or 


reported on p. 138, No. 144, Vol. XII. B. B. Journal, 
1884 ; or to a pamphlet, “ Adulteration of Honey; 
by Otto Hehner, Esq., F. C. S. and F. I. C., publiched 
by the British Bee-Keepers’ Association, price 
from J, Huckle, King’s Langley, Herts, Eng 
The above is, I think, a reprint from the B. B.J, 
and is interesting to all consumers of so-called 
honey. It is such abominable compounds as Mr, 
Shakespear refers to that disgust the public with 
honey, which, if genuine, is a healthy, wholesome, 
and pleasant food, and should be used in every 
household, aud I would advise all to procure 
another pamphlet from the same clade EET 
“ Honey as Food,” by F. Cheshire, Esq., F.R.MS, 
price 3d.—No Sia. 


62264.|—Duodecimals.— Allow me ‘thank 
“Theta Phi” for his exhaustive reply on duo 
decimals, It fully confirms my opinion that 10 is 
a bad number as a base for counting, and has 
practically failed because it is not divisible byé 
without a remainder, whereas 12 represents 3, 3, 
3, 1b Co., the fractions used in almost every engi- 
neering shop in England with facility. There are 
other, advantages which would be secured by the 
adoption of 12. Now, if it were asked what is the 
number requiring the fewest coins, weights, or 
measures in actual practice, the answer woul be 
3—for’ exainple,’ the ratios 1, 3, 32, 8*, would’ gire 
every number from 1 ‘to 4 inclusive. ‘So 
with a oirole, the commonest and most useful of all 
curves. It can be divided into six equal parts 
more quickly and more gcourately than into any 
other, the next being 8 and 4; and also in the 
counting of time by taking 12 as a base, the ob- 
jectionable am. and p.m. could be abolished; 
scales, too, could be more gradually divided. When 
it is considered, how easily all our tables could be 
‘converted into duodecimals, and what a large 
amount of time, trouble, and annoyance in learning 
arithmetic Ms d be saved to the individual, it iss 


wheels ?—J. G. T. 


(62191. Dies for Screw-threading.—The 
important points are to- have good metal, with edges 
properly formed and relieved behind. Should 
think that querist’s best plan would be to buy a 
few of Whitworth's as 5 he can get them 


[62194.]— Lunar Sketching. — The details 
given in the “ E, M.” report are about all that can 
be said. Lunar sketching is like other work of 
the kind, and all that seems to have been suggested 
was that it would be better to sketch on a large 
scale, so that the minute details could be shown 
larger than they usually are.— J. R. H. | 


[62196.]—Colliers’ Grease.—I don't know this 
reese by.the name; but perhaps it is this: Tal- 
ow, 8lb.; palm oil, Igal.; mineral oil, igal ş 


matter of surprise that some effort has not been 
made to secute its adoption in England. As thereare 
already in existence 12 months in a year, 12 hours ins 
day, 12 pence equal one shilling, 12in. equal 1ft, 12 
‘lines equal 1in., and in troy weight 120z. equal Ilb, 
and the ounce avoirdupois being lb. could also be 
‘utilised. The pence table is 12 times in another 
form, and all children at school are taught to 12 
‘times, and then there is the dozen and gross, be 
sides halves, quarters, and eighths innumerable. 
The conclusion one arrives at is then that twelve i 
the best practical number as a base for counting; 


open air; or, dissolve lb. of soda in a gallon of. 
water, add 4lb. tallow, 6lb. palm oil, and a gallon. 
of mineral oil. Melt and mix. Perhaps this one 
will be better: 7b. of tallow, IIb. of sugar of lead, 
131b. of black ny melting and stirring well 
rt nota tool: 5 mere are 55515 omer in 
ack numbers; bat the querist should really say Be mone 
what the grease is intended to do. Nx. DR. e Wang e e en e 
[62196.]—Post Office Battery.— The battery Philadelphia lawyer, could easily be converted to 
generally employed in this country for post-office | that base; and that its adoption in England would 
telegraphy is the Daniell. A trough made of teak, | save much time, expense, and annoyarioe to: the 
measuring 2ft. in length by 6in. in width, and 5fin. | individual, and would place us in a fair position to 
= 1 y 1 into = rind 155 Ren compete with other nations. -S. H. 
eing of slate. It is coated throughout its whole i i N 
interior, including the partitions, with marine | 62270, ML Parochial 18 r “Owens 
glue. Wach cell is subdivided by a piece of porous Overseer's Manual, price, 48. 6d.—1VY. 
porcelain, about 8-16ths of an inch thick. The, [62316.]—Storage Cell to Electric Boat 
zino plates measure 8ġin. by 2in. The copper- You can get a very good non-fuming solution by 
obtaining Sullivan's chromo-sulphuric acid, 


plates are 3in. square. The copper- plates 
have a strap 2ġin. long by fin. wide riveted | adding cautiously twice its bulk of water. Do this 
‘slowly, and do not Jet it over-heat. The solution 


to them, and bent into a q-form so as to hang 
on the partitions, The other end of the strip is | I use for my batteries is superior to this; but 
well tinned, and is connected to the zinc plate by | cannot publish the composition of it. Accumu- 
running molten zino into a closed mould. These jators of best make, taking a charging current of 
elements are made up in couples ready for use, and | 9 to 4 amp., and giving 3 amp. at 2 volte for five 
are hung over the slate partitions, so that the zinc | hours weigh 4lb. per cell. They give higher 
is in one cell and the copper in another. The zinc| E. M. F. than three Bunsens. These cells are of 
division is then filled up with pure water to within | the “grid” pattern, and consist of four plates, or 
a quarter of an inch of the top of the plate. The | rather grids, 8hin. by 5in., or thereabouts, If you 
copper division is about half-filled with crystals of | make cells, make Planté type, and do not'use red 
sulphate of copper, and. is supplied with water to | lead. If Messrs. Shippey will supply you with 
about the same level as the zino division. Binding their Woodward plates cut to your size, ‘say, five 
screws are attached to the end plates, and the plates gin. by 4in. active surface, you can get k 
circuit completed. In about two days zino sulphate | to suit weighing about 4lb., or a little less if yoa 
has been formed, and the battery is ready for work. use an ebonite containing cell. Failing this you 
Other forms occasionally used are the Leolanché had better use plain lead plates, exposing about 
and the Fuller.cells. I do not know what cells are | double the surface, or 968. in. surface. Then pur 
187 by the German and French offices. NUN. ] chase a small pattern “ diaper tool,” a used by 
(62198.J—Light.— What is there to explain 7 
The question is, what did the lecturer mean? for 
it is quite certain that one can look through a 
sheet of glass at white paper without finding one 
edge red and the other violet.—T. P. ar 
. [62228, — Algebraic Geometry. ERRATUM. 
On page, 252, second qolnmn, line 47, the second’ 
italio, a" should be the indefinite article: Ini 
third column, line 12, after “of another,” add “or: 
of any others. —VLA DIMIR. ; — 
,[62235.]—Honey.—I think there is a simple: 
test, aa follows :—Mix a, spoonful of the a ed. 
honey in water until it has, dissolved, then alle it, 
to atand for a time, and if a powder or sediment: 
forms at gh arr of the glass, the composition. 
is not pure. This will not apply to honey partially. 
or wholly erystallised; thia. would be one of the. 
test Bigns (the crystallised, I mean) of pure honeys. 
But there. is a difference, between sali ify ing and 
orystallising. I would refer Mr. Shakespear and 
others to the analysis of 3 80 samples of honey 
of English and foreign p odnctién, which is fully 


wood carvers, and punch all the active surface 
(both sides of plates) with this to give ine 
surface. Use lead about jin. thick, and do not 
‘charge above 15 ampère hours capacity. Use pure 
sulphurio acid diluted to 6, and separate the plates 
joarefully by slips of paraffined wood. In cutting 
out your plates, leave lugs on them, and submerge 
ithe whole plate in the acid. A good plan to 
‘the dell is to pour melted paraffin tins thick on the 
‘surface of the acid, and let it set. Then th a bot 
wire make two small holes through this to-allow 
gas to escape. The heating of the cells inoharging 
remelts this paraffin, which is an advantage. 
you buy the cells, charge as follows. Take six 
lamps (about 110 volts), and arrange in parallel, 
but in series with cells —i. e., carry a wire tom + 
dynamo brush to one of the binding sorews on 
each lamp holder. From the other binding serer 
on each holder carry another wire to the thr 
arranged in series, and then on to - bruch. You 
thus give 3 amperes; charge six hours., If you 
form your own accumulators, give 2 amp, for one 
hour first; then run down the cells through 8 
‘ohms until there is no current, and ONirgo in re- 
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verse direction. Remember to reverse, and charge 


to an equal amount in the 


opposite direction takes 


four times as long as original charge.—HLEC- 


TRICIAN. 


[62820.]—Rupture Truss.—A dummy figure 


or wax doll would better 


illustrate the merits of 


my truss than a very rough pen-and-ink sketch; 


e 


5 1 C8 


T. 1a py a oe aes 1 
GEA) 1110 we 
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however, I send it. No. 1, back view No. 2. 


front. view; No, 3, the pad, with cross-strap pass- 
ing over hip and buttook between thighs looped on 


— 71 


to upper atud. This being done, and the pad care- 


fully placed on seat of rupt 
is alle with the agers 


tit the strap pror and rests against the neok o 
his is a- left-side inguinal rupture 


lower stud. Th 
case — 2 very severe and 


yours, qured long ago but the truss has never been 


or i * 


— — «= ene 


ure, the said oross- strap 
(just below the loop), 


ainful one for many 


put aside as a precautionary measure; a good fit is- 
indispensable. Persons with prominent buttocks 


are easily fitted; the lower edge of the belt should |. 


supported by the hip bones. For thin men I. 
gotcross-straps made of solid rubber; these eger- 


cise a great pressure on the pad, besides yielding 
to movements of the body, and a loose covering 
chamois Jeather will render them more comfortable 


* 
i à 


to the wearer, In all the more accessible forms of, 
hernia, and particularly in umbilical rupture, the; 


com 
a e trass-pad an 


ress pad I lately described can be substituted, 
worn on same belt. Those 


who do not like the trouble of making the latter, 
should have it made of solid rubber, with vulcan- 
ised material at the top to carry the studs; this, 
808 last a lifetime if washed once a week. — 


[62885.]—Dynamo 80c.p.}—-To Mr. BorToxE. 


IEntire length of F. M. s, 


inclusive of pole pres 
M. s. 


din, long ; pole pieces, 2'in. long ; width of 
and A ape placek, bin. ein knees of F. M. cores, 2 in.; 
width of yoke, 44 in.; diameter of armature, 2ġin. 


= —ů — Q m wo oe - -=.> 
‘ i 


(this must be laminated). Wire on fields, No. 20 
101b. ; wire on armature, IIb. No. 20 diac. Tes 
.F. engine would drive it easily. Cantiot 
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ay 


‘ 


whether you would get sufficient steam up from gas. 


Probable price of machine 
£2 10s.—8. BOTTONS, 


„if all be home-made,’ 


A 


to “Hendon” for his reply; but, it is not what 
require. The method hee mentions is well. known. 


4 
7 


_ :flcarried with menà bottle of carbolised o pure 
N9: 5 and 8 „ be CARY. 
properly prepared ‘by a- chemist, che bottle 62387 1—T evelli chin 
‘dl warmed, and ‘shaken Deisis ‘before use. For very 1 i Dero ane 15 e . a 
j alight-oute T age odori an. styptic entineptta; and!) weint teats be lake 1 d 
-J astringent. A rag ‘dipped in 
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sity of avoiding as much as posible „ 
em. This bacbarous 


ſſon the top of the first helix a second wire I, the rising. Thus, common salt is a strong antiseptic j 
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have tried different kinds of microphones, but | divinity of the present time, ought soon to become 
e one sketched in Fig. 3 was the most successful |a broken and fallen idol. i 


E is a very thin pine-wood plank (only fastened by | emollient ointments. I agree with one oorre- 


the sides IJ), on ‘which. the microphone iss ondent that cold water. should. be avoided, for 
8 


cold itself is beneficial, yet I look upon the 
By augmenting the number of pisces o, as in Fig. 4, | astringent principle of water 


hone. The coil can be dispensed with; no greater reason oan it be supposed that astringents, pro- 


£| battery power is necessary, and it is most likely | ducing the opposite effect, can also-be of service in 


that the wire of the Bell telephone would be|the same cases? The astringent effect impedes the 
damaged by sparking. The interposition of elec- | circulation of the blood through the injured flesh, 
tric coil is used for long-distance. telephony.— |;whereas the emollient effect promotes its ciroula- 
tion; and which, I would ask, is the better prin- 
ciple according to reason? Cleansing, however, 
With tepid water and soap-lather is often beneficial. 


(CHARLES DE HA ESE. | | 
162339.]— C. E. R. Locos.—I think it is probable 


that the loco. to which “J. T. L” i ee wi 
at the loco. to which J. T. L.’ refers is one I do not agree with another correspondent that 


whioh i l G. E. R. ö ibe : „ 
Great n ans N 3 sticking-plaster should be discarded, for it is often 


—viz., Ootober to Christmas—as the date and|Very useful. both on account of the protective 
desoription given correspond with that of an engine Mechanical coating it supplies, and by its keeping 
1 saw in use there about that time. I believe it, is the edges of a wound close together. I would not 
only used during the herring season, horse-power think of putting stioking plaster on an infiamed 
being in use at other parts of che year to convey the | kin; but I find that nothing is so good for a skin 
‘trucks of fish from the ‘fish wharf to- the goods | effected with itching, Perhaps, in general, the 
station. It is fitted with an alarm bell instead of best Soothing application for wounded or inflamed 
ithe usnal whistle, and works very silently.—J. | parte is vaseline. This aubstance is perfectly free 
HUd HES. ne FF ae any 55 “quality ; a ho 
a 0.1—Dead Black on Brass.—I am oblig omes rancid, contains no oxygen, and has a 
Rande Dead Black on B but ie Lamm o bliged, strong penctrating power which makes it soak into 
the flesh. For. avoiding the unsightly appearance 
to me, and is the correct thing for blacking the pf'a sore lip nothing equals vaseline, when early 
inside of tubes, Go., usdd for optital purposes, | applied, as my. experience teaches me, since it oures 
What I require is a metällio deposit produced either | fhe sore without giving it ther raw" appearanee 
by dipping or by action of a’ battery, and shduld | that the other unguents give it. In all cases I 
not come off or turn bright by rubbigg. SM `. should be strongly against using irritating applica- 
5 ; s tions of any description on inflamed surfaces, as I 

62352. —Antiseptio Dressing.—I always | am convinced that they have caused the loss of 
many a limb, and even many a life.— AN APOTHE- 


e l ight 80 tons or so, to be laid down and levelled 
his, and ‘kept wet for 9105 of engine 
„ we 55 5 tion gine. Get chooks of about the 
cial 2 0 ger Bie ae ete a hloralum l p right height to suit the level of the floor, and out to 
ie als gold. ihis e hine SI i — 5 T: e suit the shape of under side of casting (eome castings 
ech 3255 5 clos 8 cotton Wool ready pre- have a rounded or angular shape to suit Iines of boat), 
7)7CCCCC ᷣ 8 try chocks over with straight-edge and level—any- 
62352 ]—Antiseptic Dressing.—My object in | thing within gin. will do. On the top of each 


‘giving a feply is principally to insist on the neces- | chock put an iron plate, and on top of plate a large 
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iron wedge; let casting down on these, lay a 
straight-edge across (a plane face), and try with 
level; if low at one part, ease the weight off wedges 
with crane, and drive wedges in under low part with 
fore hammer, then try again; keep on thus till true. 
It is best to just ease the weight off wedges with 
orane, as else it is very slow and hard work; but 
of course, keep a good part of weight on chocks an 

wedges. A rope sling, or slings, is the best for this 
job, as the elasticity of rope enables you to 
regulate the easing strain with great nicety ; while 
with chains there is a solid lift or nothing. Of 
course there must be two planed horizontal faces at 
right angles on top to level from; centre lines 
would do, but with planed faces there is no mistake 
if planing is true, as it should be.—G. S. PARDOE. 


[62363.]—Income-Tax.—I would advise F. 
Korner to write to the solicitor to the Commis- 
sioners of Inoome-Tax at Somerset House; he will 
then get a satisfactory reply about which there 
will be no mistake, and then communicate the in- 
formation to the ENGLISH MECHANIC, as I feel 
sure it will be useful to many of its readers.—AN 
OLD ASSESSOR. 


[62369.]—Silk Underclothing.—Some years 
ago, when I landed in England after a long 
sojourn in sunny lands, I got an attack of bron- 
chitis lasting many weeks, 1 bethought me of the 
electrical virtue of silk vests (or rather non-con- 
ducting and calorific properties, as described by 
medical writers), and have worn spun silk under- 
vests ever since, without any recurrence of my 
troublesome disorder. Twelve years have passed, 
or more. They are rather expensive, but will save 
medical visits. Several ladies from warm climates 
have followed my advice, and always wear this 
material, of which they speak highly.—EHos. 


[62376.]—Accumulators.—F or obvious reasons 
I may not mention makers’ names; but taking the 
usual type, giving about 2 volts per cell, and using 
cells having plates about 10in. by bin., you would 
need three cells if you run your lamps in parallel 
circuit. There should be at least four pairs of 
plates in each cell, so as to get sufficient duration 
of current. The charging current should be about 
7 to 8 ampères; the discharge can be as much as 12 
ampères. Outside measure of cells, 10in. by 13in. 
by 12in.; price, with plates ready furmed, from 
45s. to 608. per cell of nine plates.—_S. BOTTONE, 


[62376.]—Accumulators.— To ORMOND. — 
Depends on the maker of your lamps. If of 
Siippey make they take about 1°4 to 1'5 ampère 
each; but if of Swan make, about 1'8 ampère (I 
do not know if the Edison Swan Co. can make low- 
resistance lamps without peeping oter patents, 
as they only gained the day for high-resistance 
lamps, for patenting which Edison would un- 
doubtedly have been the first in the field but for 
Lane Fox). I will, therefore, treat the lamp as 
Shippey's. Six lamps will in this case take 9 
amperes, and the nearest storage cells to those you 
require will cost you 178. each, or £8 10s. for the 
ten cells you will need (they give two volts per 
cell). I£ you want portable cells they will cost 
18s. each, or £9 the set. Your dynamo, if shunt- 
wound, is just the thing. You will obtain full 
instructions on purchasing the cells. Size, 3 by 8 
by 10$in. over all per cell; weight (charged with 
acid) about 821b.— ELECTRICIAN, 


'- [62877.]—Inhalent.—Those most in use are 
oarbolio acid, creosote, and turpentine. The best 
inhalers are made like respirators to cover nose 
and mouth, with valves of indiarubber so as to 
cause only the imspirations to come through the 
box in front, which contains the inhalent (mixed 
with 50 per cent. spirits of wine), poured on cotton 
wool. Some chemists keep them in stock; and 
most surgical instrument makers have them. For 
acute bronchitis iodine tincture poured on a jug of 
hot water and inhaled, is very useful, For my own 
use I find turpentine used with a respirator as 
above (but without spirits of wine), combined with 
ten drops of pure terebine, taken on sugar three 
times a day, very efficacious.—B.Sc., Plymouth. 


e Telephones.— Why does 
Mr. W. H. Rogers ocoupy space with an engraving 
and complain that instructions privately received 
have failed to enable him to carry out his desires ? 
He could have found full particulars by referring 
to the indices of back volumes. The wooden 
pulleys will not do at all. The brackets should 
carry a piece of rubber rod (a rubber cork) through 
which is passed a wire loop, so shaped that the 
line wire makes two bends of 45° instead of one of 
90°. If necessary, use two wire loops, but on no 
7 bend the line at an angle of 90% NUN. 
OR. 


(62393.]—Pump.—The best rotary pump I have 
used for oil is of American make, and consists 
simply of two tooth-wheels gearing into one 
another. The wheels are nicely turned and pitched, 
and of coarse pitch, about bin. outside diameter 
and 4in. wide, the whole fitted in a case singly, and 
the spindle of one wheel projecting through a 
stuffing-box for driving handle, Suction at bottom, 


delivery at top. The suction is formed by the 
teeth leaving each other, and the forcing by them 
meshing together.—T. C., Bristol. 


[62391.J— Engine Query.—Area of cylinder 
= 422 x °7854 = 1385°4sq.in., and the average 
pressure of steam of 451b. absolute pressure cut off 


at 3 stroke = 45 x 1+10986 _ 15 x 20986 


= 31°48lb., from which resistance of atmosphere 
(if a non-condensing engine) + 2lb., or a back pres- 
sure of 2lb. of a condensing-engine, must be de- 
ducted for effective pressure. In the former case 
the work done through a space of 5ft. = 5 x 13854 
x 14:48 = 100,706ft.-lb.—T. C., Bristol. 


(62391.J}—Engine Query.—I do not exactly 
understand what is here meant by theoretical 
calculation, as the method implying the use of the 
hyperbolic logarithm of 3 can be fairly called a 
purely theoretical one. According to the latter 
method, we first calculate the mean pressure p— 


p= 3 (1 + log. hyp. 3). 


Here P = 45, and log. hyp. 3 = 109833254, there- 
fore p = 15 x 209833254 = 31,475lb. Pressure 
on a piston 3ft. 6in., or 42in. diameter, 422 x 0˙7854 
* 31'475 = 43606°7341b., and the number of foot- 
pounds for one stroke 43606724 x 5 = 21803362, 
from which, however, there should be deducted the 
negative work on the other face of the piston.— E. 
GOBERT. 


[62394.]—Planing Oasting.—I have just got 
over a similar difficulty by fixing a vertical cutting 
frame in holder with a suitable milling cutter on 


end of spindle (which projects through frame at | If 


both ends), and on top I fixed ahandle. With one 
hand I gave a steady pull at handle of table, and 
with the other drove the cutter. I could do the 
hole out the size you indicate in about an hour and 
a half thus, and make a good job.—T. C., Bristol. 


[62395.])—Siemens-Alteneck Dynamo.—The 
reason why your dynamo does not work is self- 
evident. You are running it as a series dynamo, 
when, from the great resistance of the field-magnet 
coils as compared to the armature coils, it should 
be run as a shunt dynamo. Couple one field- 
magnet wire to one brush, and the opposite field- 
magnet wire to the other ; then connect each brush 
to one of the terminals. Rotating now, either in 
one direction or the other, will cause the dynamo 
to work, Which direction you must rotate will 
depend on which wire you have coupled to the 
upper brush. This machine, all being correct, will 
probably light four or five 50. p. lamps of 6 or 
7 ohms resistance.—S. BOTTONE. 


[62396.]—Mercury.— Strain through leather, 
treat with HNOs, and wash with water. Have you 
tried distilling it with a retort >—ALAN. 


J is purified by dis- 
tillation in an iron retort, the mercury pass ing 
over in vapour and re-liquefying when cool enough, 
Beware of the vapour, which is poisonous. It 
should be collected in an iron receiver, kept cool 
by cold water. It should be done in the open air, 
if possible.-—ELECTRICIAN. 


[62397.]—Engine and Boiler.—If the engine 
is run at 200 revs., and with 801b. steam, cut off at 
2 stroke in h.p. cylinder, it would indicate about 
2H.P. or alittle less, I think the boiler is about 
right if I correctly understand it as regards size; 
but should not care to work it above 60lb.if only 
of zin. copper. I cannot answer your question re 
propeller, as it is out of my line. Perhaps 
“ Engineering, Manchester” will answer this.— 
T. C., Bristol. 


[62398.]—Fluorine Isolated.—To obtain pure 
fluorine HF is decomposed by electricity. As pure 
HF does not conduct electricity, a little KHF, is 
added to the HF, and the mixture placed in 
a U platinum tube, so as to fill the bend of the 
tube, The limbs are closed by stoppers of fluor- 
spar, and the electrodes of a battery pass through 
the stoppers into the liquid. The electrodes are 
made of platinum with 10 per cent. of iridium. 
The U-tube is placed in a cooling mixture, and 
kept at 23° C, The pure fluorine thus obtained ex- 
plodes with H even in the dark. Free fluorine 
possesses all the properties of Cl, but in a stronger 
degree. It is kept in leaden bottles, as it attacks 
the silica in glass — ALAN. 


[62398.]—Fluorine Isolated.—Some state that 
they have obtained fluorine in a free state; but 
whether they have pier i done so or not itis 
difficult to say. A method by which it is stated to 
have been obtained is by heating in a glass tube 
hermetically sealed, and from which the air has 
been prnaos od, absolutely dry silver fluoride, 
with its equivalent proportion of perfectly dry 
iodine. As soon as the colour of the vapour of the 
iodine disappears, the tube is then stated to con? 
tain fluorine, the reaction being expressed by the 
following equation :— 

The gas thus obtained is said to be colourless, to 


have no action on glass, except in the presence of 

moisture, when its action is similar to that of 

hydrofluoric acid. It is stated to be soluble in 

potassium hydroxide with the formation of potas- 

10 fluoride.—HENRT J. HARDY, F. C. S., Shef- 
e e 


[62398.]—Isolation of Fluorine. — In the 
Comptes Rendus for July 19, 1886, is a paper by 
M. H. Moissan, containing an account of fis ex: 
periment of submitting hydrogen fluoride to 
electrolysis: At the negative pole hydrogen ool- 
lected, and at the positive pole a gas having novel 
properties was disengaged. This gas was 
colourless; crystallised silicon burnt in it with 
great brilliancy, sulphur took fire, iodine com- 
bined, losing its colour. It decomposed water, 


producing ozone and hydrofluoric acid. Organic ` 


odies were violently attacked. Metals were cor- 
roded; but chiefly on the surface only. The 
author concluded that the gas was either fluorine 
or a perfluoride of hydrogen. In the same 
periodical for Nov. 8, 1886, is a report of the 
chemical section upon these experiments, and the 
opinion given is that the gas is fluorine.—SM. 


[62399.]—Tallow.—I believe that keeping it 
stirred until just ready to set is a practical cure for 
this.— T. C., Bristol. 


[62401.]— Thermo. Battery. Should this not 
be thermo-pile? If so, I may say I constructed 
one precisely as directed in the ENGLISH 
MECHANIC, Vol. XXIII. No. 590, page 467, 
which, when heated by placing a IIin. Doty- 
burner paraffin lamp alight in the inside, gave me 
a beautifully steady current of 12 to 14 amperes 
you have not access to the above number, ask 
again, and I will write out a condensation for your 
benefit.—S. BOTTONE. 


[62402.]—Model Loco.— Tou had better make 
this a model of broad-gauge loco. so as to get plenty 
of room for fire-box, which may then be Gin. 
square, body of boiler 12in. by 5in., with five lin. 
tubes. You will then be able to burn charcoal.— 
T. C., Bristol. 


„ Locomotive.—I recommend 
“Chemin de Fer" to increase the diameter of 
oylinders to l}in. if possible. The boiler should 
be Sin. diameter and about 12in. long, outside fire- 
box 6fin. long by 4łin. wide and 5}in. deep from 
centre line of barrel; inside box copper 6in. long by 
4in. wide and Gin. deep; me 1 itzin. thick; a 
water space of gin. should be left all round bottom, 
increasing to about gin. at top. There should be 
ten brass tubes jin. diameter and Ain. thick, aud 
about 121 in. long. Total heating surface will be 
about 400sq.in.— E. L. P. 


62406. —Pulleys.— The distance should be 
sufficient between the centres. Try a broader belt. 
A smaller pulley would make but little difference 
with 10ft. centres. Crossing the belt might mend 
matters, but would reverse the direction. Sampers 
pulley-grippers might get over the difficulty, but 
would absorb more power.—HLECTRICIAN. 


[62406.]—Pulleys.—Rosin, in my opinion, is an 
abomination for belts, and if used alone very soon 
becomes glazed and lets belt slip. Melt a little 
tallow and rosin together—this is better, and castor- 
oil still better; but crossing the belt is best. The 
centres are not too close, nor reduction of small 

ulley too great for such a distance, about 11 ft. 6in. 
23 you drive with open belt, keep the slack side on 
top.—T. C., Bristol. 


[62408.]— Dynamo, Weight of Iron in— 
To S. BOTTONE.— The weight of the iron em- 
ployed in the 20 c.p. dynamo (described in my 
book) is, inclusive of armature, field, and bracket, 
but exclusive of driving-wheel, 121b. You will be 
able to get about 30z. of No. 22 on your little 
armature, 2in. by lin., and to balance this I should 
advise you to wind the fields with about Ab. of 
the same gauge wire, and connect the machine as 
a shunt machine—that is, bring each end of the 
field-magnet wires to opposite brushes, taking the 
current for the outer circuit from the brushes 
also.—S. BOTTONE. 


UNANSWERED QUERIES. 


——e¢+ - — 


The numbers and titles of queries which remain uasi- 
swered for five weeks are inserted in this list, and ¢f aill 
unanswered are repeated four weeks afterwards, We tras 
our readers will look over the list, and send what i 
they can for the benefit of their fellow contributors, 


61913. 
61914. 
61915. 
61916. 


Brass Standards, 42. 

To Mr. Edward Conry, 42. 
Kilns, 43. 

Micro. Objectives, 42. 
61932. Water Wheel, 43. 

61939. Optical Lantern Lens, 43. 
61942, Magnetic Ooil, 43. 


62188. Aluminium Steel, p. 137. 
62190. Register Paper Roll, 187. 
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QUERIES. 


(62410.J—Income-Tax upon Property, and 
Inhabited House Duty (Distraint for). — 
When there is a bill of sale upon furniture, can it be dis- 
trained upon for the above tax and duty, and when they 
have been subsequently paid (but not the “ expenses ” of 
the distraint), can such furniture be legally, some con- 
siderable time afterwards, or a portion of it, seized, in 

' the name of the Inland Revenue, for the said “ expenses,” 
the whole of which go into the pocket of the collector? 
Furthermore, when the said tax collector shows favouritism, 
and in some cases does not insist upon the expenses at 
other places at which he has distrained, but accepts the 
simple tax and duty in full settlement, can other people 
who have discovered the said favouritism legally claim to 
be placed upon the same footing 7—VICTIM. | 


(63411.]—Oaloium Light.— Will some fellow-reader 
kindly inform me what spirit should be used for the oxy- 
calcium light 7—H. B. 


[62412.)—Zeta Bootis. — Will F. R. A. S. kindly 
say what is present pos. ang. of this double, and also 
distance apart of its components? The latest record in 
Webb, 1877, gives angle as 29980, and 1” distance. My 
observation last night— May 10 —shows considerable 
change in both respects to those given, and I saw what is 
apparently a comes, n.f. about 80 which is not mentioned 
by Webb.—OPHIUCHUS. 


[62413.]—Brasses.— Would“ T. C., Bristol,” or “ Clay- 
ton,” kindly give best instructions how to smelt together 


brasses for boring and turning when they cannot be done |. 


in their bearings? Also the easiest and most correct way 
how to line out the cylinder of portable and other engines, 
after taken off for repairing, and to set slide of inverted 
ateam-chest cover.— Y OUNG ENGINEER. 4 


(62414.)—Engine for Canoe.—Can any reader tell 
me what size engine and boiler will be required for my 
canoe 14ft. long, 24ft. beam, to drive it 8 miles an hour. 
The propeller is a three-bladed screw, 6in. diameter. I 
we p have a loco. boiler ; length not to exceed. 18in.— 


162415. Secondary Battery.— Having six flat 


ebonite cells at my disposal, I wish to use them for making 
the above-named battery. The cells are 3 by 5 and ŝin. 


deep. I have cut the lead plates to the size; but wish 


to know the following, how to place them in cells? and 
also what to put between :to prevent short-circuiting as 
much as possible, as they willihave to remain some time 
when charged, before being used? I have access to 
dynamo for forming, so shall have no difficulty on that 
score, I shonld:also like to know what current in ampères 
Ishould get from each cell, having six plates in each, 
three and three. I may state that the plates are about 
3-32in. thick, and are plain.—HENRY OARTER. 


. [62416.]-—Screw Cutting.—Can 23, 29, 31, 83, 37, 39 
43, 46, 49, 63 threads per inch be cut with a leading screw 
of four to inch, and the following change wheels, 21, 20, 
22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 
95, 100 (these being the number usually supplied with an 
amateur's lathe).—JACK CADE. 


(62417).~Photographic.— Will some of“ ours kindly 
express an opinion on the relative merits of pyro ammonia 
and sodic sulphite developers? I have tried both in 
various formulas, with the result that in the former cag 
I get too much density and in the latter too little. 
AMATEUR PHOTOGRAPHER. 


162418.] Wood Boring.—Can any of “ ours” kindly 
tell me the best way to bore din.- holes through wood 
blocks 10in. long, the best bit to use, bit or block, to run 
in lathe—to be done quickly ?—(86.) 


[62419.]—Photographic.—1. Is it possible to over-ex 
posea plate until itsbehaviour in developing is like an under- 
exposed plate, i. e., image coming out slowly. 2. Are the 
Derwents plates suitable for instantaneous work with the 

hantom shutter? If so, what exposure is required with 
800 oe 7 by 5 R.R. lens full aperture 7—J. W. SIN- 
(62420.] — Oval Turning. — Would some corre- 
spondent give me some information on oval turning for 
small work? Should I have to have a fresh lathe head 
or could a chuck or some arrangement be fixed to the 
ordinary head to do the work required ?—LBARNER. 


(62421.]—Printing.—What alkali must I use to get a 
velvety black tone with the silver paper? Please give 
amount and method to obtain this.—J. W. SINBOLD. 


[62422.)—Mechanics.— Would T. C., Bristol,” kindly 
give the answer to the following question, given in the 
recent May examinations in applied mechanics? A rail- 
way train, exclusive of engine, weighs 150 tons, and in 
starting along a level line from rest it attains a speed ef 
30 miles an hour in five minutes. What has been the 
mean pull between engine and train, the resistances 
being taken at 101b. per ton.—_STUDENT. 


(62423.]—Motion of Fixed Star.—Can a “ Fellow 
of the Royal Astronomical Society give me some simple 
method of obtaining the proper motion of any fixed star ? 
I have read Mr. Sadler's notes on the proper motions of 
two stars in, the Journal of the Liverpool Astronomical 
Society; but he does not give details as to how he got 
a results, and I de not understand what he means by 

systematic cerrections.“ Some simpler method would 
be preferable to me.—H. ATKINSON. 


(62424.)—Painting Designs on Oloth.— Will 
some one tell me of a material with which to paint 
original designs on cloth and for needlework? I have 
tried many kinds of chalk and paint, but they rub off and 
become uselesz,—SUBSORIBER. 


[62425.)—Electric Tricycle. — Can any of your 
teaders help me? I wish to have an electric tricycle 
built, I thought of having a 3H. P. motor, and using ac- 
cumulators. The roads I should want to use it on are 
rather stony, but not very hilly. How many accumulators 
of the N. P. . pattern should I want to make the machine 
80 for three hours at about ten miles an hoar,?—OxFORD. 


(62426.|-Valve Gearing.—Thanks to“ T. O., Bristol Sk 
and Mr. E. Gobert for replyiug to my query; but would 
they kindly explain what they mean by “tendency of the 


have not the back number mentioned, could they kindly 
recommend a good practical work on the valve gearing 
of steam-engines 7—ENQUIRER. 


162427. Spectrum Analysis.—In Kirchoff's map 
as shown in Schellen's “Spectrum Analysis the distances in 
millimétres which are quite filled with iron lines are, 
21mil. in the yellow, 45 in the orange, 84 in the violet and 
indigo, and 41 in the blue. Have these distances ever 
been compared with the time that the evanescent tints 
remain on a piece of polished steel whilst tempering, viz., 
pale straw, golden straw, purple, blue.—ELLORE, 


[62428.] -—Woodturner’s Stand Planer. — Will 
4% Kos,’ 27182, kindly help me as regards this? What is 
the best way to attach brass p'ate D? Would conical- 
headed bolts be best? I do not quite understand the gap 
E for quick escape of shavings, the gap E in the drawing 
seems to havea square top, as though a piece of wood 
were inserted in it; but 1 do not suppose that it is so in- 
tended, as that would not leave a free passage for shaving. 
Is the gap cut at an angle downwards on each side from 
the centre of edge of plane iron? What is the double line 
between Cand B? Alsd the single line in the direction 
of the length of brass wedge A ?—G. M.S. 


[62429.]—Delta Ursee Maj oris.— Will“ F. R. A. S.“ or 
some friend who possesses the needful apparatus, kindly 
oblige me by making a photometric observation of this 
star? Smythe quotes it of the third, and the comes of 
the ninth magnilude, and suspects variability. It is sug- 
gested to me the pair have recently diminished in lustre ; 
butimy instrumental means do not enable me to apply the 
only satisfactory test.—FRED WM. NASH. 


[62430.J—Faulty Coil.—I have made an intensity 
coil from the instructions given by “ Dyer,” and in the 
mean time I use one of Smee's batteries, and find when 
taking a shock, that it is stronger in the one arm than in 
the other, and it is quite the same when any other person 
tries it; so if it is not working right, you will greatly oblige 
by letting me know.—W. NEWLANDS, JUNIOR. 


poeni — Aerostation.—I want to construct a 
balloon to lift about 5001b., including car, net, and envelope, 
and shall feel much obliged if anyone can give me any of 
the following or other particulars: What should its 
cubical content be, what would be the best and cheapest 
material to make it with and cost of same, alto how much 
would be required? Regarding thecar, I should like size 
of same and lightest material for construction, and lastly, 
the probable total cost and weight.—CoLossvs. 


[62432.]—SS. “f Glen Fosa,” of London.—This 
fast steamer has only a single-cylinder engine for her 
paddle wheels, which has a very curious starting and re- 
versing gear. A sketch and description of this gear 
would doubtless interest many, and would be of much 
value to—SHINY BOOTS. 


[62438.J—Radius of Lens.—l. Is the radius of 
curvature of a plano-convex lens equal to the focal length? 
2. If a plano-convex lens, having a certain curvature, has 
a certain focus, has a plano-concave lens of the same cur- 
vature also the same focus? 3. Given the radius for the 
concave surface of a diverging meniscus and also the focus, 
how can the radius for the convex surface be found? 4. 
Oan you recommend me any practical books which treat 
of lens-grinding, &c, 7—LENS. 


[62434.)—Painting Roofs.—Will someone kindly 
oblige me with a rule for ostimating the quantity of lead 
pafnt required to give three good coats of paint to a given 
superficial surface of roofing made of wood or Willesden’ 
paper.— RAFTER. ; 


162435.J Water Filtration.— Can any of our 
chemical readers give me information as to best method 
and filters for filtering large quantities of river water, say 
60,000 gallons. per 24 hours? The water comes from a 
shallow sandstone stream,and is very soft. I want to 
remove the organic matter,as the water is used for paper- 
making processes. HALIFAX. 


[62436.] — To Metallurgists. — I don’t know 
‘whether there has been any correspondence on the sub- 
ject of impurities in forged bar-iron and the consequences 
of these, as I have not taken the E.M.” for more than a 
year. Perhaps some one can help me out of this. What: 
is the cause of the large blisters on the puddled bar 
generally seen when the bar is being rolled, or after the 
rolling? A forge foreman told me it was sulphur. Is he 
right, and if so, what reasons are there for his theory 
being upheld ?—J. HY. T. 


[62437.]—Photographic.—I want to intensify the. 
densest portions of a negative and reduce those where there 
is just a visible deposit without the aid of local manipula. 
tion and by a purely chemical process. Perhaps B. Sc. 
Plymouth” or Mr. Bottone will say something on this 
subject. How would either of these gentlemen treat the 
negative of adark red rosewood piano, the image being 
flat and ill-contrasted.—SOLAR RADIANOB, 


(62438.}—Pipe Olay.—Can pipe clay be fired ?—¢d est, 
supposing I have a mould in this clay, can I bake it 
in a clear fire? Does it assume a rougher surface 
after this process? What is pipe clay used for 
except to whiten leather? What is French chalk ?— 
SOLAR RADIANCE. 

(62439.}—Electrical Business. —Wonld ordinary 
galvanised iron wire do to connect two electrical bells, say 
twenty yards apart, and should [ absolutely require a 
return wire? What are the essential parts of a photo- 
phone, and what theoretical solutions were thrown out 
to explain the phenomenon that light passed through a 
plate of ebonite? I believe Professor Graham Bell on a 
visit to Eugland showed this as a lecture experiment..— 
SOLAR RADIANCE. 


[62440.]—Power of Telescope.—I possessa telescope 
with powers 50, 100, 150, and desire to know by how much 
the distance of any celestial object—the moon for instauce 
—is apparently reduced by each power reapcctively. Will 
any of “ours ” oblige 7—QUILL. 


(62441.J]—Luminous Paint.—I have got some of 
Judson's luminous paint, which I believe is composed of 
small particles of gelatine mixed with the luminous 
principle. How can I coat a glass plate evenly with this 
palat 7 Of course it is mixed with hot water, and when I 
have coated a plate à la collodion, and itiis dried, the paint 
peels off. I have also tried a brush, but the results are 


block to slip,” as I don’t understand that action, and as I { t00 streaky. To prevent the paint from peeling, 1 have 


coated a plate previously coated with gelatine; in faot, 
an old negative, but still it comes off in pieces, and it is not 
equally luminous. Should I try a film of collodion over 
the paint afterwards or coat a plate holding a substratum 
of chrome alum and gelatine, and then flood with a 
solution of albumen? Could I separate the calcium 
sulphide from the colloid body, and use it mixed as an oil 
paint? How do they coat luminous tablets generally (as 
in Warnerke’s sensitometer) so evenly? The particles of 
calcium sulphide are so large that they sink to the bottom 
of the gelatine film when in the fluid state, that it pre- 
vents the latter from having a firm hold. Would chrome 
alumin small quantity (as used in aforesaid substratum), 
affect the spectrum of the luminous paint ?—SoLAR 
RADIANCE. 

(62442.)] — Arc Light Machines. — Will Mr. 
Bottone please give me size and particulurs for a dynamo 
to give 50 volts and 10 ampères for are light? Quantity 
of wire and size of pulley ? Prefer Mather and Platt type. 
Also please say what wire for F. M's, if shunt-wound for 
incandescent lights, asan alternative. I don’t want it to 
heat with 10 ampéres.—CARNWORTH. 


[62443.]—Acute Spasmodic Asthma.—Will one 
of our medical friends kindly advise as to the best remedy 
for this? A lady (aged 40, married and with family) 
suffers severely. Believe the case to be allied with weak 
digestion. The paroxysmsi are frequently, although not 
always, accompanied or preceded by an altogether 
abnormal belching of wind and a harassing cough. 
Cannot take anything salt without great aggravation of 
the symptoms. The saliva remaining intolerabiy salt and 
irritating for a long time afterwards. For purposes of 
relief, the powder called “Himrod’s Asthma Cure” is 
burnt, and the fumes inhaled. Considerable emaciation, 
Upper teeth practically all gone, and adequate mastication 
impossible. Expectoration principally a glairy froth. 
Tolerably well in the intervals of the attacks. - COsMOPO- 
LITAN. 

(62444. ]—Bill of Sale. — When a bill of sale has been 
duly registered, and re- registered within the required period 
of five years; but a second re-registration is forgotten to 
be made when a second period of five years hes elapsed, 
does the document become practically and legally non- 
existent, and do I, the holder of it, lose my hold upon the 
property ?—IGNORAMUS. 


L62445. —Stoppage ſof Drain.—The fatty matter 
from tne kitchen solidifies in the cold weather, and the 
accumulation thus formed stops the drain. There is no 
possibility of getting a better fall under the circumstances 
and at present the only remedy is to take the pipes up 
occasionally and clean them. Can any of our readers 
suggest a remedy or a chemical solvent that will not 
injure the pipes and joints.—C. H. G. 


162446. Equations to Curves.— Having begun 
the study of aualyticul geometry, and na ving read that 
the object of the equation to a curve was to enable us to 
investigate its figure, I am at a loss to understand the 
prinsipie of the method, and would be obliged for infor- 
mation from any, correspondent. — ARCHITECTURAL 
STUDENT. 

[62447.]—T he Bansoolah.—“ Eos” would add greatly 
to the interest of his paper ou Primitive Tools, if he would 
supplement his description of the Bansoolah, or native 
adze,” with details of size, shape of hole, and size of 
handle, &c. I should much like to get one made, and will 
feel obliged for information as to above.—ANGLO-CBLTIO, 


(62448.]—Governors.—To T. O., BRISTOL.—I have 
a horizonta: engine running 225 revolutions per 
minute. The cylinder is 3in, bore, Sin, stroke. I want to 
put governors on it, the same shape as illustrated on page 
237 of the last number. Will you please inform me, 1. 
What weight balls I shall require? 2. What dia. pulley 
on engine shaft? 3. What dia, pulley on spindle? 4. 
What length should spindle be, and (5) what diameter? 
6. What length arms from top of spindle to top of balls. 
7. What length connecting rods? 8. What distance from 
balls ? I may tell you that I work at 6vlb. pressure in boiler, 
and the throttle valve I intended using is zin. The 
spindle of valve is 6in. above bedplate and 2din. from 
engine shaft.—W. I. I. GOVERNORS. 


62449.]—Flour Machinery.—Will any reader be 
good enough to iuform me how to obtain an approximate 
development of a conveyor screw-blade, such as used in 
flour machinery. I am aware that it is impossible to do 
it by a strictly geometrical method.—O. N. P. 


(62450.}—Boiler.—I have made a boiler 18in. high by 
10in. diameter, fiom - plate iron, double riveted. QOould 
you kindly tell me what pressure it would stand, being 
well made? Also what size engine iti ought to drive ?— 
J. GRAHAM, 


16245 1.J— Chemical. — I want to make a sol. that 
wiil produce a jet- black colour on brass. I have seen the 
sol. made that I require, but could not get any informa- 
tion abont it. It was evidently an acid, from the smell 
and the fumes given off. The sol. itself was perfectly 
black in colour, and was applied with a brush, and one 
coat was sufficient to produce a good black. I have tried 
perohloride of iron, but that does not give the colour I 
want, and is not the sol. I mean. A brown sol. was also 
used, and by mixing alittle of each, various shades were 
obtained, similar to the colours seen on Japanese bronzes. 


[62452.]}—Liquid Gelatine.—My brother, who is an 
invalid, is ordereu to take cold jelly; but he has taken a 
dislike to the “size,” as he oalls it. Will any of your readers 
please say how it can be kept in a liquid state cold ?— 
THANKFUL. 


(62453.}-Natural Philosophy.—The following 
two questions were set at the Sound, Light and Heat ex- 
amination, held lately under the Science and Art Depart- 
ment. Will anyone kindly show how they are to be 
worked out? 1. Four strings of the same material and 
length, but of thicknesses, I, 1'5, 2°5, 3, are stretched on a 
violin and tuned so as to give successive fifths. Compare 
the tensions of the several strings (the thinnest string is 
togive the highest note). 2. A copper calorimeter having a 
mass of 125 grammes, contains 400 grammes of water at 
16° C., Into this are placed 656 grammes of copper at a 
temperature of 96° C. The final temperature is. 24 0. 
Find the specific heat of copper.— J. B. 


[62454.] — Correction of Telescopes. — Three 
terrestrial telescopes give excellent resulis when used 
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also omit the variation arising from all moves of the 
Bishop except to B 3. How many marks do you expect to 
score for this ? 


WE have now published the last problem in A and B. 
A terminated in 1,041 and B in 1,043; the results will ‘be 
announced in a fortnight. 


with their respective eyepleces. They are nearly the same 
aperture and power, and represent, perhaps, the best 
work of Munich, Paris, and London, respectively. When 
the objectives are tried on an artificial star with an 
achromatic eyepiece, and power of about 35 to the inch, 
two give the expanded disc, similar on both sides of foous, 
and colours apple-green ard lilac, showing, I should judge, 
perfect correction; while the third is decidedly over- 
correct, and of little use, astronomically, with the above 
eyepiece ; but with its own terrestrial eyepiece, it is, if 
anything, more perfect than the other two. Is it the 
usual practice with certain opticians to compensate for 
the under-correotion of the four-lens erecting eyepiece by 
making an opposite error in the objective ?—HaRD 
OROWN. 

[62455.]-—Spots on Sensitised Paper.—Will 
64 B. So., Plymouth,” or some other subscriber, kindly in- 
form me what causes small black specks? I notice a few 
on the albuminised paper, but a great many more after 
sensitising; but they don't show badly until washing, and 
toning ; sometimes they have a metallic appearance. I 
advertise my address in case someone will write to me.— 


8, B. 
[62456.J—Heating Small Hall. — Would some 
5 correspondent kindly advise as to the above ? 
e are getting a small hall built, which we want heated 
as economioally as possible. The size is 23,184 cubic feet. 
It is proposed to put in a ooil boiler, and 332 lineal feet of 
lin. iron tubing; this will go twice round the room. I 


We have given the ordinary compositions many times.) 
—FOREIGNER, (The three B.'s are Reading, 'Riting, 
and ’Rithmetic ; the three F.’s, Fixity of tenure, Fair 
rent, and Free sale.)—HIBSERNIA, Bristol. is 
not a small or low-priced work on the subject. Jobn- 
ston’s “ Introduction of Conchology,” Van Voorst, may 
suit you. Itoosta guinea. Procure a catalogue of Van 
Voorst's publications. The address is Paternoster-row 
E.C.)—PONTO. (It means the application of the induced 
current, and when the term “general” is affixed it 
means that one pole is in a fixed position—e g.,a plate. 
on which the patient stands—while the other is worked 
over the whole body. See indices of back volumes) 
H. FRYER. (See Gun- Barrel Browning” in back 
volumes, A fall description in No. 1,035, p. 456. Per- 
haps a coloured lacquer would answer your purpose) 
H. H.B. (Any geological works bear upon it. Per- 
haps Woodward's “Geology of England and Wales” 
published by G. Philip and Son, would give you the in- 
formation desired, though what that is you do not say.) 
—Typo. (They are not hardened. They are backed up 
with an alloy of tin, antimony, and lead, The bath ise 
saturated solution of sulphate of copper, with a little 
sulphuric acid added. 2. There are several procesass 
for brassing, for which see Watt's “Blectio-Depo- 
sition,’ or the indices of back volumes, Smee 
or Daniell battery is suitable for the work) 
G. W. L. (Simply guesswork? How do you suppose 
he could tell ?)—A NOVICE. (See indices. Why not we 


ANSWERS TO CORRESPONDENTS. 


— — 


% Ail communications should be addressed to the BDITOB 
of the ENGLISH MEOHANIO, 332, Strand, . C. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put drawing: 
for illustrations on separate pieces of paper. 3. Put titles 
to queries, and when answering Bs es put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondenta, under cover to the Editor, are not forwarded, 
aud the names of correspondents are not given to in- 


may mention there is 160 square feet of glass. Will this | quirers, 1 tine facently N I 
— * L 
raise the temperature to say 55° or 60° 7— FAIR OITY. e Attentibn is especially drawn to hint No. 4. The] find raplles -al even in this number.)—T, GEORGE 


[62457.]—Levera ge.— To Mr. FRANOIS CAMPIN, O.E. 
—Will you kindly inform me if a truck with four wheels, 
when placed on a perpendieular tramway with a lever 
one foot long attached tothe truck and a Alb. weight 


(Sulphuretted hydrogen is made by placing some pleces 
of ferrous sulphide in a bottle with water, and 

sulphuric acid on them through a funnel tabe passing 
through the cork. As the gas is poisonous, and you “de 


8 devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 


suspended on the end of the lever, will it descend freely ? 
If so, what weight will it hoist? Isend a rough plan to 


explain the scheme.—JOHN. W.HILLIER. 


CHESS. 


ALL Communications for this department must be 


addressed to J. PIEROE, Langley House, Dorking. 
PROBLEM MXLIV.—By A. BOLUS, 


EEEN 
A E Z 
m anin 
A e 
ZZ ‘ewe 
j G 
f aw M 
O Uh on 


White. 


[4432 
White to play and mate in three moves, 


SOLUTION TO 1,042. 


Waite. Black. 
1. Kt 7. 1. Anything. 
2, Q or Kt mates. 


(Three variations.) 
NOTIOHS TO CORRESPONDENTS. 


CORRECT solutions to 1,042 by A. Bolus, Black Pawn 
(mates fairly clear; key move not first-class), Harold. 
Link, F. Krasser, A. Dean, W. Hewson- 


Norton, Lancaster, 
Kilbee, A Beginner, T. H. Billington (pretty and elegant), 


Major( weak), V.S. Pochin, H. O. M. (Ipswich) ; to 1,041 by J. 
Mackenzie, V. S., Pochin, Link, A. Bolus, Black Pawn (very 


good); to 1,039 by Link (omiasion rectified). 
H. N. LANOASTER.—If in 1,040 1. 


2. Q-K 6 (ch), 


KBS 3. QX BS mate. 


V. 8. POCHIN.—A problem which has more than one 
solution is reckoned in the competition, and every 


additional solution sent in counts, This was stated at the 


outset, 


J. MACKENZIE.—In your attempt at 1,042 you put 1.Q-Kt2 
(we presume you mean Q-Kt 7); you then add 1 33 


B- 
2. K-KKt 4; of courso intending Q-KKt 4 mate, You 


K taxes Kt at K 4, 


solves, lead to replies which are. The “ Sale 
Column“ offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it, 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, May 18, and unacknowledged 
elsewhere 


H. MILNES.— W. H. Smith and Son.—O. J. Jones. — Hos. 
W. Hume. —J. Epps and OO.—36.— Dusty Miller.—A. W. 
—ZBaker.—Electrio.— Walter.— E., St. Mary Churoh.— 
F. G., Birmingham.— W. G. Bull.—Silke.—W. A. W.— 
W. Tilley.—Tukang Besi.—Londiniensis.—T. R. Olap- 
bam.— Orderic Vital. 


A SUBSCRIBER, C. HaY—siE. (See a reply on p. 254. We 
cannot agree with you that ‘*‘ perpetual motion is be- 
coming an interesting science, and many wish to be- 
come more acquainted with it,” for perpetual motion is 
not a science at all, and is rather too old to interest any 
one who bas the slightest acquaintanoe with the els- 
ments of physics. If you wish to know what has been 
done in years gone by, read Dircke’s Perpetuum 
Mobile,” published by E. and F. N. Spon.)—MESMER. 
(Consult the indices, and read what has been said in 
back volumes, It cannot be used as a cure for diseases 
because it is not exactly an entity that can be handled 
and measured ; but there is no doubt that some persons 
poasess the peculiar power, and can exercise it upon 
some others.)—AMATURE. (Your question is too vague. 
You will find information in tack numbers about 
making a dynamo, and as to the lamps, it is cheaper to 
buy than to attempt to make.)—DOUBLE YOU DEA. 
(You have only to put the bell in cirouit, and you seem 
to have done that, If it failed, the battery was not 
strong enough, or the connections were defective.) — 
JNO. BUCHANAN. (The only way is to apply at the 
places where moulders are employed—say, Woolwich 
Arsenal—taking any letters of recommendation you can 
procure. There is no lack of applicants for such situa- 
tions. See Hints No. 6 above.)—EMERY. (See indices 
for methods of making emery wheels; but anything of 
the makeshift kind should be confined to wooden wheels 
covered with glue and emery. See p. 334, No. 1083.)— 
CANTER. (The cards are good ones; but why not learn 
to understand the subject for yourself. You will find 
plenty of information in back volumes —see pp. 130, 
244, 272, Vol. XXXVII., for instance—or any of the 
manuals now published on the subject.)—S. BULL. (The 
usual plan is to drive in a brad when the corner is 
glued; but there are special cramps, to be obtained at 
any toolshop. 2. No; see any of the cheap handbooks 
of photography, and many notes in back numbers.)— 
R. LORD. (You are mistaken in thinking that plum- 
bago is recommended for the purpose, or else we mis- 
understand what it is you want to do. Plambago is an 
excellent conductor; but wherever it is applied the 
deposi.ed metal will separate from the mould coated 
with the blaoklead. See an article in the last number.) 
—J. Hy. T. (Fresh charcoal is said by the workers to 
act too finely ” on the iron, and the period of conver- 
sion is prolonged, as it is necessary to keep the furnace 
at a lower heat. 2. Muck-iron is usually bar iron which 
has passed once through the rolls; it is then cut up, 
piled, and re-rolled.)—J. B. (See many recipes in back 
numbers. See p. 84, Vol. XXXVIII. for instance, or 
specify the kind of composition required. The few 
hints on the management” might extend into a 
treatise.)—P. (Any of the ordinary polishing agents; 
but the principal ingredient is elbow-grease. Use 
Water of Ayr stone first, with water, until all scratches 
are removed, then rottenstone and oil, or lampblack 
and oil, finishing with the hand. If in the lathe, runat 
a slow speed.) — READER. (Principles cannot be 
patented unless the patentee has discovered them and 
invented some means of utilising them. The cases 
mentioned are utilisations of old and well-known prin- 
ciples, and cannot be claimed. The special means of 
utilising them is what is paten ted.) — DN E BROWN. 
(Consult a medical man.) —4 YEARS’ READER. (Merely 
examination questions, of no interest to our readers. 
Consult some textbook—say, Guthrie's “ Electricity and 
Magnetism.“)— W. AYLWARD. (See index of last 
volume; p. 348, No. 1083, p. 890, No. 1085; and p. 510, 
No. 1091. Look through the indices generally for a 
great deal of information on the subject.) —APPREN- 
TIOn, (It will as Pi on the wording of the indenture 
to some extent. the term stated was seven years, 
then seven years must be served, or damages could be 
claimed.) HHN RT JONES. (We do not recognise it by 
that name. To insert such a query would be to give a 
gratuitous advertisement of an apparatus with which 
tull instructions should be sent out by those who sell it. 


not know anything of chemistry,” you had better not 
attempt its preparation, or your workmates may not 
thank you for the endeavour to benefit them. If you 
must make it, however, you can procure proper 
apparatus at the dealers.) — E. A.B. (See pp. 336, 438 

455, last volume. Joy's valve-gear has been illustrated 
and described several times. See No. 954, p. 411, Vol. 
XXXVIL., or No. 806, p. 611, Vol. XXXL 32. Steam it 

or immerse in boiling water. Bend to the required 
curve, and clamp it in that position until dry. Ash or 
birch would be a suitable wood, so would oak.) —Frrrm. 
(Thanks; but we have already devoted all the space 
we can spare.)—A, SOUTHGATE, (We can make nothing 
of the sketch sent.) 


HARNESS’ ELECTROPATHIO BELT 
. protein by an wae MEN AND WOMEN. It restora: 
oa 8 anà energy to the whole 

relieves and oures all Nervous and Rheumatio Astections, pean 
Kidney Diseases, Sleeplessness, &c. Thousands of 

Teeelved. Pamphlet aud adviee free of charg 
famed Ile etre pathie Belt may be obtained ( 
Cheque or P.O. for 31s., to Mr. O. B. HARN 2 
eian, THE MEDICAL BATTERY COMPANY (LIMITED), v. 
OXFORD STREET, LONDON, W. (corner of Rathboue-place). 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADYANOR 


to 
part of the United Kingdom., For the United a ies 
EA 230. gold; to Franoe or "D 


$ Belgium, 13s., or 16f. 500. ; to Indis 
via Brin 188. 30.3 to New the Cape, the 
Indies, s „ Nova bootia, ow Zealand, t of the X 
Colonies, 13s. 


The remittance should be made by Post-office Order, Back 
numbers cannot be sent ont of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the ateof 
4d, each to cover e 

Messrs. JAMES W. QUERN and OO., 
delphia, are authorised to receive 
States for the EN ME 


All subsoriptious will commence wi 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rats ef 
4d. each oopy, to cover extra postage. f 


Vols. IV., VIL, XXVL, XXVIII., XXX, XXXII. 
XXXIV., XV., KXXVL, XXXVIL, XXXVIIL, II. 
XL, XII., XLIL, XLIIL, anà XLIV., bound in oloth, 7c 4 
Post free, 74. 9d. 


All the other bound volumes are out of pilni, Subsoribers would 
do well te order volumes as soon as possible after the conolusion of 
each half-yearly volume in February and August, as only à 
number are bound up, and these soon run out of print. Most of oat 
back numbers can be had singly, price 3d. each, through ay book 
seller or newsagent, or $id. each, post free from the office (except 
index numbers which are 3d. each, or post free, Id.). 

Indexes for Vols. L, FI., VII., VILL, and IX., zd. each. Post free 
IId. each. Indexes to Vol. XL., and to subsequent vols., I each, ot 
post free, 34d. Cases for binding, ls. 6d. each. 


CHARGES FOR ADVERTISIN G. 


T hirty Words oe ee oe 
Every additional eight words .. 
Front Page Advertisements Five Shillings for the 
afterwards 9d. per line. Paragraph advertisements One 
— Une. No front page or paragraph advertisement 
ess than Five Shillings, Reduced terma for series of more than . 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


a & 
Foony sour worm night W “ate oe ee ee 4 i 
or @ sucee 0 ee ee ee oe 
ADVERT 78 in che KIL ren 
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THE JUBILEE OF THE TELEGRAPH. 


A® most of our readers are aware, 1887 is 
the jubilee year of the electric tele- 
graph, the first practical trial having been 
made between Euston and Camden stations 
on July 25, 1837, by Messrs. Cooke and 
Wheatstone. Other inventors—notably Davy 
—had been experimenting on lines which 
ultimately led to success ; but the first public 
or semi-public trial was that which took place 
on the short length of the London and North- 
Western above mentioned : hence it is liter- 
ally trq to say that 1887 is the jubilee year 
of the electric telegraph. As a matter of 
fact, however, if we were to date the birth 
of the telegraph from the year when it was 
first brought into public use, its jubilee 
would come in the nineties instead of tie 


require, as they 
lent semaphore telegrap 
by the bye, 
misty weather. 
electric telegraph, 


they could not 


known ; but notwithstanding 


influence.” 


Electric Telegraph Company. It was incor- 


porated in 1846, and its wires were speedily 
extended to every great centre of trade along 
the railways that were then in existence or 


being developed ; but it was not until 1851 
that the business could be described as fairly 
established. Telegraphs and railways may, 


in fact, be said to have developed side by 
side, the one helping the other, neither 
recelving much assistance from Government 


departments, while limited in their action by 
the necessity for obtaining Parliamentary 
sanction for everything that was done. In 
1851 the possibility of working submarine 
cables was demonstrated, and in the next 
two years cables were laid between this 
country and France, Belgium, Holland, and 
Ireland. By the time that had been accom- 
re the value of the electric telegraph 
ad become widely recognised, and the 
poneer company found itself confronted 
y many imitators, who did not hesitate 
to contest the validity of patents which 
it had then been demonstrated were com- 
mercially valuable. The monopoly of the 
pioneer company was upset ; but the public 
gained by the active rivalry, and thenceforth 
the development of the electric telegraph 
was assured.- At first the rates for trans- 
mitting messages were based on a sliding 
scale, the datum being twenty words, which 
were sent at one penny per mile per word 
for distances under fifty miles, a halfpenny 
per mile for distances up to 100 miles, and 
one farthing per mile when the distance 
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system, which, 
see in 
The manner in which the 
the screw propeller, 
and the breech-loading rifle were treated 
by the Government departments is weil 
the lessons 
taught by those inventions, it is not improb- 
able that similar treatment would be accorded 
to any other device which had at once the 
merit of novelty and great utility, unless the 
officials were compelled to see its advantages 
by what is commonly known as “ powerful 
The first company formed to 
develop the business of transmitting and 
delivering telegrams was the result of a 
public endeavour to utilise a great invention, 
which received no assistance whatever from 
the Government, and was known as the 
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exceeded 100 miles. 
chester 51d. 


miles, and at 2s. 


but addresses were taken free. 


nefit of the whele country 


been done well, 


rate was adopted in town limits, another six- 
pence had to be paid for the messenger. The 


uniform tariff advocated by Parliament was 


a shilling for twenty words, addresses being 
sent free, and that tariff remained in 
force from 1870 until October, 1885, when 
the present sixpenny minimum was adopted, 
with a simple word tariff of one halfpenny 
for each combination of letters recognised by 
the authorities as a word ”—the success of 
which has, according to Mr. Preece, exceeded 
all estimate and anticipation. Previous to 
the transfer of the telegraphs to the Govern- 
ment, the average cost of transmitting a 
telegram was a little less than 2s, 2d.; after 
the transfer it was reduced to one-half, 
and it is now only 8d. Prior to 
1870 the number of offices open to 
the public was 2,932, but as the three 
companies had each an office in several towns, 
the actual convenience to the public must be 
discounted by at least 10 per cent. In 1887 
there are 6,514 offices open, and the miles of 
wire have increased from 68,998 in 1871 to 
170,196 in 1886. The development of the 
telegraphs cannot, however, be rightly gauged 
by number of offices or by miles of wire; 
but as a public department, the number of 
messages gives an accurate idea of the benefits 
conferred. Thus, in the year 1870-71 the 
number of messages was less than ten 
millions, the receipts were £612,301, and the 
expenditure £350,376. In 1885-86 the 
number of messages exceeded 39,000,000, 


while the receipts and expenditure were 


Thus a message to 
Glasgow cost nearly 83d. per word, to Man- 
per word, addresses being 
reckoned as part of the messages. As com- 
petition and demand for the service increased, 
reductions in the tariff were made, and in 
1861 the United Kingdom Telegraph Com- 
pany was formed to introduce a universal 
shilling rate. The severity of the competi- 
tion was, however, too great, and in 1865 that 
spirited company had to submit to a general 
tariff which fixed the rate for twenty words 
at 6d. within town, at 1s. for distances 
under 100 miles, at 1s. 6d. for less than 200 
for greater distances, 
tel h ies bei el a 
elegraph companies being pur com- 
menial bodies, it followed that offices 
were established only where profitable 
business could be tapped, and the smaller 
towns were neglected. The neglect was felt 
all the more because the posts and wires often 
passed through the towns or near them, and 
as the necessity—or at least the advantage— 
of the telegraph to business men became 
recognised, public opinion was soon developed 
to such an extent that the Government were 
forced to purchase and absorb all the com- 
anies and unite them in one service for the 
That took 
place in 1870, on Feb. 5, and the telegraph 
service became again a great monopoly—this 
time, however, with a difference; for a 
monopoly controlled by the Government and 
exposed to keen criticism from its masters is 
bound to do its best, whereas a private cor- 
poration studies only its own financial inter- 
ests. It may be said that the public, or at 
least the business portion, are not yet 
satisfied with the Post Office management of 
the telegraphs; but it may be as well to 
remember that they compare very favour- 
ably with those of any other nation, and 
that the business has reached its present 
enormous dimensions because the work has 
and, as Mr. Preece is 
not slow to acknowledge, the work has been 
done well because the mode of doing it has 
been so thoroughly supervised by the public. 
Complaints are still numerous, and there are 
not a few who think the public would be 
better served if the telegraphs were in the 
hands of competing companies; but Mr. 
Preece says that there was no thought of 
introducing a uniform sixpenny rate by any 
of the companies, and that even where that 
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respectively £1 ,787,264 and £1,832,401. The 
account for the present year is not yet avail- 
able, but it is probable that the number of 
messages exceeded fifty-two millions, or an 
increase of more than forty-two millions in 
seventeen years. In 1816, however, the 
Secretary of the Admiralty wrote that 
“telegraphs of any kind are now wholly 
unnecessary, and that no other than the one 
now in use will be adopted.” The official, 
no doubt, meant that the war being over the 
Admiralty had no immediate necessity for 
improved telegraphs, although they might be 
worked by day or night at small expense ; 
and yet if the Admiralty had but 
accepted the invitation of Ronalds we 
might have had the electric telegraph 
years before Cooke and Wheatstone, Davy, 
Henry, or Morse demonstrated its capabilities. 
The growth of the business in the metro- 
olitan district is remarkable, for the average 
1s 15,000 messages a day, or about ten times 
the number received in 1871. One great 
advantage of the transfer of the telegraphs 
to the Government is the facility now offered 
for the transmission of news, although the 
imagined difficulty which the Government 
would find in doing such work was urged as 
a great objection to State control of the tele- 
graphs. The rate charged to the Press for 
messages sent between 6 p.m. and 6 a.m. 
amounts on the average to a little more than 
2d. per 100 words ; but as the work is done 
there is a loss of about £200,000 a year to 
the Department, due mainly to the large 
amount of matter which is sent and to un- 
necessary repetitions . competition 
amongst newspapers. As Mr. Preece says, 
much of the matter finds its way into the 
waste-paper basket. Thus, the number of 
words delivered in one week of the present 
year as Press messages, exclusive of those sent 
as “prepaid Press messages,” was 9,265,315! 
On one evening (April 8, 1886) the postal 
telegraphs sent out 1,050,500 words from the 
central station, which is, we believe, the largest 
number on record. In the early days of 
telegraphy it would have been impossible to 
accomplish such a feat as that. The rival 
companies employed various kinds of appa- 
ratus—the simple needle system, the bell 
sounder, the Bain printing, or Morse dot and 
dash, and the type-printer of Hughes, 
perhaps the most beautiful of all the early 
systems. When the Government took over 
the telegraphs they took with them a hetero- 
geneous collection of instruments and 
operators, and it was some years before the 
Department could determine which instru- 
ments should survive. According to Mr. 
Preece, the predominant instruments of 1887 
are the simple sounder and the fast-speed auto- 
maticrecorder ; but from a comparative return, 
we find that n 1886 there were 384 automatic 
instruments, 3,181 sounders, 1,368 printers, 
4,003 needles, 388 bells, 3,883 A B C's, and 
5,179 miscellaneous instruments in use in 
the United Kingdom. It is not a little sin- 
gular that in the two leading telegraph 
nations—the United Kingdom and the United 
States—the method of reading by sound 


‘should have been so widely adopted, while 


there is scarcely a sounder to be found 
in the offices of the Continent. As 
Mr. Preece says, this is very remark- 
able, for the sounder is simpler, 
more expeditious, and more accurate 
than any other key system. Important im- 
provements in the carrying capacity of the 
telegraphs have been found in duplexing, 
quadruplexing, and latterly in the multiplex 
or synchronous system of Delany, which we 
described in Vol. XXXIX., p. 69, and Vol. 
XLIII., p. 269. The duplex method of 
working two messages, or sending in- oppo- 
site directions atthe same time, was devised by 
Gintl, of Vienna, in 1853; but the actual 
system adopted was that of Stearns in 1872, 
when the necessity for doing something to 
increase the capacity of the wires had arisen. 
That was followed in 1877 by a practical 
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system .of quadruplex working, devised. by 
Edison ; but Muirhead and Meyer had. also 
invented practically successful methods of 
duplexing, and in 1885 Delany developed the 
synchronous multiplex system.: As a rule, 
‘these inventions- were developed .in the 
United States, where the want of increased 
capacity in the line was experienced more 
severely. than in this country. Here. the 
greatest.advance has been in connection with 
automatic telegraphy, for, while in. 1870 
eighty words per minute was the maximum 
sending power, in 1887 no fewer than 450 
words per minute are transmitted. The 
desire to attain the greatest speed of 
working: has had some effect in pre- 
venting the more extended use of 
underground wires; but experiments 
are ‘continually’. being made with various 
systems of underground wires, and in London 
alone there are 255 miles of pipe containing 


ver 10,000 miles of wire. Mr. Preece says 


all the great trunk lines are free from risk of 


stoppage by the effects of storms; and there 


are. now 213. offices in London served wholly. 
by buried wires. An adjunct to the electric 
telegraph of no little value is the de- 
vice known. as the pneumatic tele- 
graph, first introduced by the. Electric 


Telegraph Company to connect their offices 


with the Stock Exchange. It consists 


‘ef a tube of lead having a smooth interior 


which is passed: through iron pipes, and laid, 
as a rulé, beneath the footpaths. The written: 
messages are collected together and placed in. 
‘“carriers,, which are blown or sucked: to the 
different. stations.: At ithe time: of: the 
transfer::nearly three miles of ‘these pipes 
were in existence; but now London has more 
than 32 miles; : while -Liverpool -hasinearly: 
Six, and Manchester more than two miles. 
Pneunistic telégraphs are’ also: in use-ati Bir-. 
mingham,: Dublin, Glasgow, and Newcdsile:: 
The lorigestitube:is:that ‘between the: déhtrali 
‘station! and: the, House of.:Commonsi(3\859: 


THE “ONGAR” TOOL-BAR. 


112,673 ‘knots, representing an. expenditure 
of thirty-seven millions sterling. Tele- 
phoning has little to do with the jubilee of 
telegraphy, and it is scarcely probable that 
it will in 41 years from the formation of 
the first company show such remarkable pro- 
gress as the telegraph ; but it should be men- 
tioned as a useful rival for some purposes, 
which may perhaps develop into importance 
when the patent rights expire, though there 
is not much likelihood of the Department 
taking it up as a substitute for the telegraph, 
except perhaps for working local business. 


Altogether Mr. Preece is justified in saying | - 


that we can now add telegraphy to Adam 
Smith’s dictum that the Post Office was the 
only kind of business the Government had 
always managed with success. : 


' THE “ONGAR” TOOL-BAR. 
T E “Ongar” is a distinctive name given 

to a tool-bar made by Mr. J. W. Newall, 
of Bow, E., which he has used with much satis- 
faction in his own works, and which he offers 
to’ the engineering public in the confident 
assurance that it is a first-class cutting} tool, 
and that it will quickly find its way into all 
establishments whioh aim at rapidity and 
economy of work. It is so shaped as to be 
almost a facsimile of a knife roughing tool, 
which, taken all round, Mr. Newall considers 


to. be the most effective roughing tool there is, 
It'is strongly supported af 

point. The cutters: are readily ground, and as 
the grinding is all done on the end and side, a: 
good! cutting: lip: is screwed withoub any: 
attention or skill onthe part of the grinder; 
‘yet the shape of the point can be varied to suit, 
different clagses,of work. A long piece.of, steel 
is used for the cutters, which is more convenient 
to grind than a short piece, is considerably |! 
stiffer, and is more econdmical, as only one end 
is wasted, against thrée or four where short 
Pieces are used.“ The wedge used to fasten’the 
‘cutter holds it(firmly and securely; and is easily’ 


most to the very 


: | Local Mean Noen at any. other station will be 
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ASTRONOMICAL NOTES FOR 
JUNE, 1887. 
The Sun. 


5 At Greenwich Mean Noon. 
ci 

= Souths, 8 

8 Right Declina- Sidereal 
"Pe Ascen- tion Time 

A sion. North. i 

a . m. 8. h. m. s. „ ., h. m. 8. 
1/11 57 ,31°76au| 4 36 9/22 3 10) 4 38 36:74 
6 {11 58 20°65 „| 4 56 40/22 39.13) 4 58:1952 
11 59 17°42 „5 17 2023 5.2105 182031 
16 0 19'8lrx| 5 88 5/23 21 21| 6 37 45°09 
21 1 25˙02 „ 5 58 53/23 27 5] 5. 57 27˙88 
26¹ 2 29°71 „ 6 19 40/23 22 29) 6 17 10:66 


‘The method of finding the Sidereal Time at 


found on p. 382 ef Vol. XLIV. . 

The Sun may be examined. from time to time 
for the spots, &c., which have so suddenly re- 
appeared after the recent protracted period of 
premature and abnormal quiescence of his sur- 
face. | | aw 7 
At 6 p.m, on June 21st the Sun is said, tech- 
nically, to “enter Cancer, and summer 18 
supposed to commence. In reality, at this 
instant he will be. found somewhat:to the 
North-West of n Geminorum.. The. 21st is, 
theoretically, the longest day; but no differ. 
ence in this respect will be perceptible-in 


London from the 19th to the 22nd, on Which 


days the Sun will be 16h. 34m. above, the 
horizon, and, of course, only 7h. 26m. below ity 
Thére is no real night throughout the month, 
in any part of the United Kingdom. 


J 
{ . ko 8 Peat . 0 
The Moon f esiu 


4 


Is Fall on June 8th at 10h. 388m; p. m. 25 


enters her Dast Quarter at Ih. 34:8m. in the 
‘afternoon of the 13th. She will be New at Oh. 
52·8m. a.m. on the 21st, and enter her Sin 
Quarter at 10h. 1.0m. on the 28th. 5 


i 
yards} caùndraltogéther- 112 f tubes are now:|ireplaced at a nominal cost if lost or worn out.. „ „ 1 ; 
in use, v òf: a:'-total: length of ‘almost. 45 The bottom of the. holder is flat, so: that, if |; Day or. Moon's Age dante oF 9 
miles. -Phe monopoly: controlled :by!i the desired, its Whole length can rest on the tool“ Month. at Noon. 
Postmaster- General. applies only to the land slide. The immonse, gain in ‘stiffness, as oom f 
Mikes dnd oasnly o wn nes ers nagt Peete toe f en gn 1 % Daga |, 1 4 
‘fer: tT ‘con red,: i there are ch 8 5 AUIOVO: GUSH ne Te, $ 1 1 1 9°5 5e p.m; 
miley of telegraph. 3 the A ao antage whioh those who have used other, i A See 14˙5 212 3709% 
Which the Post Office authorities: have no 5 will appreciate. The steel used |: 110 19˙5 4 27˙3 a. matt 

trol.” Each raile nans has atole: or the cutters: is of ordinary ‘threé-square’ | „16 24˙5 8 2˙6 % U 
control. mach rariway, company. has atele- section, but for the convenience of customers ao 0-0 0 REO» 
graph system which is used:for-the purpose | Mr. Newall ‘supplies cutters, ready’ cut to“ 26 50 4 38.5% 


of regulating the traffic, and which it may 5 1 
fairly ‘be:said renders the safe working of — l 
the enormous traffic possible. It is estimated 
that there are. atleast 80,000. miles of wire 
used for railway purposes, and probably 
20,000 instruments. Although the systems 
adopted vary, they.mostly work well, but in 
time the fittest will no doubt assert itself. 
As to submarine telegraphy, no fewer than 
nine cables now cross the Atlantic, while the 
total mileage under Government adminis- 
tration and private. companies amounts to 


lengths, either ofa first-class quality of cast steel; 
or of special: Mushet steel, so that absolutely: -> : a 
no smithing is required. There is an advantage * After midnight on the 5th, a 
do be derived from the use of Mushet steel ini! : The Moon will be in conjunction with Jupiter 
these holders. Owing to the great speed (30ft. at neon on the 2nd; with Mars at 7 a.m,‘on 
per minute of cast iron) at which work can be. 20th; with Saturn at 5 a.m. on the 23rd; ‘with 
‘turned, a gain of 30 to 50 per cent. in time can Meroury five hours later; with Venus atimid- 
certainly be made by its use, and, as with these night on the 24th; and once more with Jupiter 
holders no smithing is required, the only lat 5 p. m. on the 29th. * 
obstacle to its use is removed. The bars are * 
made right and left hand, and, if desired, a . ‘ Moroury | = 
screw can be supplied for locking the cutters Is an: Evening Star throughout the month, and 


instead of a wedge. --«Lashe does not set until nearly 10 Pan. about the 
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Oooultations of (and near approaches to) Fixed Stars by the Moon. 


it is dark enough. His angular equatorial 
diameter decreases from 39:5” on June Ist to 
36°6" by the 30th. 


CC a A Re M FIE- 8 
B ame o L isappear- | Moon’s | H5 | “ appear-| Moon’s | HS | + 24 SF 
29 Star. ance. Limb, | 2% | & ance. Limb, | 3% | 2 E og Right | Declination Souths 
0 dd: bo an 80 
AA 8 z z | 2> iS Ascension. South. 
Š 2 4 gaa” | ax | 
h. m. 8 h. m. E ‘ h. m. Bs es h. m. 
2 94 Virginis 6 8 29 p.m. Dark | 343 8 39 p. m. Bright | 326 319 1 13 409 8 596 9 08 p. m. 
4 49 Libres 53 [7 55 „ Dark 13 8 30 „ | Bright | 308 284 6 13 399 8 547 8 40˙1 „ 
5 |29 Ophiuchi | 6 8 52 „ Dark 87 9 59 „ | Bright 243 224 11 13 391 8 31˙5 8 197 „ 
6 B. A. C. 6081 6 8 40 „ Bright | 54 939 ,, | Dark | 286 | 258 16 | 13 385 8 498 7 595 ,, 
10 |45 Capricorni | 6 11 49 „ Bright | 77 1253 „ | Dark | 305 | 275 21 | 13 383 8 498 7 395 „ 
10 |44 Capricorni | 6 {fll 58 „ |N. by W.] 191 26 13 38:3 8 514 7 199 „ 
27 |10 Virginis 6 {fll 36 „ N.N.E. | 160 
1 Lii . . 
oie nee Sree OA ee Ne by E TE This very short A Sieg arc is described to 
the E. N. E. of Spica Virginis. 
But apparently bright. I Near approaches. A description of the construction and use of this Neptune 
n table, with a diagram, will be found on p. 383 of Vol. XLIV. Is still invisible. 
Shooting Stars 
Jupiter a Satellites. Are mosb likely to be seen on the nights of the 
ore g 6th and the 20th. 

; 3 123 | 3 23 = 2 Greenwich Mean Time of Southing of 
ea 2 88 ea] 3388 aeg Eight of the Principal Fixed Stars on 
eoj è 3E. M. | & 1S) S| 2| M. 388. Mu. 8 the Night of June lst, 1887. 

= 81 2 g a}; 4 g | 
A A |A 2 wm 8 Star. Souths. 
T a ee Pa a ps ee ä — — — — — j h. m. s. 
4 | II | Oc D 12 | 49 p. m.] 13 14OO D 11] 0 141218 p. m. |n Urse Majoris 9 3 0˙61 p. m 
5 VI Zr 1 4 ga. m.] 14 1 Zr 815 III Tr I 9 39 „ | Arcturus 9 30 21°42 „ 
5 II Tr I 1158 p.m.] 144 Z| S1 919 II Sh I 10 7 („ a Libre... : 10 4 23˙56 „ 
5 Ish 1I 12 55 , 14] 1 Tr E 1027 II Tr E 10 21 „ |aCorone ... . . . 10 49 32°49 „ 
6 IOO 8 24 „14 II Sh E 11 [31 I Eo R 10 | 36 | 7,, | a Serpentis . 10 58 19°03 „ 
6} ZļoeD| 911 „15 Z| FAR 841 III Tr E 1145 „Antares. . 11 41 58-97 „ 
6 I | Eo R 12 | 18 33, 15 II Sh E 107 II | Sh E12 41] „ |e! Herculis . . 12 28 51°76 „ 
6 II | Ec Rj 12 | 54 29,, | 15 III Sh 1 10 | 26 I| Tr Ij} II 57 ,, |a Ophiuchi ... .. . 12 49 0°06 „„ 
1 Gee) eee eee ee ae ae H Le 8 | 8) » | The Method of finding the Greenwich Mean 
8 III & E 8 22 * 0 2 8 0 | 12 „ Time of Southing of either of the Stars in the 
2) » | 21 1 Trt) 10) 5 7 Z. E| 8 38) „ |above List for any other night in June, as. 
13 | If OO D 1049 „21 I ShII1 13 II Sü E] 9 50 , 


Eo Eolipse; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappear- 


ance; R Reappearance; I Ingress; E 


Egress. 


The printing of a phenomenon in italics 


indicates that its visibility is rendered doubtful, either by the brightness of the twilight, or 


by Jupiter’s proximity to the horizon. 


18th of the month, may at this time be caught 
with the naked eye after sunset, glittering over 
the N.W. by W. part of the horizon. His 
angular diameter increases from 5'2" on June 
lst to 8'0” by the 30th, and he is now generally 
as well placed for the observer as he can be. 

JJ ⁵mw ĩð a 


8 Ri 1 i 
ght | Declination 

90 Ascension. North. Souths. 
Aa 

h. m. 5 ; h. m. 
1 5 17 24 4:0 0 23˙0 p.m. 
6 5 478 25 141 O 493 „ 
11 6 30°7 25 18˙2 1 124 „ 
16 7 88 24 282 | 1 308 „ 
21 | 7 416 22 693 | 1 439 „ 
26 8 89 {| 21 62 | 1 51.4 


Commencing in Taurus, the path of Mercury, 
as shown in the above ephemeris, extends right 
across Gemini, and terminates in Cancer. He 
Will not, however, approach any conspicuous 
star. But he will be in conjunction with 
Saturn at 9h. p.m. on the 20th. 


Uranus 
Isso rapidly approaching the West, that he 
must be looked for as soon as ever the twi- 


light deepens enough. He is in quadrature 
With the Sun at 2 p.m. on the 30th. 


Declination 


South, Souths, 

A 4 h. m. 

2 424 7 52˙3 p. m. 
2 414 | 7 32˙4 „ 
2 408 | 7 126 „ 
2 408 | 6 529 „ 
2 414 | 6 333 „ 
2 24°4 6 138 


It will be seen, from the above ephemeris, 


that the minute pendulum-like arc described 
by Uranus this month lies to the S.W. of y Vir- 
ginis. 
Venus 

Is an Evening Star all through June, and 
continues steadily to grow in size and brilliancy. 
As she is, moreover, now losing her gibbous 
aspect, and becoming more nearly dichotomised, 
she greatly increases in interest as a telescopic 
object. Her diameter, which is 16'1” on June 
lst, becomes 20˙6“ by the 30th. As in the case 
of Mercury, she is above the horizon:latest about 
the 18th, about which time it is 11 o’clock at 
night before she sets. She is a most brilliant 


| and conspicuous object to the North of West 


after sunset. 


34 Ri oe 
ight | Declination 
2 8 Ascension. North. Souths. 
Aa 
h. m. é h. m. 

1 7 36˙2 23 56˙1 2 57˙1 p. m. 

6 8 02 22 589 3 14 , 
11 8 236 21 378 3 51 „ 
16 8 462 20 91 3 79 „ 
21 9 80 | 18 294 3 100 „ 
26 9 289 16 40˙1 3 112 „ 


Starting thus from a point below e Ge- 
minorum, Venus crosses the entire constellation 
of Cancer, and is found in Leo at the end of the 
month, As in the case of Mercury, she does 
not approach any conspicuous stars. 


Mars 
Is still invisible, 
Saturn 
Has, for all practical purposes, left us until 
the autumn, and 
Jupiter 


. | May be seen during the earlier portion of the 
amateur's now short night; but as he Souths 


at 9h. p.m. at the beginning of June, and in 
bright sunlight (soon after 7h. p.m.) at the end 
of that, he must be looked for as soon as ever 


also that of determining the Local instant of 
its Transit at any other Station, will be found. 
on p. 384 of Vol. XLIV. 


SETTLES ELECTRIC SAFETY-LAMP. 


S many of our readers are aware, Mr. Miles. 
Settle, of Darcy Lever, near Bolton, a. 
practical mining engineer, has been devoting 
much attention to the perfecting of an electric 
safety-lamp for use in fiery mines. He has 
patented his invention, and in the annexed 
engraving we show in section the lamp in one 
of its forms, as improved on previous designs.. 
Instead of having a separate reservoir above or 
below the Jamp to contain the float (as described 
in an earlier specification), he places the latter 
in the water contained in the outer glass casing 
and between it and the globe of the lamp as 
shown in the figure, and in order not to obstract 
the light the float of glass is made in the form 
of a cup open at the top (or closed), in which 
a, a is the metallic framing of the lamp, J, ö 
the screw cap or head, o, o the outer bell glass 
containing the water, d, d the internal glass or 
cup which forms the float, and e, e the incan- 
descent electric lamp. The water may be in- 
troduced by means of a funnel and tap (not 
shown in the drawing) or by unscrewing the: 
head b, ö, and an opening may be made at, 
closed either by a tap or plug, for allowing ef 
the escape of the water when required. To the 
inside of the head ö, 6 of the lamp he affixes a. 
block f, f of wood, vulcanite, or other suitable 
material, to which are affixed (by screws or 
otherwise) two metal contact pieces 9, 9, which 
are in electric contact with the main conduct- 
ing wires h, h, which enter the lamp through 
a stuffing: box at i, , and are inolosed in an 
elastic tube 7x, *, which may be filled with 
water or other protective medium. Inside the 
top of the internal glass cup or float d, d is a 
movable piece of wood, vulcanite, cork, or other 
suitable material k, k, which is provided with 
two similar contact pieces gx, gx, in electric 
connection with the wires of the electric lamp 
e, 6. 

This piece k, x may be placed loosely in the 
mouth of the cup d, d, or it may be fixed liquid 
and gas tight therein, and it- works in or upon 
tubular or other slides /, 2 attached to the block 
f, f so as to be capable of moving towards or 
from the latter, so as to make and break contact 
between the contact pieces 9, 9 and gx, gx. In 
the modification shown, the globe of the electric 
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lamp e, e rests upon the inside of the glass cup 
or float d, d, and supports the movable piece k, k, 
In another modification the electric lamp is 
suspended from the movable piece k, k, which 
closes the top of the glass float d,d. It will be 
evident that so long as the water in the outer 
glass bell or case o, o is at or above the normal 
level the float d, & will sustain the electric lamp 
e, e and keep the pieces g,g and gx, gx in con- 
tact with each other, as shown: hence the 
electric current will remain unbroken and the 
incandescent lamp e, e will continue to burn; 
but if, from breakage of the outer glass e, o or 
from leakage or other cause the water should 


by means of the button. In another modifica- 
tion the spring bolt is held up by means of a 
pin, which is withdrawn by levers when the 
float falls, and cannot be replaced until the 
spring bolt is raised up by hand, 


The introduction of a piece of magnetised steel, a 
case-spring, for instance, inside of the case, is 
sufficient to destroy its accuracy as a timekee 
as the balance and hair-spring will be attrac 
the case-spring, and their regular action imped 
A watch is the most delicate known piece of 
mechanism ; it has been pronounced the culmina- 
tion of mechanical skill in the adjustment of 
balance and hair-spring, which were, up to a recent 
period, of necessity, made of metals the most sus- 
ceptible to the forces of electricity and magnetism, 
we submit to the influence of a rather power- 
ful magnet a piece of steel from a watch move- 
ment, the neutral state ceases immediately, for the 
piece instantly becomes permanently magnetised, 
his new state is easily proven in the presence of 
a magnetised needle; a light and vey sensitive 
mariner's compass is a cheap and reliable instru- 
ment for this purpose. This subtle agent for mis- 
chief in watches—magnetism—can be produced in 
a great variety of ways, and one can say without 
fear of misstatement that it does exist in nearly all 
finished watches, and this is particularly true of 
those that are fine and complicated. It is mani- 
festly difficult, if not impossible, for the modern 
artisan and citizen to always keep his watch out- 
side the electrical danger line, for some of these 
great machines have an electrical field of great, if 
not unknown, extent. In view of all this it is 
easy to understand the importance of M. Paillard’s 
invention of a balance and hair-spring wholly u- 
affected by magnetism. In this ageof the universal 
use of electricity this is indeed a matter of nomean 
importance to the art of watchmaking, and to 
empio of railroads, electric and telephone work 
and offices, engineers, conductors, and all whose 
business calls them among the multiplicity of 
n devices, the invention is of inestimable 
value. 

Great credit is due to M. Paillard for this dis- 
covery, made only after long years of patient, per- 
sistent toil and application. Many years were 
devoted to the experiment before he succeeded in 
producing a non-magnetic hair-spring possessing 
the other essential qualities of a balance-spring. 
This great application on his part illustrates the 
zeal and love of their art which characterise the 
Swiss watchmakers and which will always enable 
them to stand at the head of their profession in the 
manufacture of fine watches. A company has been 
formed, with headquarters in New Tork, and 
factories in Switzerland, for the purpose of mani- 
facturing and supplying the trade with watches of 
all grades, containing Paillard’s non-magne 
balance and hair-spring, and it is expected these 
watches will be on the market during the coming 
fall, and as prices of non-magnetic watches will be 
no higher than those of ordinary watches, they will 
be within the reach of the masses. We believe we 
are right in saying that M. Paillard has enab 
the modern ‘horologist to introduce into watches 
and chronometers a new element of accuracy and 
‘preservation, and has supplied a want actually 
existing. Electrical Review (N. V.) 


MAGNETISM IN WATCHES. 


A RESULT of electric action, which is prob- 

ably but little known or appreciated by the 
mass of the community, is its effect upon the time- 
keeping qualities of watches; but it is, neverthe- 
less, true that electric and magnetic influence have 
a much greater effect on the rate of a watch than 
either temperature, position, or isochronism, and 
with all the perfection which has been attained in 
watchmaking there is a mysterious and subtle 
influence which disturbs and destroys the mecha- 
nical acouracy which should result from such per- 
fect work. This question of magnetism has been 
brought prominently before the horological frater- 
nity, and it has long been considered that the great 
desideratum to be found was a correct timepiece, 
which should be proof against magnetic action. 
Many attempts have been made to produce such a 
watch. Gold balances and hair-springs have been 
employed, but they could not be adjusted to tem- 
peratures, and in time the gold hair-springs lost 
their elasticity. A watch provided with a non- 
compensating balance loses from ten to eleven 
seconds in twenty-four hours by an increase of heat 
of one degree Centigrade, and therefore could not 
be depended on for correct time. 

The first step towards success in this direction 
was the invention of a palladium hair-spring by 
M. Carl A. Paillard, a celebrated adjuster of 
Geneva, and this has been completed by the Non- 
Magnetic Compensation Balance, also invented 
by M. Paillard, which entirely overcomes the diffi- 
culties heretofore encountered from magnetic 
action. The invention consists of making the com- 
pensation balance and hair-spring of an alloy of 
palladium which is not affected by magnetic action, 
rust, or by moderate acids, and yet retains those 
qualities necessary for the closest adjustments to 
temperature and isochronism. Careful tests have 
been made with scrupulous exactitude, and the 
bulletins obtained at the Geneva Observatory with 
watches possessing these hair springs and balances 
| have confirmed in a most striking manner all the 
calculations and fondest hopes of M. Paillard. 

If the regulating part of a watch, that is to say. 
the balance, together with the hair-spring, should 
be badly affected by magnetism, which happens 
very often, it is cleay thatthe going.of the watch 
will suffer more or less, according to the fineness of 
construction and the delicacy of its adjustment, 
There are two great destroyers or enemies of all: 
the most delicate ‘steel ‘parts of these little- 
machines we call watches; one is corrosion, or rust, 
and the other magnetism, with all its pernicious: 
and erratic influences. The necessity of protection 
for watches against magnetism has called forth 
inventors of machines and ‘devices for demag- 
netising watches that had become affected, and of 
a sort of soft iron shield or:armour, for enveloping 
the watch as a defence or preventive against 
electrical and magnetic influences. But all these 
are defective, for most are cures after harm has 
been done, and the defence provided would not 
stand against powerful currents. 

The facility with which magnetism is developed 
in watchmaking is very great, and the causes which 
increase its prevalence abound more every day, 80 
that it is easy to understand the value of the dis- 
covery of M. Paillard and the importance which it 
represents for the maintenance of a uniform rate 
in chronometers and high-class watches. It neces- 
sitates a very considerable amount of magnetism 
to cause a watch to stop; in fact, this rarely hap- 
pens from magnetism alone, but its presence, even 
in a minimum force under most conditions, is suffi- 
oient to cause a complete disarrangement of its 
timekeeping qualities. , 

When the Palance wheel of a watch is exposed 
to magnetic action, its motion is retarded 
or accelerated as it crosses the lines of magnetic 
force. The wheel, composed of brass and steel 
swinging rapidly over and near to other pieces of 
metal, encounters a certain amount of electrio or 
magnetio resistance. These influences are intensi- 
fied by the thermal ourrents induced by the heat of 
the body, the electricity and magnetism produced 
by the motion of the body, friction of the clothing, 
influence of magnetio belts, electric pads, and like 
appliances. In many persons this magnetism is 80 
strong that it is impossible to regulate a watch 
closely in their pockets. i i 

T'he compensation balanco and hair-spring are 
the parts fatally affected by magnetism and eleo- 
tricity. The balance becomes a compass, whose 

oles tend to point north and south, thus inter- 

ering with its free and regular action ; the coils of 
the hair spring are attracted towards the balance- 
wheel, and atick to it or themselves, and the regula- 
tion of the watch is destroyed and it usually stops. 
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APPARATUS FOR ILLUSTRATING 
THE LAW OF THE REFLECTION 
OF LIGHT." 


A SIMPLE apparatus for illustrating the 
equality of the angles of incidence and re- 
flection, and which can be used to demonstrate the 
law to a number of persons at once, is here 


— 


ANY 


a eo F 
ë é 


escape from the outer casing, then, as the level 
of the water falls and lowers the float d, d, the 
incandescent lamp e, ¢ will fall with it, and 
will break contact between the pieces g, g and 
g, & and the light will be immediately ex- 
tinguished. | 

If the movable piece k, x be made of cork or 
other equally buoyant substance, it willact asa 
float, and the glass cup d,d may be dispensed 
with. The water employed may be impregnated 
with carbonic acid gas, or other suitable liquid 
may be used instead thereof, or, if preferred, 
any suitable gas or aériform fluid (under 
pressure or otherwise) which will produce the 
game result of sustaining the movable piece to 
which the incandescent lamp is suspended (so 
as to keep up the electric contact) may be em- 
ployed in this lamp in the place of water. In 
order to prevent the possibility of accidents by 
the contact pieces g, g and gx, gX being brought 
together after the glass has been broken, he 
uses a spring bolt m, m, which, when the pieces 
g*,g* have once fallen out of contact with 
the pieces g, g and extinguished the light, locks 
them in that position until released by hand. 
In the modification shown, the’ spring bolt 
m, m shoots above the top of a rod n, n attached 
to the movable piece x, k, and thus holds the 
latter down until the bolt m, m is withdrawn 


illustrated. Besides its simplicity of constraction, 
it possesses the feature that a true reflection 0 
light is used. Sometimes a marble is employed to 
represent a light ray, and is shot against a flat sur- 
face from which it rebounds, and the angles are 
determined. This gives a representation of the law 
only, not a demonstration. The methods involvin 
the production and reflection of a parallel, beam 
light, either from the porte lumière or the oaloiun 
light, are very beautiful, but demand a somewhat 
extensive apparatus or sunlight. These are no 
always attainable. In the ap aratus shows 
a candle is the only source of light needed, 
and it is sufficient to show the experiment 9 
roomful of auditors, The room need: not be 
darkened, although a slight degree of obdourity 1 


* By T. O'CONOR SLOANE, PRD. in the Scientifc 
American. 


either by glue or by a screw 
back. 7 


the pin, 
bor 


blocks are secured, which 


lenses must be set so. as to bring out the 
. of the bar sharply, and to secure good illumination 
the candle must be placed well below the bottom 
of the lens. The strips may be moved about from 
number to number, but the shadow or projection 
-of the wire will only appear crossing the illu- 


cambric handkerchief, 
‘place a glowing coal taken from the fire with a 
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better. Such as can be produced by ordinary | reason of this is that the metal, being an excellent 


window shades is enough. 

A piece of wood is sawed out into a portion of 
a‘cirole slightly more than a semicircle. At the 
centre of the d 
rear line,an inch hole is bored. Into this a 
circular pin of wood is fitted. The upper portion 


or the pin is out away, back to its diameter, so as 


to leave exactly one-half of the cylinder intact. 
This portion should be about an inch long. 
. It ìs placed in the hole, and is inde exactly 
vertical by. wedging if necessary. The plane 
surface, where the half oylinder is cut away, faces 
the circular and front portion of the board, and by 
means of a straight-edge is placed as nearly 
parallel as possible to the line of the back, The 
pin must be fixed very seourely- in this position, 
riven in from the 


A small piece of looking-glass in temporarily 
attached to the flat surface of the pin. A fine, 
porous 1 i wire or delicate plumb line is 
held in front of it near the line of the circle, and is 
8 until it covers its reflection in the mirror. 
The position it occupies is the zero of the divisions, 
and is so marked on the edge of the circle, From 
this as a see ae point equal divisions are laid off 
to the right and left, and numbered in correspond- 


` ing series. If divisions of equal linear length are 


used, they will necessarily be equi-angular. 
Two strips of thin wood are peforated near one 

end with a hole just fitting the round portion of 

Near the front of one strip, a’ hole is 


is pasted. 3in. or 4in. back from the candle on one 


strip, and from the screen on‘ the other, wooden 

are perforated, and re- 
nding short focus. 
Meniscus lenses such as used by spectacle: makers 


ceive convex lenses of corres 


answer perfectly. The holes in which they are set 


should be recessed with a shoulder for the glass to |` 
fit against, or rings of pasteboard may he glued on 
either side to hold them in. A tolerable fastenin 


may be obtained by gluing each lens to the face o 
the wood, the holes being made slightly smaller. 


It is far preferable to use the other method of 


’ 


setting them in the wood. As one strip rides upon 


the other, its outer end, by a batten or brass-headed 
mpholaterer's tacks, must be raised to keep it level. 


e lenses must both be at the same elevation. 


Hence, for the reason just mentioned, one must set 
. slightly lower in its block.’ ' The céntre of the- hole 
in the screen must correspond’ with the height of 

dhe centre of the lenses. . 


A piece of wire, which should be of spring 


temper, is bent so as to spring over thé lens on the 


candle bar across the centre of the face of ‘the 


glass, but. not touching it. Finally, to seoure 
„steadiness, the board should rest upon three feet.. 
- Brase-headed tacks such as already mentioned will 
answer for this pupose. In general terms, the 
distance from the candle to its lens, and from the 
other lens to the screen, should be equal to the}: 
focal distances of the lenses. The exact relativen 
Sage is best found by trial, the blocks not being | 
nally fixed until the position has been experi- |}. 
-mentally verified. The apparatus is uged- n the 
manner, now to be desoribed, and the relative posi- 
tions of the lenses are tried in the same way. 
The candle is lighted, the mirror is put in place, 


and the strip is moved until its end comes over any 
desired number. The other strip, with the screen 
is now moved around until over the corresponding 


number on the other side of the zero mark.. As id 


reaches this qon ae the aperture in the screen be- 
comes brightly 

wire appears crossing the centre of the circle. Thus, 
the angles 7 5 equal, the light is manifestly re- 
flected at an angle equal to that ofits incidence. The 


minated diso when the numbers correspond. 
A piece of looking-glass lin. wide and 1}in. long 


_is large enough, but a larger one is to be recom- 


mended. By a rubber band or other fastening it 
must be secured with its back firmly against the 
flat surface of the pin. It should correspond in 


height with the lenses, and the plane of the quick- 
silver or silvering on its back should correspond 


with the true diameter of the circle. 


HEAT CONDUCTIVITY OF METALS. 


1 a copper ball about 8in. in diameter, and 
cover it with a piece of muslin or a fine 
pon the ball thus covered 


pair of tongs, and then blow on the coal, in order 
to render it incandescent. The coal will continue 
to burn brightly without in any way burning or 
damaging the fabric upon which it lies. The 


iameter, which is prala to the lt 


of such size as to hold à candle. Near the- 
front of the other, a screen of wood With gin. hole 
is secured, over Which hole a piece of white paper | 


illuminated; and the shadow of the 


projection 


oonduotor of heat, and having, at the same time, 
eat calorific capacity, absorbs all the heat deve- 
aves by the combustion of the coal, and the fabric, 
ing up scarcely any of the heat, remains durin 
the entire experiment at a temperature less than 


FIG. 1. 
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that at which it would be harmed. This experi- 
ment can be performed in a more remarkable 
manner. Take a cambric. handkerchief, and cover 
n gas-burner with it. It. ig. indispensable that the 


tip of the latter shall be of, an If the cock be 
turnedton and: the gas be. lighted, the latter will 
burn above the handkerchie without harming ‘it 
(Fig. 2). Im order to succeed in this experiment, 
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it is necessary that the handkerchief shall be 
applied closely to the metal, and that there shall 
be no wrinkles in it where it covers the tip of the 
burner. It is well to hold it in position by means 
of a fine copper wire, as shown in the figure. In 
these experiments, we would recommend our 
readers to use nothing but very fine cambric, and 
that which is not of service, so that they will not 


chief in case of want of success. These experi- 
ments, when properly performed, succeed 
1 5 have tried them several times ourselves. 

ature. i 


have to regret the ruination of a good handker- 
rfectly. 


neg coe 


f | allowing lb. of coal per 


TRACTION INCREASERS. . 


RACTION increasers, their uses and best 
forms, will be discussed at the next master 
mechanios’ convention. No better subject for dis- 


8 | cussion could be found for such a body of men as 


will then be present—men who are intimately 
acquainted with the locomotive, and those who are 
acquainted with traction inoreasers in everyday 
use, as well as those who are interested in the 
manufacture of these devices. The advisability of 
neng ae device for increasing the weight upon 
the drivers in nearly all the older locomotives and 
many of the newer ones is beyond question. Few 
locomotives exist which would not do more work 
with greater economy if they had greater adhesion 
to the rails, That is, the cylinders are larger than 
need be todo the work with the steam pressure 
carried. The amount that the adhesion may be 
economically inereased varies with the different 
locomotives; but in many instances can be so 
inoreased as to add 20 per cent. to the hauling 
capacity, and this without deoreasing the economy 
of the locomotive. For those who have not been 
able before to look into this subject, a notice of a 
few of its leading features will be necessary to put 
the matter in its true light. Traction increasers 
may be divided into two distinct, wholly different, 
and antagonistic classes. In one of these. the in- 
crease of traction is produced by adding to the loco- 
motive a permanent load over and above the 
weight of material necessary to construct all its 
parts with perfect safety, thus obtaining an 
increase of adhesion. In the other class a portion 
of the weight of the tender is added at the rear of 
the locomotive by a device, consisting of levers 
or their equivalent, on the rear of the engine 
or front of the engine. The greatest dif- 
ference, between the two methods is, increase 
in the total weight of the locomotive and 
tender in the first oase, and non-increase in 
the second. There is, of course, beyond the, 
question of- safety and convenience, only: one 
side from which to look at these methods, and 
that is the comparative final expense. The cost 
of the first method, or permanent type, will of 
course vary with; the cost of the material used to 
produce the extra weight. This is almost always 
cast iron, and costs the locomotive manufacturers 
and railroad companies owning foundries about 
two'cents per pound, as the iron is of the lowest 
grade. The first cost of the shifting device will 
vary with the competition, The cost of maintain- 
ing the permanent type will be almost nothing, 
while the shifting type requires repairs and atten- 
tion. The wear and tear of roadbed due to the 
constant additional load: in the permanent type 
will disappear in comparison to the total load 
passing over the road, and for both types may be 

he cost of transporting the additional load in 
the permanent type is against its use. The cost 
may be called its maintenance, which it really is, 


and as such may be compared to the maintenance 


ofthe shifting type. .The cost of transporting this 
additional load is less than the cost of the same 
weight: on any other part of the train, for two 
reasons :—First, because the resistance of each ton 
additional after the locomotive has reached its 
normal weight does not increase the total resist- 
ance as much as the average resistance of the 
total locomotive per ton; that is, the average re- 
sistance of locomotives thus loaded to increased. 
adhesion is less than the average .before such load 
is'added. Second, because the load is nearer the 
point where the power is applied and is carried 
easier, particularly on curves. The probable 
average resistance on a level of this additional load 
is 2lb. per ton. The only outlay to overcome this 


.| resistance is in the fuel furnished to the locomo- 


tive, and the amount required is about 2, 900lb. per 
year, determined as follows: 


2lb. at rim of a bft. wheel will overcome the 
resistance of 21b. per ton. This causes about 10lb. 
‘additional presssure upon the crank pin ; distance 
travelled by crank pin per mile = 2 X 5, 280 x 
= 1,920 ft.; ft.-Ibs. of work per mile = 10 x 1,920 
= 19,200; mileage per year= about 60,000; ft-Ibs. of 
work per year = 19,000 x 60,000 = 1,152,000,000; 
H.P. per hour = blb. 
of coal per each 33,000ft.-lb; pounds of coal 
used per year = 7; N 88 650 = 259091 b. 

i ? ? f 

-Assuming the cost of the coal to be 3dol. per 
ton, we have the cost of the fuel per year to be 
about 4°35dol. The interest on the first cost of the 
additional metal will be about 2dol. per ton 
making the total average oost per year per ton o 
metal added to be 6°35dol.’ Ten thousand pound 
or 6 tons, is about the amount of additional weigh 
desirable on the average locomotive. This makes a 
‘total cost of 31°75do}. per year for the permanent 
type. There seem to be no objections to this 
method of increasing the adhesion, unless it be the 
heating of the driving journala; but this is un- 
necessary, as nearly all the driving journals are 
capable of running cool and ‘withstanding an 
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manent type is the increased safety of the engineer 
when the additional weight is put into the eab- 
stands and in the running boards. Their solid and 
heavy masses will resist the blows of a broken rod 
and thus protect the engineer. The cost of the 
maintenance of the shifting device is difficult to 
determine, The original cost is also impossible to 
state, as competition would soon reduce it below 
its present figure. The objections to this device are 
not many, but of some moment. ‘The variation in 
the pressure upon the driving springs will cause 
the locomotive to ride hard, if it can withstand the 
increased load when added by the increaser. The 
variation in the weight of the tender is great, and 
it may be that at all times it would not be safe to 
remove from the tender trucks all the weight that 
might be called for by the locomotive. Any device 
that blocks up or otherwise calls for space under 
that already crowded place, the under side of the 
foot-plate, is asking much, and will not please con- 
atructors of locomotives.—Master Mechanic. 


SOLDERING LEAD SEAMS.* 


IPES mechanic often has sheet lead to solder, 

and without going properly to work, this is 
apt to prove an awkward job at best. Sappose two 
plain pieces of sheet lead are to be soldered, and 
‘the two pieces are loose on the bench. First, 
flatten both pieces with a mallet, then trim the 
edges to be joined until they are straight, or until 
they will fit each other nicely. Next, bevel the 
two edges, by scraping the upper corner of each, 
until they lie a suitable distance apart when the 
lower edges are in contact. Scraping back the 


metal about one-half its. thickness leaves a suit- 


able channel for the solder, and when both pieces 
of metal are thus treated, the space left will be 
about in section like an equilateral triangle—that 


- is, the place for the solder will be three-cornered. 


By using a flat soldering copper, or a “hatchet 
copper, as commonly called, it is easy to heat both 
sides of this space very quickly, especially if the 
copper be dressed to fit snugly therein. The next 
operation is to fasten the pieces of lead firmly in 
position, either by clamps, weights, or by nailing. 
Give the edges a final touch with the mallet, to 
make sure that they lie quite flat, then dust on a 
little powdered borax. Have the copper at just 
the right heat to melt the solder easily. If too 
cold, the lead cannot be sufficiently heated to 
enable the solder to unite, while if the copper be 
too hot, the lead will be melted away, to the de- 
struction of the whole job. An experienced man 
will easily judge the requisite temperature by 
holding the copper within 2in. or 3in. of his cheek, 
as he removes the copper from the furnace. The 
temperature can be approximated to a great nicety 
in this manner, and also done very quickly. 

With the sheet metal fastened in position and 
the coppers all hot, then proceed to draw a seam. 
Wipe off one of the coppers on a piece of wet rag, 
and touch the copper toa bar of solder. Now place 
the copper in the seam and run it slowly backward 
and forward until the solder “ takes to the lead. 


‘Make the movement of the copper only about an 


inch, until the seam is started, then draw the tool 
slowly along toward the opposite end of the seam, 
at the same time tonching the copper, just above the 
seam, with a bar of solder. Just sufficient solder 
must be allowed to melt down to fill the seam. If 
toe much or too little solder be used, the seam will 
be overflowed and bungling, or it will be scant and 
only part full. Here is where skill and experience 
come in. The copper must be just hot enough, 
moved just fast enough, and the solder melted into 
the seam just right. A great deal also depends 
upon the quality of the solder used. It must con- 
tain the requisite quantity of different metals to 
make the solder melt at a temperature below the 
melting point of lead, which is about 600°F, 
Common solder, composed of two parts tin and one 
part of lead, melts at about 840°F., and will do very 
well for soldering lead. Don't get stingy enough 
of tin to reverse the rule and use two parts lead to 
one of tin; this makes a solder which requires 441° 
of heat to melt it. Lead may be be soldered with- 
dut resin, by using tallow as a flux. In fact, tallow 
is the natural flux of lead, just as resin is of tin, 
sal ammoniac of copper, and borax or lime the 
flux of steel, For“ wipe joints” tallow is used 
exclusively, and works perfectly ; but the addition 


of a little resin in many cases improves the work- 


ing of the tallow. 

older joints in sheet lead are best made while. 
the metal is lying level; but a man can drink while 
standing on his head, and so lead joints imay, if 
circumstances demand, be made in perpendicular, 
sheets of lead, with seams running both perpen- 
dicular and in a horizontal direction. As an ex- 
treme illustration of what can be done, a joint can 
be made overhead. To make a joint on a perpen- 
dicular sheet of lead I like to have a piece of 


smooth, cold iron or steel, and with this too follow d 


— .. —— . 
* By JAMBES F. HOBART, in the Manufacturers’ Gazette, 
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additional load of 10,0001b. In favour of the per- immediately behind the 


soldering copper to chill 
the solder before it has time or 9 to run 
away from the copper. If the old iron be followed 
up within jin. or zin. of the copper it will hold the 
solder and prevent the least particle from drop- 
ping. Overhead seams must be made differently, 
and it is a slow and tedious process. Mix the resin 
with a little water to make it adhere to the seam, 
then take up a little solder on the copper, and let 
it melt on to the lead of the seam. After one drop 
of solder adheres take up another drop and proceed 
likewise. The best way to solder overhead seams 
is to avoid them entirely by fitting the lead so 
they are dispensed with, by fitting the lead and by 
removing for soldering, or by turning the work up- 
side down while soldering. 


a 


THE PHYSIOLOGICAL CONNECTION 
UNa A THE HEART AND THE 


To Vienna correspondent of the Lancet 

writes :—Prof. Ernst von Fleischl, the well- 
known Vienna physiologist, has recently put for- 
ward an ingenious view concerning the influence 
of the heart beat on the respiratory changes in 
the lungs. His theory is based on a very interest- 
ing, but hitherto unknown, physical phenomenon 
he had occasionally observed. If a liquid con- 
taining an absorbed gas be exposed to negative 
pressure—to a vacuum—only a small quantity of 
the gas absorbed can be extracted, ascending in 
visible bubbles through the liquid; but if the 
liquid had been shaken by a single blow or impact 
just before commencing the exhaustion process, 
nearly the whole of the gas absorbed is rapidly set 
free, the liquid assuming a froth-like appearance. 
The quantity of the gas thus exhausted is one 
hundred times larger than that withdrawn with- 
out impact. This action of the impact on 
solutions of gases in liquids is, as I believe, 
somewhat analogous to the well-known phe- 
nomenon of rapid solidification of water cooled 
below the freezing point, or of instantaneous 
crystallisation of hot saturated and then slowly 
cooled solutions of Glauber's salt, also initiated by a 
sudden impact. At a recent meeting of the Vienna 
Society of Physicians I had an Opportunity to see 
some of Professor von Fleischl’s experiments, 
which can easily be repeated by means of a hypo- 
dermic syringe furnished with a stopcock. Bya 
slow upstroke of the piston the lower portion of 
the syringe is filled carefully with water which has 
been exposed to the air for a short time; the 
orifice is then closed by turning the stopcock. The 
piston is now drawn upwards as far as possible, 
and then released slowly and cautiously until it 
touches the water again. By this exhausting action 
some gas bubbles are formed, which are to be ex- 
pelled by opening for a moment the orifice and 
inverting the syringe, Then the liquid is shaken 
by a single blow exerted against the piston, or by 
releasing it suddenly. Ifashort time (half a minute) 
after the concussion of the liquid the piston is drawn 
upwards again as far as possible, the previously 
clear liquid becomes rapidly white, like an 
effervescent mixture, by the froth formed by the 
sudden and copious escape of the gas. In explana- 
tion of this phenomenon, Professor von Fleischl 
suggests that by the impact the physical connexion 
of the molecules of the gas and of the liquid is 
altered, and that the real solution of the gas in the 
liquid is transformed into what he calls a“ mole- 
cular mixture,” wherein the gas molecules, pre- 
viously closely connected with the molecules of 
the liquid, are lying free in the interspaces be- 
tween the molecules of the liquid, from which 
they can easily be withdrawn it the liquid is ex- 
posed a short time after the impact to a vacuum 
or to the process of diffusion. ow, the blood is 
also a liquid containing absorbed gases. The en- 
trance of oxygen can be easily explained by the 
properties of the coloured blood-corpuscles, but 
the exit of carbonic acid has till now received no 
elucidation, for the rate of pressure of the alveolar 
air is not sufficient to secure the diffusion of the 
gas from the blood serum wherein it is dissolved 
into the air, 
fusion of the carbonic acid of the venous blood 
into the air of the alveoli is only made possible by 
the action of the impact imparted to the blood in 


ported by faots of comparative anatomy. 


May 27, 1887 


SCIENTIFIC SOCIETIES. | 


ROYAL MICROSCOPICAL SOCIETY. 


Pe eighth meeting of the session was held on 

the 11th inst. at King’s College, Strand, the 
5 (the Rev. Dr. Dallinger, F. R. S.) in the 
chair. 

The President said that some time ago an alters- 
tion was made in the by-laws, under which 100 
presidents of other scientific societies were eligible 
for election as ex-officio Fellows, and 78 presidents 
were so elected. It seemed, however, that the 
presidents of the Royal Society, the Linnean 
Society, the Royal Society of Edinburgh, and the 
Royal Irish Academy had not been included, 
probably because the eminence of these societies 
would cause it to be assumed that their presidents 
would be elected as a matter of course. The meet- 
ing now, no doubt, would be pleased to agree that 
the presidents he had mentioned should be added 
to the list. This was agreed to unanimously. 

Mr. Orisp called attention, amongst the donations, 
to Dr. Orookshank's new work on the photo- 
graphy of bacteria; also toa number of slides of 
hair which Dr. Ondaatjee, of Ceylon, had forwarded 
to the society with a request for information as to 
its peculiarities of structure. If any Fellow would 
take the slides for examination and report to the 
next meeting, they would be glad to lend them for 
the purpose. Attention was also called to the 
intended re-delivery by the President on the 16th 
inst. of the lecture which he gave with such success 
at the meeting of the British Association in 
Canada. 

Mr. Deby presented 62 slides, chiefly of mioro- 
hymenoptera, which came from the collection of 
the late Mr. Frederick Smith. There was also 
amongst them a complete series of slides illustra- 
tive of the development of the larva of a Pediculus 
from its first coming out of the egg to its mature 
condition. | 

Prof. Bell said that the late Mr. Frederick Smith 
was so careful an observer and collector as well as 
so skilful a mounter,.that he felt sure that the 
present they had received was even of greater value 
than perhaps could be gathered from what Mr. 
Deby had said about them. 

The President thought that the best thanks of 
the society were due to Mr. Deby for his valuable 
donation, and a vote of thanks to him was unani- 
mously carried. ae 

Mr. J. Mayall, jun., said that he took it fo 
granted that the Fellows were interested in what- 
ever concerned the history of the mioroscope, and 
would therefore be glad to know of any new facts 
which tended to throw light upon the subject. 
They were told by some of the best authorities 
that the notes by Roger Bacon could hardly be oon- 


sidered as demonstrating that he had a practical 


knowledge of the use of magnifying lenses, and 
that his claim to be the inventor of them must be 
set aside. Fracastoro, the eminent Italian phy- 
sician, had referred to the magnifying power of 
lenses in a vague manner in his Homocentrica, 

ublished in Venice in 1538; but this reference 
did not point to praotical knowledge. Giovanni 
Baptista Porta had also been credited with the 
invention; but later writers, including Poggen- 
dorff, were doubtfal if such was the fact. ibri 
was inolined to credit Galileo with the authorship 
—at least, of the combinations forming telescopes 
and microscopes; but, on the other hand, it was 
certain that telescopes were known in Holland 
before Galileo's construction of these instruments. 
The evidence which he had come across lately 
conclusively showed that magnifying glasses were 
used at least as early as 1613-1520, for in the 
celebrated portrait of Leo X. by Raphael the 
Pope is shown holding one in his hand. This 
picture was painted between 1518 and 1520, as the 
Pope was elected in 1513, and Raphael died in 
1520. He had brought to the meeting a large 
volume which had been lent for the purpose by 
Mr. Quaritch, and which contained an engraving 
of Raphael’s portrait of Leo X., so that the 
Fellows would be able to inspect it after the meet- 
ing. During a recent visit to Florence he also 


paid some attention to the microscopes which had 


been attributed to Galileo. It was, of course, 
rather difficult to say in such matters what was 
really authentic and what was not; but when these 
instruments were shown at the Loan Collection at 
South Kensington, there were suggestions made 
that they had been prepared for that exhibition, 
though he was assured by Prof. Meucci that they 
could be identified certainly since 1670, if not 
earlier. He could not, however, help noting that 
all the early telescopes made in 1660, or about, that 
time, had cardboard tubes, and wood or horn cells 
for the lenses, whereas these microscopes were 


made with substantial brass body tubes with strong 
and well-made screw threads and firm tripod sup- 
port. He could only say, therefore, that if the 


microscope makers had arrived at that stage of 
perfection in Galileo’s time, they had reached a 


point not attained by his successors until many 
years afterwards, . 
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Mr. Mayall, in reply to an inquiry as to the 
supposed lens from Nineveh, said he could not add 
more to what he had already stated in the Cantor 
Lectures, that he did not find this so-called lens 
sufficiently clear to be used for magnifying purposes. 
It was made of rock crystal, and he thought that 
whoever intended to use it as a lens would have 
selected a piece without the veins across, which so 
marred it for that purpose, though, regarding it as 
an ornament, they rather added to its beauty. He 
thought Sir David Brewster had been rather hasty 
in coming to a conclusion about it. There had 
been also. two pieces of glass found which had 
been taken for lenses, being plano-convex. One it 
was not possible to see through, the other was 

artly polished and might have been used as a 

urning glass; but he had spoken to many 
authorities about them, amongst others to Mr. 
Madan, and they seemed of opinion that they were 
intended to be used as ornaments for the person, 
possibly for the helmet, or for the shoulder of the 


tunic. 

Mr. J. Mayall, jun., also exhibited a microscope 
which had come from Japan. It was made after 
one of the old upright tripod models, and had a 
ring of inlaid silver ornamentation at both top and 
bottom, which was made with characteristic skill; 
but the person who had produced the instrument, 
though he had provided a place for the objective, 
had omitted to make any provision for the eye- 
piece. 

Mr. Crisp remarked that though there was no 
place for eyepiece lenses, yet there was an eyepiece 
guard to keep the dust out. 

Mr. J. Beck said he had been examining the 
microscope, and he could only say that he thought 
it a great libel upon the Japanese to attribute such 
a thing as that to them—a bogus microscope. He 
could only suppose that it was the work of some 
amateur who got some Japanese rings of inlaid 
copper, and made the rest himself, Anyone had 
only to look at the so-called fitting of the tube— 
which was no fit at all—to see the class of work, 
and for his part he did not believe it was Japanese 
work at all; there was English milling on the 

illars. He had a large number of Japanese 
instruments, the workmanship of which was as fine 
as anything produced here. 

Mr. Mayall said it would be folly to declare 
without actual knowledge that it was Japanese 
work, but it was quite certain that it was obtained 
from Tokio, and that it came direct here from 


Dr. Palisa, of Vienna, has discovered another 
| minor planet, which will be No. 266. It is of 
the 12th magnitude. 


(3) “Snowstorm of March 14th and 15th, 1887, Faculty of Medicine; and though attacked 
under the Empire as. a materialist, he was 
called in when the Comte de Chambord was 
; dying at Frohsdorf. He was an ardent cham- 
service, which had been subscribed for by the pion of the Pasteur treatment. M. Vulpian 
Fellows in acknowledgment of the many services | was the author of many medical works, among 
which he had rendered to the society during a them being his treatises .“ Des Pneumonies 
period of over 30 years. sécondaires ” (1860), “ Leçons sur la Physiologie 


_ | générale et comparée du Systéme nerveux,” 
USEFUL AND SCIENTIFIC NOTES. 
——*oo——— 


“ Leçons sur l’Appareil vasomoteur,” Clinique 
médicale de l'Hôpital de la Charité, and 
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manufacture might have been used, as many other 
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Yokohama, Probably milling tools of English 


kinds of tools were used in Japan, and the orna- 
mentation was undoubtedly Japanese work. 

Mr. Deby said that many scientific instruments 
of English make were sent out to Japan, and he 
remembered seeing on one occasion 64 first-class 
microscopes being sent there by order of the 
agent of the Japanese Government. If, therefore, 
the people there were well acquainted with micro- 
scopes made by Mr. Beck and others here, it would 
be useless for anyone there to produce such a one 
asthat upon the table, as they would be quite 
certain that no one would purchase it. 

Dr. Maddox's paper “On the Different Tissues 
Found in the Muscles of a Mummy” was read by 
Mr. Crisp, Dr. Maddox being unfortunately still 
unable to attend the meetings of the society. 

Prof. Bell said it was exceedingly interesting to 
find that a people who were so despised at the pre- 
sent time.had succeeded in preserving the tissues 
of the body in this very remarkable way. 

Prof. Bell gave an account of a recent visit 
walen he had paid to M. Pasteur’s laboratory in 

aris, 

The President felt sure that the Fellows were 
very much obliged to Prof. Bell for the very in- 
teresting account which he had given them, and 
for which their thanks were due, 

Mr. Deby called attention to a series of double- 
stained sections of the rare parasitical plant, 
Brugmansia Löwii, one of the Rafflesie, but differ- 
ing in its being hermaphrodite. It grows on the 
overground roots of a species of Cissus, and was 
collected by him in 1884 in the Raritan range of 
mountains in central West Sumatra. The seotions 
show the development of the plant from the time 
it begins to raise the bark of its host as 2 minute 
tuberole up to the an eee maturity of the ovules. 
The double-staining allows of distinguishing the 
limits between the tissues of the parasite and of 
its host, which on unstained sections cannot be 
determined. The formation of the locula of the 
ovary is very remarkable, and partakes more of a 
fungoid growth than phanerogamio. 


ROYAL METEOROLOGICAL SOCIETY. 


Th usual monthly meeting of this society was 

held on Wednesday, the 18th inst., at the 

Institution of Civil Engineers, 25, Great George- 

smert Mr. W. Ellis, F. R. A. S., president, in the 
air. 

Mr. A. S. Marriott and Capt. Paul Mordovin 
were balloted for, and duly elected Fellows of the 
society. The following papers were read :— 

(1) “ Brooken Spectres and the Bows that often 


area of the province of Tarapaca (Chili) is 16,7893 
square miles, and itis divided naturally into five 
distinct and well pennae 1 ae Pah 
zones commences on the shores of the raciūc, an ’ i . 

has an average width, west to east, of eighteen miles. Russell s family name was Branfill ; but, undor 
It is formed, in the first place, of the beach ; and, 
in the second, of the coast range, which attains an 
altitude varying from 1,125 to 5,800 feet above the 
sea level. This zone may be denominated the guano 
and mining zone. 
the coast, 
Huantajaya and Santa Rosa, and the less important 
ones of Carmen, Rosario, 
Chanavaya, and Loa, are situated in the coast in 1820. 
sierra. 
eighteen miles, and as it advances eastward it be- 
comes more and more depressed, and finally 
terminates in a series of pampas (open plains) having |, 
an elevation of 3,500 to 3,800 feet above the sea 
level. Nearly all these pampas contain vast beds of 
salts, sulphate of soda, and sulphate of lime. They 


Chilian Nitrate of Soda Beds. — The total 


The first of these 


The fertiliser is found all along 
while the rich mineral fields of 


Huantaca, Paiquina 


This belt has an average width of 


are known locally by the name of salares. In some 
parts of the desert of Atacama the beds of nitrate 
of soda are found under these salares deposits, but 
in Tarapaca the caliche (nitrate earth) is found 
only under a bed of conglomerate known as costra. 
It was believed, at one period, that all the pampas 
in this zone contained caliche, but explorations have 
demonstration that they only contain traces of 
nitrate of soda. The true nitrate beds commence 
on the eastern boundary of the first zone. The 
second zone of the province is the nitrate region. 
It commences on the edge of the Camarones gully 
and extends southwards to the desert of Atacama, 
Up tu 1858 it was believed that the nitrate beds 
extended northwards beyond the Camarones gully, 
and even as far as the Azapa valley, in the province 
of Arica. The nitrate zone does not ran geometri- 
cally paralled to the Tamarugal pampa, which is its 
eastern limit. In some places the grounds run out one 
or two miles further to the east, and in some places 
they bend in that distance from the westward. The 
quantity and quality of the caliche varies very. 
considerably, but the dimensions of the nitrate zone 
may be set down at 120 geographical miles in width, 
east to west. It is estimated that the nitrate beds 
contain the enormous rer of 1,908,680,502 
quintals, and it is stated that, with the present 
export duty, which is equal to 27{%§ pence 
per quintal, the deposits will yield a revenue of 
£280,809,447.—Chilian Times. 
THE flea, grasshopper, and locust jump 200 times 
their own length, equal to a quarter of a mile for 
a man. N a 


Those who received their first lessons in 
photography years ago will hear with regret 
of the death of Colonel Russell. Colonel 


the provisions of a will, he assumed the name 
by which he is known. It is to him that pho- 
tographers owe a practical method of alkaline 
development, and many valuable papers in con- 
nection with photography proceeded from his 
pen. For the last fifteen years, however, 
Col. Russell had devoted himself to country 
pursuits on his estate in Essex. He was born 


The well-known geologist, Dr. Studer, of 
Berne, is dead, at the ripe age of ninety-three ; 
and the equally distinguished botanist, Johan 
Edvard Areschoug, formerly professor of botany 
at Upsala. He was born in 1811. 


Mention of Upsala reminds us that a Linnean 
herbarium has been presented to the university 
by Prof. P. Sötherstrand. It is aduplicate of that 


possessed by the Linnean Society of London. 


The Natural History branch of the British 
Museum, in Cromwell- road, has just received a 
valuable donation from Lord Walsingham, con- 
sisting chiefly of a collection of British butter- 
flies and moths, with their larvæ or caterpillars 
in various stages of development; also a fine 
series of Indian species collected and preserved 
in the Punjab by the Rev. J. H. Hocking, and 
specimens of the various exotic silk-producing 
moths. With very few exceptions the British 
larves, which retain a most life-like appearance, 
and are placed upon models of the plants on 
which they feed, have been prepared and 
mounted by Lord Walsingham himself. The 
whole collection consists of 2,540 specimens of 
larve belonging to 776 species, together with 
a series of perfect insects of each species, As 
continued exposure to light is unfortunately 
very injurious to specimens of this kind they 
cannot be exhibited permanently; but for the 
‘advantage of those who would like to mar 
the collection without any restriction, it wi 
be placed in the entrance hall of the museum 
‘for a period of five weeks from the present 
time. ‘ ce 
. The first annual meeting. and soirée of the 
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County of Middlesex Natural History and 
Science Sooiety was held on Monday last. The 
council succeeded in making an interesting 
gathering of exhibits, amongst them being a 
fine collection of beetles belonging to the hon. 
sec., Mr. Sydney T. Klein. After a short intro- 
ductory speech by the president, the Ear! of 
Strafford, the hon. sec. read the report, and it 
was subsequently determined that the sub- 
scription payable by ladies should be the same 
as that paid by other members, in order that 
the income might be sufficient to cover the 
expenses, 


The anniversary meeting of the Royal Geo- 
graphical Society was held last Monday. 
General R. Strachey, F.R.S., vice-president, in 
the chair. In the report it was stated that the 
total number of Fellows on the list on May 1 
was 3,392. The total net income for the financial 
year ending December 31, 1886 (exclusive of 
the balance in hand and a donation of £1,000 
from Miss Gill) was £7,968, over £200 more 


than in the previous year, but less than in 1884. 


The net expenditure for the past year was 
£7,768, less than in either of the two previous 
years, The total investments of the society 
amount to £19,658, and the total assets to 
£40,533, exclusive of the map collections and 
the library, insured for £10,000. The medals 
and other awards of the society were presented 
to the recipients by Genoral Strachey. The 
founder's medal was presented to Colonel 
Holdich, R.E., in consideration of the services 
he has rendered to geographical science by the 
zeal and devotion with which he has carried 
out the surveys of Afghanistan. The patron's 
medal was presented to the Rev. George Gren- 
fell, for the extensive explorations made by 
him during his thirteen years residence in West 
Africa, especially in the region of the Congo. 
General Strachey then delivered the annual 
address, in the course of which he referred to 
the position taken by the universities of Oxford 
and Cambridge with regard to theappointment 
of lecturers in geography, and to the ready 
manner in which the proposals of the counoil 
have been assented to by the Education 
Department. General Strachey then reviewed 
the question of education in geography asa 
scientific subject, and subsequently gave a 
brief account of the exploring work done 
during the past year. The ballot for the new 
council and officers was then taken, and 
General Strachey was elected president. 


In a paper read by Mr. Wynter Blyth before 
the Chemical Society, he mentioned that he 
had had the opportunity of examining portions 
of the bodies of two out of five persons who 
had died suddenly from the effects of lead- 
poisoning. In one case he separated about a 
third of a grain of sulphate of lead fromthe 
liver, and about a thirteenth of a grain from 
one kidney, besides finding lead qualitatively 
in the brain. In the other he was able to 
examine the brain with more minuteness, and 
estimated that here the cerebrum contained 
about a grain and a half, and the cerebellum 
about a quarter of a grain of sulphate of lead. 
Mr. Blyth suggests that the symptoms are pro- 
duced, not by poisoning in the ordinary accep- 
tation of the term, but by a destruction of 
important nerve-centres, The paper is a valu- 
able contribution to plumbism. 


The Foreign Office has sent to the Depart- 
ment of Science and Art a copy of a note from 
the Russian Ambassador, announcing that a 
Scientific and Industrial Exhibition of the 
products of Siberia and the Oural will be held 
at Ekaterineburg, in the province of Perm, in 
the course of the ensuing summer, and request- 
ing that the Lords of the Committee of Council 
on Education will cause publicity to be given 
to the object of the proposed exhibition, which 
is to call attention to the valuable natural 

roductions of that region. The Russian 

overnment will welcome the presence of 
British travellers, specialists, and men o 
science at this exhibition. 


The Dutch Government are about to oon- 
struct a railway in Sumatra in order to bring 
coal to the coast from the rich fields near the 
River Umbili. It is estimated that there are 
about two hundred million tons of excellent 


coal, which would be readily purchased by 


steam vessels trading to Singapore and China. 


The site for the Pasteur Institute in Paris 
has been definitely chosen in the Vaugirard 
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quarter, on the left bank of the Seine, not far | a guarantee of what may be reasonably hoped 
from the Rue de Vaugirard. It is a square plot | for in the near future by the study of a sub- 


of ground, surrounded by factories and schools, 
but isolated from its neighbours by long 
gardens. The site covers about 23 acres, and 
cost over £15,000. 


The Indian Government are sending a collec- 
tion of silkworm cocoons to Manchester, where 
they will be exhibited. Infected cocoons are 
to be forwarded to Paris for examination by 
M. Pasteur’s pupils, in the hope that they may 
be able to discover some means of checking the 
disease which has nearly ruined the silk indus- 
try of India. 


With reference to the question of heating 
trains by electricity, M. Tommasi writes to say 
that he has never claimed the idea; but what 
he does claim is the use of current generated 
by a dynamo operated by the moving train to 
restore heat lost by radiation from the “ foot- 
stoves (acetate of soda, &c.). 


The Paris Society of Civil Engineers offers a 
prize of £120 for the best eulogy of Henry 
Giffard, the inventor of the injector and well- 
known aéronaut. The papers must be written 
in French, but the competition is open to all. 


The thirty-sixth annual meeting of the Ame- 
rican Association for the Advancement of 
Science is to be held in New York during the 
week beginning August 10. 


The Germau Association of Naturalists will 
hold its sixtieth meeting at Wiesbaden on 
Sept. 18. 


The waters of the Lake of Lugano have been 
most curiously affected of late. Usually the 
lake is most beautifully blue and clear; but re- 
cently the water became thick and yellow, 
while the surface was covered with a thick 
greasy coating, smelling strongly of decompo- 
sition, This continued for some time, till 
heavy storms cleared and cooled the air, when 
the waters became blue and limpid again. It 
is supposed that through the recent earthquakes 
the bed of the lake had become affected, and 
crevices had opened, emitting sulphurous 
gases. 


That the liver transforms the normal poisons 
of the organism has been shown recently by 
M. G. H. Roger, who has published the results 
of the researches he made with Prof. Bouchard 
on the action of the liver on poisons, This 
action on organic poisons, it appears, occurs 
only in the presence of glycogen, which it is 
considered is changed into glycose and com- 
bines with the alkaloids, or with ammonia, to 
form new and less toxic products. 


At a recent meeting of the American Insti- 
tute of Mining Engineers, Dr. R. W. Raymond 
read a paper on “ Indicative Plants,” in which 
attention was directed to the reputed con- 
nection between certain plants and the metallic 
contents of the soil on which they grow. Thus 
the hills containing calamine, or zinc-ore, in 
Rhenish Prussia and Belgium are charac- 
terised by the zinc-violet, or Galmeiveilohen, 
sometimes regarded as a distinct species under 
the name of Viola calaminaria, The lead- 
plant, Amorpha canescens, is believed by 
American miners to grow only in localities 
containing galena. Dr. Raymond called 
attention to another indicative plant which is 
probably destined to bo known in the West as 
the silver-plant Eriogonum ovalifolium (Poly- 
gonacee). 


At the meeting of the San Francisco Micro- 
scopical Society on April 13, Dr. Mouser de- 
soribed his laboratory for the study of the micro- 
organisms of disease, and invited the Society to 
inspect it. Prof. Hanks said that while on a visit 
to Verdi, Nevada, he came across a fossil dia- 
tomaceous earth of a peculiarly bright salmon 
colour, and there was every reason to believe 
that this deposit was the source of a sample of 


£ | such earth which had been sent to the society 


anonymously more than twelve years ago, and 
which had attracted considerable attention at 
the time by reason of its richness. The meet- 
ing of April 27 was held in Dr. Mouser's labo- 
ratory, when Dr. Wagner drew attention toa 
new organism lately discovered by him closely 
allied to Micrococcus tetragonus. Dr. Mouser 
then explained the apparatus of the laboratory 
and his metbod of carrying out investigations. 
The immensely valuable results already ob- 
tained by Pasteur, Koch, and many others are 


ject the immense importance of which can 
hardly be over-estimated, and which is being 
taken up with so much spirit in San Francisco 
and other parts of the United States. Both 
Dr. Mouser and Dr. Wagner are skilled experte, 
the latter having recently completed a course 
of study in the leading biological laboratories 
of Europe. | 


Since the late railroad accidents in the 
United States the number of applications for 
patents on car-heaters has become so large that 
a special department has been opened in the 
American Patent Office. 


USEFUL AND SCIENTIFIC NOTES. 


— 


Paper Bottles. — This manufacture by a 
process, the invention of Mr. L. H. Thomas, of 
Chicago, is, it is said, becoming a considerable indus- 
try. These bottles are unbreakable and of various 
shapes and sizes suited to the requirements of the 
trades and manufacturers using such articles. 
They are produced very much more cheaply than the 
ordinary bottles made of glass, stoneware, and tin. 
They are made by special machinery, and in their 
manufacture a large sheet of paper, glued and 
cemented on one side, is rolled on a mandrel into a 
tube of any required length, thickness, and diameter. 
An outer glazed covering, which consists of the 
coloured labels or inscriptions for the bottles, is 
then glued for a given number of bottles. The tops 
and bottoms, which in some cases are of wood and 
in others of paper, are then cemented in, and the 


necks of the bottles, where necks are required, are 
secured. The jnteriors of the bottles are then lined 


with a fluid composition, which sets hard and will 
resist acids and spirits, and which adapts the 
bottles for containing ink, blacking, dyes, paints, and 
the numerous other substances now carried in glass, 
earthenware, and tin bottles and cans, Irrespective 
of low cost, these bottles have the advantages of 
being unbreakable and of not requiring any 
packing material in transit, while, the weight being 
greatly reduced as against that of ordinary bottles, 
there is a saving in the cost of freight. 


THE French Geographical Society is making 
preparations to celebrate in a solemn manner the 
centenary of the death of La Pérouse, the navigator. 
Strange to say, it is impossible to fix the day or 
even the year in which La Pérousedied. In 1785 he 
was despatched to the Hastern and Southern Seas 
on a mission of discovery. He sailed from Brest 
with two frigates, and reports were received from 
him in due time from Chinese and Australasian 
waters. But after 1788 he and his frigates dis- 
appeared. Expeditions were sent in search of him, 
but in.vain. Ultimately, in 1827, the wreck of the 
frigate was discovered on Vanikoro Island, one of 
the New Hebrides Group, and in the following 
year a French captain who visited the island brought 
home the report that La Pérouse and his frigates 
had been wrecked there, probably 40 years before. 


PROBABLY the greatest test of resistance to, 
abrasion and flow is found in the wire-drawing die. 
These dies require to be made of excessively h 
steel. Two unusually good dies contained 1:975and 
1°92 of carbon, with 432 and °512 of silicon, phos- 
phorus, sulphur, manganese, and copper. hese 
might be called cast iron, were it not for the fact 
that they are good'malleable cast steel. Such a die 
drew the other day, in my presence, a coil of 1.00 
carbon wire 1°190 feet long from . 105 down to 092 
inch diameter, and the diameter did not vary in the 
whole length of the coil 00025 inch.— American 
Engineer. 

THE most interesting alloy of aluminium with 
zinc contains 3 per cent. of aluminium. It is 
harder than either metal, and the brightest of all 
the alloys used. Ninety-seven per cent. of goldand 
3 per cent. of aluminum give a more beautifal 
colour to the gold, and yet the latter metal does not 
lose in ductility or malleability. The introduction 
of small quantities of foreign metals into 
aluminium improves its brilliancy and hardness 


‘without very greatly injuring its other properties; 


while the properties of other metals are almost 
invariably improved by the addition of small 
amounts of aluminium. 


AN improved method for making steam packing 
consists in forming washers of what is known a8 
“t rubber belting,” or of a textile material similarly 
prepared with rubber, and subjecting the same to 
an oleaginous bath, heated to a point slightly below 
the boiling point, said bath containing finely- 
pulverised plumbago, steatite, and mioa held in 
suspension. 

THE children of the blackest Africans are born 
whitish. In a month they become pale yellow, in 
a year brown, at four dirty black, and six or seven 
glossy black. 


May 27, 1887. 
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comm 
All communications shox 
* 5 eae yee 832, Strand, uf 4 
a at- ce Orders to m yabie to 
J. PASSMORE EDWARDS. = 
% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 


which tt apar: 
“I would have everyone write what he knows, and as 


much as he knows, but no more; and that not in this only, } 5 


but in all other subjects; For such a person may have 
some cular knowledge and experience of the nature 
of such a person or such a fountain, thatas to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original.”—-Moniatgne’s 
71. ' 
—— 2 — 
B 277-84 BOOTIS—B 71—B 31. 


[27807.J—IN a letter in the “E.M.” in Deo. 
last, I mentioned that B 277 had heen at a maxi- 
mum. The following are all the observations I 
have secured of this star. They may, perhaps, 
assist in piecing out some other series: 


1886. 
April 8.—Below Arg. (＋ 1°) 2,696, and above star 
p. Tint, magnificent; crimson; almost 


ery. 
„ 9—About8} mag. Rich red—not crimson, 
but nearly scarlet. 
Nov. 17.— Almost scarlet ; striking; 7 mag.; very 
bright and splendid; very fiery. 

„ 29.—7 mag. Bright red, of scarlet hue. 

Deo. 1.—74 mag.; distinctly less in mag.; deep 
scarlet. 

The star 34 Boötis is included in Mr. Gore's 
“Catalogue of Suspected Variable Stars,” being 
No. 447 there. lt is stated that Schmidt found 
for it a period of 361 days, with remarkable ano- 
malies in the light curve. The observations and 
estimates given, however, with the exception of 
one of Mr. Gore's own, do not indicate variability. 
I have been looking over my own observations, 
and did not find that they reveal any variation 
either. I now send these observations, which have 
mostly been made with the opera-glass, and 
generally in sequences. 
colour given were made with 46 on 3zin. 


1888, May 26 6˙0 
» July 17 50 
72 93 27 5:1 
„ „ 29 50 
„ Sept. 4 51 
1 ” 10 50 
„ Oct. 1 50 
1884, May 18 — Red—orange. 
„ June 15 — Red —orange. 
„ July 23 50 Fine orange. 
„ Aug. 26 4°9 Red —orange. 
1886, Jan. 13 50 
10 1. 8 48 
a y 1 mag. 
„ July 9 6 mag. Fine orange. 
28 5 mag. 


„ Dec. g 
1887, Feb. 18 8 above 7 Corone, About 4˙8. 


„ Feb. 26 

» Mar. 15 ö mag. 

77 ar. 27 6 AE 4 

„ Apl. 14 4.7 0'2 above 7 Coronæ. 


It will be seen that, with the exception of one or 
two of the later ones—which perhaps indicate that 
the star was a little brighter—these observations 
do not show any variation. It would be interesting 
to learn upon what grounds variability was de- 
duced by Schmidt, and what were the limits which 
he assigned. There is one circumstance worth 
noticing, which is, that the star is so near 
e Boötis that naked-eye observations of it oan 
hardly fail to be influenced by that star. Now 
e Boötis appears to be an irregularly variable star, 
and the fluctuation in its brightness would possibly 
affect observations of 34. This might account for 
& supposed variation. The star is B 337, and both 
the observations given by Birmingham give “5” 
as his estimate. The D.M. magnitude, however, 
differs, being 5'8. This difference is of importance 
in another way. Mr. Gore says “ Sir W. Herschel 
gives 84 — — 26-" This signifies “34 considerabl 
more bright than 26.” According to Prof, Pritohard, 
Sir W. Herschel’s abbreviation “—” was equivalent 
to 0'4 mag. If 80, the double dash may be equiva- 
lent to about 0'8 mag. Now, the difference 
between 34 and 26, according to Heis, is J mag., he 
making 34 = 6 and 26 = 6 — 6. Inthe“ Harvard 
Photometry,” the mags. respectively are 34 = 4°98 
photo. and 6-0 est., and 26 = 6'88 photo. and 6'7 est., 
so that the difference here comes out the same. 
On the 17th Aug., 1884, I found it 6-1, and on the 
8th A pril, 1886, 6˙0. The D.M. magnitudes, however, 
reverse the order of these stars, making 26 = 5:3, 
or 06 brighter than 34, The Uran. Nov. 
mags, differ again; for there 84 = 6 mag. and 


A 
＋ 


The observations of 


26 = 6 mag., so that the stars are made equal; and 
while the mag. of 26 is made similar to what it is 
elsowhere, the mag. of 34 is a mag. below what 
it is elsewhere (except in D.M.), and it is made 
equal to a star thau which it is generally made 
brighter, and than which in the exception referred 
to it is made fainter. These circumstances point 
especially when taken together with what is point 
out above, to the possibility of irregular variation, 
although, these circumstances concerning Arge- 
lander’s mags. apart, I have come upon nothing 
indicating variation in either 84 or 26 Boötis. 
When observing Camelopardus on January 17th 
last, I obtained an observation of B 71, and entered 
itas “Fine orange.” On the 19th of the same 
month I observed it again, and made the same 
entry. This star is in Webb as O 2 67, but the 
circumstance that this pair is B 71 is not noted. 
On the second of these evenings I also observed 
B 31. This is a very fine star. I entered it 7}. 
Fine red, yellowish tinge.” The mags. in B vary 
8, and the colours from pale to 


8. Maitland Baird Gemmill. 
Glasgow, May 20th. 


STAR-FINDER. 


Thinking it might interest some of the To 
toh of it. 


axis. 


lower end of the 
turned up on it at K, and is secured by a wooden 

pin underneath. On tothe upper part 
of the polar axis is fastened the deolination circle 
O, ödin. diameter, made of jin. baywood, having 
the outer rim of a thin compass card divided into 
degrees pasted on to it. The hour cirole F is half 
of a similar card, with the hours painted under- 
neath, and divided to 20 minutes. G is the hour. 
index. D is a straight wooden poin ver, 12in. long, 
having a piece of brass tube E attached, and a 
small opening at J, into which is fixed the point 


of a common pin by which to set the pointer in 
declination. is a nut to clamp pointer in posi- 
tion. By this simple toy affair I have often picked 
up the planet Venus at midday when visible to 


the naked eye. 
Austwick, Lancaster. T. R. Clapham. 


STARS SEEN FROM THE BOTTOM OF 
A WEL 


[27309.J—IT is useless to keep discussing a 
matter of this kind in the absence of precise and 
reliable evidence; but as the question seems to 
haunt the pages of the “E.M.” like an unquiet 


spirit, I beg to offer the following suggestions to 


lay the ghost once for all, It is patent to anyone 
that is conversant with the merest elements of 
astronomy, that it can be of no use to look up a 
chimney-shaft or a coal-pit anywhere and at any 
time of the day and expect to see stars ina general 
way. The probability is, that if stars have been 
seen, ey are the few conspicuous stars that pass 
the zenith inthis country. I submit that there are 
only four that are likely to have been observed 
under the circumstances indicated. They are— 


1 a Cassiopeiz N. Deo. 55 86 


2 & Urse Maj. (Mizar) „ 56 565 11 
8 £ Draconis „ 52 28 6 
4 y Draconis „ 51 80 8 


Star No. 1 should be looked for in some of the 
coal pits near Glasgow; No. 2, the most northern 

its in Northumberland, or those just over the 
Boottish Border; No. 3, the Warwickshire pits, 
near Birmingham; No. 4, the Welsh pits, near 
Cardiff. This last atar also passes the zenith of 
London, so a chimney-shaft in the metropolis, not 
too far from the 51°30 parallel of latitude, might 
suffice. In any case, the exact time of transit must 
be calculated (a matter of very little difficulty), 
and if the sky be clear and the star be then 
looked for, it must be seen, if stars ever were seen 
in like ciroumstances. With regard to the time of 
the year, the star first mentioned is available now, 
Mizar in June, and the two stars in Draco in 
September. If any of our friends living in the 
neighbourhoods referred to will give a list of the 
coal-pits and desoribe their exact locality, the cal- 
culations can soon be made, and at a suitable 
moment the vexed question can be definitely and 


| conclusively settled. W. J. B. 


27810.J—IN the “British 5 
Vol. V., published in 1809, it is mentioned that in 
the Observatory of Paris there is a pit 170ft. deep, 


292 


used formerly for experments on the fall of bodies, 


through which the stars are seen at midday. 
W. C. Cole. 


ON THE LAWS, REACTIONS, AND 
CONSTRUOTION OF SOME FORMS OF 


PRIMARY BATTERIES, 


27311. Two parts of hydrogen require 16 
parts of oxygen, and not 17, as the printer made 


me say last week, to form water. 


The H, given off by decomposition of zinc is 
capable of wrenching oxygen from nitric acid, 
forming nitrous acid, three parts of which reform 
one of nitric, giving off nitrous fumes at the same 
ow, 63 parts nitrie acid oxidise two of 
water, and the nitrous acid formed by every three 


time. 


parts of nitric reforms one of nitric, so that 63 x 3 
er 189 parts by weight oxidise 10 of hydrogen, an 


are equivalent to the consumption of 64'9 x 5, or 


3245 parts of zino. 


Taking commercial acid (stron geat), we find that 
Ab. of nitric acid should neutralise the hydrogen 
evolved by the consumption of 13lb. of zinc. As 
IIb. of zinc is equivalent to 375 ampére-hours at, 
in the case of a Grove's cell, 1:91 volt, we should, 
in a theoretically perfect cell, obtain 716'25 watts, 


or close on 1H.P. (electric). 


In practice, we find that we are fortunate if we 
get 40 per cent of this, so that we may take the 
average commercial efficiency of this form of cell 
as from 35 to 40 per cent. for a thoroughly well- 
For 
lighting purposes, where R = 37, we may obtain 
better results; but we find that we have to throw 
away the nitric acid when only about 80 per cent. 
as the E. M. F. rapidly 
falls at about that point. Tf we take nitric acid at 
8d. per lb., sulphuric acid at ld., zinc at 4d., we 
get the cost in theory of this form of cell as zinc 


constructed and carefully-attended cell. 


of its power is consumed 


4 04d., sulphuric acid 1°33, nitric acid 5°53 ; total, 
10°90 pence. 


In practice, of course it is quite 60 per cent. 
dearer. The causes for this are that the nitric 


acid and the impurities contained in it attack the 
zino, especially when the cell stands idle ; that the 
internal resistance of the cell is high, as dense 
porous cells are imperative; that a great part of 
the acid is wasted, and that the internal resistance 
rises steadily from the commencement of discharge, 
so that we find the effective I. M. F. about 16 volt. 
This makes the cost about 1'3 penny per lamp of 
20 candles. Other sources of waste tend to raise 
this still higher, so that the man who can obtain 
a lamp of 20 candles by the Grove's battery under 
15 penny per hour, may think himself very for- 
tunate. 
We now come to the next stage of the subject, 
in which I propose to describe as carefully as the 
particulars supplied me will permit, the con- 
struction of the different forms of batteries, 
together with the uses for which they are best 
suited. 

J propose to divide batteries ‘into two classes, 
single fluid and double fluid. 
Single Fluid Batteries—The simplest form of 
single-fluid battery is the Smee. This cell has no 
depolariser, the hydrogen being removed by 
mechanical action. Its construction is as follows :— 
A thin sheet of silver is first treated with a 
solution of F chloride on both its sides, 
then exposed to the fumes of sublimed ammonic 
chloride, which forms the double salt 2AmCl, Pt Cl. 
on the plate. It is now heated until the AmC] 
and the chlorine combined with the platinum are 
both set free, leaving a film of spongy platinum 
adhering to the silver plate. This silver plate, or 
rather sheet, being usually rather th in, is fixed in 
a wooden or other suitable frame, which insulates 
the silver from the two zincs which are suspended 
one on each side of it, 

These zincs are well amalgamated, and are clipped 
one on each side of the insulating frame holding 
the silver plate by a brass clamp, which forms one 
of the poles of the battery. The other (positive). 
pole is formed by a suitable binding screw in 
metallic connection with the silver plate. The 


| itial E. M. F. of this form of cell 
is about 1°45 volt; but the H. M. F. obtained during 
working varies with the quantity of current given 
off, as a denser film of hydrogen is formed as more 
current is generated, which causes partial polarisa- 
tion, more or less marked according to circum- 
stances. This cell is largely used for electro-plating 
and typing, for which it is most admirably suited, 
as, alt ough the H. M. F. is low (about · ö volt), so is 
the internal resistance ; and, therefore, the current 
is large for the size of the cell, and very constant. 
Another form of battery in which depolarisation 


is effected by mechanical means is one in which the. 


negative plates are formed of carbon discs, partly 

dipping in dilute acid which contains the zincs. 
hese discs are fixed on an insulating spindle, 

and are revolved more or less slowly by clockwork 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,157. 


d | this form of cell is quite four times as dear as the 


MAY 27, 1887. 


or other means, so that the air effects depolarisa- 
tion. I have never seen this form of battery ; but 
should think it too complicated even if it were 
efficient. If I remember rightly, this cell is called 
the “ Bazin” rotative battery. 

There are two forms of single fluid-battery in 
which the depolariser is in contact with the zinc as 
well asthe carbon. The first is the“ bichromate.” 
This, in its simplest form, consists of a plate of 
carbon and one of amalgamated zinc immersed in 
the following solution:—Bichromate of potash 
(or soda), 240z.; sulphuric acid, 10z.; water, 
200z. This cell gives an E. M. F. of two 
volts with a very low internal resistance. It 
runs well for from 1} to two hours, and then 
needs to have the solution changed. Since, how- 
ever, the zino is in contact with the oxidant, both 
these are wasted, and, according to my experience, 


the body observed, for when this is not infinite, a 
correction for parallax must be made (which in- 
creases as the distance of the heavenly body de- 
creases), introducing complications at once. Then, 
again if the body is comparatively near, it appears 
as a diso instead of a point. For these reasons 
practical men always endeavour to avoid using the 
moon for sextant observations for latitude, &, as 
the possibility of error in the altitude is greatly 
increased. 

That no correction need be applied to the cata- 
logued declination of stars is perfectly true, but 
not for Mr, Adam’s reasons, which are simply 
absurd, the real reason being that the fixed stars 
are so distant that their apparent position is un- 
affected by the motion of the earth in its orbit, the 
major axis of which practically bears no proportion 
to the infinite distance of the nearest star. 

Referring to my diagrams, he says that “they 
prove nothing save that were the earth less in 
diameter, then would adegree of latitude be less in 
length.” Now, if our learned friend will take the 
trouble to look at them, and think a little, he will 
see that he is mistaken. 

What I have shown there is that the accuracy 
with which an agle of altitude of a heavenly body 
could be measured, would in practice be found to 
depend in great measure upon the size of the 
earth. To make this clear, suppose the meridian 
altitude of a star to be 50°. Now, let the observer 
travel along the meridian (northward) till he finds 
that the altitude has decreased 1°, or is 49, it is 
evident that he has travelled over 1° of the earth’s 
circumference, or 693 English statute miles. Now, 
suppose him to be placed upon an earth of much 
greater dimensions, he will still have to pass over 
1° of its circumference to decrease the altitude of a 
star 1°; but in this case he will have travelled a 
much greater distance than 69} statute miles. This 
being the case, a little thought will make it 
evident that it would be easier to fix the 
exact position in latitude of a place on 
the small earth than the large, for 1° reading 
on tue sextant will, in the first oase, mean 69} 
statute miles; while on the second, it may mean 
double, in which case any error in the graduation 
of the arc, or in reading off the angle, will be 
twice as great, ae ee 

Again, in his remarks on what is said in my 
letter about the cause of the difference in tem- 
perature between the Torrid zone and the Frigid he 
displays an astounding amount of ignorance of 
anything approaching even an elementary know- 
ledge of the subject. Let it be granted that what. 
he says is approximately correct in theory; but 
what about the real facts of the case as they affect 
the temperature? Near the Polar regions: the sun 
is below the horizon for months together, and con- 
sequently these regions pass through a long night, 
when, owing to the absence of the sun, everything 
becomes frozen; and when the sun is above the 
horizon, it can never attain any great altitude, and 
is frequently partially obscured by fogs and mist; 
consequently, it has very little effect on the tem- 
perature of those regions. . 

There are several other things that I should like 
to notice; but fear to trespass further upon your 


space. 
May 23. Edward A. B. 


two- fluid bichromate to be presently described. 
This cell is, however, very handy where great power 
is needed for a short time, as for surgical work, 
or for running motors for short periods where 
expense is no object. It is cleanly and portable; 
but it is necessary that the zinc should be removed 
from the solution, as the local action, no matter 
how well the zino may be amalgamated, is, owing 
to the contact with the bichromate, very violent 
and rapid. In this battery the hydrogen abstracts 
oxygen from the chromic acid contained in the 
bichromate, which becomes reduced, and forms, 
with the sulphuric acid, potassium (or sodium) 
chrome alum. The other cell alluded to above is 
the Schanschieff, This cell is infinitely superior 
to the last. It consists of a zino plate between 
two carbons, and the solution is a saturated solution 
of sulphate of mercury in water, to which is added 
as much sulphuric acid as it is possible to do 
without ré-depositing any of the sulphate of mer- 
cury. This cell has a remarkably low internal re- 
sistance, and its effective H. M. F. is 1:5 volt. In 
this cell the hydrogen attacks the sulphate of mer- 
cury, forming with it sulphuric acid, and depositing 
the mercury on the carbon plate. This mercury 
can be collected and used over again. This cell 
has only two faults: the cost is high, being about 
48. 6d. per H.P. per hour; and the local action is 
so great that if the zinc be immersed when the cell 
is not in action, the mercury becomes reduced on it 
at its expense, so that it quickly disappears, leaving 
simply a pool of meroury beneath where it formerly 
hung. Arrangements are, however, made for sus- 
pending all the plates out of the solution. 
Electrician. 


MECHANICAL MATTERS, 


27312.) — THE letters of “our” old friend, 
„Eos are very interesting. I hope he will con- 
tinue to give us particulars of his long experience 
in foreign affairs— mechanical, botanical, medical, 
and otherwise, 

I think I remember, many years ago, some of his 
letters on snakes and snake-poison in Africa, India, 
and other places. 

With regard to the work of foreign artisans, 
have they any method of case-hardening iron 
similar to what is used in this country ? “ Kos” will, 
doubtless, have met with many kinds of gums and 
minerals of which we know little in England. Has 
he met with any mineral of a similar nature to 
emery, which would fulfil the place of the finer 
emeries used in optical work—that is, is there any 
which would smooth glass in a similar way to what 
a lump of Tripoli de Venise will polish it? 

“Copeaux” has given us a very interesting 
letter on “ Hook Tools as used at King’s Cliffe,” 
Will he tell us what is the angle of the bevel of 
the cutting edge of these hooks? Is the end of the 
curve ye pened as well as the bend? And, with 
regard to Fig. 4, page 271, does this represent a 
straight tool with the end turned up square across, 
or is it turned up slantwise? Which part forms 
the cutting edge ? Orderic Vital. 


WORKSHOP SORAPS., 


[27314.]—Dyeing Couleur de Rose with “ Safflower” 
or “ Bastard Saffron.’ —This product consista of 
the dried flowerets of Carthamus tinctorius, a staple 
crop in Hgypt, India, and Southern Europe. I 
never could fix this beautiful dye, the most popular 
colour for summer wear among the millions of 
Indian women. When faded, the muslin, or other 
cotton fabric, is washed and redyed, as the process 
is very cheap and simple—a penny or two. Take 
a quantity of safflower, put it in a clean washing- 
basin of cold, soft water, stir it with a stick 


peatedly till the water comes off clear, throwing it 
away every time; squeeze out all water from the 
mass with a piece of flat wood, draining the mass, 
Now take a solution of carbonate of soda, pour it 
on the safflower, stirring well up; then steep the 
muslin or cotton fabric in this mixture, rubbing 
well into it with very clean hands; when 
thoroughly soaked, pour in a quantity of fresh’ 
lemon-juice, turning the cloth over as rapidly as 
ou oan, squeezing and pressing every part of it 
in the liquor. In half an hour rinse it inieold 
rainwater, washing off all the petals of safflower 
cleanly, and then stretch over lines in the open air 
to dry; after that the fabric can be got up like 
other linen. I have frequently performed this 
process for ladies on fine muslin and thin calioo, 
much to their astonishment. Iam told whiteisilk 
will take it. j 


Toilet Rouge.—The whole of the above process 
is carried out, excepting the immersion of ol ith 1 
the carthamic acid is precipitated, washed, and 
dried at a gentle heat, and finally mixed 13615855 . 
with finely-powdered talo, This is the Fre 
cosmetic, aa 


THE SEXTANT AND ITS USES. 


[27313.]—JAMES ADAMS (27305, p. 276) in his 
remarks on my letter, whioh appeared under the 
heading of “The Sextant and Its Uses” (p. 424), 
displays such an absence of anything like a prac- 
tical knowledge of the subject that it is not with- 
out hesitation that I have decided to reply to his 
strictures, 

He first disagrees with what I say about the 
distance of the sun, and, to quote his words, It 
(the sun's distance) might be ten times, or only 
ene quarter as great as it is without in any way 
affecting the matter.” Indeed! Does he not 
know that the farther any heavenly body is away, 
the more acourately oan its angle of altitude be 
determined, and that, for this very reason, stars 
are always N If he does not (which appa- 
rently is the case), it would be well for him to 
make himself acquainted with this and other ele- 
mentary facts before assuming the position of 
oritio. The accuracy of an observation of altitude 
depends—to a great extent—upon the distance of 


the water is of a deep orange yellow; do this re- 
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makes the South Pole at present have fewer hours 


as long as his zenith distance is less than 90° 50 in 
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Pin Saucers.— These are made for giving a flesh 
; tint to silk stockings and other artioles of dress; 
8oz. of petals, prepared as before; 20z. carbonate 
of soda, 2 gallons rain water, and ‘the colour pre- 
cipitated by first adding 4lb. prepared chalk ; when 
alt is well mixed, citric or tartaric acid, finely 
powdered and stirred in, or used in solution. 
' Burnt-in Varnishes.—I was lately looking over 
a collection of small home-made lathe-fittings, 
many years old, when I noticed that the only 
article without a spot of rust was a tool-rest (I 
mean the socket and base); its coating of burnt-in 
blackish brown was nearly as good as when I tried 
two experiments from the pages of our “E.M.” 
over twelve years back. Here they are for the 
benefit of present readers. No. 1. Clean your 
wrought or cast-iron article, and make it quite 
bright, then coat it with a uniform film of some 
vegetable oil (I used cold linseed-oil). This done 
it is exposed in a sheet-metal oven to the action of 
ahigh temperature, not strong enough to carbonise 
the oil. In this way the iron absorbs oxygen at 
the moment the oil is decomposed, and there is 
formed at the surface a thin coat of brown oxide 
which adheres very strongly to the metal, and will 
admit of a high polish, giving it quite the appear- 
ance of the finest bronze. Note.—I made a kind 
of semicircular muffle of an old tin box, over a 
charcoal stove, the work raised up on a wire sup- 
port in the centre to avoid burning the article. 

No, 2. Take oil of turpentine, add to it drop b 
drop, and while stirring, strong sulphuric acid, 
until a syrupy precipitate is quite formed, and no 
more is produced on the addition of a drop of acid. 
The liquid is now repeatedly washed with soft water, 
every time refreshed after a good stirring, until the 
water does not exhibit any more acid reaction 
on being tested with litmus paper. 

The precipitate is next brought upon a cloth 
filter, Let all the water run off, and the syrupy 
mass is fit for use. This thickish magma is painted 
over the iron with a brush; if it should happen to 
be too stiff, dilute it with a little oil of turpentine, 
Immediately after the iron has-been so painted, 


the paint is to be burnt in by a gentle heat, and 


after cooling the black surface is rubbed over with 
a woollen rag dipped in linseed oil. According to 
the author (?) this varnish is not a simple covering 


of the surface, but it is chemically combined with 


the metal, and does not, therefore, wear off or peel 
off as other varnishes do from iron. NOTE.—I 


quite remember I succeeded perfectly with both. 


‘experiments; but at this distance of time, added 
to the distances of travel, I am not sure which of 


gunbarrels could be so treated. Eos. 


HOURS OF DAYLIGHT PER ANNUM. 


pea HAD noted the strange errors of 
„ Edward A. R.,“ p. 242 (let. 27237), and specially 
that of “ making the duration of sunlight longer 
in the Torrid zone than it is in the Frigid”; but 
instead of Mr. Adams's notion (p. 276) that 
“places of all latitudes” had equal annual dura- 
tions, and but half the 8,766 hours of the year, I 
always imagined that retraction gave every place 
decidedly more than 4,383 hours of day, and fewer 
of night and twilight; and that the excess of sun 
visibility was least in the Turrid zone, and greatest 
at each pole. This would be so were the earth’s 
orbit circular, or as little eccentric as that of 
Venus. But I find the effect of its eccentricity 


of light than the Equator, or, I presume, any other 
place ; the hours of day per annum decreasing for 
every step from the North Pole alung a whole 
meridian to the South Pole, but quicker before 
crossing the Line than afterwards. 

No definition of daylight can make it less than 
all the time that a ray from any part of the sun's 
disc is receivable by acalm sea. This is the case 


December, or 90° 49 in June—namely, 90° + his 
semidiameter ＋ 33’ for refraction, or rather 84’. 
This makes the year's daylight at the Equator 
fully 4,423 hours, or 80 hours more than those of 
night and twilight. But by this year's Nautical. 
Almanac we find the North Pole 1s now enjoying 
(“all of a lump ”) view of the sun (or part of him) 

om last March 18th, 8 p.m., till September 25 at! 
noon, or 4,576 hours; and by this and next year’s, 
the South Pole will be so favoured only from Sep- 
tember 20th, 18 p.m. (or 6 a.m. of the 21st), till an: 


hour or two later am, of March 21st, 1888, or 4,394 ' 


hours, only 11 more than half a year. 
At each Hquinox, there are about:102 hours that 
both poles have simultaneous view of the sun or 
part of him; and for 84 of these hours both see 
the whole disc of him; just as, in the evening of 
next August 8rd, places in Wales and western Eng- 
land may zee (doubtless to the triumph of Mr. 
Hampden) the sun and the eclipsed moon at once. 
SUSPENDED FISH JOINTS. , 

-  [27816.]—IN reply to Mr. Lanchester’s letter 
(27291), I beg tosay that there have been numerous 
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attempts made to solve the question he has been 


specting this joint; but none seem to have had 


‘The larger sizes should be driven into big, strong. 


: ; ot sure which of | a kind o 
them is represented in the tool-rest holder. ‘Surely |, 


‘lacquer or varnish. I have often wondered since 


| within the limits likely to be required, it must be, 


accuracy; but for commen use, where ascrew ie, ö 
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imagine that the incipient error to which I have 
alluded, would show itself in an almost impercep- 
tible change of thread-pitch, rather than in a dis- 
tortion of thread, as the limits of traverse were 
reached ; but the nature of this error, and, indeed, 
the question whether an error does or does not 
exist, can only be decided by practice. 

I have read through the descriptive articles, and 
also the various letters, and do not think that 
40. J. L.“ has said a word too much in favour of 
this novel contrivance. I also read with equal 
interest the letters of Mr. Wenham and“ J. M. G., 
and at first I could see little in the invention, but 
further perusal showed me that it was a thoroughly 
novel idea, and one which will bear further develop- 
ment. I have ventured to pen down a few matters 
which may, perhaps, not be altogether valueless in 
screwology. Let us begin with some very elemen- 
tary principles. 

What isa screw? An inclined plane wrapped 
round a cylinder, Suppose our flexible inclined 
plane to represent the section of a staircase—that 
is, formed of a number of equal horizontal steps 
and a number of equal vertical or rising steps. If 
this be wrapped round a cylinder, we may consider 
it as a spiral staircase, on which it is obvious that, 
say, three steps forward or backward.take you 
three steps up or down, and it is immaterial in 
what part of the stair these steps are taken; an 
equal forward motion always causes an equal rise. 
This is the essence M screw motion, and if we con- 
sider the steps to diminish so that eventually the 
zigzag line merges into an even curve, this curve 


proposing. Numerous patents have been taken re- 


such a success as would justify their general 
adoption. One of the most common is certainly 
that which consists in the use of fish-plates ex- 
tending over the lower head of the rail, which they. 
embrace, and under which they are bolted together. 
Practice has not proved that this complication was 
very advantageous. Ithink, for my part, that the 
use of a metallic permanent way, with the use of 
Vignoles rails, on longitudinal sleepers, would be 
one of the best solutions of the question. 
Longsight, Manchester. E. Gobert. 


HOOK TOOLS- FOR TURNING AND 
CARVING WOOD. 


[27817.]—“ CoPEAUX” refers to me as having 
many years ago described in the E.M,” my prac- 
tice of using hook tools for hollow wood-turning. 
I had forgotten that ] had done so. I do not use 
the T-rest as an abutment for the tool, but merely 
lower it down below the centre to serve as a sup- 
port, then, by grasping the rest and stem of the tool 
together, draw the hook tool into the work near 
the bottom. By this method of holding, the tool 
will not catch, as the rotation of the work has a 
constant tendency to thrust it away. These hook 
tools, slightly modified, make splendid carving 
tools. For this purpose the end of the piece of 
steel should be drawn out into a thin blade, and 
bent round a pin into the form of an eye or ferrule | 2 L | our" L 
having an inclination of about 10° with the stem ; | 18 a Screw spiral. Its property is evidently this— 


the end is then filed up to a cutting edge both at | uniform rotary motion of the foundation cylinder 


the top and bottom of the ferrule like a gouge, and causes uniform traverse motion in a direction 
parallel to the axis; or expressed in a form more 


then hardened and tempered, sharpened with the L L 
convenient for our present purpose, uniform equal 


grindstone and oilstone, and the edge kept clean c b re | 
by using a round oilstone-clip inside. These tools | traverse motion accompanies equal angular motion. 
A cylinder is bounded by a closed curve—the 


may be made from lin. down to gin. in diameter. 
They cut best with the lower incline downwards; | circle—hence a continuous inclined plane wrapped 
but the upper edge is useful for undercut work. | on such a solid must return over itself at equal 
distances apart, and thus forms a uniform, con- 
tinuous spiral. Let us now lava the cylinder and 
consider a solid, or part of a solid; not bounded by 
a closed curve. Hitherto the inclined plane and 
solid have been used to develop the spiral; let us 
now use the inclined plane and spiral to develop 
the solid. For this purpose we are not confined to 
the use of the identical screw spiral; it is possible 
to develop a spiral curve which, while not being 
a screw spiral, shall yet have precisely similar 
‘properties, and may therefore be used as a base to 
develop a'screw. e have said that the essence 
of screw motion is—uniformly equal traverse 
motion accompanying equal angular motion—that 
is, it is compounded of two uniform motions: a 
rotary one about a fixed axis, and a linear one 
parallel to that axis. Now, in the ordinary cylin- 
drical spiral these motions take place in planes 
square to each other, the rotary one about the axis, 
the linear one along the axis. Let us next com- 
pound them both in one plane. 2 
First, with regard to angular motion. Two 
bodies have equal angular motion when their 
radius vectors sweep through equal angles in equal 
times. We are, therefore, not limited to a fixed 
length of radius: this may be variable without 
affecting the angular motion. On any line EAD 
draw a circle A BO with centre D. Divide this 
by radii into any convenient number of equal 
parts, say, 36, the radii D1, D2, &c., being drawn 
at 10° apart. At E, draw ÉF square to E D, and 
on it mark off a number of equal spaces Ha, a b, 
bc, Co., the length of each being (merely for con- 
venience of Iae equal to the arc Al or 
1-2, Suppose that a body 1s revolving uniformly 
in the circle A B C, at such a rate that it would 
describe the path A1 in a certain definite time. 
At A suppose it to become acted on by ‘avother 
constant force, which alone would’ carry it 
from E to a in the direction E F in the same 
definite time. Then under the influence of 
the combined constant forces the body will 
describe a spiral path AG, which is found in 
the following way:. Through each of the points 
a bc, &c., draw lines parallel to E A D, and prolong 
‘the corresponding radii D 1, D 2, D 8, &c., till they 
intersect these lines at 1’, 2’, 8, &c.; these are 
points on the curve AG. Let Ea 2 a, radius 
vector Dl’ = T, and angle A D 1 = 0, then: the 
oopeaux. Auation of the curve is evidently g 
: na ae EE TE? 
ts | 
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handles about 18in. long and Ijin. diameter. A 
person with atrong arms and wrists will be able to. 
cut most kinds of wood away with these tools at a 
surprising rate, scoring it off in great, substantial 
strips, and if having an eye for figure, and supple- 
mented by smaller tools of different patterns, such 
as V-shaped, will speedily carve out a figure, as 
these tools cut equally well across the grain. I 
have always had a liking for pattern making, and 
one of my favourite tools for curved work has been 

1 riffler made according to this section. 


It consists of a bar of steel about 10in. long, hard- 
ened and blue-tempered, with the top cut into 
teeth. The sides and round back are smooth. For 
roughing out, the toothed side is used as a rasp or 
saw; but for trimming off to form and working 
round projections, the tool is laid on either side, 
which serves as a guide, enabling incurved work 
to be sliced off, more or less in thickness, with 
much facility. F. H. Wenham. 


HOOK TOOLS—INDIAN TOYS. 


[27318.]—IN my letter last week (27286) the 
rinter has made me say “wet the tool on the 
ack"; the advice was, of course, to “whet” the 
tool. l 
The blade of No. 4 is only in. broad, not 1}in., 
as given in the drawing. The blade of No.3 is 
about iin. thick at the back. 
Long ago, when folks came from India by the 
Cape, I, and several other small people, were 
made happy by a present of wooden toys of Indian 
workmanship, mostly turned, the outsides of Which 
were covered with a brilliant green and red 


what this varnish was, and where, and how, these 
toys were made, The hollow ones are evidently 
done by some sort of hook tools. Can Eos en- 
lighten us? I was interested to see specimens of 
such toys in the Exhibition last year. It might 
have been fancy, but it struck me these were not, 
so Well finished as my old playthings, 


S 
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NIBLETT'S SCREWING “APPARATUS! 
AND SOREWOLOGY. a 


(27319.]—THE novel arrangement of screw-gear'i 
invented by Mr. Niblett is, I am sure, a very clever, 
useful appliance, ahd one which does infinite oredit 
to the ingenious and persevering inventor. Still, 
I am not able to satisfy myself that a slight error! 
is not caused by tilting the swash-plate; but, 


practically, very ttifling indeed. The apparatus i 


e $ 


not intended to cut sorews with mathematica 


is needed quickly and without much trouble, 
think it will prove à very efficient tool. I should 
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F | subject will receive the attention of mathema- 
ticians more competent to deal with it than lam; 
/ for I consider it a useful mechanical contrivance, 
GZ 4 7 6 1 H and worthy of investigation. It is quite possible 
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thus get another spiral, similar but more ourved, 
than the firs 
divisions on 


motion, the choice being determined by the 
practical conditions to be satisfied. With the 
interior ourves it is evident that more of the circle 
of revolution can be utilised; but the radial 
distances rapidly increase in any case, though this 
is less perceptible with the inner curves, as they 
start from circles of small diameter. 

Let us now suppose the curve A G to be used as 
the base-curve of a screw. My opinion is that, 
strictly, it should be used as a dase only; in any 
other way we de-base it, Erect upon the plane 
G G H H’, a solid—cylinder if we may so term it 
whose sides are bounded by the curves G A G 
H’ A’H. Now, considering ADA as the initial 
plane, if we cut through the solid by a plane in- 
clined to the initial plane at the angle determined 
by the pitch of the screw, the sloping face of the 
solid will give the proper contact edge for de- 
veloping the screw on a revolving cylinder. 
Similarly for any other pitch of screw the solid, 
must be cut through at a different angle. 


Now, I think it will be evident that the bounding |. 
curve of this sloping face is different from that of | 


the base from which the solid rises. It is, so to 


speak, & more open curve, and would lie outside | 


at of the base. This leads me to think that 
tilting the base curve, so as to make it serve for 
several pitches, cannot give a rigidly uniform pitch 
throughout, though I feel confident the error must 
be slight. If the curve GAG’ be conceived to 
rock on the axis A D A’, it obviously generates a 
figure which is part of a spiroid of revolution, and 
does not coincide with part of the cylindric solid, 
rising square to the plane GG H H. But if we 
determine accurately the curve for one certain 

itch, by intersecting the solid as above described, 
it is evident that we may use this with a minimum 
of error by tilting it for various pitches lying near 
to the foundation pitch, the limit of variation in 
this respect evidently being the mechanical 
accuracy with which the threads are required. 

For the better ppoe anaig of the effect of 
tilting the foundation curve, 1 give the rough 
sketch (Fig. 2). Here E F K represents the section 
of an inclined plane, which, wrapped on a cylinder, 
would give a screw of the pitch we desire. It 
represents also the inolination at which the swash- 
plate must be set to develop the curve. Divide 
the base into equal parts Ha, ab, b c, and draw 
am, bn, cl, parallel to the perpendicular K F. 
From D, set off three equal angles A Da’, a/ D &, 
De, Draw the parallels a a’, 5 5, c e, cutting the 
radii in a’ , . Those are points in the base spiral 
er foundation eurve. Next draw a'a”, 5 ee" 
parallel to the corresponding lines in the triangle, 
and cut them by the second set of parallels drawn 
from the points mn? in the hypotenuse. The 
second series of points a”b"c” are in the spiral 
curve on the sloping face of the swash-plate, and 
represent the true curve required to trace the 


screw. (The figure is not drawn accurately, but is 


I may be wrong in my conclusions, and, if so, I 
shall be glad to be set right. But one considers- 
tion seems to me to weigh very heavily against 
there being no error at all caused by varying the 
inclination, and it is this: — If there be no error 
arising from tilting the curve through a small 
angle, there should be none for a much greater 
angle. Now, suppose the plate to make an angle 
of 70° or 80° with the foundation circle, will it then 
develop a thread of uniform pitch throughout? 
If it will, then it must certainly be correct for any 
lesser angle. But such considerations do not 
detract from the merit of the invention, and my 
wish has been to call attention to the good points 
rather than to investigate minor defects, which 
will scarcely be apprec ane in the use for which 
the apparatus is evidently intended. 

Orderic Vital. 


TINY CHUOKS. 


[27820.J—THE seeds of many forest trees and 
creepers in the Indian jungles are used as beads 
for necklaces and bracelets by the natives, and are 
valued in Europe when mounted in the precious 
metals. I had collected many brilliant and corru- 
gated species, and fancied I could perforate them 
myself—no easy task, the shell being tough and 
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simply intended to show the principles involved. | horny in its character. I made a lot of slender 


is shown in perspectiva; and in strictness 
the foundation circle would be projected into an 
ellipse, on which the angles A Da’, &., would be 
apparently unequal.) 

t might at first sight be said—since the move- 
ment of K E on the plane K E F, about E as centre, 
affects all the ordinates proportionally—Is not the 
same true of the ourves Ag, A G which are 
situated in planes whose sections are E F, EK? 

A little consideration will show that it is not. 
Supposing the curve A G to tilt about AD as axis, 
it is evident that as the angle of inclination de- 
oreases, each point in the curve will fall back from 
the tops of the perpendionlars, which will thereby 


drills out of darning needles, and having completed 
them, I found that my smallest Archimedean would 
not carry them. I got a crochet needle holder, 
which clasped the drills tight; but this awl-like 
tool, without rotary power, I found useless, and 
broke several drill points. The crochet holder 
being of brass and very thin stuff, I bethought me 
of having it copied in steel, and duly sent the pat- 
tern to the Government foundry and workshops in 
N.W. India. No. I, the larger specimen, to hold 
darning needles ; No. 2, the lesser, to clasp tigh 
the least of sewing needles. My order was we 
executed. No. 2 is a triumph of good workmanship, 
and bears microscopic examination; the regular 


A 


trace out a new curve within the old one, thus | minute thread of its taper screw split into four 


showing the true spiral needed to cut the altered 
pitch. Hence I conclude, that the effect of tilting 
the curve to out. different screws, will be to cause a 
very gradual‘ increase or decrease in 7 as the 
limits of traverse are reached. But I feel certain 
this will not be very conspicuous, if the curve is 
accurately formed for a certain pitch, and the in- 
clination kept within reasonable limits, Evidently, 
the less curved the spiral, the less is the variation 
caused by altering the incline, 

The contact roller must obviously be very 
correctly formed, its surface parallel, and its axis 
quite square to the axis of the lathe, From an 
inspection of the series of spirals on Fig. 1, it 
weuld seem possible to arrange several of these on 
one inclined plate so that a set of threads 08 be 
cut, as, for instance, 8, 16, 24; but probably the 


length of the contact roller might prevent this 


being effeoted. 
In concluding this lengthy paper, I hope the 


elastic parts springing together ; the internal sorew 


of cap for tightening any slender drill or watch 


sorew, however fine, is mostexact; there is a bead- 
ing in two places to give the fingers a proper hold 
in screwing up, and one-third of the cylinder below 
the split screw is made hollow, as per dotted Jines, 
exhibiting removable shanks, fixed with fusible 
metal, to suit lathe or Archimedean at * 

os. 


A GOOD HAND-DRILL. 


1 ee drt yh to remarks of “ Brace” 
(27251, p. 245), I am pleased at last to hear there is 
a chance of this useful tool coming into the market. 
Since I learnt my prov. patent was useless, I have 
made all sorts of inquiries for Haxton’s drill, but 
no one had ever heard of it, and I almost thought 
Mr. Haxton was going to allow his patent to 
come a dead letter, 
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dase the bearing portion of the drill-spi 
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Asa boy, the revolving handle of a brace always 
had a sort of fascination for me; but I never 
thought of making use of it in drilling till L had 
occasion to examine the merits of different forms 


of hand-drill. I soon decided that the ordinary] I 


brace was by far better than any other contrivance ;. 
but it wanted speed for small drills. I then made 
an arrangement of brace with gearing similar to 
the back-gear of a lathe (asin Fig.1). This in- 
volved four toothed wheels. To simplify it, I pro- 
posed to try an annular wheel on the brace, giving 


motion to drill spindle through two small wheels | 


inside Fig. 2; but I could nowhere get this annular 
wheel, so never carried out the idea. At last my 
s revolving handle” came tomy ‘aid, and I rigged 
up a brace with pulley on drill-spindle, and a larger 
one fixed to the handle. With an open band, the 
drill revolved slower than the. brace, 
with a crossed band, much faster ; but the slipping 
of the bands made the contrivance useless as a tool. 
Ithen substituted two bottle-jack wheels for the 
pulleys, and was delighted to get an admirable 
small drill. Wheels being same diameter, the drill 
revolved twice as fast as the brace. Up to this 


point I was unaware of the existence of a sun-and-|_ 


15 motion, and I now think Watt probably got 
idea in a similar way seeing a handle, though 
sed revolving on the pin carrying it. After- 
W T made larger drills with different speeds, 
and arrived at the form of which J gave the sketch, 
finding that speed of 4 to 1 (from wheels, 8 to 1) 
was the maximum practicable, The drill is a sort 
of combination of screwdriver and orant and for 


~ small drills is the best mechanical principle I have |- 


as yet seen lied, as the power goes the same 
course as the drill—round the same axis—and 
multiplies the speed at the same time. ` I wish Mr. 


axton more success (commercially) than I have 


had with the thing. I think he will find such a 
appreciated by sculptors in marble, in which | ` 


dle should 
extend Gin. to gin. at least, The drill-holder I con- 
structed for my own drill is somewhat different to 
anything I have seen in use. It is a split hollow 
1 8 taking one size of drill-shank only, the 
| fitting in easily. At the end aring with 
zet-zarew is fixed to one jaw, so that by a quarter 

of the screw both jaws are closed upon 
the shank. This (where the slight projection 
of the screw is no obstacle) is much more of a tool 
than the American chucks. I find, with the latter, 
that to get a good grip on a smell drill it is almost 


necessary to put the spindle in the vice and appl 
à spanner. There is tof 


ENGLISH MECHANIU AND WORLD OF. SCIENCE : No. 1,157. 


rubin 


for a brace to. be used under pillar as well as 
in the hand. Turning nut releases the jaws. 

I hope, Sir, that you will pardon the length of 
this, as I write in hopes that some may benefit by 
it. 5 Ti 9 63 . Silke. 

A HANDY SWITOH. 

[ 27822.J—HAVING been greatly bothered at one 
time by unauthorised people making use of an 
electrio light battery of mine, I devised a switch 
which could only be moved by a key, thus putting 
a stop to their little games. I have found it so 
extremely useful myself that I inclose sketch and 
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> 


— 
8 
, 
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N 
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‘description for the benefit of others in a like 
plight. It consists of a baseboard about 6in. by 
bin., on which is fixed a lock C. Directly in front 
of the bolt of the lock are placed two springs A B, 
about zin. in front of the lock; they are not, of 
course, touching. The one is connected to one 
pole of the battery, the other to the lamp, or what- 
ever it may be. When the lock is locked, as it 
were, the bolt shoots forward and presses the two 
springs together, thus completing the circuit. 
When it is unlocked they again separate. The 
| whole is covered by a case about bin. by 4in. by 

lin., leaving a lin, margin of baseboard. 

E „ TLondiniensis. 
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| LATHE MATTERS, &o. 
. . [278238.]—I SEND a woodout which will, I think, 
prove of interest to many. The out represents an 
„American-made lathe for brass chuck work—that 
is, work turned without.the. ute of the back-centre, 
though it has a; back-centre which can be used in 


’ surface from a large sorew and cone upon 
cone. The least rust makes a dead lock. The only, 


small advantage Joan see in their use is that they, 
‘take various odds and ends of drills. Of course, 
I am not speaking of lathe chucks. With the 


the ordinary way in connection with the hand-rest. 
Some time. ago, while the front-slide controversy 
was raging, it. was pointed out that there was a 


believe, and |. 


an enormous amount of 


holder I have sketched, the tightening power is difficulty. about removing the saddle when plain 
applied in a plane ab right-angles to the plane of | turning. by hand was required, and several ways 


Pag © at 


it 


ERNIS 
5 


uud 


Zj 
| 


Auuund 


| 


juu 


the revolving spindle, so that the position of the were shown of meeting the difficulty. Here we 
spindle assists the action of tightening. It is have another way—namely, by fusing the poppet 
centring in effect, and a drill is fixed and removed | and slide-rest into one! Thus the poppet gains 
with the minimum of trouble ponb I hope the power of “setting over” and of swivelling 
some of your readers may be induced to try it. round. It can bore as usual; but as the barrel is 
Fig. 3. represents a removable handle I designed, ! square the drills require no slotted T to keep them 
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; t 
from turning. When used as a slide-rest, the tools 
are fixed into theconed hole which takes the centres; 
and this is apparently all that is required for face- 

work, Cylindrical work on brass can probably be 
quite sufficiently well done by hand, no slide-rest 
or saddle being in the way. The square “ cylin- 
der” (I) is moved forwards by a screw D, and alsa 
by a rack and pinion, the handle of which is seen 
at HE. The handle at C locks the pinion in or 
out. The mandrel is very properly made of great 
length to give steadiness in overhung work. At 
the back will be seen a traversing bar for screw 
cutting, somewhat similar to Mr. Wenham's; but 
in this case the depth of cut is regulated by a 
slide-rest fixed upon the bar. I do not know 
whether a spring is required at A A’ to hold up the 
guiding die to the hob or guide-screw, or whether 
the cut is gradually deepened by the slide-rest; 
but evidently the die and hob must close 
when the first scratch is made as well as 
when it is brought to its fulldepth. One feels 
this would be all right for brass, but for iron and 
steel the bar would, I think, require to be much 
stronger and very tightly fitted. Instead of fitting 
the guiding screws on the mandrel, the makers 
have preferred to fit them on toa short shaft driven 
by gearing, which is sometimes of equal and some- 
times of a 2 to 1 ratio. This shortens the arm 
which carries the die; but I think it a mistake to 
introduce back-lash instead of allowing the tool to 
run back in cut, 

Will someone say whether Fox was not the 
original inventor of this class of lathe, and, if pos- 
sible, give us a cut of a Fox lathe ? 

I am obliged to “R. R. N.” for noticing the 
query about the Essex chuck, I have two mandrels 
coned out to take the same centres and bored up 
Zin. with jin. holes. I wish to fit either the 
American split-wire chuck or an Hssex chuck into 
them; and, to avoid all overhang, should like, if 
possible, to use only the spring part of the Essex, 

tting it oy inside the mandrel. Will 
“ Britannia" kindly say whether such a plan can 
be recommended (see sketch last week). 

I was surprised to find from O. J. L. s letter 
that there is an exhibition at Bradford. I under - 
stand there is also one at Manchester, also contain- 
ing lathes and other tools. I have seen no notices 
or advertisements of either of them, nor even heard 
when they open and close, and think some account 
of them would be acceptable to many of us. 


LATHE MATTERS. 


. split jaw chucks mentioned by 
c F. A. M. letter 27250, are used in this country 
on light drilling-machines, and gre fitted to the 
spindle in the manner shown in his sketch. In a 
lathe I recently designed, I am thinking of using 
similar split jaws for holding drills; but with this 
difference, i.e., that the pressure of drilling causes 
the chuck to grip the drill, all screwing being dis- 
pensed with. The chucks will be prevented from 
turning round by means of a temporary feather, 
which I think, however, will be a superfluous pre- 
caution, - 

My objection to the adoptjon of so large a nose 
as Mr. Gray proposes, is that it excludes the use of 
2in. and 3in. vice and other chucks, which are 
mounted on face-plates; there being no room 
behind the holding screws. I would not use a 
screwed nose on a 2in, or a 2'in, lathe. From 3in. 
to Ain. a lin. nose would be a very suitable size; 
but from 4}in. to 5hin., I would not have more 
than 1łin. for the nose, though even this size 
would cause some trouble in mounting small 
chucks, 

My experience with the cone fitting coincides 
with Mr. Gray’s remarks in letter 27255. The 
chucks supplied with the lathe will fit perfectly; 
but those subsequently made at home are very 
difficult to fit. Notwithstanding the most careful 
setting of the slide-rest, the chuck will often only 
bear on the cone in certain places, thus necessitat- 
ing a great deal of scraping. Ido not think the 
cone alone is altogether trustworthy. I have seen 
lathes made with the cone fitting; but it has 
always been in combination with the flange or the 
cylinder fit. 
A. F. Shakespear. 
Lüttichaustr. 14, Dresden, May 20. 


[27825.]—IN considering. the shape of a lathe- 
spindle-nose there are three points from which it 
must be viewed ; the desired result is that a face- 
plate or chuck should be held firmly, its surface 
truly at right angler to, and concentric with, the 
axis of the spindle. The first point of view is the 
mental conception of an ideally perfect spindle-nose 
and chuck-boss; I mean “ perfect” in “fit.” This 
“perfect fit” is one of those things which are eas 


to imagine, but somewhat difficult to carry out; it 


is, however, from this point of view only, or, at any 
rate, mainly that several correspondents seem to 


look at the question. From it either a cylinder 


and shoulder fit or a cone fit will equally well give 
the desired result, 


The second point of view is the maker's pon. and impregnable hardness of metal are 


After all, the surface of a cone is produced by a 
straight line revolved in a true circle. The accu- 
racy of that straight line depends on the truth of 
the slide-rest, and the accuracy of the circle on the 
truth of the originating lathe-spindle, exactly the 
same as in the case of a cylinder; therefore, the 
production of atrue cone is no more difficult than 
the production of a true cylinder. But whereas 
when the true cone is finished, the true 
bedding-surface of a cone-nosed mandrel is 
finished; when a true cylinder is finished, 
only half of the bedding surface of a 
cylinder and shoulder fitting is done. The 
shoulder has yet to be formed, and unless this is 
truly at right angles to the cylinder it is useless. 
Now, I think that no one would wish to contend 
that it is easier to get two settings to exact corre- 
spondence with two other settings than it is to get 


one setting to one other setting. But even yet the 


maker has something to look at ; the fitting surfaces 
on the spindle-nose ought to be ground true with an 
emery wheel after the spindle has been hardened 
and trued on its bearings. And here again I think 
everybody will admit that it is easier to grind one 
straight line than two at right angles including a 
corner. As a matter of fact, the latter is a very 
awkward job indeed; the former is a very simple 
one. That the cones should be trued by grindin 
spindle nose and chuck together (with alittle san 
I suppose !) is, firstly, impossible, and next, even if 
possible, would not give the desired result. The 
spindle-nose should and easily can be made a per- 
fect cone, perfect in straightness of face, perfect in 
roundness, and perfect in concentricity quite inde- 
pendently of the chuck. Moreover, as it has no 
sharp corner the surface of the cone may be left dead 
hard, and so preserve its truth almost indefinitely. 
But, after all, the making of spindles is manufac- 
turers’ work, and thevease or difficulty of producing 
a particular design does not affect lathe users, 
except in so far as it may influence the cost. The 
making of a true seat in a chuck, however, is of 
more immediate interest to the lathe user, as he 
often makes new chucks for himself. To gain 
full advantage from the cylinder fit, the whole 
length of such fitting part on spindle and chuck 
should bear alike—that is, they must be exactly 
arallel, and fit to within a limit of 2h of an inch. 
don't wish to imply that this is impossible, or 
even exceptionally difficult ; but it does require 
considerable skill and experience. If, after much 
care and time, the least bit too much of a cut be 
taken at last, the cylinder fit is no fit, and the job 
is spoiled. Whereas, if in boring a cone seat, the 
angle of cone be not quite correct, another cut can 
be taken to true it, and the only result will be that 
the chuck will go a little further on the spindle; 
the fit, and the centring will be as perfect as 
before. 

As for the face of the chuck boss, I don’t think I 
can remember one leaving the lathe a perfect fit for 
the spindle shoulder; they almost always require 
scraping to bear equally all round. The third 

oint of view is as to what the result of wear will 

e. Now, everything must wear, sooner or later, 
more or less. When the cylinder-fit of a lathe 
spindle-nose is worn small, its value as a concentric 
setting is gone. But when a cone-fit wears, and it 
has worn equally all over, the chucks will only 
screw a bit further on; its power to centre will be 
as perfect as at first ; while, if it has worn unequally, 
it can be trued up very easily, and its old chucks 
will still fit it. 

I have written somewhat fully on the merits of 
cone-fitting, because experience has taught me that 
it is the only perfect practical method of making 
interchangeable fits. y own impression is 
that the centring of a lathe chuck as usually 
made is practically a cone-setting. The chuck 
boss cannot be made a perfect fit on the 
screw, because if that were done, it would 
be too hard to put on andoff, Also, everyone must 
have noticed that if a very loose-fitting chuck be 
screwed up firmly, it generally runs true after it 
has once been trued in its place. The chuck is 
really held between the shoulder on mandrel and 
the backs of the threads. They are conical as re- 
gards the axis of spindle; they centre the chuck 


(more or less perfectly), and the shoulder sets it 


square, 

I like Mr. Rawlins's suggestion of putting the 
screw behind the cone, and shall try it the first 
time I have an opportunity. 

Of course, in making chucks with a ooned seat, 
the worker would have a plug gauge the exact 
duplicate of the cone part ofthe spindle-nose. This 
he would try into the chuck, so as to be sure he 
had got the exact taper before removing the chuck 
from the working lathe. 

Jno. W. Newall. 


_Arnold-road, Bow, E., London, May 21. 


LATHE ATTACHMENT. 


[27826.]—H4s anybody tried the bayonet-socket 
‘joint? I have been doing so lately, and I think for 
small lathes under certain conditions it will do well. 
The greatest accuracy of fitting in stem and cylinder, 


Corundum powder and good dana hirda wil 


accomplish both. When I have more time I in- 
tend to make further experiments in this matter, 
Which portion will best suit mandrel or chuck has 
to be proven ; at present, the latter seems the most 
suitable for socket—brass chucks would need sheet- 
steel collars. A, chuck; B, mandrel. es 


THE BSSEX CHUOK. 


27327.]—IN reply to “F. A. M.,“ the mandrd 
of lathe can be drilled so as to form the socket of 
the Essex chuck, and the cap of the chuck would 
be tapped to fit on the nose of mandrel. The hole 


must be drilled so as to be a good fit at 6, and 
countersunk to fit the inner cone 4. The cap, 
when screwed on, would contract the jaws in the 


usual way. The illustration will show. 
T. A. B. 


SUPERNATURAL DARKNESS. 


[27828,J~—IL HAVE no desire to enter into m 
argument with a correspondent who is so courteou 
(?) as the writer of letter 27287, page 272; but, in 
order to prevent readers being misled by the sak 
letter, wish to say that the passage in Josephus 
given up by Lardner, Gibbon, Warburton, sa 
others, and that the “quack” who is my authority far 
the statement that no trace of the alleged supe 
natural occurrences can be found in oa le 
of the period, is the author of the “Decline and 
Fall of the Roman Empire.” 

Wm. John Grey, F.08 

Newcastle-upon-Tyne. 


RAILWAY BRAKES. 


[27829.]—PossIBLy Mr. Samuel Davies think 
himself one of the “ fair-minded persons” alluded 
to in his letter (27289) of last week; but if so it 
only shows how one may be both fair and f 
at the same time. How can the Crook case 
against the Westinghouse brake when, as the 
Government Inspector shows, the collision was 
caused by one driver undoing what the other was 
doing? It was as though air had been let into the 
vacuum pipe and the ejector opened at the same 
time. The brakes Xoil go on and come off agail. 
When properly worked, the Government Inspector 
found the “brake acted well, and the’ train was 
under perfect control,” and what more is 
Mr. Davies seems to think, however, that besau 
the driver of the first engine says he applied and 
released his brake several times in running down 
the 4} miles, he is justified in concluding thst 
“each time the driver wished to alter the power 
of the brake he bad to release it, and so let go 
hold on the train,” thereby suggesting that the 
driver could do nothing else, and obviously intent 
ing your readers to infer that the train was free W 
run away at any time, 8 

Now, Jis this the reasoning of a fair-minded 
person? One might suppose that railway oom- 
panies have had to wait for the 3 o0- 
tinuous brakes before they could work their trum 
but the fact is, trains have 


at all down gradients ; Wives on i 
r 


been worked without continuous 
clines for many a year, and goodls thains are ® 
worked still. Moreover, these treains, have pre 
worked from Tow Law to Crook bzy the aid of this 
Westinghouse brake for some yezits b i 
collision, and ever since, under the perteot con: 
trol“ found! to exist” By Wager nah we 
shows it was entirely due to the Faulty Fr ay 
working when two engines were at- tacked tha 


z the ascent. 


loss to know why, when at 300 
` the Crook West distant signal 


May 27, 1887. 


exception to the rule took place. There has been 
so much nonsense talked about this working of 
gradients by the aid of continuous brakes, that it 
may be well to state that since these appliances 
have been introduced the conditions are altogether 
different from what they were under the old system. 
Formerly it was not safe on certain gradients 
for a driver to “let go his hold on the train,” 
because the speed would so accelerate as to render 
it very difficult, if not impossible, to regain control 
of it; but there are no gradients on which a train 
cannot be controlled, when every vehicle is fitted with 
a trustworthy brake. Whereas previously the gra- 
dient might overcome the train, now the brake can 
overcome the gradient; and on such gradients as 
that at Crook—about 1 in 50—most drivers are 
satisfied to check the speed occasionally in prefer- 
ence to allowing the brakes to remain on ever 80 
lightly all the way down. They are thus not only 
able to run down at good speed and save time, but 
they save brake-blocks and tires, and also make 
things pleasanter for the passengers. No driver 
cares to keep the blocks on his engine-wheels 
longer than he can help at atime, since both blocks 
and tires become hot, and it is only on very steep 
and long inclines that anything like a constant 
pressure is necessary. People like Mr. Davies 
seem to forget that the gradient enables the train 
to be run without steam in the first place, and that 
drivers have now the power of taking all the ad- 
vantage that this can give them, knowing that they 
have full control of the train, and the power of 
checking it promptly at sharp curves or facing 


poin | 
I, too, have read Mr. Marshall's paper, and he 
evidently knows as little about the practical work- 
ing of railways as Mr. Davies. No driver of an 
express train in this country having climbed ten 
miles up-hill at 25 or 30 miles an hour is content to 
run down on the other side at the same speed. The 
fact is, 70 miles an hour and over is run daily in 
country on down gradients; but the driver 
does not feel that he has ever let go his hold of the 
train any more than if he were running on a level 
toad. Lam quite aware that there are gradients 
eo steep and so long that it is necessary to keep the 
brakes on continuously ; but there was no necessity 
for this in the case mentioned, or the driver would 
have done so. That the driver should have volun- 
tarily applied and released the brakes several 
times is, therefore, no argument against the brake 
—at all events, to any “fair-minded man.” In 
another paper I noticed last week a letter, in which 
some facts on this subject come opportunely to 
hand. It is therein mentioned that in Hungary 
the trains are controlled down inclines of 1 in 87 
and 1 in 40 for 25 miles by the Westinghouse 
automatic brake at a speed not exceeding that of 

- S. and D. 


[27830.])—SAMUEL DAVIES (27289) seems to 
have fallen on a mare’s nest in finding the return 
of the Crook accident in the Board of Trade Blue 
Books; but I am at a loss to know what he proves 
by bringing the case forward. Surely he won't 
dare to say that the brake was to blame for the 
neglect of the driver of the second engine, or if he 
does, I don’t know at what state of imbecility we 
shall arrive next. The return goes on to prove 
that the driver of the second engine was in the 
wrong—he ought to have kept his handle at the 
“dead point,” or have put his brake “on” when he 
found the other driver did not do so. I am at a 
or 400 yards from 
as soon as he 


found his brake not acting, he did not whistle for 


' the hand brakes or draw the second driver's 


attention somehow. 
better on the 
would confine t 


It would look a great deal 
art of vacuum advocates if they 
emselves to the hard, solid truth, 


' instead of bringing forward defects that have no 


existence at all, except in their own imagination. 
uel Davies appears to forget that the Govern- 
ment inspector made a trial down the Consett and 
Crook bank, and in his report said: “The brake 
acted well, and the train was under perfect control.” 
n Davies tries to get rid of this by a mere 
quibble, Let him and his friends apply themselves 
to answering the seven questions put to them by 
Loco” (27290), and instead of wasting paper 
Writing what Westinghouse cannot, and what 
vacuum can, do, get a train, and go and do it. 
Iam rather surprised at Mr. Kiernan quoting 
Mr. Stretton in support of his vacuum brake, In 
fe Railway orking, Mr. Stretton says: 
Vacuum appears to fulfil Board of Trade condi- 
tions, and so it is returned by them ; but Westing- 
house brake does fulfil the conditions, and no 
appearing about it.” One does fulfil their condi- 
ons, the other appears to do so ;—that’s a difference 
With a vengeance, and a nice little difference, too, 
or I know nothing about it. Rover. 


[27881.]—Your correspondent, Mr. Samu 
Davies, page 272, in his opening sentence, makes da 

correct assertion to the effect that the action of the 

estinghouse brake cannot be graduated. He 
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then proceeds to refer to a case which occurred 
upon the North-Eastern Railway on the 24th June, 
1884, which is perfectly irrelevant to the subject ; 
and further, he makes quotations from certain parts 
of the Board of Trade report, and does not state 
the whole truth. 

I examined the brake upon the train in question, 
and have the official report und my own notes now 
before me. 

It will be remembered that in 1884 brake pipes 
at the leading ends of engines were comparatively 
new, and the giving control to the leading driver 
when two engines are employed was also new. In 
the Crook case, the driver of the second engine 
did not place the brake handle in the neutral posi- 
tion, but left it in the running position; therefore 
when one driver tried to put on the brake, the 
second driver's valve tended to release it. Major 
Marindin reported that the explanation was simple 
enough, and that when trying an experiment with 
the second handle in the “neutral” position, “ the 
brake acted well and the train was under perfect 
control.” An air-pump is capable of supplying 
sufficient air for working a train of any length, an 
the Crook case was not in any way due to the 

ump, but solely to the second driver placing his 


andle in the wrong position; and certainly it fur- 


Dishes no facts against the principle of the 
Westinghouse brake. 
Clement E. Stretton, 
Consulting Engineer Amalgamated Society 
of Railway Servants. 
General Office A. S. R. S., 306, City-road, H.C. 
May 20. 


[27882.]—ON the 12th of this month there was a 


collision between a goods and cattle train on the 
North-Eastern at Prudhoe station, blocking both 
roads. A passenger train was coming along at the 
moment; the driver put on the Westinghouse 
brake, and pulled up just a yard or two short of the 
débris. Now, Sir, nu other brake in the world could 
have done that; time lost getting “on” would 
have meant a bad accident. Loco. 


[27833.]—I HAVE never before troubled you 
with my views on the brake question, not being a 
railway man; but I don't see that your cor- 
respondent, Mr. Davies (letter 27289), has proved 
anything except that the air leaked away; so it 
does with the renowned 2-minute brake (vacuum) ; 
if the second engine-valve caused the leakage, why 
put itin that position? The fact of the driver 
saying he “released ” the brake proves nothing to 
my mind. I have riddensome hundreds of miles 
on the N. H. R. and also others; but I have never 
met with the violent jerk that I should imagine 
would be the inevitable result of taking the brake 
off and then putting on a heavier pressure. My idea 
of the Westinghouse system is that the train-pipe 
pressure is simply equivalent to a variable spring 
on a reducing valve (the triple valve) ; if the load 
is decreased, easing train-pipe air-pressure, then 
the valve rises, admitting air to brake cylinder; 
the air is, of course, let out of reservoir until so 
much has been withdrawn that the two pressures 
(train-pipe and reservoir) on opposite sides of 
valve lare equal, when, of course, the valve closes 
by gravity. After this, any further diminution of 
train-pipe pressure causes the valve to again rise 
till equilibrium is again established. This being 
correct, I fail to see how the brake cannot be regu- 
lated. You might just as well say that a marine- 
boiler safety-valve cannot be set to blow-off at a 
Toad), pressure by means of easing-gear (reducing 
oad). 

Some of your correspondents don’t see that the 
air entering at the van and engine-valves makes 
any difference to the vacuum brake. I do. As- 
suming an equal stroke in vacuing and press. 


system brakes (not so in practice), the quantity of 


air is simply proportional to the areas of cylinders 
i. e., over six times more in the vacuum than in the 
ress. I have often seen 120lb. on van gauges 
H. R. We can get over this, of course, by re- 
ducing stroke of vacuum brake cyl., but then we 
also reduce play of brake blocks, which require 
adjusting oftener in consequence; and supposing 
we do make the actual quantity of air equal to 
press. system, it still has to travel through all the 
resistance of train pipes, whilst in tbe pressure 
system it is only the air in the train pipes and triple 
valves that has to be moved any distance, as the 
brake oylinders are e through the triple 
valve from reservoir under carriage —a negligible 
distance, —and it is as well to remember that the 
pressure of a gas does not affect its resistance 
through pipes, whilst the quantity does. In the 
vacuum system we cannot have a reserve of power 
ina small space ; in the pressure we can. I am quite 
ready to admit that there are several advantages in 
the vacuum system, but at present I am with Mr. 
Stretton in defence of the pressure brake as the 
only one that is fairly reliable. Some may say it 
is only the details of the vacuum brake that give 
trouble; just so, but it is the details that make all 
the difference between a horrible smash and safety. 
G. T. Pardoe, . 


people acquainted with railway work 
‘that the element of human fallibility will 
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CONTINUOUS BRAKES. 


[27334.]—THE statement (in letter 27289) that 
the Westinghouse brake cannot be graduated in 
its application is absurd, and can only be made by 
one unacquainted with its action and unaccustomed 
to ride over it. I have travelled on the Brighton 
railway almost every day of my life since 1878, 
when it was first begun to be fitted, and am ex- 
ceedingly used to its application with every pos- 
sible degree of power. 

Owing to the crowded state of the lines near 
London signal-stops are only too frequent, while 
the signal is as often taken off again before the 
train has come to a standstill; in such cases, the 
release of the brakes is instantaneous. As to 
graduation, Brighton drivers are used to make very 
gentle stops(except in a few cases, when running 
banks), by means of, perhaps, half a dozen slight 
reductions of pressure: the puffs of released air are 
perfectly audible to me sitting at an open window, 
and I am very well acquainted with the stronger 
bite of the blocks instantly following each succes- 
sive puff from the driver's valve. I think, there- 
fore, I may say, after ten years’ continuous experi- 
ence on one line, in continually stopping local trains 
of from 10 to 16 coaches to fast expresses of, per- 
haps, 24 coaches, that the Westinghouse brake 
gives perfect control of a train under all circum- 
stances, and that it is equally available for seven 
or eight successive increases of pressure on the 
blocks, as for instantaneous application with full 
force, and as instantaneous release and reapplica- 
tion. i 

As for Mr. S. Davies's example of June 24, 1884, 
it simply shows that the drivers were unused to 
the brake with double-engine running. Had the 
main reservoir of the train- engine been shut off 
from the main pipe, and the brake worked from 
the pilot, there would most certainly have been no 
difficulty with the brake. 

The following note from the last available 
brakes’ return may be of interest in the present 
connection :—On June 22 last, 8,302 booked stops 
and 11,865 signal-stops (zoe in all) were made 
with the brake on the Brighton railway. There 
were no mishaps whatever with the brake that day, 
while the total mishaps of all kinds for the half- 
year were 24 on a mileage of 2,967,796 miles. Five 
serious mischances were also averted by the instan- 
taneous action of the brake during the same period. 

136, Strand. H. O. Sotheran. 


[27335.]—MR. SAM DAVIES, in a letter (27289) 
which was inserted in your issue for May 20, thinks 
he has made a case against tho Westinghouse brake; 
but he is greatly mistaken, for he has proved abso- 
lutely nothing. After having gone at some length over 
the report of the Government Inspeotor, he oomes 
to the conclusion that the driver had to release 
the brake when he wished to alter the power. 
There is nothing new in that. However perfect a 
continuous brake might be, this manipulation is 
necessary, more or less, according to the skill of 
the driver. It seems to me that the one concerned 
in that incident had not got the necessary dexterity ; 
but altogether there is nothing in the whole affair 
that is against the Westinghouse brake. 

On running down long inclines, the only danger 
ithere could exist is that the boiler-pressure shonld 
get so low that the pump could not compress the 
air at the required pressure. Drivers should not 
iallow the boiler-pressure to fall below 80lb. when 
going down an incline, and the piston of the air- 
cylinder should be always somewhat smaller than 
that of the steam oylinder. 

Had the vacuum automatic brake been used on 
the train in question, and under the same circum- 
stances, the result would have been the same, With 
proper management it can never ocour that brake- 
power should completely disappear. 

Gobert. 


E. 
7, Dame-street, Longsight, Manchester. 


THF ACCIDENT NEAR HARRINGAY 
PARK 


27336.—IT would be, as Mr. Stretton says (p. 
278), a waste of space to discuss cases which are 
pee clear; but ib is not clear whether he 
means that the above accident is one of those oases, 
or that it was so remarkable that it is not worth 
discussing. The circumstances are, he thinks 
te almost incredible,” and perhaps he will offer some 
explanation of them, or give some hints as to means 
of preventing them in future. Various railway 
accidents may have been fully and fairly discussed 
in these columns; but that ab King’s Cross has not 
been, and as to Mr. Stretton’s remark that he does 
not see why I should suppose the above accident 
will not be, I would refer him to my letter on p. 
243. I spoke of “explanation,” not of discussion.“ 
‘Incredible, remarkable, or anything else, as this 
accident may be, there is obviously nothing at pre- 
‘sent to prevent its repetition, and as basina: 
increases at the Tufnell Park yard there will be 
all the more risk of its being repeated, Most 
‘are aware 
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spoil the best arrangements at times; but I 
fancy that many would like a little explanation 
of how such an accident as that above mentioned 
could occur. It may be, as I have suggested, that 
both driver and fireman were sleepy from working, 
perhaps, 24 or 30 hours at a stretch, and as that 
may ocour again, I would ask whether, seeing that 
there are several crossings about between Junction- 
road and Upper Holloway, it would not be 
advisable to set one of them so that an engine 
running down“ on the “up” line would be 
automatically shunted on to the proper metals 
before coming into contact with an inoffensive 
passenger train. I believe the inspector has recom- 
mended some alteration; but, really, the circum- 
stances of this accident are so peculiar that if any 
novelist had introduced them into a story, he would 
have been told that they were practically impos- 
sible—so improbable would they seem if they had 
not actually ocourred—for, be it remembered, they 
happened on a busy line over which express trains 
run frequently besides the ordinary local trains. 
If, then, this case is perfectly clear"? one would 
like an explanation; but as it is not possible to 
dispute the facts, it is scarcely worth while “dis- 
cussing” them. We might get into more confusion 
than we seem to be in at present. Nun. Dor. 


RAILWAY SIGNALS. 


[27887.]—-YOUR railway readers may like to 
know that the Great Northera Company has 
decided to adopt red as the only danger signal, and 
to abolish the use of purple lights. It would bea 
great thing if they would take another step in the 
proper direction and abolish green back-lights and 
use white. G. N. R. 


DIAGRAM OF BRAKE STOPS. 


27888. }]— ROVER,” page 231, No. 62326, having 
asked me to furnish an illustration of the brake 
diagram to which I referred in my reply, page 158, 
I now forward one of the diagrams which I con- 
structed upon my return from the Newark brake 
trials, June, 1875. 

It refers to experiments made under Series 1, 
Section O and D, in which all available brake 
power was used. Engines unprovided with brakes 
were reversed, but sand was not used. 


8.8 [was 
d E 23S |m 
NEWARK TRIALS. |8 3| 8 8 rog 
g 88 8.8 lo Op 
8. aS) an 2 8 
g 8.8 eo 88 8 
S Name of Brake. H A? 8. 
898 | 10°04 
1197 | 831 
1584 | 6°47 
1822 | 6-21 
a 444 1150 | 575 
engine. . . 493 1433 572 
L. B. S. C.. Westinghouse 
vaduum . . . . 52 | 1718 | 5°26 
Cal. s... Steel-McInnes.........] 484| 1588 | 4:94 


The results having been obtained, the diagram 
serves to determine the mean retarding force which 
has been applied in each case. 

A train starts from the direction of “ A.” to get 
up speed, and the brakes are applied at the zero 
point “B.” The vertical line at the zero point on 
the one side shows the speed of the train, and on 
the other the foot-tons of energy per ton due to 
such speed, or in other words, it dotai the height 
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in feet that a body would have to fall through to 
gain the velocity shown on the other side of the 
scale, 

The efficiency of the brake is therefore demon- 
strated by the steepness of the incline formed by 
the line drawn from the zero point to the point 
corresponding to speed and distance. In the trial 
in question, the action of the Westinghouse Auto- 
matic brake was 10:04 per cent., or equal in effect 
to turning the train up an incline of 1 in 10. The 
Steel-McInnes brake, it will be observed, only gave 
a result equal to 4'94 per cent., or a gradient of 
just under 1 in 20. 

It will thus be seen that although trains are run- 
ning at various speeds, the relative efficiency is 
clearly demonstrated upon the diagram. 

Clement E. Stretton, 
Consulting Engineer, Amalgamated Society 
of Railway Servants. 

806, City-road, London, E.C., May 13. 


FUSIBLE SOLDER. 


[27839.]—THE addition of more or less bismuth 
to the ordinary tinman's solder renders a less heat 
necessary in all operations with the bit; in fact, so 
mild a melting temperature is requisite, that I only 
use a wax candle or apirit-lamp, employing a slip of 
copper as sol dering bit, and olibanum resin as the 
flux, Baker's fluid sometimes, too. Anybody who tries 
the common solder on their sheet zinc, or tea lead, 
or a white metal teapot, will learn a useful lesson 
in metallurgy—a spreading jagged hole will follow 
the bit instead of a joint. Tue Chinese have known 
this fusible solder for centuries, and our tea- 
growers have had to copy their recipe; the fore- 
man, being usually a Celestial, did the right thing 
when packing commenced, Eos. 


SOLDERING. 


[27340.]—IN “ Silke’s able letter about solder- 
ing he does not mention a good old-fashioned wa 
of keeping the bit clean after it has been tinned. 
On removing the bit from the fire, dipthe point 
very quickly into a gallipot containing sal- 
ammoniac and water—a cubic inch or more dis- 
solved in boiling water will last a long time. The 
efficacy of this dip is marvellous, and does not 
injure the bright face, whereas simply rubbing it 
on a piece of sal-ammoniac sometimes forms a thick 
film, which must be wiped off before working, 
besides taking so much longer. It is a common 
practice to dip in the chloride of zinc solution; but 
this should never be done except when re-tinning, 
as it causes a hard amalgam to form, and makes 
quick work difficult. In working tinplate, most 


‘beginners experience a great difficulty in knowing 


when the bit is hot enough. In taking it from 
the fire, if the bright part has turned a light 
brown, it is Just right.” Even a dull red is not 
too hot. Epsom, 


LENTIL DISHES. 


27841.] — ACCORDING to Liebig, all legu- 
minous food is muscle-feeding, containing a large 
quantity of vegetable caseine, proved by my long 
observation of the high-caste wrestlers and 
athletes of India, to whom the flesh of all Bving 
creatures is prohibited. Milk, hearth cakes o 
wheaten flour, and lentils in quantity constitute 
their daily food, and they have tasted no other, 
except fruit and vegetables, since they came into 
the world. A soulptor or painter would rejoice in 
such living representations of the Farnese Her- 
cules. These men play with the clubs, weighing 
each 40lb. or more, like feathers, and carry 
enormous weights round their thiok necks, besides 
pulling a bulky bow, its strings of metal-rod, 
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beset with tinkling discs of iron, which give no 
tune until the bow be bent. 

Again, as a dietary for persons subject to 
habitual constipation, lentils have long ago obtained 
a great reputation. Inthe course of my wander 
ings I have had to live on them ofttimes, with 
wheat cakes and rice as auxiliaries, and only 
water to drink. Nearly every person who has 
lived in the East, like myself, still uses them for 
breakfast two or three times a week. I subjoin 
the most palatable modes of preparation. 

Dhdl, a Hindoo Dish.—Only soft water will dis 
solve lentils. Take 20z., wash them, and pickout grit, 
so often found in the supply; pour off the water 
put the lentils in a soup plate of soft water all 
night. Next morning, pour off this water, cut one 
large, or two small, onions into long shreds, rather 
thin, put an ounce of butter into a frying-pan, on 
a clear red fire, add the onion shreds, and stir 
about till they become a pale brown, withs 
skimmer, carefully remove every one of them 
into a saucer, and put on one side; then takes 
teaspoonful of the best c powder, and stir it 
about with a spoon in the hot butter till the powder 
has reached a rich brown colour, take off the fire, 
and put aside to cool; set a small deep saucepan 
on the fire with enough soft water to cover the 
lentils an inch or two, get up a very slow fire (or 
trivet close to the red coals) so that the pot may 
only simmer, no more; occasionally stir with s 
wooden spoon, breaking the lentils as you do 20. 
When they begin to mix with the water, empty the 
fried onions, curry stuff, and hot butter into the 
saucepan, stirring it well briskly; take great care 
you do not burn the contents, stirring oon- 
tinually. When ready there should not be ant 
whole lentil visible. Serve up with boiled 
rice in a separate dish, or scones or oatoakes; 
squeeze the juice of a freshly-cut lemon over 

lateful. For cheapness, some Europeans we 

ripping instead of butter; but I am one who can- 
not eat such rank grease. Charcoal is the best of 
fuel for all such dishes, but cinders will do. Some 
add sour fruit while cooking. 

Mohammedan Dish of Lentils Any kind of flesh 
or fowl is boiled down into a strong broth (sheep! 
head or neck preferable) ; no curry powder or fried 
onion or butter. A bundle of garden herbs and 
some mushrooms are put in this stock; the lentils 
are boiled in this till dissolved, then pepper 
salt to taste. I always add a little garlic, but most 
persons dislike it, and use shallots instead, Oat- 
cake or slices of toast with this dish are very nioe. 

I have used split peas when I could not get 
lentils for making both these recipes. They are 
very good substitutes. i 

Lentil Flour.—You have only to grind these, then 
you have Revalenta Arabica for about one-tenth € 
its cost as a patent medicine. This powder 
suit tourists well to thicken broth and make 
savoury spoon diet if the water used be soft. 


THE “MANDAU"” OF BORNEO. 


' [27842.]—THIs curious tool and weapon i 
peculiar to the Dyaks and Malays of Borneo,—-the 
name, a terribly significant one, meaning “head 
obtainer.” The sketch represents one in my por 
session, rather larger than usual, and weighing 
about 24lb. The blade is forged slightly concave 
on the left side, and convex, or rather in three flat 
surfaces, on the right, oe is 5 curve: as 
right, forming a segment of a very large oll 

917 the Waden great care must be taken'to keep 
the concave side always towards the object, 38 
shown, as forgetfulness in this respe 

cause the blade to glance off, with disastrous re, 
sults tò its wielder's face or legs. pins er 
deer horn, sometimes very elaborately and tas 
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AN OLD ESOAPEMENT. 


[27844,]|—THERE is a drawing of an escapement 
almost exactly similar to this (letter 27236) on 
plate XXVII., Fig. 3, of Moinet's“ Nouv. Traité 
Génl, d' Horlogerie (in the Patent Office Library) 
invented by Thiout L'Aind, and taken from plate 
XLIV. of his “ Treatise on Horology, published 
in Paris, 1741. Thiout gives three other arrange- 
ments of this escapement, improvements thereon, 
which I think Mr. Marson will care to investigate. 

May 18. Horloger. 


fully carved, in which the tang or spill of the blade 
is inserted, and fastened by crude guttapercha or 
damar., In the hands of a European the native 
hilts are always splitting or getting loose, and that 
of the one sketched was made by myself from a 
heavy piece of horn, and pinned fast. The temper 
of the blade is very soft, about that of a good 
butoher's knife; but this is absolutely necessary 
in tropical countries, where the hard woods and 
flinty-coated bamboos, which merely dull the edge 
of native instruments, make disastrous gaps in 
highly-polished and tempered European blades. 
The metal is often ornamented by inlaying in 
brass, and sometimes by scroll patterns cut right 
through the blade. The power of the mandau in 
the hand of an expert must be seen to be believed. 
I have seen a man sever a hard wood tree 4}in. 


——.— 


— — 


LEGAL REPLIES—BILLS OF SALE. 


Oger eater: (62410).—Prior to the Bill of 
Sale Act, 1882, a bill of sale did protect goods from 
seizure for rates, if not for taxes ; but that Act by 
Section 14 expressly provides that no bill of sale 
made thereunder shall protect goods and chattels 
which would otherwise have been liable to distress 
under a warrant for the recovery of taxes and poor 
and parochial rates, so that the date of this bill of 
sale is the real point. The rest of the question 
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— CROSS DN turns upon facts which would need consideration. 
5 L SECTION Y7 RE-REGISTRATION (62444).—By the periods 
LX... named this bill of sale must have been made prior 
to the Act of 1882. It is, therefore, not wholly 
7 G.2 void for want of being re- registered; but it thereby 
` E becomes under the Act of 1878 invalid as against 
w: < in — -9 7 f 
E execution creditors and in bankruptoy. In other 
it G== , Q words, it is good in the hands of the holder against 
f the granter, and can be enforced upon default; 
te S7 Ga.s. but not as against creditors who have issued execu- 
2 HARD STEEL tion or a trustee in bankruptcy. 
at Fred. Wetherfield, Solicitor. 
ai 2, Gresham-buildings, Guildhall, E.C. 
a 
41 DIATOMS IN COCGKLES. 


m diameter at a blow, and the same man decapitated 
mia bullock (a dead one). The parang,’ the uni- 
upvereal tool among the Malays, is, in its simplest 
er form, a square bar of steel, hammered out into a 
sttrough cleaver shape, as Fig. 2. When I was an 
jmoverseer on a Sumatran tobacco plantation, we im- 
ported a number of them from Birmingham, but 
L would not do. They were too hard and brittle, 

uand we had to fall back on those made by the 
ja'Chinese smiths in Singapore and Penang. The 
wiChinese do not grind them, but use a peculiar tool 
i Fig. 8) like a drawing knife, wedging the blade 


[27346.J—IN a letter published on the 20th 
inst., Mr. Shrubsole invites correspondence on the 
occurrence of the diatom Coscinodiscus concinnus, 
which, as he tells us, has lately appeared in great 
abundance in the estuary of the Thames. For 
some months past I have been greatly interested 
in the microscopical examination of the sea-water 
inclosed within the shells of the common cockle 
(Cardium edule), taken from sandbanks off South- 
port, near the estuary of the Ribble, As a rule, 
several species of diatoms, chiefly boat-shaped, 
were found in each drop of water examined under 
a jin. objective; but of late the beautiful discoid 
form of Coscinodiscus has appeared, though I am 
not prepared to say that the species is identical 
with that of the diatoms referred to by Mr. Shrub- 
sole, concinnus being a variety of which I have no 
example in my collection, and with which I am not 
familiar. The coincidence, however, rather seems 
to favour the view that similar forms have ap- 
poaren about the same time in the two localities, 

hilst writing on this subject, it ooours to me that 


vescown on a block, and rapidly scraping it down to 
van edge, after which they temper at a iow red heat. 
yi The Malays are very fond of working up old files 
pinto parangs, and make excellent tools; but it is a 
gysmost tedious process, and a month is often spent in 
gthe production of one. I should much like to 
pòskuow how the J N get the peculiar temper of 
ystheir swords. The edge is hardly to be touched 
arith a file, yet the back is quite soft, and the blade 
pecan be bent like an English contract bayonet. 
T 


bee ukang Besi. | it may be of interest to some of the many workers 
dg — with a microscope we are ponders of the ENG- 
E LAMINATED MA ES. LISH MECHANIC to know what an interesting 
is F*** field of research is afforded by the contents of the 


5 27848. —HAvINd noticed several queries in 
mek numbers of „ H. M., with reference to the 
gps onstruction of laminated armatures, Siemens H 
tern, without infringing patent rights, I have 

eo experimenting with a view of producing an 
j mature that will do good work, without heating, 
pd have so far succeeded that I send you full par- 
ticulars for the benefit of my fellow-readers. 
b umature consists of sheet-iron, punchings or 
igi iting, about 24 gauge, as Fig. 1. When built 


cockle. Amongst the numerous objects from this 
source which have come under my own observa- 
tion may be enumerated the following :— 

Infusoria, of many minute species, in great 
abundance; occasional examples of the radio- 
laria; rotifers, of unfamiliar forms; lively little 
crustaceans, of the order Copepoda; spicules of 
sponge, fragments of alge, &c. The manipulation 
is simple enough for the merest tiro with the 
microscope :—Open a cockle (freshly gathered 
specimens preferable), receiving the contents in a 
watch-glass; then with a camel-hair pencil transfer 
to a glass slip a drop of the liquid, together with a 
little of the fine deposit of sandy particles which 
will be found within the shells. Dover carefully 
with a diso of thin glass, and examine with a power 
of two or three hundred diameters; the result will 
often prove a pleasant surprise. 

50, Park-road, Southport. John Ford. 
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A NEW process of annealing wire consists in 
coiling the wire upon a hollow metallic oore or 
drum, embedding the wire and core in sand or its 
equivalent, surrounding a central open space, sub- 
jeoting the whole to heat with the wire thus em- 

edded, and then allowing the whole to cool before 
removing the wire from the embedding material. 
While cooling, the vessel is dipped intermittently 
into cooling liquid. 


A VERY good way to anneal a small piece of tool 
steel is to heat it up ina forge as slowly as possible 
and then take two fireboards and lay the hot steel 
between them and screw them -up in a vice. As 
the steel is hot, it sinks into the pieces of wood, 
and is firmly imbedded in an almost air-tight char- 
coal bed, and, when taken out cold, will be found 
to be nice and soft. To repeat this will make it 
as soft as could be wished. 3 


A HALF-PINT of Croton (New York) water has 
been demonstrated by. a physician to contain 
58,000 bacteria, 


J4 
Up on a spindle, these punchings form a solid core 


y$ Tom pole to po 


onl e, as Fig. 2, the projecting portions 


being a h 
insulate the punchings with brown paper in 
j “entre between every one. 
With an armature 2in. b 2in. long, it is an easy 
0 matter to obtain 300. p., and by shunting a portion of 
ent round F. M. s I could light an 11-volt 100. p. 
Jf Ape Bros. lamp easily. Field magnets were 
at ~ Ain. by 14 by 81 long, wound with Ab. 16 
jí ve d. o. d. ire on armature, about #lb. 18 


1 5 
articulars of this machine were submitted 
ottone, who gave his opinion thus: Your 
0 the machine is a great success. I admire the 
7 7 of your punchings very much.“ 

1 n add that I sold the machine, and the 
jes sold it to sent to Mr. Bottone for his 
Aii on, and I hope you will consider this descrip- 
U 


71 The 
gto Mr, 


Worthy of insertion. W. Tilley. 
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REPLIES TO QUERIES. 
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„ In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. | 


[51903.] — Harmonium.—To G. FRYER.— 
Better late than never; I “expected” your 
opinion. I am convinced that the pan is all right 
because I “borrowed” reeds of a narrower an 
shorter scale from a Hillier I have in my pos- 
session. I fixed them in place of the broad reeds; 
the result was, what I term a good pipe-like tone, 
equal to the reeds even “athome.” I think this 
also proves the wind right, but I have not the 
means to tell what the pressure is per inch, or I 
should do so. The reeds are well screwed to 
veneer, pallets rise jin. parallel when “tipped.” I 
don’t see that the price can be any detriment in 
my case, for I have bought the best of everything; 
at least, what I understand to be the best after 
reading “Ours” for years. I also think that 
“Ours will solve the mystery without calling in 
any talent. You are quite right; I have set the 
reeds right according to my own judgment. I be- 
lieve that to be the seat of the“ mystery.” I now 
ask again (query 61903, page 42, with rider), that 
instrument gives a good tone and vibration with 
narrow reeds “borrowed from another instru- 
ment.— QUEEN. 


[62122..—Caen Stone.—I have not recom- 

mended any “courses”; but I suggested what 
might be done by way of prevention or cure, 
What I “recommended” was to leave it alone 
and let it Bat dirty. I remember the attempt to 
clean St. Paul's in 1863, when “ Alexandra, the 
sea-kings’ daughter,“ came over. The result was 
not satisfactory, nor are recent experiments. 
a matter of fact, I put the question to a F.R.LB.A. 
and he said the only safe method for carved work 
was a jet of steam; but if the dirt is on plain 
parts, possibly some of it might be rubbed off, and 
the parts protected by enamel or something of the 
kind in future. Is it worth while? The dirt is 
natural; but if it can’t be removed it might be 
covered up, if it is desirable to keep the font in a 
“spic and span” condition. Will it not be more 
natural to allow it to take whatever appearance it 
will >—SAML. RAY. 


[62124.] — Sluice Gate.—As the parts are 
always wet, cements of any kind will be out of 
plaoe ; but would it be possible to put in new 

rames? That is going beyond the question, which 
is, as I understand it, some remedy which can be 
cheaply applied. F. C.“ has used tarred canvas 
without success, but how would it do to line the 
contact parts with rubber tubing? That adapts 
itself readily to any kind of surface, and would be 
secured to the gate by screws, 1 suppose. It 
answers capitally where itis required to make any- 
thing wind-tight, provided sufficient compression 
is brought to bear, and it might serve in this case 
—especially as water preserves it—provided there 
is not much rubbing friction. The tubing is, I 
think, better than strips of rubber, as it “ beds in” 
beautifully —NUN. DOR. | 


62128,J]—Rear-Driving Safety Bicycles.— 
(1) Curving the front fork seems to be more for. 
appearance than for utility. On some machines it 
brings the handles nearer the saddle. (2) Non- 
vibrating forks make the machine more oomfort- 
able on rough roads, (8) Bringing the wheels 
closer together would make the machine run less 
smoothly; to get the handles nearer the saddle, the 
front fork might be made to lean backwards more, 
or the handles could be differently arranged. (4 
I consider the gear used in the “Merlin” an 
“ Omnicycle” to be very inferior to the crank and 
chain, I have some doubts if the gear could be 
fitted to a bicycle; in a tricyole there is plenty of 
room between the wheels to allow of any gearing. 
The levers, &., would certainly add considerably 
to the welt (6) Morgan’s chain is now ocon- 
sidered inferior to the self-lubricating. Most 
makers will fit any chain to order.—A, F. SHAKES- 
PEAR, Liittichaustr. 14, Dresden. 


(62153.|—Long Train Runs in the U.S.— 
Since writing the reply on p. 251 I find that the 
longest run in the United States is with the 
Chicago limited express, on the line from New 
York to Albany, 142 miles, and that probably by 
this time the Saratega limited” has been put on, 
which will ron from New York to Troy without 
a stop—148 miles. It is a special and exclusive 
train; but as it is to be re ariy worked, it will 
form the answer to the query. The train consists 
of drawing-room, buffet, and smoking cars, and will 
leave the central depot, New York, about 8 p.m. on 
Saturday, arriving at Saratoga at 7.80, returning 
on Monday morning, so as to reach Now York at 
about 12.80 p.m. That will include the longest 
555 without a stop in the United States. NUN. 

OR. 


62183. Wooden Pendulum.—A rod satu- 


J rated with paraffin wax ought not to be affected by 
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damp. “SM.” appears to have adopted a good 
plan to saturate the wood ; but its efficacy depends 
upon the relative size of the tube and pendulum- 
rod. I found the paraffin wax expanded consider- 
ably upon melting, and unless the containing 
vessel is large enough to allow for this expansion, 
there is not sufficient paraffin to keep the rod 
covered when i and the uncovered portion is 
not completely filled, and, therefore, is subject to 
change from damp.—A. W. 


. Grease.—I beg to thank 
“ Nun. Dor,” for his reply to my inquiry; the re- 
cipes he gives, however, are too expensive for my 
purpose. I want a grease for waggon wheels and 
other rough work in and about a colliery. The in- 
gredients are rosin oil, heavy coal oil, water, and 
lime; but I cannot get at the proportions.— R. 
MURRAY. 


[62196.] — Post Office Batteries.— May I be 
allowed to supplement Nun. Dor. s information 
by saying that accord ing to Preece and Sivewright 
the battery which is largely used in France is the 
Leclanché, which has supplanted, to a great extent, 
the Marié-Davy. In Germany, the batteries 
mainly in use are Meidinger’s, and Siemens’, and 
Halske’s, both modifications of the Daniell. In 
America, Groves, the Calland, the Lockwood, the 
Baltimore, and Eagle batteries are at work; and 
in India, the Minotto.— WM. ROWLAND HART. 


[62216.]—Laundry.—There are no books on 
the subject; but Steam could surely obtain 
permission to visit some existing steam laundries, 
and possibly hear the opinions ot the proprietors. 
Failing that, any of the makers of the machines will 
give him information.—T. J. M. 


E ar Pied hard Solutions.—I think “ W. M.” 
ill find some of thə information he requires in 
Soames’s “ Treatise on the Manufacture of Sugar 
from the Sugar Cane,” Spons, 125, Strand; and 
Bani the rest of it in Weatherly's Art of 

oiling Sugar, Crystallising,” &c., published by 
Baird.—N UN. Dor. 


[62222.]}—_Tempering Cast-steel Jumpers.— 
For jumpers the bar should retain its toughness 
while the edge is made hard without being brittle. 
To do this, heat several inches up to a dull red, and 
dip in the forge water, moving up and downa little 
so that not much more than an inch enters. As 
soon as a blue can be ae dip the whole of the 
part that was heated, withdraw and allow to cool 
slowly. I suppose it is ordinary steel you use. 
There are some useful remarks on pp. 168, 248 in 
recent numbers of this paper—TEE SMITH. 


[62226.|—Glaze for Bricks.—If “An Old 
Subscriber” will turn to page 544, Vol. XXXIX., 
he will find that the information he requires is re- 
garded very much as a trade seoret ; but there is a 

ood deal of information in back volumes. It is 

oubtful whether a glaze or flux can be used with 
a ONPE to repair the enamelled earthenware 
sinks; but the querist might easily try some of the 
enamel frits he can buy.—N UN. DOR. 


[62264.]—Duodecimals.—In the abstract a 
system of duodecimals is better than one of 
decimals, and if we were a new people without a 
system of notation, we should choose 12 as a radix 
rather than 10; but should probably prefer 8 to 
either. In brief, 12 is better than 10 as a radix, 
because it can be divided by 2 and 4 without frac- 
tions; and 8 is better still, because it can be divided 
into halves, quarters, and eighths without fractions, 
The factors 3 and 6 in 12 are little used in practice. 
Our present system of decimal notation could not 
be easily converted into duodeoimals or octonals 
as such a conversion would not only mean that all 
the works on astronomy and logarithms ever written 
in the world would have to be rewritten and trans- 
lated into the new notation, but it would mean the 
rewriting of all chronology and all history. Every 
mathematical work, with the exception of a few on 

eometry, would have to be entirely reconstructed. 
oreover, a great deal of the poetry of the world 
would break down on a duodeoimal system. Tenny- 
son's “Charge of the Light Brigade” would be 
known as the “ Exploits of the Gallant 420,” and 
Byron's description of the ball on the eve of, Quatre 
Bras would contain the exquisitely poetical ex- 
pression; «Six hundred and phity-four (6 ¢ 4) 
earts beat happily.” I think these difficulties are 
enormous and insuperable; but added to these is 
the objection that the expressions of every-day 
speech would have to be altered. A baker’s dozen 
would centain eleven, a fortnight would contain 
twelve days, and a young man would come of age 
at nineteen. Any attempt to alter our radix at this 
late period in our history cannot be entertained for 
a moment, 


would be an immense advantage, and would do 
away with our present clumsy and antiquated 
systems of weights, measures, and coinage. Sore- 


tentive, however, are the people of this country of, 


old customs, that even practical and already tried 
systems find little favour here. But to attempt to 
introduce here so stupendous a revolution in our 


fitted to my own microscope, I shall be pleased to 


The introduction of the decimal. 
system into this country as a general standard 


numerals, the advantage of which is still doubtful, 
seems to be to be utterly absurd.— W. B. LEIGH. 


[62334.]—Hose Pipe.—If you paint it, it will 
become soft and sticky, and probably rotten. Do 
not keep it full ef water, but keep a little always 
running through, to prevent it becoming hard and 
dry. Burying it in the soil will not do—A. F. 
SHAKESPEAR, Luttichaustr. 14, Dresden. 


[62346.]—Dead Dipping.—Immerse the articles 
in a mixture of nitric acid 200 parts; sulp. acid, 
sp.gr. 1°845, 100 parts; common salt, 1 part; 
sulphate zinc, 2 parts; rinse thoroughly. Olive- 
green bronze for brass: Dissolve 1 part permuriate 
iron in 2 parts water—ENGINEER, St. Mary Ch., 
Torquay. 


[62350.]—Dead Black on Brass.—Make the 
brass quite clean, and apply the following prepara- 
tion with a camel’s-hair pencil :—Bichloride of 
platinum, 4 drachms; nitrate of silver, 1 grain; 
water, 60z. When the right depth is obtained wash 
with clean water, dry, and finish with plumbago.— 
ENGINEER, St. Mary Church, Torquay. 


[62366.]—Spiral Wheels.—I made an error in 
my former reply, for which I apologise. To over- 
come a resistance of 1,500 produces a pressure acting 
at right angles to surface of tooth of 1,500 4/2 
= 2, 1151lb. The friction being 08 of this, or 
169-2lb. (say 170lb.) requires an additional force of 
that amount acting in direction of tooth, which is 
increased to 170 4/2 in direction of driver = 240lb., 
so that a total force of 1, 740Ib. is required at oir- 
cumference of driver.— T. C., Bristol. 


[62378.—Photo.— The focal distance of Ross's 
rapid rectilinear 3-plate lens is 43 in. If only one of 
the lenses is used, this distance is exactly doubled. 
Hence, the view embraced by the RRR is twice 
as broad and twice as high as that embraced by 
the single lens. In other words, a quarter of the 
view delineated on the plate by the RRR is 
spread over the same sized plate by the single lens. 
Consequently, every object taken by the single 
lens appears four times as large as when taken by 
the double arrangement, both views being taken 
from the same spot. Of course, in using the single 
lens the 1 as regards architeotural sub- 
385 is sacrificed. Perhaps the accompanying 

iagram may make the subject quite clear. L is 


toms. I have only had the condenser two days, 
and have no skill whatever in resolving diatoms, as 
I nearly always work with central light; but last 
night, for the purpose of answering this query, I 
inserted one of the stops for oblique light, and 
without any trouble whatever resolved Rhomboides, 
and then Frustulia Saxonica. Hitherto, like 
“F. R. B.” I have, been only able to do this after 
much shifting about with the lamp and mirror to 
produce oblique light ; but now I find that the same 
position of the lamp and mirror would do for all 
purposes. The price of the condenser in question 
is £4 4s., and Messrs. Swift and Son tell me that 
by placing a little glycerine between the front lens 
of the condenser and the glass slide, I may useit 
for an oil-immersion condenser; but of course it 
will upset the correction for colour a little— 


5 Condensers.—I have 
had some experience in the use of achromatio con- 
densers, and would wish to wam “F, R. B. 
against expecting too much from this kind of apps 
ratus. The best achromatic condenser made vill 
not enable an imperfect object-glass to resolve 


is very variable. I have here six slides of the 
diatom, mounted by various artists. Of these one 
only can be properly solved by a 1-10 object. glas 
The others require à 1-20. With this diatom 
great attention must be paid to the perfect correc- 
tion of O.G. for thickness of cover-glass. The cor 
denser also must be carefully centred and 

I use three different condensers, viz., the “Web 
ster,” Abbe’s, and Messrs. R. and J. Beck's latet 
form. The “ Webster” gives good results, andit 
is quite possible to resolve N. Rhomboides with 
its aid. A stop must be used which only admits 
light by part of the outer zone of condenser, 
Abbe's condenser is made by Zeiss, and he fur 
nished me some years back with a pattern which 


The angle of aperture is large (N.A.1°40). It 
gives really splendid results, but requires some 
practice before one is able to use it to its best at 
vantage. This instrument costs £3 58. Beck's 
new achromatic condenser, with its diaphragm, i 
very efficient, and I believe it will do an 

that can be reasonably expected from a condense, 
The Iris ape is decidedly a great improve 
ment, and admits of great delicacy in the adjust 
ment of light. This instrument seems specially 
designed for use with high powers, The 

lens is removable, and the condenser gives theni 


4 C D 


B 


isa wheel of diaphragms with central stops for 
dark ground and oblique illumination. A seoa 
disc contains blue glasses of different tints, whim 


ally for drawing with the camera luoida. 
£5 5s. I would recommend “F. R. B.“ to 
“ Nachet’s” prism for oblique light. Ip 


Beck, and found it will enable an objeoteglas to 
resolve difficult test diatoms with much greater 
facility of manipulation than the various 

sers. The only thing requisite is to rack it donn 


rotating it in its fitting, the pencil of light canbe 
made to fall in any direction on the object, The 
light is sufficient even with a No. 3 eyepiece- 
COPPER. 


that anything is wrong 
the diaphragm properly made? The pulleys might 
be dispensed with, and an indiarubber plug sb- 
stituted, as sketch. A is the rubber secured tothe 


the lens, a b the focussing screen when the RRR 
is used, and dc the same when the single lens is 
employed ; from which it is clear, without going 
into the geometrical proof, that, in the first case, 
while the two extreme points A and B (vertical or 
horizontal) of any distant view are taken in, in the 
latter only C and D =} A B are included. In 
fact, the picture on o d'is spread over c d,— 


[62380,]~Achromatic Condenser.—As I have 
just had an achromatic condenser of large angle 


give F. R. B.” a description of the same, and 
results so far as I am able. Like him, I had a 
condenser of about 90 degrees angle, and felt that 
I could not work up to the level of my objectives; 
but Messrs. Swift and Son, of Tottenham Court- 
road, London, have just fitted up an optical combi- 
nation for me of 180 degrees angle that answers my 
purpose both for central and oblique light. The 
achromatic combination is composed of three sets 
of lenses, at the back of which is a revolving dia- 
phragm, with seven holes, ranging from jin. in the 
largest to bin. diameter in the smallest. There is 
a centring cap for the front lens, and five stops to 
give dark ground and oblique illumination for the 
largest aperture of the diaphragm. With the new 
condenser I can get a narrow streak of intense 
light when using. the nin. objective, and without 
shifting either lamp or mirror, can, with the stops, 
get all the oblique light I want for resolving dia- 


iron holdfast B, which is driven in the wall; Cs 
a wire stirrup which runs through the plag ani 
the line wire is carried by this, and is, erefore, 
perfectly insulated. A stranded wire, 88 , of three 
No. 24 would be ‘better than a singlé No, 

W. A. W. co 


t 


Rogers would be good enough. to advertise bis 
address, I would be happy to send him through 
the post the information he desires. 0 lun 
tions and illustrations I wish to send him wo 


take up too much space in the “ H.M."—M.SC. 


tests for which it is inadequate. N. Rhomboides 


fits into the substage of my “ Crouch” binocular, © 


very good light for low power object-glasses. There | 


I have found most useful as light modifiers, me 


[62379.]—Acoustic Telephones.—If W. K 


this little instrument a few days ago from Mem. 


til] one gets the greatest amount of light. By 


(62879. ]— Acoustic Telephone.—I cannot # ` 
i with the arrangement Js | 
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[62384.]—Turbine.—The height of water is 
equivalent to 28lb. pressure per square inch, and 
the discharge about 25gals. per minute. The actual 
amount of available power depends on the condi- 
tion of pipe, and whether free from bends, &o., Bo 
that the water may flow with the least 
check. and friction. Why not test for yourself the 
pressure by gauge and N by measure and 
time? There is a very good motor, named the 
“Tuerk motor, which I think would give you 
M. P. under the above conditions. If you like to 
sond me a newspaper wrap, I will forward parti- 
culars, which cannot be inserted here, for obvious 
reasons. ENGINEER, St. Mary Church, Torquay. 


. _ (62885.]—Drawing.—A very good work on 
drawing is published by Cassell, Petter, and Galpin, 
entitled, “ Drawing for Machinists and Engineers,” 
by Ellis A. Davidson, containing forty double and 
six treble-page plates, having above 200 illustra- 
tions adapted for drawing copies, and containing. 
fall and plain instructions for drawing, colouring, 
&o., and hints on the use, &o., of drawing instru- 
ments. I have some papers by Peter William 
Willans “On the Speed of Engines for Driving 
Dynamos, &c., and the Electrical Regulation of 
Same (date 1885). If this is the kind of thing 
4H. G.“ wants, they are published in pamphlet 
form by the Institution of Civil Engineers, 25, Gt. 
- George-street, Westminster, W.—E., St. Mary Ch., 
Torquay. 


is highly contaminated, it is quicker to distil, 
-keeping the orifice of the retort under water to: 
insure thorough condensation. It is not safe to use 
a glass retort. An iron bottle or earthenware 
retort is the best to use. A high temperature is 
also necessary, as mercury boils at 400°. The 
presence of other metals may raise the boiling 
point. Meroury should not be allowed to come 
into contact with such metals as zino, brass, and 
copper, and then filtration is amply sufficient to 
free it from dirt. A separate quantity should be 
Seps apart for use in making electrical contacts, 
and it is unnecessary to purify it for such pur- 
poses. The only case in which pure mercury is 
necessary is in experiments on the rotation of our- 
rents round magnets, &c., and then the mercury 
should be poured into the cups just before per- 
forming the experiment, and removed immediately 
afterwards, so that it has very little time in which 
to aot upon the metal of the cups and wires. Such 
slight oontamination is easily removed by sul- 
phurio acid. Nitric acid will dissolve some 
mercury and cause waste.—SM. 


[62890.]—Trigonometry.—Since the sum of 
the angles of a triangle = 180°, angle ACB = 
57° 26’, and angle ABD = 54° 38. Also, angle 
CAD=BAC - BAD = 82° 20,and, therefor 


e 
cos. C A D = 8448. Now, AC = AB sin, ABO 


ti. bee „ ft a 


sin, ACB 
and AD = AB 


2 e Saddle. — In reply to your sin. ADB Hence, we: have 
s inquiry about fixing the stirrup-leathers to King’s | the formule— 
1 safety-saddle, I have used one of the saddles, and | log. AC = log. AB + log. sin. ABC 
1 give the following particulars, which will show that — log. sin. AC B. (1) 
|; at fulfils its name of “safety”: The stirrup-leathers | log. A D = log. AB + log. sin. ABD 

— log. sin. A D B.. 2 


1 


E are hung by four loops on four studs attached to the 
rd Substitute for the terms in (1) and (2) their 
: numerical values, as given in tables of logarithms 
and we find that 

AC = 855, and AD = 1212, 


F 8. 7. A X A 5 


But 
CD = VAC + AD? — 2A C. AD cos. CAD 


Putting for A OC, AD and cos. CA D the values 
already obtained, we have from (3), C D = 670yds, 
very nearly.— J. R. C., Charing. 


[62406.]—Pulleys.—The slip of the belt is on 
the small pulley, and is owing to the small amount 
of grip obtained by the belt, this also being 
lessened, as you suggest, by the disproportion be- 
tween the pulleys. you could employ a larger 
pulley in the place of the small one (as you say you 
could drive faster), it would greatly improve 
matters, and a wider belt, if pulleys will it, 
would also be of assistance. Crossing the belt 
would inorease the grip on the pulleys, if the re- 
versal of the motion didn't matter—H., St. Mary 
Ch., Torquay. 


[62406.] — Pulleys Slipping — Speeding 
Laval Oream Separator. — Assuming that 
“ Doctor Medicine” is speeding the counter-shaft 
of his cream separator, I shall be pleased if I oan 
assist him, as I also use this machine. I have a 
16in. pulley on the main shaft, which is driven at 
about 200 revs. per minute. The distance of 
centres is 7ft. Gin. only, and horizontal distance 
3f. 9in. This position is less advantageous than 
6% M. D. s; but Iam not troubled with slipping. 
I think it would be desirable to use a smaller 
pulley than 36in. I formerly considered that resin 
or tar was necessary on belt; but, thanks to a 
hint from “ ours,” I applied linseed oil varnish, 
quant. suff., which has made the belt very pliable, 
and tenacious as indiarubber. Another hint: 
Watching some dynamos at work at the 
“ Healtheries,” I saw the importance of using a 
somewhat slack and pliable belt in a position as 
nearly horizontal as possible, with the slack side 


-addle, A. Fig. 1. is a stud of metal. about 1in. | upward, when driving a small pulley. I observed 
91 and gin. wide a its widest Race 1 that, under these circumstances, about ł of the 


circumference of the pulley was in contact with belt. 
If “M.D.” is driving in the other direction, I would 
recommend him to change the direction of motion 
if practicable. Slip being a variable quantity, de- 
pending on the condition of all the belts, I con- 
stantly use a pitch-pipe or tuning-fork as a 
standard for maintaining speed of separator. When 
the machine gives out the tone of G sharp I am 
satisfied, and this appears to be the highest speed 
obtainable in my practice, when the small V-shaped 
leather band used has become oily. The slip at the 
high-speed pulley is more important than that at 
the intermediate one.—W. BULL, Martock, 
Somerset. 


is stud is a recess to hold the metal loop B. 

ese loops are fixed one to each of the top ends 
of the stirrup leathers. A cover-spring keeps the 
loops in the recess, and this recess and cover-spring 
are shown rogom se Fig. 2. When the loop is 
paled obliquely, and considerably out of perpen- 
cular to its natural hanging position, and then 
snatched suddenly, as if a rider were thrown with 
his foot hitched in the stirrup, the loop on either 
eide of the saddle comes away. Of this peculiar 
l e there is not ia doubt, for I have tested it 
: \Uhavoidably sometimes) in more ways than one. 
, | Sig. 3 shows the stirrup.latch being released by an 
— oblique snatch._STEEPLECHASER, 


62896. —Meroury.—Meroury is usually freed 
1 from traces of other metals by prolonged contact 
1 With strong sulphuric acid. order that the 
ry Hap should always be ready for use, it is a good 
je! p 1to keep it in a strong spherical glass vessel, 
1 ving a tap at the bottom and a stoppered orifice 
: a top. The mercury is covered with a layer of 
oa Phurio acid; the clean metal is drawn off by the 
d dale ar use, and afterwards returned through the 
455 in ne the top. The only objection to this method 
ph expense of the glass vessel. When meroury 


ai 
— 


House Duty (Distraint for).— Queen's taxes 
are preferable to bills of sale and to other dis- 
traints, so are the “expenses.” (2) In the circum- 
stances mentioned of favouritism (in remitting 
expenses) shown by the tax collector, “ Viotim 
has no redress.— B. Sc., Plymouth. 


If any person charged to income-tax refuses to pay 

the duty on demand made, the collector must dis- 

train upon the premises charged with the duty, or 
g. 

0 s 


' 


the sale after deducting the du 
taking, keeping, and selling the distress, it is 


cannot cut by wheels alon 


[62410.] — Income - Tax and Inhabited} 


[62410.]—-Income-Tax upon Property, &o—| |€ a 
Bodio sulp 
amateur who is apt to over-expose, the latter is 


must distrain the person charged by his goods and 


chattels. Every distress levied by a collector must 


‘be kept by him for five days, at the cost of the 


person refusing to pay, and if the duty is not paid 
within five days, the distress must be appraised— 


that is, a value must be set upon it by two inhabit- 


ants of the parish, or other sufficient persons, and 


‘then sold by public auction by the collector or his 
anythi 


deputy. hing remains of the proceeds of 


and the cost of 


restored to the owner. If at the time any duty of 
Income-tax becomes in arrear, any goods or chattels 
belonging to the person charg are taken in 
execution, or are seized by virtue of any other 
process, except at the suit of a landlord for rent 


or by virtue of any assignment, such as a bill o 


sale, the person by whom the goods, &c., are so 
taken or seized must pay to the collector all arrears 
of duty due at the time of execution or seizure, or 
payable for the year in which the same is levied or 
made, not exceeding one year's duty; and if pay- 
ment is not made by him, the collector must dis- 
train and sell the goods, &., as if no execution or 
seizure had been levied or made. If the personon 
whom the distress is levied pays the duty which 
is levied on him, but refuses to pay the expenses of 
such distress, a further distress may be levied on 
his goods and chattels to the amount necessary for 
the payment of such expenses. If the collector in 
the case of one person does not demand the pay- 
ment of the expenses, such action does not excuse 
another person who may be liable for similar ex- 
penses from their just payment. Thecollector has 
to act on his own responsibility, and he may be 


aware that in two cases of persons who may be 
(2) | called upon to pay the expenses of a distress and 


have refused so to do, the one person may have 
money to meet such a demand and the other may 
not. I do not think that it is at all likely to be a 
matter of favouritism on the part of the collector. 
If the public, who are so frequently aggrieved by 
the assessment and payment of Income-tax AF 


3) would appeal to the commissioners, they would, 


am sure, meet with substantial justice, and many 
points in the management of the duty, and in the 
carrying out of the Income-tax Acts, which are 
now but little understood, would be made more 
intelligible-—COMMISSIONER. 


[62415.]—Secondary Battery.—There should 
be lugs on the tops of the lead plates, aud these 
should be placed alternately to the left and the 
right of the top end of the cell. All three left- 
hand lugs must be connected together to make one 
electrode, while all the three right-hand ones are 
connected to form the other. To prevent short- 


oircuit ing, separate the sheets by flannel, or, better, 


by a little asbestos cloth. The current in ampères 
will vary with the resistance yon insert. You may 
profitably allow six ampéres to flow through the 
outer cirouit.—S. BOTTONE. l 


[62415.J—Secondary Battery.—The best 
separators I know of are gratings, such as used in 
the Elwell-Parker, made of vulcanite. Slips of 
wood well soaked in paraffin are also much used. 
It is convenient to arrange the plates and separators 
outside of the cell; then secure them with two or 
three stout rubber rings, so that the whole set of 
plates can be moved about without derangement, 
and then place them in the cell. I suppose the 
plates are made with lugs; if so, all the lugs of + 
plates should be on one side, and all of — plates on 
the other. Unless in exceptional cases (as the one 
I ropes to last week, 62316), the surface advisable 
to allow for each ampère-hour capacity is 20sq.in. 
of peroxide surface. You may, therefore, expect 
from 7 to 8 amp?re-hours capacity, ee you 
can eventually quadruple this by continued form- 
ing —ELEOTRICIAN, 


62416. —Screw-cutting.—If you have two 
20's which are also usually supplied, you can cut 


23 ; thus 20 x 20° and 46 by 75 5 ; also 88 by 


23 x 100 6 x 100 
20 x 20- 
55 x 60 


; but the other numbers being prime, you 


unless you have thos 
numbers in wheels also.—T. C., Bristol. 


[62416.]—Screw-cutting.—“ Jack Cade” can 
cut some of the screw rates he mentions, but not 
all. The whole subject of which screws can be 
cut with change wheels, and which cannot be out 
is thoroughly threshed out in a little book on 
“ Screw-cutting,” published by Messrs. Lockwood 
(post free 1s.). Taking Jack Cade's examples 


4 2x 2 
2 3 * 18 _ 90 x 65 

4 2x 2 20 N 30 
Get the above book if you want to understand all 


about screw-cutting.—LATHE,. 


G2417.]—-Photogrephio.—Eyre. ammonia and 
ite developers are equally good. For an 


best. To get greater density, double the quantity 
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of pyro. and develop for a longer time.~B.SC., 
Plymouth. 

62417.]|—Photographic Developers Com- 
pared.—No absolute statement can be made on 
this subject. With some brands of plates the sodic 
sulphite gives the best results; with others, the 
pyro and ammonia. This latter seems to suit the 
ee number of English operators; but my pre- 
erence (as also many other Continentals) is 
certainly in favour of ferrous oxalate, as being so 
thoroughly under control and producing such 
excellent results.—S. BOTTONE. 


[62418.]—Wood Boring.—For years past I have 
bored long, straight, smooth holes as tubes for 
model pump and other hollow works with the 
American-twisted augers—the smaller sizes in a 
chuck, the larger by back feed against the centre 
head. The new lipped twist drills are made ex- 
pressly for this operation; but a short trial has 
convinced me that the Norwegian gimlet (so easy 
tomake) can do the same job up to any calibre 
quite as well. Flatten zrd of a bar tough steel, file 
out a taper, heat in a muffle, wrap a spiral to gauge, 
finish off with round and flat files, temper to Frown 
colour. I mean this as a lathe drill, of course, in 
a chuck. — Eos. 


[62419.]—Photographic.—(1) An over- exposed 
plato will always develop quickly, and more than 
ikely the image will not come out at all; (2) Der- 
went plates are suitable for instantaneous work 
under suitable conditions; (3) Get “Platt’s Ex- 
posure Book” (1s.), and you will find that four 
tables are necessary to answer this query of “ What 
exposure is required with the optimus,” &0.—B.Sc., 
Plymouth. 

[62419.]—Photographio Exposures.— Les, it 
is possible to expose so long as to set up what is 
known as the reverse action. I have not tried 
the“ Derwents plates, so I cannot say. But most 
of the plates found in commerce will take an “ in- 
stantaneous picture. The exact time of exposure 
will depend largely on the nature of the light and 
the subject; but hth ofa second would be sufficient 
in ordinary cases.—S. BOTTONE. 


' [62420.J—Oval Turning.—The ordinary lathe- 
head is used for this, and carries an oval chuck. 
This consists of a chuck which has a slide working 
in dovetails, and which slide carries a duplicate of 
the nose of lathe mandrel for attachment of other 
chucks. Two pins project from slide through slots 
in base of chuck, and engage with outside ofa ring 

which is attached to front of headstock, and is ad- 
justable sideways to alter relative movement of 
slide by means of screws.—T. C., Bristol. 


[62421,] — Printing.— Chloride of lime gives 
black tones with two grains chloride of gold per 
sheet. Use two to four drops saturated solution 
of lime.—B. Sc., Plymouth. 


[62421.J— Printing (Photographic). Velvety 
black tones may be obtained on silver paper by the 
use of platinum chloride instead of gold chloride 
in the toning bath. The essentials for obtaining 
rich black tones with good contrasts are—First, a 
plucky negative. (No pure black and white tones 
can be obtained on pictures printed from feeble 
negatives.) Second, the prints must be bronzed in 
the shadows. The . having been well washed 
to remove excess of silver nitrate, place them in 
the following toning bath: — Water, 1 quart; 
platinum chloride, 2 grains; sodium acetate, 100 

ains. To be made up several hours before using. 

ix as usual.—S, BOT TONE. 


[624 22.J— Mechanics. — Thirty miles an hour 
= t. per second, and as the acceleration is 
assumed uniform, and train acquired this velocity 
in 800 seconds, the accelerating force is »j4ft. per 
‘second. If the pull equalled 150 tons, the accelera- 
tion would be 82ft. per second ; consequently, the 
pall must have been directly as the acceleratin 
orce divided by 32 and multiplied by weight of 
train, thus 300 x WP = 2240 = 1540lb. To this 
must be added resistance of train = 150 x 10 
= 1,500. Total mean pull = 1,600 + 1,540 = 8,0401b. 
F. C., Bristol. 


[6 2424. — Painting Designs on Oloth, &c. 
For painting designs on cloth and for needle- 
work use Chinese white, mixed in a bottle with 
some good strong gum (if too thick to work prety 
freely, add a little water), and trace the design wi 
a drawing-pen, and there will be no difficulty. I 
have drawn designs for ladies’ needlework for 
geven or eight years, and have had but one or two 
complaints of their coming off. It is best, after 


tracing the material, to dab it with a soft cloth, as 


it seems to fix the pattern more. If tracing is re- 
uired on a light surface, use powder blue with the 
hinese white, &c.— ARTIST. 


[62425.]—Eleotrical Trioyole.—I am under 
the impression that an electrical tricycle may not 
be used on the public roads unless preceded by a 


u 
man with a red Hag, and proceeding at a rate not | ball 


exceeding five miles an hour. You would probably 
want about 2owt. of accumulators, and then you 
would most likely be very sorry you had invested, 
—S. BOTTONE, 
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[62426.]—Valve Gearing. — The link rocks 
backwards and forwards owing to motion of eo- 
centrics, and it, therefore, makes an angle each side 
of the vertical, The block is constrained to move 
in a straight line at right angles to the vertical 
and it is only when the surface of link is vertic 
that the block would not tend to slip if it had no 
guides. This can only happen for a moment in 
each vibration, At all other times it simpl 
presents an inclined plane to the block, up whic 
the blook tends to elide or link to move in opposite 
direction, and the shorter the link for same 
stroke, the greater the angle and vice versd. This 
tendency to motion is restrained by suspension 
links, connected through cranked lever to reversing 
handle, and by stop in catch-plate, and this 
tendency may be such as to be a question as to 
whether you shall pull the lever or the lever pull 
you. It is overcome in some cases by screw a 
plied to lever. It is this angularity which is suc 
a nuisance in some forms of automatic out-off 

8 0 applied to stationary engines. T. O., 

rig 0 


[62428.]—Wood Turner’s Hand- Planer. — 
Brass plate D in mine is secured by flat-headed 
bolts sunk in the plate, thus leaving the bottom of 
tool smooth to lean on the T-rest. The gap E for 
escape of dust and chips is a blank space left 
between the cutter and wedge, about zin. or so. 
This is, of course, left in mounting, and is not cut 
afterwards. D is the bottom plate, with bolt- 
heads visible. The double line is the bent base of 
cutting iron, fitting accurately into the wooden 
head of this tool. Everything is held together by 
the two bolts. Choose the toughest wood you can 
get for the purpose.— Eos. 


[62480.J—Faulty Ooil—The fault is most 
likely in your arms, and not in the coil. As the 
right arm is the stronger, id est has the moat de- 
veloped muscle, more resistance is encountered by 
the current, hence it is more felt in the right arm. 
—S. BOTTONE. 


(62480.]—Faulty Coil.— This is a fault in- 
herent in all coils of same make. Ferguson's 
method of winding partly obviates this. 
vorsing the connections with the battery, you will 
find that the opposite pole of secondary coil be- 
comes strongest. In all coils the negative secondary 

ole is weaker than the positive; but in coils of 

yer's pattem this difference is much greater 
than it should be, owing to faulty construction.— 
ELECTRICIAN, 


[62488.]—Radius of Lens.—1l. If of crown 
glass, double the radius is very nearly the fooal 
length of a plano-convex. A lens equi-convex on 
both faces has its focus very nearly equal to the 
radius. 2. The foous of the plano-concave will be 
negative; but practically the same length as the 
corresponding plano-convex. 3. Let R be radius 


y re- 


of convex surface, 1 of concave, 15 = prin- 
š . eve: Gene 1 1211 
cipal focus; then 8 F or R F 


from which R = F r . Thus, example: A di- 


verging meniscus whose concave radius is 8, has 
a negative focus of ö, what is the convex radius? 
Re 5x3 15 


5—3 2 „. 
The above is the common rule for meniscus lenses, 
and evidently the sign of F depends on the 


relation of R and 7. So long as 1 is less than 


R 
75 or R greater than r, F must be negative. 4. I 


should think no better information oan be found 
than in the back volumes of the H. M.“ If any 
better books exist, we shall all be glad to know of 
them. I have often wished that Mr. Wenham’s 
admirable articles in Vol. XVIII. could be re- 
printed; it would help many inquirers.—O. V. 


[62486.]—To Metallurgists.—I have often 
met with the defect alluded to by J. Hy. T.” It 
occurs as well in finished bar iron as in puddle bar. 
I believe it to be mainly due to the presence of 
cinder in the iron. It is worthy of notice that tin 
bar iron, made by the Welsh Finery ” process is 
almost always quite free from blisters, This finery 
process is used in the making of iron for charcoal 
tin-plates, precisely because it gives very clean 
iron—in fact, much superior in that respect to 
puddled iron. Some years ago, when I was em- 
ployed as analytical chemist in the Swansea district, 
the manager of a mill newly started consulted me 
with reference to the continual blistering of his 
tin bars. On drilling holes through the centre of 
blisters, we found that they were always hollow, 
and that the iron was not welded wherever a 
blister had taken place. In my opinion, bad 
welding is often, if not always, due to cinder, at 
least in mill work. When the iron comes from the 
ing furnace it retains in its pores a quantity of 
oxide of carbon. This gas not being able to escape 
because of the rapid chilling of the surface of iron 
by the water, which is kept flowing on the rolls, 


the oxide of carbon would havea tendency to force 
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apart the walls of any cavity caused by an imperfect 
weld, Whether this theory is true or not, lam 
not prepared to say. At all events, on lee 
the supply of water to the rolls, we found that the 
blisters were muoh less frequent. We then directed 
our attention to the mixture of pieron used, and 
endeavoured to produce a more fiuid cinder, The 
iron became much oleaner, and the b very 
scaroe. - COPPER. | 


M Hiria — Photographic. — Intensification, to 
fil the querist's conditions, should be done with 
mercurio bichloride. See, first, that the platei 
thoroughly fixed, then washed, steeped in alm 
solution, and thoroughly washed again. Do not 
let the plate stay too long in the saturated mercury 
solution, or it will be reduced, not intensified. Take 
it out before it is “ bleached,” wash thoroughly, 
and steep in a solution containing one drachm of 
ammonia (hydrosulphuret of ammonia is ssid to 
be better) until the negative darkens all over 
again; wash thoroughly and dry. 
Plymouth. 


[62438.]—Pipeclay.—Yes, provided the pipe- 
olay be perfectly dry previous to putting in the 
fire, it can be baked. This is how ordinary clay 

ipes are actually made. French chalk isa hy- 
A rated silicate of magnesia.—S. BOTTONE, 


[62489,]—Electrical Business.—Provided the 
wires were kept perfectly insulated. from om 
another, galvanised wire would do. A return ot 
some kind is absolutely necessary. You will find 
full accounts of the photophone and Graham Bell's 
experiments in back numbers.—S. BOTTONB, 


(62489.] — Eleotrical Business.— The irn 
wire would have to be 5 some means of 
other, and a return could be made by way of the 

as pipes; but for such a short distance itn 

etter to use properly-covered wire, and t 
have a return wire, as it saves a lot of 
bother and trouble in the end. There was, if I 
remember rightly, an article in Cassell’s “Science 
for All,” on the photophone, and unless this pat 
of the query is answered by other correspondent, 
I will look it up, and do my best to answer yow 
questions. — WM. ROWLAND HART. 


[62441.] — Luminous Paint. — Take a clan 
sheet of glass, and give it three or four coats of 
Balmain's luminous paint, laying them on as evenly 
as you can, and letting each coat thoroughly dy 
before applying the next; and then give it tm 
coats of a neutral base to preserve it. Lumina 
painted-glass is usually baked afterwards, Ba 
why not buy the glass already painted? It will be 
cheaper than doing it yourself, or if you cama a 
a small piece for spectrum experiments, would no 


a luminous match-box do? lf you live away from 


London, or have any difficulty in procuring the 
glass, Į will send you a small slip, if you wil 
advertise your address. WM. ROWLAND HABT. 


[62442.] — Aro Light Dynamo. — To IX. 
BOTTONE.— Using an armature about bin. in 
ou may wind it with about 8hlb. of No. 16, a 


alance the resistance with an equivalent mant 


of No, 14, say 6lb. 
about 8in. high by Zin. in diam. If wound in 
shunt for incandescent lighting, then, the armatae 
being wound as above, the fields may be wo 
with 81b. or 101b. of No. 20.—S. BOTTONE, 


162443.]J—Acute Spasmodic Asthma. Ide 
first thiug to do in this case, so as to be of red 
5 benefit, would be to place the lady st 


erer in the hands of a competent dentist, as, e 


the mouth was put in proper order, and the 


on the fields, which should be. 


' 
| 
i 
| 
( 
i 


cating power restored, a medical man wonld the | 
have some chance of doing good, should his sr- | 


vices be required, as a very great deal 
asthma is really impaired digestive power 
worse by drugs and inhalations.—DENS, 


[62443.] — Acute Spasmodic Asthms.— Ib 


would appear from Cosmopolitan’s 
that the first thing to do is to improve 


description | 
the patients |. 


digestion. She must get false teeth, and è |; 


rule to masticate her food thoroughly; then 


attention must be paid to diet, and, above all 


change of air is most beneficial. As tom 


the most useful are arsenic-iodide of potasium . 
and inhalations of pyridine ; but they should only 


be taken on the advice of a medical piractitione 
who knows the case.—B.Sc., Plymouth. 


[62443.|—Aoute Spasmodic Asthma. Do 
not let the lady play with her health by 


resorting 
quacks or attempting to doctor herself ; but let hr 


be visited by a really good medical man, who 
made asthma a special study. 


masticate her food, she cannot digest it, and 5 
she can digest it, she cannot be well. T en e 
avoid tea, for that is sure to affect her ee me 
As a palliative, during the paroxysms, let ki 
smoke cigarettes of Datura tatula. Above 8 
things, let her avoid wine, beer, and bpirita~ 
BOTTONE, | 


62448.]— Acute: Spasmodio Asthma- 
8 — I observe, seeks medical adri® 


In the mean while |. 
let her procure a set of teeth, for unless he un 
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respecting the oase of a chronic sufferer, who may, 
or may not, have some hereditary tendency to that 
Solal form of malady. One regrets no hint 
whatever is given thereon, since it is often an 
important consideration. Asthma, moreover, is 
not properly termed spasmodic, except when quite 
ancomplicated. In this lady's condition, for 
instance, it may, or may not, be symptomatic, 
organic, of pulmonary congestion, emphysema, 
hypertrophy of the heart, &. Of course, in 
spasmodic asthma of various kinds, admission of 
air is lessened, the bronchial tubes are blocked up 
with frothy mucus, and their muscular fibres are 
contracted ; but even these results are by no means 
the most grave or serious. Cosmopolitan’s” 
esteemed client appears to me—an old doctor—to 
have considerable wasting from defeotive gastric 
juice physiologically. Hence, perfect digestion 
and ultimate assimilation are simply impossible, 
because the natural process of dissolving aliment 
in the stomach, and preparing it for bodily 
nourishment, is not adequately accomplished in the 
lungs. Distension of the stomach, excessive flatu- 
lence, prolonged coughing, and the rest duly follow 
in consequence of irritation of the pneumo-gastrio 
nerve. Nutritive solids, with cayenne, are prefer- 
able to much liquid nourishment of any sort. 
Minoed beef, for example, a good mashed potato, 
with bread and butter, light puddings; and for 
morning and evening meals, black tea, with cream, 
„ and dry toast, with horse-radish, is whole- 
eome and refreshing. If supper be wanted, one 
tablespoonfal of fine cognac in a small basin of 
nice gruel ( Robinson's Groats ”) is very suitable. 
Hot mustard foot-baths, alternated with hot salt 
foot-baths, should be often resorted to. Wine of 
psine, a solution of the powder in sherry, should 
ba given after each meal in the dose of a dessert 
spoonful, and at 11 a.m. and 3 p.m. one teaspoonful 
of ammoniated tincture of quinia in water. 
Cigarettes of stramonium frequently give relief. 
If “ Cosmopolitan's patient resides in some remote 
out-of-the-way place, he may possibly get of the 
village herbalist a very useful mixture as follows: 
—Tincture of lobelia two fluid drachms, chloric 
ether three fluid drachms, tincture ce juice) of 
conium three fluid drachms, in half a pint of 
mucilage of almonds. A tablespoonful thrice 
daily. Homoeopathic arsenicum and belladonna 
and dosimetric strychnia and atropine, have like- 
wise their remedial place and power.—WILLIAM 
HITCHMAN, M.D. 


e of Sale. —The holder does not 
lose his hold apon the property if the re-registration 
is omitted; but it is void against exeontion, 
creditors, or assignments for benefit of creditors 
or a trustee in bankruptcy, unless the party is in 
possession under it. Take possession, sell, or force 
& new one.— B. Sc., Plymouth. 


[62445.]—Stoppage of Drain.—I was much 
troubled with the soil-pipe and drain from m 
alope-stone dng) stopped up with fat, until 
found a perfect cure by emptying a kettle of boil- 
ing water into it once a week.—X. [An occasional 
“apt with a hot solution of potash is still better. 
—HD, 

[62445.] — Stoppage of Drains.—You had 
better fix one of the many grease traps made, as 
near the sink as possible, but outside the wall 
and connected to sink bya short piece of lead 
pipe, the fat will accumulate in the trap instead 
of your drains, and is readily got at for cleansing 
purposes. This should effectually cure ; but you 
must get the drain thoroughly cleansed of all fat, 
and the only way is to take them up and relay, as 
it would take an enormous amount of chemical 
solvent to thoroughly cleanse them.—A. E. B. 


[62446.] Equations to Ourves.—The ques- 


its axes for the axes of co-ordinates, let a and b 
denote respectively the major and minor axes, and 
æ the abscissa. In order now to determine the 
ordinate y, it is evident that three independent 
data are necessary, because considering the major 
and minor axes as given quantities, we would still 
require to have the abscissa x or some other third 
1 also given before the length of y conld be 

xed. The method, then, of finding the equation to the 
ellipse, as an explioit function, is to find the value of 
in terms of a, b, and æ, or, in other words, to find y 
as a funotion of x and the constants a, ö. Doing 


this we obtain y = A yaa — x for the required 


equation. Now, this equation must be extremely 
expressive and characteristic of the curve itself; 
because, considering the quantities a, b, and , as 
given, we must necessarily perceive that it is the 
geometrical condition for describing the curve— 
the condition that the sum of the two focal radii 
be constant—which has enabled us to find the value 
of y,and on which this value entirely depends, 
Therefore, this equation is the algebraical equiva- 
lent for the law by which the ellipse is described 
geometrically, and all the properties of the ellipse 
are implic:tly contained in the equation, and are 
capable of being derived from it by the fixed and 
general rules of analytical geometry. Indeed, we 
can often deduce the more apparent geometrical 
properties of a curve by merely inspecting the 
algebraic equation which represents it. Thus, in 
the present instance, it is at once evident that the 
ordinate of an ellipse bears to the corresponding 
ordinate of a concentric circle whose radius is a, 
the constant ratio of ò to a, and again, since the 
equation may be at once resolved into the propor- 
tion : (a + z) (a — &) :: 62: aa, it shows that 
the square of any ordinate is to the rectangle con- 
tained by the two segments which that ordinate 
makes on the major axis in the constant proportion 
of the square of the minor axis to that of the major 
axis, Instead, however, of the explicit or resolved 
form of the equation, we may take the rational 
form a? y? + 5? x? = af 5, and as this equation is 
only another form of the preceding one, it is just 
as expressive of the ellipse, and is the one most 
commonly employed. Having now shown the 
reason why equations to curves are so specially 
characteristic of them, it may be well to con- 
sider next the readiest means of finding those 
equations. In the first place, in order to distinguish 
the constants from the variable quantities, we are 
to inspect the geometrical figure and observe what 
magnitudes vary and what do not vary, according 
as the variable point which describes the locus 
changes its position. Those magnitudes which do 
not vary with the changes of the variable point are 
to be considered as constants, and those magni- 
tudes which do vary are to be considered as vari- 
ables. No variable must be allowed to remain in 
the equation to the curve except the two co-ordi- 
nates, æ and y, though it will generally be necessary 
in the first instance to introduce other variable 
quantities and afterwards to eliminate them. As 
a practical illustration of the foregoing explana- 


volving its eccentricity, and here we may regard 
the ellipse as the locus of the vertex of a triangle 
whose base = 2C and sum of its two sides = 2a 
are given quantities. Let r and s be the two focal 
radii, then we have the equation r + s = 2a, and 
the axes of co-ordinates being rectangular we have 
also the equations r? = y2 + (c + x)? and 22 = y? 
+ (e — )2. Now, we may see that r and s are 
each variable quantities because each of them 
varies in length according as the vertex of the tri- 
angle changes its position, and therefore they 
require to be eliminated ; but as we have got three 
equations we have got sufficient to eliminate these 


tion of “ Architectural Student” does not seem to | two quantities, and thus to find the equation to the 
be a very appropriate one in the way it is given, | ourve. Similarly, in general, it follows from the 
for it is really too indefinite to receive a definite | nature of a system of equations that in order to 


teply in these columns. The method of fully 
investigating the figure of curves by means of their. 
equations, constitutes in itself a great part of the 
éclence of analytical geometry, and moreover 
enters largely into the domain of the differential 
calculus. The method of finding the equations to 
‘curves can, however, be explained here, as it admits 
of asuccinot explanation. Geometrical propositions 
may be divided into two classes—those which con- 
<ern magnitude or quantity, and those which con- 
cern figure or position. Algebra is naturally 
adapted to the former kind; but not so apparently 
to the latter, for it does not appear at first sight 
how it can be applied to investigate the form of 
curves. Acoordingly, though algebra soon after 
its introduction into Europe was applied to ques- 
tions relating to magnitude, it was not till the year 
1637 that it was applied to investigate the figure 
of curves by the celebrated Des Cartes, who first 
introduced the method of co-ordinates and of 
equations to curves, and thereby laid the founda- 
tion of analytical geometry. Finding the equations 
to curves may be exemplified by finding that of 
the ellipse, where the sum of the two focal radii 
as always the same and is equal to the major axis. 
Taking the centre of the curve for the origin, and 


find the equation to any curve from its geome- 
trical definition, the number of equations to be 
taken from the corresponding 55 figure is 
one more than the number of variable quantities 
that are to be eliminated. Every line, whether 
straight or curved, may be considered as 
being the locus of a variable point moving 
according to some fixed law or condition, 
and may be considered as resulting from 
an indeterminate geometrical problem. If 
the problem were a determinate instead of an 
indeterminate one, it would only designato a point 
instead of a line. The circumference of a cirole 
may be regarded as resulting from the indeter- 
minate problem of finding a point situate at a 
given distance from a fixed point. In such problems 
an indefinite number of points can evidently be 
found which will satisfy the required condition, 
though, however, they must all succeed each other 
in a regular order of position a eS upon the 
nature of the proposed problem. In all cases, how- 
ever, the figure or shape of the line which forms 
the locus is completely determined, for the inde- 
terminateness extends no further than as regards a 
point, and not as regards a line; and thus, in the 
problem just cited, no other curve but the oirole 


tions, let us find the equation to the ellipse in- 


could satisfy the required condition, so that, 
though an infinity of points are allowable as solu- 
tions, yet they are so far restricted in position 
that they must all be situate in a line which is the 
circumference of a circle whose centre is the fixed 
point, and whose radius is the given distance. What 
we are to observe here in particular is the fact 
that the figure of the locus or curve depends entirely 
on the condition contained in the proposed geome- 
trical problem. Now a very remarkable analogy 
exists between indeterminate geometrical problems 
of this kind and equations in which there are two 
unknown quantities, If an indeterminate geome- 
trical problem be expressed by an algebraic equa- 
tion, that equation will contain two own 
quantities; and conversely, if an equation with 
two unknown quantities be represented geome- 
trically, the result will be an indeterminate problem 
which will generate a line for its locus. Now, in 
equations to curves, the two variables are treated ex- 
actly as two unknown quantities mutually depending 
upon one another, and receiving all possible values, 
—and thus it is that they generate a locus—while 
the constants are considered as being known or as 
literal coefficients, The indeterminateness which 
exists algebraically in one equation, with two un- 
known quantities by which it admits of an infinite 
number of solutions is represented geometrically 
by the fact that instead of referring to a point, it 
refers to a whole line. Since an equation with two 
unknown quantities can thus be represented by an 
indeterminate geometrical problem from which a 
locus may be deduced, and since the figure or shape 
of that locus depends entirely, as we have seen, 
upon the conditions of the problem, it must also 
depend equally as much upon the algebraic or 
transcendental equation from which that problem 
results ; and, therefore, any equation with two un- 
known quantities may be conceived to represent 
the figure of a line. It is by this means that figure 
as well as magnitude is expressed algebraically in 
equations to curves. Not only do equations to 
curves enable us to investigate the peculiarities of 
their course to an extent surpassing the powers of 
the descriptive geometer ; but they also supply the 
means of discovering curves in infinite variety, 
since every equation we can take with two unknown 
quantities has in general a corresponding curve for 
a locus; and hence we may perceive the immense 
increase in the range of geometry that ensued from 
the discovery of Des Cartes. As the position of a 
point in a plane is determined by its co-ordinates, 
we are thus able to trace the form of a curve from 
its equation, for, by giving arbitrary values to the 
abscissa, we can deduce corresponding values of the 
ordinates by means of the equation, ahd thus any 
number of points can be determined, and the curve 
traced out accordingly. It is evident, therefore, that 
in order for the equation to be fully ascertained, 
the constants must all be known, as otherwise the 
curve could net be traced out in such a manner, 
and would have no fixed position. From the form 
in which equations with Cartesian co-ordinates 
appear, it might at first be supposed that they are 
not homogeneous in themselves; but this irregu- 
larity is only apparent and not real, because the 
constant coefficients must always be supposed to 
represent such quantities as render the entire 
equation homogeneous. Thus, in such an equa- 
tion as Ay? + Br + c= 0, if c be supposed to 
be a quantity of two linear factors, and there- 
fore to represent a surface, all the other terms 
must also represent surfaces; therefore, B must 
represent a line, and A numbers. In some works 
on conic sections the equations to the curves are 
obtained from some geometrical definition for each 
curve; while in other works the general equation 
of the second degree is taken, and the equation 
for each curve is deduced as a particular case of 
the general equation. Theoretically, one course is 
as proper as the other; but, no doubt, the former 
course, though less general, is much simpler, and 
more suitable for beginners; and such was the 
opinion of Todhunter, who adopted it. In solving 

eometrical propositions algebraically, in order to 

now to what extent algebra has been of advantage 
to us, a good idea can be formed by observing, after 
the conditions of the problem are expressed into 
algebra, to what extent the operations of algebra 
have been employed, in order to obtain the final 
results. The more lengthy and intricate these 
operations are, the more advantageous will be the 

gebraio method over the geometrical method; 
because then the more has the aid of algebra been 
called into requisition, and, as a matter of course, 
the algebraic operations are more easy and uniform 
than the corresponding geometrical operations. 
Judging according to this criterion, the examples 
of its application, which I gave on “ Algebraio 
Geometry,” p. 252, the case where algebra is of 
most advantage is in the theorem regarding the 
circle (Fig. 3); the next in order is that to which 
Fig. 1 refers; while in the theorem on the inter- 
section of three lines, its application is of no use 
except by way of illustration.—VLADIMIR. 


DL Gene Bansoolah.—I recommend Izlb. 
weight of finished metal, good tough steel, the 
solid part about 2in. square at each angle of the 
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widest part, the hole through 1}in. increasing to 
obovoid, so that the handle cannot shake or turn 
round when in use. This handle of tough, hard 
wood, seasoned holly, or ash, length of blade 2gin. 
from square head (exclusive of it), 2}in. broad. 
This blade is a wedge of gradual taper. One-third 
of blade from edge should be of chisel temper, the 
head being left rather soft, The Indian carpenter 
uses the latter as a hammer to drive heavy nails, 
and as an anvil for straightening his primitive 
drills and soft wire rivets. The edge at angle 45° 
from handle.—Hos, 


(62448. |—Governors.—I have not made a 
drawing, but I think the following will suit your 
query :—1, 1ġlb., or 2}in. diam.; 2, 2in.; 3, 73in. ; 
4, 15in. ; 5, 4 steel; 6, 5in.; 7, Zin.; 8, Zin. Connect 
with equal bell crank to suit yourself, I do not 
however, advise you to pat on this form, which 
would only run at about 80 revs. per minute, I 
shonld slot the balls and connect rods to their 
centres direct, and reduce balls to 1ġin. diam., and 
put a “pt spring on c (see page 237), so as to keep 
band d apart. You must have means to adjust 
spring to suit your requirements, and run at same 
speed as engine at least.—T. C., Bristol. 


[62460.]—Boiler.—If 10in. diam. and of 3 plate 
double riveted and ends stayed; if flat, this s ould 
be safe at 150lb. You do not sufficiently describe 
boiler to say what it would drive. Is it simply a 
plain shell?—T. C., Bristol. 


[62452.]—Liquid Gelatine.— By repeatedly 
boiling, and more especially in the presence of an 
acid (say vinegar, nitric acid, or citric acid, &o.), 

elatine loses its power of setting when cold, and 
ecomes converted into metazelatine.—S. BOT- 
TONE, 


[62455.]—Spots on Sensitised Paper.—The 
cause of small black specks is matter in the wrong 
place—otherwise dirt. Hvery time S. B.” sensitises 
paper he must filter the silver solution, and also 

rush over the paper with a came)-hair flattener.— 
B.Sc., Plymouth. 


L62456. Heating Small Hall.—For heating 
the largest amount of cubic space at a minimum of 
cost and consumption of fuel, I have found 
nothing equal to the Tortoise” (or slow-combus- 
tion stove). Coke broken small burns well; but 
clean cinders do best. I know of only one fault— 
the smoke-pipe requires to be shielded at its out- 
let by some kind of cowl or wind-guard. I have 
had one in use to warm a large-sized workshop 
about seven years. In mid-winter 65° to 70° tem- 
perature is insured for hours, and when made up at 
night I have found hot coals the next morning— 
about 12 hours’ heat for a few pounds of fine stuff. 
The great iron pipes from boiler apparatus are a 
great disfigurement to the walls in my house, and 
cannot be removed in summer, like the Tortoise” 
and its piping.— Hos. 


: [62457.]—Leverage.—Although not addressed 
to me, I would point out to querist that he must 
give distance between guides and between wheels, 
and size of wheels, It is quite possible to arrange 
them so close as to jam the whole concern; but if 
put 6in. apart between, guides 2}in. apart, and 
35 2in. diam., it would run Freely.— T. O., 

ristol. 


UNANSWERED QUERIES. 


The numbers and sities of quertes which remain unan- 
swered for Jwe weeks are inserted in this list, and il 
unanswered are repeated four weeks afterwards. We trusi 
our readers will look over the list, and send what information 
they can for the benefit af their fellow contributors. 


61053. 
61858, 
61978. 
61995. 
61998. 
62005. 
62007. 


62206. 
62224, 


Loco. Engines, Narrow Gauge, p. 67. 
Photographic, 67. 

Perambulator Wheels, 68. 
Caste, 68. l 
Reversions, 68. 
Battery with Non-Conducting Elements, 68, 
Plaster Trusses, 68. 


Sprague’s Universal Galvanometer, p. 160. 
To “ Fiddler,” 161. 


Harness Varnish or Reviver.’’—Dissolve, 
in about half a pint of methylated spirit, 20z. of 
shellac, 40z. of Venice turpentine, and loz. of gum 
benzoin., Stir in a sufficiency of a mixture of four 
pani drop-black, and one of indigo blue, to form a 

eeply-coloured varnish, then make up with spirit 
to the measure of one pint. 


Apply with a sponge 
or soft brush, 


Etching Liquid for Steel._—Mix 10z. sulphate. 


of copper, $0z. alum, and half teaspoonful of salt, 
reduce to powder, with 1 gill of vinegar and 20 
drops of nitric acid. This liquid may be used for 
either eating deeply into the metal or for im- 
parting a beautiful frosted appearance to the 
surface, according to the time it is allowed to act. 
Cover the parts you wish to protect from its 
influence with beeswax or tallow. 


proceed, and where shall I apply? How are societies 


QUERIES. 


(62458.)—Air Propeller.—I want to press as much 
air as possible per hour through a Gin. by 3in. tube; the 
air tube supplied through a feeding tube, and passed into 
a delivery tube. The instrument must-not be open at 
the sides like an ordinary fan. Will some kind reader, 
well up in the matter, suggest any existing form of air 
propeller (must not be bulky), and, if possible, state the 
rate of delivery in cubic feet per hour, and the power re- 
quired to work it.—R. A. 


[62459 ]—Clock Pendulum.—Canany reader counsel 
me? I intend making a clock pendulum which I think 
will supersede the quicksilver bob. I shall fasten at the 
upper end three strips of metal A BA; such that B shall 


expand and contract more than AA. By this arrange- 
ment, the holes CC will rise and fall with the temperature, 
thereby counteracting the lengthening and shortening of 
the whole pendulum. D is a olip to keep A A from 
springing apart. What are the best varying metals for the 
job? How would B iron, and AA brass do ?—P. W. 
BALDWIN. ; 


[82460.—A Wonderful Olock.—I saw at the 
Exhibition of 1851,a clock that used to bə exhibited at 
Exeter, by those to whom it had come down from the 
maker—if I remember rightly, one John Lovelace. It 
was made about the end of the 15th century, after 30 years’ 
labour. I will not pretend, after such a lapse of time, to 
enumerate what it was designed to perform; but having 
seen it, will venture to say that ifever it was in going 
order it might well be called the wonderful clock. It 
passed out of the hands of the Exeter people under the 
hammer of the celebrated Robins, many years ago, I be- 
lieve, before it was exhibited in1851. It may be that some 
of your readers know something about this clock; if so, 
I am sure many would. be pleased besides myself to hear 


162461. Sour Least. Would any reader kindly in- 
form me whether yeast that has been boiled will keep 
Tonger in summer than when it is merely soalded ?— 


162462.I— Bocokbinding.— Will some friend give a 
poor bookbindera wrinkle how to use Dutch metal, in 
place of gold leaf for common labelling ?—A POOR BOOK- 
‘BINDER. 


_(62463.]—Registration.—I am [anxious to register 
an association (not intended for profit) merely for the 
sake of protection against infringement. How must I 


similar to the Oyclist Touring Club registered and where ? 
What is a deed of constitution 7—TILLETT. 


' [62404.)—L.Y.R. Vacuum Brake.—Could any 
correspondent farnish a vketch of the ejecting apparatus 
used intheabove? I know the general principle, but 
should like to see a drawing. Also does the wire on the 
carriages for shunting purposes, releaso the ball-valve or 
what 70. 0. W. 


1I62465.]J—Solidified Oil.—In reply to Mr. Hardy’s 
inquiry, will be pleased to have particulars of above 
suitable for land and marine engines.—M. B, BAIRD. 


[62466.}—Tin Alloy.—In melting gold I cannot succeed 
in getting out the tin alloy to my satisfaction, although I 
can get the copper out. Will any of your correspondents 
kindly inform me the best way to do this ?—J. E. 


[62487.]—Essex Ohuck.—As I see that R. R. N.“ 
(27298) has had some experience of this chuck, perhaps he 
can tell me the probable reason of the breakage of the 
small jaws. I have had two sets, and each time I find 
them broken after being used two or three times, that is 
to say that when I went to fix a small drill, the next time 
I found one. of the jaws broken off. I use them care- 
fully, and I am certain no one else touched them.— Wx. 
ROWLAND HART. 


{62468.]—Compensated Pendulum for Eight- 
day Olock.—Theoretically a glass rod pendulum, zin. 
in diameter, with a lin. cylindrical bulb, blown at the 
end, and containing some 4in. in weight of mercury should 
give perfect compenmtion. The bulb would have a 
stoppered mouth fer increasing or decreasing the amount 
of mercury, and the regulating arrangement would: be 
fixed to the top of the glass rod. Has this peudulum been 
tried, and with what success? I should be glad to hear 
results, as also how the attachment of brass to glass is 
made. Oana cap of brass be cemented to the glass rod? 
H. P. SLADE, 


{62469.]—Telegraph Lines —Will someone kindly 
give me the following information? The number of 
miles in work, at the end of 1885 or 1886 of, 1. The post- 
office land telegraphs? 2. The railway telegraph line? 
3. The submarine cables? What has become of the 1866 
Atlantic cable—when was it taken up? I do not see it 
among the eight cables crossing the Atlantic as shown by 
the map.— WM. ROWLAND HART. 


(62470.]—Wheels Without Flanges.— The new 


locomotives being sent to New South Wales have no / 


flanges upon the middle pairs of wheels. In case of 
getting off the rails, is this as safe as with flanged wheels? 


(62471.]—Railway Query.—A train of carriages is 
standing upon a level line, an engine setting back to them 
strikes them too bard and they run back. What foroe, 
say per ton, must the engine have struck the vehicles to 
cause them to run back ?—Looo. 


[62472.]—Brakes.—What is the cubical contents of a 
Westinghouse and automatic vacuum brake pipe ex- 
tending over a train of 40uft.? A lecture was given at 
Manchester lately, in which it was said that a 2in. vacuum 

ipe has less contents thana lin.air pipe, perhaps Mr. 
ernan or other vacuum advocate will explain to—EX- 
GIN EER. 


[62473.]—_EngineQuery.— Will any friend madly tell 
me the horse-power of the compound engine of the 
following dimensions: Diameter of cylinders, high- 
pressure, 40in.; low pressure cylinder, 70in. ; stroke, 42im. ; 
and 40 revolutions per minute; initial pressure of steam, 
60lb. ner inch; steam cut off in small cylinder at 13ft. 
What is the pressure at end of stroke of small cylinder, 
and the average pressure on small cylinder, and back 
pressure on small cylinder, and the initialipressure in large 
cylinder, and the terminal pressure in large cylinder, 
iso the average pressure in large cylinder? In 
compound engines has the valve in large cylinderany lap, 
so as to cut off steam at any particular part of stroke, Or 
is it allowed to enter for the fullstroke. When a separate 
cut-off valve is used behind the slide valve in high- 
pressure cylinder, has the slide valve any lap, or does 
steam enter for fulN length of stroke? In this engine 
back pressure is 21b. per square inch. What is theoretical 
horse- power? The real power I suppose would be shown 
by a diagram.— ENGINE NRIVER. 


162474.J— Foul Zins. TCan any of “ours” tell me 
why the zincs of bichromatle cells become coated with a 


that it is diffloult to scrub them clean. 
composed of potassium bichroymate 4oz., sulphuric acid 
40z. (fluid, and water 400z. Jhe zincs are thoroughly 
amalgamated.—PRINCIPIA. ` 


(62475.]—Stearine Refining — Can any of “ours ’ 
give me information as tọ now stearine is refined, and 
what appliances are requisite, or Nell me of any ibook 
dealing with the subject 7— ARNOLD WARHURTON. 


(62476.)— Microscopic.—Looking\through some back 
volumes the other usy, 1 came across hn engraving ofa 
piece of apparatus for making microcop¢ Slide, ceils and 
rings, and doubtless intended to ae the ordinary 
turntable. Owing to an accident my hknd is unsteady, 
and 1 cannot make the rings properly, so can any reader 
say if this invention is worth anything, anv if the inventor 
sees this, cau he tell me what would be the\probable coat ? 
it is illustrated in No. 1,086, p. 487.—SLivi} MAKER. 


[62477.] — Wimshurst Machine. 
S. Bottone or other electrical reauer Kindly 
details for making a Wimshurat machine wi 
plates (prepared as described last week in 1Qtter 27283)? 
Sketches would be appreciated.—M. ISADOR, 


62478. G. W. Goods Engine.—I hav? to-day seen 
a G. W. goods train worked by u goods engine) 3204, with 
4 coupled wheels apparently about 5ft., outsade frames, 
built at Swindon, Aug. 1885. Any further patticulars as 
to how many there are of this class, and also thair Various 
dimensions, will oblige—W. ROWOLIFFE, Oriel Coll, Ux- 

ord. 

(62479.]}—Dynamo, 100c.p.—To MR. B. 
Many thanks tor the reply to my query, No. 622 
trouble you to make clear the following? P. 
each with “F.M.’s” having a tunnel 5Sfin. di 
forming a square of 63in. Does this mean each 
to bea block of 64in. square (with reoess for A.) on the two 
combined? Wiii you please say how many layerk of No. 
20,a.c., to put an A.? About what thickness tha core of 
A. ought to be, if the winding is round the two puuides 
(over and under the A.), or inside and outside the}*ing, as 
‘in the Gramme ring? Will the shunt winding permit of 
2, 3 or 4 lamps being switched out, or must it be cc 
wound? A sketch would be a great help.— M. C. S. 


152480. Dynamo Design.—I have fitte 
workshop for the purpose of maging some small ¢ 
I fully understand the practical part of the work) but am 
quite at a loss to know how much wire, and what size to 
put on to get the following results. 1 only make one size 
from one set of patterns; but I want to wind some as 
‘shunt wound to give about about 80 volts, some series for 
an arc lamp, and some for electro-plating. Coulſd any of 
your correspondents give me un easy formula byf which I 
could work out the sizes of the wire for myself d I do not 


understand high mathematics, and get quite lġst in Mr. 
Fricker's artioles in the Miectrician. —LIBERATOR. 


162481.J—-Measuring Round Taper 'Wanks.— 
Oan any of our readers kindiy iuform me how tu gauge 
the above, so that I can plase marks for each separate 
gallon from 1 to 18, without having to fill them with 
water every time. The tanks will be 18m. wide at the 
ee 12in. at top, and 2zin. deep, with fay bottom— 
(86). i 


hard red deposit? It adheres so closely, and it is so hard 
I use a solution 
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[62483.] — Driving Mill Stones. — To F. O., 
BRISTOL.”"—In Vol. XLV, p. 160, I gave a rough sketch 
of gearage to drive a pair of stones, 4ft. 2in., and on p. 184 
you kindly replied ; but having bought a portable engine, 
which has two flywheels, one is 5ft. 10in. dia., the other 
is 3ft. 1IZin. dia., which wheel would be most suitable? 
Please say the size of pulley I shall have to put on lay 
shaft to ran stones about 100 per minute. I am sorry to 
trouble you so much. Would you also give me power of 
engine cylinder, 10gin. dia., 14in. stroke, pressure 60]b.? 
I have been told to get the nominal horse-power can be 
done by squaring dia. of cylinder, and cut off the units— 
is that correct 7—-DUSTY MILLER, 


(62483.)—Medical Ooil.—To S. R. BOTTONE.—Pre- 
vious to winding wire on paper tube, I fastened one end to 
binding screw, leaving Gin. for connecting with steel of 
clapper. After laying on Alb. No. 24, 8. covered C. w., I 
fastened the end to second binding screw and then to the 
binding serew on base board. I then connected platinum 

to other binding screw, with short piece of wire and 
soldered all connections. I described battery and its 
charge on May 6th. I did rot mention I. had a piece of 
sheet brass fora clamp on end of carbon block, painted 
with black varnish, not being quite dry when I had the 
brass tube drawn out to work the coil.—ONE IN A FIX. 


` [69484.]—Ooil Core.—Will some reader inform me 


why a bundle of wires is used toform the core of a coil 
rather than a solid piece of iron, and if it is at all detri- 
mental to a coil to have the iron wires incased in apiece 
of very thin iron tube? I have a coil thus made, and want 
to know if it would atrengthen it to use iron wires alone 


[62485.J—Tinman’s Prices.— Can some practical 
reader oblige by informing me if there isany means of 
obtaining the present prices for making general tinware 
4 factories in London and Birmingham ?—TINP LATE 

ORKER, 


weng o Dynamo Design. TO] Mn. BOTTONE.— 
ould you be good enough to give me a simple rule by 
means of which the diameter and | depth of an armature 
core, and also the dimensions of the field magnets of a 
dynamo machine may be calculated, when the size and 
length of wire for the given E. M. b. and current have 
been calonlated? How many yards of wire per volt; must 
be taken in the armature conductor, its speed being about 
N per minute ꝰ— AN AMATEUR ELECTRI- 


162487. Action from Dry Plates. Would any 
correspondent, perhaps Mr. Bottone or “ Electrician,” 
kindly inform me if I can get a feeble action from two 
dry plates, say small copper and zinc plates of about one 
inch square connected by copper wire? For the purpose 
I want, I only want a very feeble action. How conid I 
test or try if there is any electrical action goes on from 
two such plates? I need not mention for what use I 
wantit; bat I don’t want to use any liquid. I shall be 
most thankful for a reply from any of ours.“ I am a 
mere novice in electricity. —ARMOURER, 


[62488.] — Fixing Glass Cloth to Wooden 
Drum.—Will any reader kindly inform me the best 
method of fixing glass cloth or paper to wooden drum, 
18in, by 4in.— WOODWORKER, 


pis) -Rook Orystal: Spheres.—(Letter 27204), 
~Would it be trespassing on good nature to ask “ Pris- 
matique,” who has contributed so much practical informa- 
tion in these columns, if he will describe the process of 
817 S A aa in. orystal and also in glass optically 
ot 7— 0 e 


(62490.]—Mirror.—Will “0. V.” kindly give me the 
best form of surfaces for mirror, similar to those used for 
search light, where the silver is on the back of mirror, so 
as to bring parallel rays tc a focus? . Also a formula to 
find the best proportion of radii, if we use spheric curves, 
showing one example. say the focus for parallel rays to be 
* a the thickness of glass at the oentre to be 2-10in. ? 


[62481.]—Boiler Query.—Having made a dome for 
Vertical boiler, I wish to put on an angle iron at bottom. 
How am I to get the right bevel, so that the angle fits the 
dome? Must it be made before shut or ‘drawn. after 
ut? If it isldrawn after shut, how and with what tools? 
Tousa SMITHY, | 

(62492.)-Hot-Air Engine, I read with Interest J. 
Seal’s-description of a f, mn engine Which I think would 
bea very handy motor for an amateur to possess. I have 
a linder Ain. by Zin. stroke, whioh I could utilise in 
taking one of these motors. Would Mr. Seal or F. A. M.“ 
Please say if the extra 2in. stroke would add anything to 
the power of the engin l 
siroke of displacer? How could a governor be attached 
to an engine of this type ?—ONH oF OURS. 


162453.J—Boiler.—I have a rolled iron pipe, Sft. 6in. 
in length, Sin, in diameter inside, and 3-16in. thick, which 
I wish to make into a boiler. What pressure would it 
stand to the square inch? Will it do to drive a small 
lathe, and what rivets would be best,and what distance 
apart? What size cylinders shall I require ?—PADDOOK. 


(62494.)-Speed and Feed of Saws.—Will any 
one inform me what is the best speed jtor horizontal saw, 
and at what rate the timber should'be fed? Also the 
speed and feed of oir. and log frame saws, and difference 
tù soft and hard wood speeds ?—YOUNGSTER, 


[62495.}-Photography, Vague Formulm, &c. 
~Will some kind friend explain? I constantly meet 
with formulæ, of which the following isan example: 

Take a 10 per cent. solution of chrome alum.“ Does 
mean 100z. alum in 1000z. water, or 10 dr. in 100dr., 
or 10 grains in 100 grains? I have been told to use 
l0gr.alam to loz. water, which is not 10 per cent. of any 
recognised measure. I can understand 10 per cent. when 
two ingredients are weighed, but not when one is 
Wwelghed and the other measured. Is there a rule about 

I am using a lens of 4in. foeus, which takes 
good pictures with 3 to 5 seconds exposure. How long 
exposure (approximately) will a lens of 12in. foous re- 
require, with the same brand of plate, of course ?—K. d. 


(62496.] Induction Coil.— Will Mr. Bottone, Hig 
or other kind electrivians inform me if my coil is ean, 
strueted right ? I have made a paper tube 7in. long. Zin. 
m,a mahogany check glued on to one end ain. square ; 


6? Also the. dia. and length of | 
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this tube is wound with two layers of No. 18 c.c. B. W. G. 
The contact breaker is arranged on the square end of this 
tube. The second tube is also made of paper, with two 
square ends, 4in. equare, which slides over the tube with 
the No. 18 c.c. on. I have wound a little over 2àlb. of 
No. 36 8.0. wire, each layer parafin waxed, Also one 
layer of paraffin paper over each layer. Now what I can- 
not understand, when I have got the primary wires 
coupled to one quart Fuller, and the brass tube not drawn 
out, I geta violent shock, and the shock does not increase in 
power until the brass tube is little more than half-way 
out, and then you may expect to feel something that is 
like a shook.—FULHAMITE. 


[62497.._—Incandescent Lamps.—I have charge of 
a Riemens dynamo, which used to run 30 incandescent 
lamps, of 42 volts, and 4 aro lamps, Lately I have done 
away with the arc lamps and connected up the armature 
to run all incandescent. I put 80 lamps in, 47 volts; but 
even at an excessive speed, I could not get anything like 
a good light. I have since changed all my lamps, and put 
in 42 volt lamps and get splendid results, and a cool 
machine. Would any kind reader explain the reason ?— 
WALLER. 

(62498.]—Micro - gilding.—Can anyone give the 
method by which such minute objects as diatoms have 
been gilt? Wishing to gild some minute objects, such as 
ferns, &c,, I should be greatly obliged if any of ours 
would give full particulars of the method of working. 
Having profited for years by reading the ENGLISH 
MECHANIO, Iam aware that parts of the process have 
been given. Hitherto, however, I have seen no complete 
detail of the method given—preparation of the object, 


previous covering with copper or silver, battery to be 


used, connection with same, anode, brightening of surface, 
&c. Will some one, practically acquainted, help amongst 
others—A. W.S. 


[62499.]— Abyssinian Well.—I want to sink a well 
at the smallest. possible cost. I believe water is to be 
obtained at a depth of about 30ft. or less. The well 
would have to be sunk through some 4ft, or 5ft. of shale, 
and through some 4ft. of stone. Could an Abyssinian 
well be bored throughthis? Inthis district the cost of 
sinking an ordinary well of that depth would probably 
be 15s.a yard.—COUNTRY VICAR. 


[62500.)—Lathe Bands.—I want to substitute round 
for flat bands to my lathe; gut of zin. diameter is too ex- 
pensive,and I am in doubtas to best way of joining 
round leather. Iam told that splicing done by a saddler 
is proved useless,and I am afraid that hooks and eyes will 
not hold, as what little thread of the screw could be 
formed would soon strip.—T. G. 


{62501.|—Electrical Gas-Lighter.—I have a cell 
for an eletrical gus-lighter, and I do not know how to 
charge it, so I would be very glad if any person could 
help me. There is a stick of black stuff. I have been told 


Ohatterton's Compound will do as well; round that is 


wrapped a sheet of silver, round the silver is chloride of 
silver. I think then the lot goes into, or at least, I took 
it out of a cylinder of zinc. Ought there not to be a 
solution of something 7—’ ARRY. . 


[6260 2.J—-High Speed Eleotro-Motor.— What 
form of motor is best, and what is the practicable limit of 
speed ? Would a speed of 100 revs. per second, and de- 
veloping about a half-horse- power, during a run of two or 
three hours, be possible without injurious heating, and 


‘could the machine be driven by accumniators ? — 


SOHNELLIGKEIT, 


(62503:]—Cutting Small Brass Wheels.— Will 
any of our lathe frieuds say whether smal) brass wheels 
can be cut in the lathe with a fiy-cntter in the slide-rest ? 
If so how should the wheels be chuoked ?—A. A. U. V. 


(62504.)—Glaziers’ Diamonds.—How should these 
be selected? How are the sparks selected by makers ?— 
some seem to cut better than others.—ANN V. 


(62505.]—Pualley Blocks.—Can any reader say which 
(is considered the best pulley block, and give a description 
| -[62506.J)—Electric Battery.—I wish to make a 
bichromate of potash cell of peculiar form. Can I use wood 
ito contain the solution ? Is there any material for render- 
ing a wood cell acid-proof ?—ELEOTRIO. S 


: + [62507.]—Perkins’ Boiler. — Where can I find a 
‘full description of this boiler? What the tubes are made 
‘of, their arrangement, thickness, internal diameter, fire- 
‘box and steam dome, if any ?- W. G. G A 


[62508.]—Baloomb Tunnel.—Can any reader kindly 
give length of this tunnel, which is on the L. B. and 8. Q. 


— ZULU, 7 k — ` : 

(62509.)—Sextant Veraler.—Can any of yonr, 
‘readers inform me to what length, with referenoe to the 
limb graduation, the vernier of an Sin. sextant graduated 
‘to 10° should be cat to read to 10”? Should it be the 
length of 19° 40’ or 19° 60’ on the limb? I am alluding 
to a “long” vernier. A“ short” vernier is the length of 
9° 50’, and being divided into 60 equal parts, gives, of 
course, the reading to 10”, but I am uncertain whether 
the “long ” vernier should be double this length (19° 40’). 
or 20° — 10’ = 19° 60’.—HUNDREDWEIGAT. 


(62510.]— Violin Repairing.—I have got a very old 
violin which has seen so many changes in life that the 
glue has become rotten, consequently the ribs’ are 
“bursting out,” if I may so term it. About four years. 
ago it had a magnificent tone so distinctly mellow, but 
now, alas! it is IIke a person singing witha husky voice, 
due to some vibration altogether exotic to its original 


tone. I imagine the bass bar is loose, and produces this 


huskiness ; the G string when played on is almost un- 
bearable. What am I to do in this case? The fiddle is 
at least 100 years old, but unfortunately of no entinent 
make. Supposing I had it repaired by an expert, could 
he reglue it entirely, and should I expect the same tone 
afterwards ? What would be the probable cost of same ? 
Any information will oblige.—SOLAR RADIANOE. 


(62611.]—Systematio Exposure.—Will a user of 
Platt's tables in the systematic exposure book (Cartwright 
and Rattray) kindly explain the following ?—It tells me 
that if I prefer to number my stops according to the 
U.S. numbers, who have taken / as the unit of apertute 
instead of 7/10, the unit used in the tables, I have to sub- 
stitute the U.S. numbers of the stops for the numbers 
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given in Table III., and multiply the numbers in Table 
IV., representing the relative rapidities of the different 
makes of plates by 64, and the same result will be arrived 
at. Iam using Wray's landscape lens. The stops are: 
No. 1, 7/10; No. 2, 7/11°314; No. 3, 7/16; No. 4, //22°627 ; 
No. 5, 7/32. Should be glad of an example.—A. D. B. 


[62513] Commanding the Sun to Stay Still. 
— What other motion is there given to the mirror ofa helio- 
stat or siderostat than its revolution once in 24 hours? Does 
the mirror follow the height of the sun from the horizon ? 
Then, if so, this secondary motion is an up-and-down 
motion (of the mirror). How is this motion governed ? 
Conceive the idea of a gnomon of a horizontal sundial re- 
volving once in twenty-four hours, and a mirrror fixed to 
It, so that it (the mirror) would incline at an angle equal 
to the latitude of the place. Would this represent the 
working of a helfostat? Perhaps our worthy friend 
66 F. R. A. S.“ may suggest some solution of this (to me) 
enigma ?—SOLAR RADIANCE. 


CHESS. 


ALL Communications for this department must be 
addressed to J. PINRO, Langley House, Dorking. 


PROBLEM MXLV.—By I. M. BROWN. 

Black. 
aa m WZ 
YY Cm G G 


Vi; 


Y a 
7 AS 


YY 


2 2 


White, 


} [12 + 9 
White to play and mate in three moves, 


SOLUTION TO 1,043, 
Black 


White. 5 
1, Kt 8. 1. Anywhere. 


2. Q-R or Kt ma tes. 
(Five variations.) 


NOTIOES TO CORRESPONDENTS. 


CORRECT solutions to 1,043, by H. Hosey-Davis, Avon 
(tame and uninteresting, but two variations omitted) 
Heneing, Major (simplex imunditiis), V. |S. Pochin, Black 
Pawn (a pretty idea very neatly expressed: dual if 1, 
Kt-Q 5),G. A.A. Walker, James Palmer (two variations 
omitted), F. Krasser, W. Hewson-Kilbee (variations not 
given), T. H. Billington, Harry Norton, Lancaster, Snow- 
drop (dual), J. W. Hamill, A. Dean, E. C. M. (Ipswich), J. 
Mackenzie, A Beginner, J. J. Spenoe; to 1,042, by A. Bolus, 
J. W. Hamill, J. J. Spence, Snowdrop, James Palmer, G: 
A. A. Walker, Country Boy, H. Hosey-Davis, Hensing, O. 
S. Bright, Genoa. ea Se 


H. F. L. MEYER, J. Quigley, and G. J. Slater, are 


thanked, for problems. Ltt nash Se 
V. S. PocHIN.—You will see you were ‘duly oredited 
with both solutions. Even clerical errora are liable to a 
@edugtion of marx. 
A. BOHN.—The problem shall be reported on; but it we 
remember right, check was threatened by black. Pe 


M. GOPAL.--For games we should recommend beginners 
to get “The Chess Manual,“ re d., published by 
Sinipkin, Marshall, and Oo., an a able little book; for 
advanced students, “ Gossips Manual,” and ‘Cook's 
Synopsis“ (Morgan), both 388. 6d. we believe.’ Fer pro- 
blems The Problem Art,” recently published by Mr. and 

. Rowland, would be useful to the tyro ; to the more 
advanced. The Chess Problem Text Book,” (Cassell) 
Mackenzie's “Chess,” “English Ohess Problems, and 
“Qhess Gems“ ae a i ‘ 


* 
4 


. OHARGHS FOR ADVERTISING. - 


' t 


f Thirty Words ' ee ee 20 
Every additional dight worda ee 
| Front Page Advertisements Five Shillings- for the first 40 words 
afterwards 8d. per line. Paragraph advertisements One: ; 
per line. No front page er paragraph advertisement inserted for 
eas than Five Shillings. Reduced terms for series of pore than 6 
insertions may be ascertained on applidation to the Publisher, 


. ADVERTISEMENTS in EXCHANGE COLUMN —tor : 
For every mucceeding Eight Words; os . 
ADVERTISEMENTS in the SIKXPENNY oo 
For every sueceeding Right words `. 


% It must be berne in mind that no Dispis ed advertisements 
oan 4 pear in the “ Sixpenny Sale Column. <n advertisements 
must be prepaid ; no reduction is made on repeated, naertiong 
aad in cases where the amount sent excee the 
Publisher would be grateful if a F. O. O. could be sen 


ee ee 
„ 
os ee 


e 


and not 


a hem itis inen venfadt to obtala P.O Di AEn 
tent, where nvenient t 0, r l 
The address is included as part of the advertisement, and charged 


Ot apitia must reach the office „FF 
insure insertion in the following Friday's n Se eae ok 
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É 
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ANSWERS TO CORRESPONDENTS. 


— 


% AU communications should be addressed to the EDITOB 
of the ENGLISH MTOHAN IO, 332, Strand, W.O. 


HINTS TO OORRESPONDENTS. 


1, Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to whioh the replies 
refer. 3. No charge is made for inserting letters, queries 
or replies. 4. Letters or queries asking for addresses o 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent te corre- 
spondents, under cover to the Editor, are not forwarded, 
ay the names of correspondents are not given to in- 
quirers. 

% Attention is especially drawn to hint No. 4. The 

devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &0., of letters to hand up 
to Wednesday evening, May 25, and unacknowledged 
elsewhere 

SELIG SONNEN THAL AND CO.—J. W. Queen and Co.— 
H. P. Alexander.—Lt. Bassett.—Toodles.—A Fellow of 
the Royal Astronomical Society.—Eos.—Silke.—Dnbi- 
tans.—W. Jackson.—A Reader of the H. M. - Ormond.— 
Arthur Mee. W. Habgood.— Ponto. - Student. —Silver 
Grey.—Another Novice.— D. d.— Holland. 


G. M.S. (The answer has been frequently given in our 
columns, and is to be found in any of the books on 
patent law. Briefly, the use of a patented article for 
the benefit of the user, either financially or for his per- 
sonal convenience, isan infringement ; but to construct 
ua patented machine simply as an amusement or asa 
model, is not an infringement of the patent; nor is it 
an infringement to construct a patented machine for 
purposes of experiment. In the case given it would be 
infringement, because there is a decided user of the 
machine, and it could not be contended that it was only 
for experimental purposes. 2. Weare not aware that 
they have been compared with the albo-carbon light 
which is an addition made to the gas, and can be applied 
to any form of burner. They can be had of any of the 
dealers.) —L. O. F. (As you want it for use with a 
Fletcher foot blowpipe, why not procure his catalogue, 
in which you will find all particulars of the substitutes 
for coal-gas.)—BERT. (It was described so recently as 
p. 205, in the number for April 29; but full illustrated 
descriptions have recently appeared in the electrical 
serials. The paragraph forwarded by you.contains state- 
ments which are certainly not acourate.)—A NEW 
READER. (Some are made by stitching thin pieces of 
magnetised steel in red flannel. Refer to answer to 
“ Non-Hlectrio,” on p. 258.) —TRTINd TO LEARN. (The 
difference between shunt and series winding has been 
described many times. It is useless to say don't refer 
to back numbers.” We cannot repeat every time a 
querist asks for information. See p. 607 last volume, 
and the indices for diagrams.) — PATTERN-MAKER. 
(Several cameras in back volumes. If you want infor- 
mation for making a beliows camera, see Nos. 946, 953. 
They are in print, and can be had from this office, 
post-free, for ten halfpenny stamps.) — W. B. (We do 
not think any practical work on the subject has been 
published; but you will find in back volumes all the 
information needed, though it is naturally “ scattered.”) 
—TURNER AND BORER. (Such rules as there are have 
been given in our columns, and the usual formula will 
be found in the textbooks. For works on the subjeot, 
consult Wilson’s “Treatise on Steam Boilers,” Orosby 
Lockwood and CO.; Oourtney’s “ Boiler-maker’s Ready 
Reckoner,” same publishers; and Nicholls’s “ Theoreti- 
cal and Practical Boiler-Maker,’’ published by the 
author at Blackpool we believe.)—G. MITCHELL. (No 
doubt we shall have some information about the acci- 
dents referred to when the official reports are issued.) 
W.S. (From the Captain of the Steam Reserve at any 
of the Government Dockyards.)— H. P. (Procure a 
catalogue from Crosby Lockwood and Co., Stationers’ 
Hall-court, E.C., and look through back volumes 
for a great deal of information on the subject.) — 
WILLIE JACKSON. (We illustrated in No. 705, p. 57, 
Vol. XXVIIL, a method of drilling square holes patented 
by Mr. J. Hall, of Ohancery-lane. We believe such 
drills are sold, but we do not know who makes them. 
See Hints Nos. 4 and 5 above.)—P.J.H. (How can 
anyone answer such a question unless you give some 
idea of what you mean by a heating apparatus? You 
will find all sorta of arrangements in back volumes.)— 
A CONSTANT READER, A. H. S. (See Hint No.4. We 
believe the company is selling them now, but we do not 
know the addrcss. No doubt you will find it in the 
advertisements of the daily papers. Seo p. 446, No. 
1139, for some details of methods of increasing the 
illuminating power of gas.)—DYSPEPTIO SUFFERER. 
(Depends entirely on circumstances. Quick beating, 
unless there is a special reason for it, is a sign of weak- 
ness; but you should not trouble yourself with such 
mat ters.) — J. G. (Try the following :— Melt care- 
fully witha gentle heat 21b. of yellow beeswax, and add 
410. of Venice turpentine, 20z. of lard, and IIb. of 
elutriated bole. Mix thoroughly and pour into water, 
kneading it well with the hands. A common prepara- 
tion is suet one part, beeswax two parts. Another is 
wax five parts, olive-oil one; and still another, wax 
four parts, turpentine one part. With a little experi- 
ment on different proportions, you will no donbt pro- 
duce an article that meets your requirements exactly.) 
—A PERPLEXED MOTHER. (It is a trade name, and we 
do not think an analysis has been published. As good 
a lotion as can be made is compounded of sulphuret of 
potassium qne drachm, soft soap two drachms, water 
eight fluid ounces; dissolve together and shake. Or 
makean ointment of sulphuret of potassium 24 drachms, 
lard and soft soap of each loz., olive oll §0z,)—PUZZLED 
OnE, (The puzzle you inquire about wus illustrated on 


‘exohan 


P. 133, April 8 last, and was answered in the number 
for April 15.)—Typo. (There are several recipes in 
back volumes: for instance, one in No. 1203, p. 232, 
Vol. XLIII. Possibly the simplest is to add tannin to 
good glue until the latter becomes sticky and ropy.” 
2. Some of them are made of glue and glycerine with 
other ingredients, which are kept secret by the makers, 
As arule, the composition can be thinned with water. 
Some makers do not use glue, but dissolve, waste pieces 
of skin by soaking in water for a long time,and then 
boiling the ornde glue or dissolved skins with glycerine 
under pressure.)—DANDELION. (Pour a little sulphuric 
acid or a strong solution of sulphate ef iron into the 
crown after removing the growing shoot.)—S. H. (There 
are Murray’s and Baedeker's guides; but if you inquire 
at one of the railway bookstalls, or at any of the large 
booksellers in your oity, you will find some cheap guides 
which will give you much of the information you want. 
ni) illustrated guides for trips have also been 
sue 


tion. It has s beautifully 
is guaranteed to last a lifetime.—Ad 
COMPANY (Limited), 52, OXFORD STREET, LONDON, W. 
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NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 
neated to observe that the number of the term for which 
eir subscription fs paid will be forwarded to them in a PINK 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is deaired to continue the Subscription. 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE, 
Se. 6d. for Six Months and Ils, for Twelve mone Post Free to 


old; to France or Belgium, 13s., or 162 50e. ; to India 
via Brindisi), lés. 34; to New Zealand“ the Cape, the West 
Indies, » Nova tia, Natal, or any of the tralian 
Colonies, 13s. 


The remittance should be made by Post-office Order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
id. enah to cover e postage. 

Messrs. JAMES W. QUEEN and CO., of 934, Chestnut-street, Phi. 
Gelphia, are authorised to receive subsorl 
Statea for the ENGLISH MECHANIC, at 
250. gold or Thirteen Shillings per annum, post free. The copies 
will be forwarded direct by mail from the publishing office in 
London. Allsubsacriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
Ad. each eepy, to cover extra postage. 

XXXII, 


vols. IV., VIL, XXVL, XXVIIL, XXX. XXXL 
„IV., L, XXXVIL, XXXVIIL, A 
XLIIL, and XLIV., bound in cloth, 7s. each 


the rate 


XL, XLL, XLII, 
Post free, 7a. 9d. 


All the other bound volumes are out of t. Subscribers would 
do well te order volumes as soon as possible after the conclusion re 


aing rice 34. eaoh ugh 
aeller or newsagent, or 34d. ey, TRA free from the Sea cexoept 
dex numbers, which are 3d. eash, or post free, 34d.). 

Indexes for Vols. L, VL, VII., VILL, and IX., 34 each. Post free 
234. each. Indexes to Vol. XL.,and to subsequent vols., Sd. each, or 


post free, Sid. Cases for binding, 1s. 6d. each. 


Holloway’s Pills.—The stomach and its troubles 
cause more discomfort and bring more unhappiness than is 
commonly supposed. These Pills have long been the popular remedy 
for a weak stomach, for a disordered liver, or a Mat for eebled diges- 
tion, which yield without diffloulty to their regulating, purifying, 
and tonic qualities. -(ADVT.) 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3d. for the 1 
24 words, and àd. for every succeedtng 8 words. 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Scientific es An LATZI 
1 Depot, Chenies-street, near British Museum. Established 


Second-hand Lathe wanted in exchange for Bicyole 
or Lock-stitch Sewing Machine.—Wellesley House, Colohester. 


What exchange for Coventry Rotary pattern Tricycle, 
cost £15, only ridden a fow miles.—As above. 


Sociable Tricyole, Rudge's Coventry Convertible, 
splendid condition, lamps, bells, complete, cost over £29. Will 
e for good American Organ.—BUCHANAN, 110, Ne nchurch- 
street, London, $ 

Iron Safe wanted; send size. Will exchange Howe 
Tricycle or European Arm Sewing Machine. cost £6 10s., not used 
3 months, or Model Engine and Boiler.--C. HisNWOOD, 12, High- 
street, Wellington, Somerset. 


“English Mechanic,“ Vol. XXXV. to No. 1,139, 
Vol. XLIV., firat five bound, sell 30s., or offers Photographic Goods. 
—Q. M., 12, Viotoria - road, Twickenham. 


Woodturner's 7in. centre Headstook, back centre, T- 
rest; one-horse Horizontal Boiler; 20in. Perambulator Wheels, 
Axles, Caps. Exchange, approval; stamp.— W. SMITH, Buston- 
road, Wolverhampt M. 


Steam Gauge. 23lu. single Lathe Wheel, crank and 
treadle, complete; Surface Plate. 10jin. by ltin.; youth's Tricycle, 
part finished ; offers, approval.—W. SMITH. 


Salvo Tricycle, ball bearings throughout, lamp, 
ong, &o., good ou new, cost £36. Exchange.—9, Wellington-place, 
owdon. 

bin, stroke Shaping Machine, by Kendall and 

Gent, Manches er, self-uoting circular motion, top driving, vice, &o. 
Exchange.—9, Wellington-place, Bowdon. 


“Photographic News,” “ Scientific American,” 
19“ amateur Photographer, unbound, 1886; 5 Negative Boxes. 
Exchange anything useful in photoyraphy.—B., 55, Tuvistook-road, 
Westbourne Park. 


Second-hand Facile Bicycle wanted in exchange 
for engineer's Vice ana cash.—Ap “4 by lotter, with full particulars, 
O., 9, St. Botolph's-streot, Colohester. 


52in. Bicyole, Bown's ball bearings, adjustable, pedals, 
hollow forks, long distance saddle, K. R. H. lamp, bag, &o. Rachangs 
a good Vertical Boiler, about 3ft. by 16ln., with all fittings —HALL, 
10, Stanfleld- road, Everton, Liverpool. 


“Gosse's Year lat Shore,” 35 coloured plates; 
t Brown's Manual of Botany,” 350 illustrations ; “ Dr. Dowden's 
Shakspero: His Mind and ; Smilea’s Works; whole calf; 
for Microscope Objective. —BU FFHAM, Comely Bank-road,Waltham- 


stow. 

Wanted, Donkey Pump or Pulsometer, in good order. 
Will exchange new Venetian Blinds, any size or colour.~WAIT B, 
29, Barnos-road, Fratton, Portamouth. 


Tens wanted (à-plate R. R.), good maker, Exchange. 
—H. WALKER, Wate er, Minster, Thanet, 


‘Vice wanted, about 3 or 4iu. jaw. Will give good 

i J. B., Electrical Dept., Guy's Hospital, London 
ge, 8. E. . 

Wanted, 3 in. Treadle Lathe and few Chucks. Exchange 
ENGLISH CONCERTINA, 48 keys, double action, also Electric Ball 
3in., ant No. 3 Leolanohe Battery.—WICKENS, 40, Hereford-street, 
Marylebone-road, London. 


Set of Whitworth Stocks and Dies, fin. In, 


in., nearly new. Exchange for small Slide-rest—A, 
owling Green-row, Woolwich. ane 


Gas Stocks and Dies. An., gin, zin, new: smal 
Ratohet Brace. new; strong shifting Spanuer, open to lin., nearly 
new. Offers as above. 


Books (a!l kinds). Exchange new, second-hand 
(Engineering, &c.)—160, Great Hamilton street, Glasgow. All 
other papers please copy. 


Water. Colour Box, with pots, brushes, 7 Rowney’s 
water colours. water tank, polished mahogany, with handle. What 
useful offers ?—WRIGHT, Blandford-street West, Ashton-under 


Lyne. 

40 splendid Foreign Bird Skins. Exchange for 
Microscope, Telescope, Jewellers Fittings, or anything in the 
electrical line.—38, Sunderland-street, Macolesfield, 


53in. Bioyole, good condition, cost £10. Exchange 
Photographic Apparatus or anything useful. CowWAr, 334, on- 
brian View, Chester. 


Locomotive working model, slide-valve cylinders, 
complete, eight wheel. What offers? Part tokenee, photo, 
engine, or electric apparatus.—G., 304, Deronshire-street, 


“English Mechanic.” from Sept. 9, 1883, to 
present date, clean, 8 volumes. What offers, or otherwise OHR 
MINTO, Byers Green, Spenny Moor. 


Salvo Tricycle, ball bearings throughout, lamp, 
oing, &c., good as new, cost £26. Exchange.—9, Wallington- place, 
owdon. 
Sin. stroke Shaping Machine, by Kendall and 
Gent, Manchester, self-acting circular motion, top driving, rice, &, 
Exchange.—9, Wellington-place, Bowdon. 


Model Schooner, nearly 5ft. long, fast sailer, cost £5 
What offers exchange ?7—G, LOWE, Dial Stone-lane, Stockport. 


Small Locomotive Parts. — Pair Slide-Valre 
Cylinders, Reversing Eccentric, Six Wheels, Bedplate, Boller, with 
fittings. Exchange for second-hand (Vertical) copsar or fron 
Boller, to burn charcoal or coke; no flttinga.— F. W.,7s, Ma! 
borough-street, College-street, Chelsea. t 


Photographers.—Amateurs making their own 
Dry Plates.—Will exohange about two gross Quarter Plates ready 
for coating, for anything useful.—3, Barrington-road, Liverpool. 


Magneto-Electric Machine, for shocks, nervom- 
ness, &o., by ©, of Paris, beautifully made. Exchange for any» 
thing use . Barrington-road, Liverpool. 


Gramme Dynamo, 100 candle-power, Oylindrical 
Electrical Machine and Leyden Jar. What offers ?—ALBEB? 
ALLMABK, Chester. 


Excellent Vertical Engine, 2}in. bore, din. stroke, 
mounted on tank, and fitted with governors, pump, &. 
offers ?—A. ALLMARK , Chester. 7 


Highly-efficient Dynamo, laminated armature, ligh's 
seven five candle-power lamps, adjustable brash-holder. Cutiris 
meee Motor, drives sewing-machine. Offers.—A. ALLMAR, 

eater. 

Amateur woodturner’s wooden Lathe, 5in. centres, 
Sft. bed. What offers in Engine Castings or Tools -E DUN 
EDMUNDS, Fareham, Hants. 


Bargain.—Powerful Launch Engine. 6} cylinder, 
13in. stroke, with abaft and propeller. Offers. Want room—H, 
HUGHES, 57, Market-street, Holyhead. 


Microscope. small, no eyepiece, 3 objectives, in as 
cost 63a. Magnet Kleotro-Machine in oase, perfect, no 
KING, as below. 


Half-piate Camera (Rack), 1 double baok, nd 
reotilinear lenses, &c. Exchange 1-1 camera, 3 double bucks 
Approval.—KINQG, 37, Bowling Green-lane, E.C. 


Tangent Galvanometer, 19in., mahogany rng, 


turning about a centre, Levelling screws; electro-magnet, Gin. gb; 
offers. —E. ROBBINS, J, Clement-atreet, Walcot, Bath. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of Gd. for the first 16 words, and 6d. for every 
succeeding 8 words, 


Patent Heat Conduotors, for cooking, save ore 
time and firing, and one pound of meat in every ten pounds 
cooked, retaining all nourishment. 


Roaste:s and Bakers, 2s. 6d. ; Boilers, 28, Of all 
Fondo, er. Pamphlet free. — TaLLAck, 28, Hatton wurden, 

ondon. 

Wimshurst Influence Machine.—Sole mam: 
faoturers of new and improved pattern. iiin. from Se—KI30 
MENDHAM, and CO., Bristol. 


sition of Smoke.—Complete Apparatus to 
. aver failing experiment with statlo electricity, is 64 
and 10s. 6d.—As above. 


Ohm, in boxwood oylinder guaranteed 
„ cece it ohm, 168. 6d. with copper poles, . 
Aa above. 

Galvanometer Cards for tangent and ordinary 


combined, vertical, astatio, retlecting, and unmounted compast 
cards.— As above. 


ariable Resistance Incandescent Lamp 
ee invaluable for battery power, vide EN@LISH MEOHAY10 

Oot. 16, 1885, price 38. 6d.—Aa above. 
actical instrument, 


Morse Sounder, for learners 
with bat and instruetions, with ex: : , 2ls.—KinG, MBID 
HAM, and CO., Bristol. 


Write for King, Mendham, and Oo“ large ner 
and reduced Price List, post free, 4 stamps. 


twork.—Catalogue of e requisite, with 600 
Pe tea dad Seg it 6 — — O8. , Settle , Yorks 
Carbon Plates, best quality, out and moulded, plain 


and capped ; quality cannot be surpassed. —G2O, G. BLACK WBLL 


Pebble Carbon.—Graphite for Leolanche calls 
splendid conductor ; price very no. G. BLACKWELL. 


Manganese Oxide specially prepared for Leolanché, 
batteries ; high strength and purity, greater E.MLF,, constan 
action; been in use 15 years with immense satisfaction į s 1 
381b. N Prices on application.—G EO. G. BLAGKWAL 
Chapel-street, Liverpool. 


New Ilustrated Price List of Screws, Bolts, and 
NUTS for Model Work, drawn to actual size, aent on receipt 
atamp-—MORBIS COHEN, 133, Kirkgate, Leeds. 
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MICRO-ORGANISMS AND DISEASE. 


TE numerous investigations which have 
been made in recent years have left no 
doubt that certain micro-organisms are the 
primary causes of diseases of the zymotic 
class, and now that Bacteriology has beceme 
a study, these organisms are described as 
pathogenic, to distinguish them from those 
which are known to be harmless. The im- 
portance of the study of bacteriology is 
widely recognised nowadays, for certain 
diseases, scarlet fever and diphtheria, for 
instance, are apparently quite independent of 
sanitary arrangements, and as frequently 
invade these houses where hygiene is a first 
consideration as those in which the laws of 
health are utterly disregarded. If there is 
any difference in the two classes the former 
have the advantage, inasmuch as disease is 
less likely to attack the strong and healthy 
than the underfed and weak sufferers from 
defective domestic sanitation. The fact is 
well known and has been demonstrated many 
times: hence the scientist sought for the 
cause_ of the disease in conditions apart 
from the domestic arrangements, and 
found it in the pathogenic micro-organisms 
which are mostly disseminated by means 
of milk, and we now speak of epidemics 
ef milk-scarlatina, milk-diphtheria, milk- 
typhoid, simply because the cases occur 
in isolated houses which, however, have their 
milk from the same source. The milk may 
become infected in several ways: it may be 
the recipient of the contagium from human 
beings while in the dairyman's vessels, or it 
may be infected from the cows themselves. 
The subject is not exactly a new one ; but it 
is now attracting much attention in various 
parts of the world, and even the opponents 
of the germ theory of disease are fain to 
confess that there is more in it than they 
were at first willing to allow. At the Royal 
Institution last Friday, Dr. Klein delivered a 
discourse on the Milk of Diseased Cows as 
a Source of Scarlet Fever,” and we have just 
received that portion of the “Philosophical 
Transactions” of the Royal Society which 
contains the valuable paper by Prof. Thomas 
Carnelley, Dr. J. S. Haldane, and Dr. A. M. 
Anderson, of Dundee, on the “Carbonic Acid, 
Organic Matter, and Micro-organisms in 
Air, more Especially of Dwellings and 
Schools.” This paper (it is published by 
Trübner and Co., price 2s.) is a very useful 
contribution to the science of hygiene, and 
may be studied with advantage by sanitarians. 
The authors have analysed the air found in 
houses of different sizes, and also that found 
in schoolrooms, and they have compared 
their results with the mortality statistics. 
The death-rate is shown to increase in pro- 
portion to the rise in the impurity of the 
air, and a general review of the facts collected 
points conclusively to micro-organisms as 
the active agents in the more fatal diseases. 
The death-rate per 10,000 from diarrhea, 
acute bronchitis, broncho-pneumonia, and 
meningitis is given as 19°6 for those who live 
in houses of four rooms and upwards, 27°6 
for three rooms, 39°7 for two rooms, and 
59°8 for those who live in one room. This 
remarkable increase is not due to the greater 
proportion of carbonic acid, but to the enor- 
mous increase of micro-organisms—at least, 
that is the conclusion arrived at from a con- 
sideration of the results obtained in the 
investigations of the authors. We have not 
space here to follow them through their 
experiments; but we may note that in an 
addendum to their paper they show that in 
schoolrooms ventilated mechanically and 
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found in cases of scarlet fever in human 
beings. Experiment proved that the matter 
taken from the ulcers of the udder was pos- 
sessed of infective power, as similar ulcers 
were reproduced in inoculated calves ; and a 
microscopical examination of the matter 
disclosed the presence in large numbers of a 
species of micrococcus, which, on being 
planted on: artificial nutritive media, produced 
in a few days a crop of microcozci possessed 


heated by hot-air blown into the rooms the 
micro-organisms found were only 16.5, 
whereas in rooms heated by firesand venti- 
lated inthe ordinary way they were 169. On 
this point the authors make some pertinent 
remarks, which may be commended to the 
attention of architects and school managers. 
The state of the air in the Board 
schools of Dundee is extremely bad, and 
the authors suggest that the symptoms 
ascribed to “overpressure” are probably 
largely due to the defective ventilation of 
the sc 


quently the authors say that cleanliness both 
of the person and, more particularly, of the 
dwelling or school is of the very utmost 
importance in maintaining the purity of the 
air as regards micro-organisms. But it should 
be distinctly understood that no amount of 
ventilation, no degree of cleanliness, can 
prevent those diseases which are due to in- 
fection by the pathogenic micro-organisms, 
which may be conveyed from one person to 
another by food or drink, or by the air. 
Cleanliness and ventilation—hygiene, in 
short—ward off disease by helping to keep 
the human economy in a state of robust 
health, but the pathogenic microbes are as 
much specific poisons as the inorganic toxic 
agents, and if received by suitable hosts the 
effect follows as certainly as the day follows 
the night. 

Modern science is surely, if slowly, track- 
ing the causes of the zymotic diseases ; some 
are already known, and in time we may hope 
that the others will be, but we know enough 
to assert that the germ theory of disease is 


true all along the line, although we cannot, 


as it were, put our finger on the specific 
microbe for each of the diseases. In the 
discourse above-mentioned Dr. Klein re- 
ferred to the several cases of outbreaks of 
specific disease, and in particular to those in 
which it has been clearly established that 
scarlet fever can be communicated by milk 
from diseased cows. There is always a 
suspicion that milk may have been con- 
taminated, when outbreaks of scarlet fever 
or other zymotic disease can be traced to its 
use; but there are instances on record now in 
which it has been almostdemonstrated that the 
milk was not contaminated by human agents, 
and that consequently the disease proceeded 
direct from the cows. In the well-known 
Hendon case it has been established that the 
disease which produced scarlet fever in the 
human beings who consumed the milk was 
introduced to the farm by some cows im- 
ported from Derbyshire, and an examination 
of some of the animals disclosed the fact 
that they were suffering from sores in parts 
of the -skin, with loss of hair in patches, 
ulcerations on the udder and teats, and a 
visceral disease, notably of the lungs, liver, 
kidney, and spleen, which, though milder in 
character resembled the visceral lesions 
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of distinct characters by which they are dis- 


tinguished from other bacteria. When calves 


were inoculated from a cultivation of this 
micrococcus they became after an incu- 


bation period affected with a cutaneous 


and visceral disease, exactly the same 
as that of the cows from which the 
matter was taken for cultivation, and it 
therefore follows that cows can be affected 
with a communicable disease which, in many 


points of its pathology, resembles. human 


scarlatina. It had already been established 
that milk from such cows transmitted scarlet 
fever to human beings, and in order to com- 
plete the chain of evidence it became neces- 
sary to prove that scarlet fever in man is due 
to the presence and multiplication in the 
blood and tissues of the same micrococcus, 
and that this microbe, if obtained from 
human scarlet fever, produces in the cow the ` 
identical symptoms found in the cows affected 
by the disease which is asserted to contami- 
nate the milk. This proof has, it appears, 
been satisfactorily given, and according to 
Dr. Klein there can no longer be any reason- 


able doubt that the Micrococcus scarlatinee is 


the cause of scarlet fever, that it produces in 
bovine animals a disease which is identi 

and that while the cow is susceptible to in- 
fection with human scarlet fever, it can in 
turn be the source of contagium for the 
human species. An important point was 
mentioned by Dr. Klein in connection with 
a brand of condensed milk, tins of which 
were forwarded to him by Prof. Corfield 
last autumn, and every one was found to con- 
tain some organisms, while one contained the 
special scarlatina microbe. So far as bacteriolo- 
gists are aware, no species of micrococcus is 
capable of withstanding the temperature of 
boiling water, while many are destroyed when 
exposed to 180°—190° Fahr. ; hence it follows 
that there is no safety in condensed milk, 
which is generally prepared at a much lower 
temperature. The conclusions which Dr. 
Klein laid before the Royal Institution have 
not been arrived at in a hasty manner—they 
are based on evidence which has been gra- 
dually collecting, and which has been testeil 
in the scientific manner. Early in the present 
year corroborative evidence was supplied by a 
severe epidemicof scarlet fever in Wimbledon, 
the cause being traced to the milk supplied 
froma particular farm. In one of the houses 
supplied with the milk there occurred cases 
of scarlet fever, and a pet monkey became ill 
and died. Dr. Klein made a post-mortem ex- 
amination of the animal, which had consumed 
a good deal of the milk, and found there 
could be no doubt that the cause of death 
was scarlet fever. From the blood of the 
monkey he cultivated the same micrococcus 
as is obtained from human scarlet fever, 
and experiments made with the cultivation 
showed that the same disease could be 
produced both by inoculation and feeding. 
The fact having been thus established, it 
becomes important to inquire how the 
milk of cows can assume the infective 
power.. Dr. Klein says in one of two ways: 
either the milk becomes infected during the 
process of milking by particles of contagious 
matter being rubbed off the teat or the 
udder, or the milk per se is possessed of in- 


fective power, and he is inclined to think that 


both views hold good. However that may 
be, the most important question for the 
public is, How may the spread of scarlet fever 
by means of milk be controlled and checked ? 
Obviously by preventing the cow becoming 
infected either by contact with human scarlet 
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fever or that of the bovine species, and by de- 
stroying the contagium in milk. The disease 
in the cow is of a mild type, and is easily 
overlooked; but one cow is capable of in- 
fecting a whole herd, or, at all events, those 
animals which have never had the disease. 
Perhaps it is too much to hope that dairy 
farmers will become experts in detecting the 
disease; but, at any rate, those who use milk 
can protect themselves, for Dr. Klein has 
found that heating milk up to 185° Fahr. is 
sufficient to completely destroy the vitality 
of the Micrococcus scarlatine. There can 
be no objection to treating milk in the manner 
suggested, and if that were done universally 
the number of cases of scarlet fever might be 
considerably reduced; but infection from 
person to person will still occur until it is 
possible to isolate every patient, and that in 
the majority of cases is practically impos- 
sible. We have in these facts another in- 
stance of the manner in which science is 
tracing disease to its origin, and although it 
may not be able to prevent epidemics, it at 
least points the way to secure immunity, and 
ultimately, perhaps, may succeed in reducing 
the death-rate from, at all events, the 
zymotic diseases—or those which are believed 
to be caused by micro-organisms. 


appearance. 
sults when tried quantitatively. 


CRANE’S MINERAL OIL. 


copper. 
they were good lubricants. 


SIMPLE EXERCISES IN TECHNICAL 
ANALYSIS.—XXI. 
By AN ANALYTICAL CHEMIST, 
Valvoline Oil. 


(291.) HIS new and excellent lubricant 

was introduced only a few years 
ago. The sp. gr. varied from 870 to ‘890, the 
free acid from nil to O78, and the rise of tem- 
perature with sulphuric from 2° to 20° Fahr. 
Some of these oils are very thick at ordinary 
temperatures ; but many of them remain fairly 
fluid even at 32° Fahr. They are purely of 
mineral origin, quite free from ash, and, as 
might be expected from the absence of acidity, 
without corrosive action on metals. They are 


fluorescent, and of a dark, almost black, 
colour. 


and become very viscous. 
CYLINDER OIL. 


sembling Crane’s in general character. 


quality. 
WATCHMAKERS’ OIL. 


makers 


is dissolved. 
(299.) In sp. gr. 
Rangoon Oil. 

(292.) The sp. gr. of the majority of 
the samples, varied from 901 to 910, 
although some were found as low as 884 
and as high as 958. Many of the latter, how- 
ever, were not pure mineral oils, Rangoon oil 
was originally purely mineral; but as it grew 


oils are the kinds generally used. 


acidity and corrosive action on copper or iron ; 
(b) a low and nearly uniform viscosity at ordi- 
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mineral oils and oils of animal or vegetable 
origin. It is known as the saponification test. 
A small quantity of the oil is placed in a basin 
or flask, about double the quantity of a 
moderately strong solution (in alcohol prefer- 
ably) of caustic soda or potash is added, and 
well stirred in or shaken, then heated for some 
time on the water bath until the bulk of the 
liquid has evaporated ; an excess of hot water 
is then added, and the whole passed through a 
filter and washed. The unsaponified oil re- 
mains on the filter ; the filtrate is a solution of 
the soap formed by the combination of the 
alkali with the animal or vegetable fat, which 
we will assume is present, and if an excess of 
dilute sulphuric acid be added to the filtrate, 
and a gentle heat applied, a distinct layer of 
fatty acids will rise to the surface. These acids 
can be again separated by filtration, and a sub- 
sequent determination of their melting point 
will afford a clue to their identification. A 
pure mineral oil when so treated gives on the 
addition of sulphuric acid to the filtrate a 
brownish crust quite unlike the fatty acids in 
This method, too, gives good re- 


(296.) The extreme limits of gravity were 
893 and ‘913, but 77 per cent. lay between 902 
and ‘910. The oils were, as the name indicates, 
purely mineral. They were almost invariably 
free from acidity and from corrosive action on 
For machinery of medium weight 
At temperatures 
approaching 32? F. they thicken considerably, 


(297.) Is a pure mineral oil closely re- 
Cylin- 
drine vil is similar to valvoline (Art. 291) in 


(298.) The oil commonly used by watch- 
is anything but satisfactory. It 
always contains enough free acid to act in- 
juriously on mechanism so delicate as that of a 
watch or a clock. When tried on copper 
(Art. 246) a considerable amount of the metal 


90 per cent. of the 
samples varied from 914 to 918, and 67 per 
cent. from ‘916 to 917. Olive and neatsfoot 


(300.) In a watchmaker's oil the following 
are most important: — (a) Freedom from 


in public favour the demand exceeded the 


supply, and to meet the former, various mix- 


tures of vegetable and animal oils were pushed 
on the market, and are still to be found there, 
Pure mineral oil sold as Rangoon can yet be 
obtained, and is generally preferable to the 
mixed substitutes referred to above. 

(293.) The rise of temperature with sulphuric 


acid, owing to the additions and adulterations 
above mentioned, was very variable. It fell 


below 19° Fahr. in 33 per cent. of the samples 
examined, varied between 20° and 29° Fahr. in 
12 per cent., and between 50° and 70° Fahr. in 
30 per cent. Those with a rise below 20° Fahr. 
may be regarded as pure mineral; those with a 
rise between 50° and 70° Fahr. as containing a 
cousiderable proportion of oils other than 
mineral. 

(294.) The free acidity, too, varied; but was 
always less when the oil was purely mineral. 
It is frequently stated as an objection to 
mineral oils that they have a tendency to 
develop acidity. My own experience is that 
mineral oils generally contain less acid than 
other oils, and have little or no tendency to 
develop acidity through age. With mineral 
oils only slight indications of free acid are ob- 
tained with either the alcohol or the copper 
test as a general rule; with other oils the 
acidity varies from traces to 0'22 (as acetic) 
per cent. 

The pure mineral oils, sold as Rangoon, 
become very thick at temperatures near the 
freezing point. The temperature at which fat 
begins to deposit in the mixed oils varies from 
32° to 50° Fahr.. 

(295.) Besides the difference in the rise of 
temperature with sulphuric acid, there is 
another means of distinguishing between pure 


nary and at low temperatures; (e) absence of 
solid fat at temperatures above 32° F. 
This last condition cannot at present be 


insisted on, for nearly all watchmakers’ oils 


solidify at temperatures considerably above 32°. 
But its importance cannot be overrated. It 
may frequently be observed that clocks in ex- 


posed situations stop during winter, and espe- 
cially at night. Thesestoppages are occasioned 
by the thickening or the solidification of the 


oil, and the consequent increase of friction. 
(To be continued.) 


THE IRON AND STEEL INSTITUTE. 


HE spring meeting of the Iron and Steel 


Institute was held last week, and, beyond 


the president's address, was noticeable for dis- 
cussions on points of mechanical interest. The 
balance-sheet and accounts showed that the 
institution is making steady progress, The 
Bessemer gold medal was awarded to Mr. James 
Riley, of Glasgow, for his work in developing 
the manufacture of mild steel. The president, 
Mr. Daniel Adamson, delivered an interesting 
address, in which he referred to the properties 
of iron and steel, and stated that in his opinion 
a great deal remained to be done to enable the 
manufacturer and the worker to act in unison 
so ag to get the highest results with the least 
risk and useless expense, that the public might 
be protected and their interests secured by the 
proper selection and adoption of metals suit- 
able for any given purpose. Having reviewed 
three classes of metal—viz., the pure iron, 
carrying only 19 tons per square inch, the mild 
steel, with 4 per cent. of alloy, carrying 28 to 
30 tons per square inch, while the hard metal, 
having 1'75 per cent. of alloy, would carry 58. 
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to 60 tons per square inch—he said it would be 
seen how many intermediate classes of com- 
mercial steel could be found. On the gun 
question Mr. Adamson holds strong views, con- 
tending that the metal generally used is not 
the best adapted for the purpose. There is no 
doubt. he thinks, that the application of mild 
steel, possessing a tensile strain of about 30 
tons both in its longitudinal and circumferen- 
tial direction, would be a great gain upon the 
older or Armstrong system of constructing 
heavy artillery with weld-up wrought iron 
coils, possessing a strength of 22 tons circum. 
ferentially and only 12 tons longitudinally, 
The saving to railway shareholders by the 
application of steel and weldless solid rolled 
steel tires has been estimated at 1 per cent. of 
the dividend, and the future development of 
the steel trade will most likely lie in the pro- 
duction of a mild weldable metal, whether 
made by the Bessemer converter, the Martin- 
Siemens open-hearth process, the open-hearth 
dephosphorismg system, or by the dephos- 
phorising Bessemer converter. The steel-maker 
has before him the chance of competing for one 
and a half million tons of mild metal per 
annum as soon as it is established that steel 
will weld equally as well as wrought iron ; in 
which case the country would gain by a saving 
of 750,000 tons of coal per annum, while the 
metal employed would be stronger and some- 
what less in weight to perform the same work, 
In the course of the discussion Sir I. L. Bell 
referred to the part played by Mr. Adamson 
in increasing our knowledge of the properties 
of iron and steel. The influence of tempera- 
ture in conferring what was known as temper 
on steel, said Sir I. L. Bell, had been known as 
long as the substance they now recognised as 
steel had been used by the human race; but 
those finer distinctions with regard to the 
temperature of steel, so far as it affected its 
tensile power, were, he believed, first made the 
subject of practical and technical inquiry by 
Mr. Adamson. In addition to that, Mr. Adam- 
son at an early period foresaw the great utility 
which would result from using steel of higher 
strength, and by that means to develop the con- 
struction of what was known as the compound 
system of steam-engines, and he believed that 
he now contemplated even a quadruple cylinder. 
Sir J. Kitson, following, ‘said there was no 
doubt that the introduction of steel for boiler 
plates would have been retarded many years if 
Mr. Adamson had not instituted the careful 
system of testing all the materials he used 
before he applied them. Mr. Adamson had 
hit the blot in the use of steel as a material in 
his phrase “inappropriate application.” Steel 
makers knew that engineers and others had 
attempted to force the use of steel into the 
same forms and by the same methods as were 
applied to iron; but Mr, Adamson had shown 
the laws which should be obeyed, and in that 
way had opened out prospects of increased con- 
sumption of steel. Í 

Sir B. Samuelson read a paper on the Terni 
Steelworks, which led to a short discussion as 
to the necessity for finding new markets now 
that Continental countries are themselves sup- 
plying their wants; and then Mr. G. Allan, of 
Birmingham, read a paper on a patent com- 
posite steel and iron, which he contended is 
adapted for such purposes as axles, chains 
boiler plates, &o., as it combines fibrous iron of 
a high quality with mild steel—in other words, 
by surrounding with or imbedding a series of 
strands of high quality iron in mild open-hearth 
steel, and subsequently rolling down the ingots 
into bars, plates, or any desired section in the 
ordinary way. The combination was really 
effected during the casting operation, supple- 
mented by the work put upon the material by 
the subsequent heating and rolling, when the 
surfaces of the steel and iron were perfectly 
welded together. Whatever the finished seotion 
might be, the iron and steel remained alternated, 
the resultant composite material being such as 
to bear working cold or hot, or to support 
manipulation in every] way practically, like 
steel of the mildest quality. He claimed for 
it that this process gave a material possessing 
practically the tensile strength, ductility, and 
elasticity of steel, with a similar capacity for 
resisting “punishment” either hot or cold, 
while it retained all the advantages which the 
non-homogeneousness of iron gave, retaining at 
the same time the facility of welding which 
belonged to iron, 


Po fet 6 RN K „ 


recede 8 


wae E OE FH Fe MA bI- -Fi enu 


5 * 


ee m? 


ei 


I.. i boa A eo 


— 12 — w 


S 


JUNE 3, 1887. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1158. 


309 


Amongst the other papers read was an able 
description, by Mr. J. Riley, of the effects of 
different methods of treating mild steel in the 
manufacture of plates, in which he said that as 
to the amount of work which should be 
put on the steel in the production of plates, he 
had come to the conclusion that if they wanted 
& strong steel, without caring greatly about its 
ductility, abundance of work should be put 
upon it; but if they desired a plate of medium 
strength and of high ductility, they must not 
put an excessive amount of work upon it; and 
if they would increase the ductility it must be 
annealed carefully after rolling. With regard 
to the process of annealing as a corrective to 
damage done to plates in various ways, it was 
useful; but he was clearly of opinion that in 
s0 far as the ordinary operations of an efficient 
steel works were concerned, annealing was not 
necessary, and, if carried out, was of doubtful 
utility. This paper led to an interesting discus- 
sion, in the course of which, Mr. Parker, chief 
engineer of Lloyd's, gave the result of his 
investigations, which are consistent with the 
statements of Mr. Riley, but opposed to those 
made by some of the great steel makers in this 
country. He quite agreed that much injury 
was done to the steel after it left the steel 
works in the course of manipulation. Mr. 
Martell confirmed Mr. Parker’s views, and stated 
that on the occasion of a recent visit to Messrs. 
Spencer’s works at Newcastle he was very much 
surprised by the owner of the works showing 

some samples on which tests had been made, 
and informing him that all the specimens came 
from white heat. The series went on improving 
in quality until the last sample showed a beauti- 
ful material of a silky appearance, and with very 
considerable elongation and diminution in the 
area at the point of breaking. That material 
had never had any work upon it, but was taken 
purely from the casting. Mr. Spencer said the 
paper fortified the ideas he had had for a very 
long time, and it seemed that the minority who 
had held those views were now beginning to 
increase. He considered that the application 
of mechanical work to steel was a very barbarous 
way of treating it. They must consider that 
steel was a homogeneous crystallisable material, 
and if it were treated rationally, as such mate- 
rial should be treated, he thought that many 
of the mishaps and incongruities which had 
occurred would never have taken place. With 
regard to forgings, he thought they would be 
able to insure as good results in the form of 
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castings as if the metal were treated by the 
hammer or the mill. In the manufacture of 


crank shafts especially the forging system was 
very barbarous; it was subject to every con- 
ceivable physical condition, and if the crank 
did not fail it was simply by mere accident. 
One of the crank shafts cast by his firm had 
done a mileage of 200,000 without any accident. 
The last remark brought out the intimation 
from Sir J. Kitson that he could show crank 
axles unbroken which had been forged in the 
way the best Yorkshire makers adopted, and 
which had a history of 550,000 miles. Not- 
withstanding the prediction of the president 
made at the Paris meeting nine years ago, 
his firm had made more iron since than in any 
previous nine years of their existence. Sir J. 
Kitson said they knew the uncertainty of cast- 
ing, the impossibility of discovering any in- 
ternal flaws, and the great responsibility which 
railway directors and engineers were under in 
running axles at enormous speeds, and until 
there was some means of discovering absolutely 
the soundness of castings it was unwise and 
imprudent to embark more without a much 
larger experience upon cast axles, having 
regard to the excellent results which were still 
given by axles which had been forged. 

Mr. Turner, of Birmingham, read a paper on 
“The Separation of Silica from Cast Iron.” 
Fibrous silica is produced by a fractional oxi- 
dation of fused silicious iron, usually by an 
atmosphere rich in carbonic oxide. 

Two papers on Basic Slag were read, one 
by Mr. Percy C. Gilchrist and the other by Mr. 
J. E. Stead and Mr. C. H. Ridsdale. In both 
the value of the phosphoric slag for agricul- 
tural purposes was referred to as the chief 
point of interest, and contrary to statements 
which have been made, it was asserted in both 
papers that, properly treated and applied on 
suitable soils, the basic slag is a valuable 
manure. The usual votes of thanks brought 
the meeting to a close. | 


SMITH’S APPARATUS FOR GRIND- 
ING TWIST DRILLS. 


HE apparatus shown in the illustration is 

a device for grinding twist drills and 
other tools of that nature with exact and 
uniform cutting edges, and has been patented 
by Mr. G. P. Smith, of Tunbridge Wells. It 
consists of a frame K W L fixed to a horizontal 
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bench or other support near, or fixed to the 
frame of the grindstone, of which X Y is the 
horizontal surface, on which the drill is ground. 
In this frame and between two similar upright 
guides, of which G WH is the front one, is 
hinged at & a frame ABCD, which can move 
on the hinge in the vertical plane perpendicular 
to the side, and passing through the axis of the 
stone. In this frame A BCD is fitted a cylin- 
der or other body of revolution QT SI R which 
can be rotated in the frame by means of a shaft 
P fixed in the cylinder and terminating in the 
handle Ri, the axis of the cylinder being 
in the aforesaid vertical plane, and in- 
clined to XY at an angle of about 50°. 
This cylinder is bored to receive a drill F S, the 
axis of the drill being inclined to that of the 
cylinder at an angle of about 10°, represented 
by the angle FS U, the two axes intersecting 
at Sin the line X Y. From the frame ABO D 
there extends an arm C Vin which a shaft M 
is fitted, containing a wheel N, which rests on 
the grindstone and revolves in the same plane. 
If a drill be fixed in the bore so that the 
edge of the cutting lip rests on the stone in the 
line X Y, and the grindstone be turned, the 
cylinder being at the same time rotated by 
means of the handle R', the effect will be to 
force the lip of the drill down upon the 
stone, more towards the outside of the drill, and 
less towards its axis, and the result will be that 
the lip will be ground with a required clear- 
ance of ‘about 10°. The wheel N running on 
the stone close to the point of the drill regu- 
lates the grinding, which can be greater or less, 
by means of an adjusting screw on the shaft 
M. It also jneutralises the effects due to in- 
equalities of the stone. If the drill be with- 
drawn, turned through an angle of 180° and 
refixed in the bore, the other and opposite lip 
will be ground in the same manner, and thus 
the drill will be evenly formed as to both lips. 
The most important part of the invention con- 
sists in the drill being fixed eccentrically in the 
rotating cylinder as above described, This tool 
is most conveniently placed as above described, 
but it can be used in other positions on the 
grindstone or emery or other wheels, whether 
of a cylindrical, or plane, or other form. To fix 
the drill in required position a collar O is fixed 
on it; in the lower side of O are inserted 
two projections Z, Z., 180° apart. A slot 
Z in the upper face of the cylinder T Si R re- 
ceives the projection Z for one position of the 
drill, and the projection Z' for the other posi- 


pin / affixed to the cylinder at 9. The position 
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tion. On the shaft P is fitted a milled collar E 
in which is cut a thread fitting a screw-thread 
on P. This milled collar on being screwed 
down, presses on the shoulder of the collar O, 
and thus clamps the drill immovably in the 
eylinder. On reversing the screw motion, the 
milled collar moves upwards so as to allow the 
eollar O, with the drill, to be withdrawn and 
refixed at an angle of 180°, and again clamped. 
The frame G W H is made to slidein a grooved 
plate KI II by means of an arm or crank k, 
attached to the cylinder and connected with 
K! L: at L, by the rod 1, so that as the grinding 
proceeds and the cylinder is simultaneously 
rotated, the frame ABCD with the drill is 
moved forward. By this means the drill, not 
being confined to one cylindrical portion of the 
grindstone, is prevented from unequally wear- 
ing and furrowing the stone. The angles of 
50°, 10°, and 90°, are not necessarily the correct 
angles, but are selected for the purpose of illus- 
tration. For the same reason the drill is 
spoken of as fitting the bore, though this bore 
is better fitted with a chuck or other device for 
holding drills of various sizes. The term 
oylinder also is used for any solid of revolu- 
tion, or any body parts of which could belong 
to such solid. In practice, the edge of the 
outting lip is generally better not to be exactly 
in the line XY when the grinding commences, 
but advanced more or less, according to the 
degree of bite required to be given to the 
cutting lips. This is effected by an adjustable 
slot m attached to A BCD, in which slides a 


an emergency. 


It should have a red-brown colour. 


what resemble indiarubber. 


it is still hot, decant the clear portion 


perienced aéronaut, and others. 


to the consistency of paste. 
of this slot determines the point on the stone at 
which the grinding is to commence; and its 
length, say 90° more or less, the angular super- 
ficies of each lip to be turned towards the 
grindstone, without intruding on or injuring 


before warming it. 
quantity of “ 


enamelled iron. Place it out of doors on a stove 
(having several lengths of stove pipe); the kettle 
should have a close-fitting cover, to be used only in 
Fill the kettle one-third to one- 
half full of pure linseed oil; start the fire, placing 
the stove so that the wind will waft any fumes 
from the oil away from the fireplace of the stove. 
Raise the heat until a slender stick of dry pine 
wood is charred, or becomes carbonised on its sur- 
face, when thrust into the oil to stir it. Watch 
the oil carefully, and if it takes fire, extinguish by 
covering the kettle quickly; it is well to set the 
cover on at first, keeping it loosely covered. Boil 
at this high heat, from one to two hours and until 
the oil—as shown by a few drops cooled on a 
metallic 70 thick, viacid, and very stringy. 

When quite 
cold, a sample of this “ cooked” oil should some- 
When sufficiently 
treated with heat, extinguish the fire, remove the 
cover, let the sun shine on the hot mass, let the air 
cool it, and let it settle. After a short time, while 
, an when 
this—which we will call“ varnish gum —beoomes 
merely warm, thin it with recently rectified oil of 
turpentine until it has the consistency ofa suitable 
varnish, Mark this “Balloon Varnish No. 1.” 
This is the varnish used by John Wise, the ex- 
The regular 
varnish makers can readily do the above described 
work, having all the appliances; but some of them 
will adulterate the linseed oil, or not give proper 
care and attention to the process. Second, take 
pure caoutchouc (indiarubber), and with a wetted 
knife cut it into shreds, which let dry overnight, 
or, more quickly, in the sun. Dissolve this caout- 
chouc in hot, recently rectified oil of turpentine, 
It is well to let the 
rubber lie in the cold turpentine a day or two 
Heat in a water bath. To a 
alloon Varnish No. 1,” containing 
1000z. of the aforesaid “varnish gum,” add a 
quantity of the rubber turpentine paste containing 


the edge of the other lip. 


THE CUSHMAN CENTRE PUNCH. 


WNHE centre punch illustrated in the annexed 
engraving is being introduced to this 
country by Messrs. Buck and Hickman, of 
It is made by the 

Cushman Chuck Co., of Hartford, Connecticut, 
and will accurately centre any piece of work 


280-1, Whitechapel-road, E. 
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that is round, oval, square, or of any geo- 
metrical figure from fin. to 1 gin. diameter. 
The illustration is almost self-explanatory ; 
but novices may be told that all that is neces- 
sary to do is to place the cone over the work 
apd tap the punch gently, when the true centre 
of any geometrically-shaped piece of metal or 
wood will be found by the punch, 
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VARNISHES FOR BALLOONS. 


1 following are recipes for preparing the 
varnishes generally used for coating gas- 
balloons by the most experienced aégronauts :— 
First procure a large kettle of cast-iron or 


thinner; then one or two coats of “ Balloon 
Varnish No. 2.“ In each case the drying of each 


dry day; when the air is not moist or muggy ” 
is best. 


SHOULD WE EAT SALT OR NOT? 


i hag practice of salt-eating, says Dr. Allinson 
in the Weekly Times and Echo, is a wide- 
spread one. No doubt, first started as an accident 
or peculiar taste, it spread, and is now kept up like 
many other evil things, because it has the sanction 
of usage and. antiquity. The habit of eating salt 
is not natural, as anyone may judge for himself 
if he will only give it up for a time, and then try 
to take it again, - Animals in a natural condition 
will not usually eat salt, nor will the untutored 
savage. Civilised man has accustomed himself to 
eating salt, but he is no better for so doing, but 
on the contrary, is injured by it. It is related of 
Peter the Great that he tried to accustom his 
sailors, to drinking salt water instead of ordinary 
water, so that they might not die from thirst when 
at sea, but his experiment failed, and many died 
during the trial as a consequence. Common salt, 
called, by the chemist, chloride of sodium, is a 
mineral widely distributed all over the earth, and 
is found more or less in all water, but most 
especially in sea-water. It is part of the mineral 
matter of most plants, and of the fluids of most 
animals. Being thus found in the mineral, vege- 
table, and animal kingdom, I may be asked my 
objection to its use, seeing also that it is usually a 
constituent of the tears and the urine. My ob- 
jections to salt are that it is a mineral, and there- 
fore should never be used. Man is not fitted for 
absorbing mineral matter, and if he takes such 
material, either as salt or in the form of medicine, 
he must do himself harm. The only way that man 
may take common salt or mineral matter is when 
it forms an actual part of the food that he eats. 
In other words, the fruits, grains, and vege- 
tables contain all the, salts necessary for 
our systems, and if we add more we do wrong 
and injure ourselves. ‘The fact that salt is 
found in all our tissues and fluids is no 
argument, for most of it got there because it was 
added to the food. Again, if no salt were eaten 
and yet it was found in our systems, we should 
know it was got from our food, and kept there by 
the body for its own purposes, You might as well 


5oz. of pure caoutchouc; place on water bath, and 
thoroughly incorporate by stirring. Mark this 
“Balloon Varnish No. 2.“ It was used by Giffard 
in constructing his great captive balloon at the 
Paris Exposition of 1878. It is better to give three 
or four coats of thin varnish than two or three 
of thicker varnish, because the pores of one coat 
will not coincide with those of another, and the 
fabric is, therefore, less permeable to gases. It is 
recommended that the cloth for the balloon be 
given one coat of Balloon Varnish No. 1,” used 
thick (but thin enough. to readily impregnate the 
cloth), or, better, two coats of the varnish used 


coat should take place in warm sunlight anda 


argue that because ashes were found in the fire- 
place, that therefore the fire must be fed with 
ashes, as that because salt is found in the tissues, 
that therefore you must eat salt. Persons who eat 
brown bread, green vegetables, salads, and fruits, 
obtain all the salt required by the system from 
those foods. A human being has no more right to 
eat common salt than he has to eat phosphates of 
lime, iron, manganese, or any other mineral, The 
blood and tissues contain all these salts in solation, 
but that fact does not make it a necessity for us to 
eat them. Our system will abstract all it requires 
if we will only give it proper foods, such as I 
before named. What are the results if we eat 
salt? The results are many and varied, but I will 
only mention a few of the most evident. Salt 
stimulates the appetite and so we over-eat, and 
from over-feeding comes seven-tenths of our ail- 
ments. In the stomach salt causes acidity and 
heartburn. That it irritates the stomach we all 
know, for salt and water is a common remedy used 
to make a person vomit. Salt being very 
soluble in all fluids is quickly absorbed by the 
blood-vessels of the stomach, and taken into 
the blood. As a consequence it thickens the 
blood, makes it denser than it should be, 
and causes the sensation called thirst. To 
quench this fluids must be taken. If only water 
is consumed, then digestion is delayed for half an 
hour, and the kidneys have to do more work. If 
tea, coffee, beer, or other injurious liquids are 
drunk to quench this thirst, then we must suffer 
from diseases produced by these fluids, besides 
overtaxing the organs named above. Salt delays 
digestion, as much as will lay on a sixpence delay- 
ing digestion for at least half an hour. These are 
the apparent results noted by our commonest ob- 
servers; what the other effects are we do not fally 
know ; but that disease must arise from its habi- 
tual use all careful physiologists must admit. 

Some one may ask, Are there not diseases which 
will come on if we do not take salt in our food? 
To this I answer No; no disease can arise as à con- 
sequence of abstaining from salt. I may bere- 
minded that prisoners were said to have been 
devoured alive by worms in the prisons of Hol- 
land because the persons in authority stopped 
their salt. This I at once brand as a lie. I can 
never find any authentic record of it; it is an 
antique lie, but none the less a lie because old. 
Against this statement I can bring forward facts 
such as this, that I know persons who have lived 
for years and have he carefully abstained from 
salt in everything. I am not mistaken, at one 
house they had no salt in the place, and would not 
use it. Then salt does not prevent worms, neither 
tape-werms, long worms, nor thread worms, nor do 
our doctors’ books advise salt-eating as a remedy. 
Worms always come from pre-existing’ worms. 
Under these conditions I am justified in branding 
the Dutch story as an unvarnished lie. The moral 
I want my readers to draw is to use salt moderately 
—the less they use the better they will be, and do 
not force your children to take it or tell them it is 
necessary. 


A QUICK METHOD OF MOUNTING 


DRY OBJECTS." 


1 is a certain class of microscopic objects 

that need little or no preparation for mount- 
ing, and require’ no protection beyond a well- 
secured glass cover. Many of these objects are 
interesting and in some degree valuable; but the 
microscopist considers them hardly worth the 
trouble of mounting. For such objects the method 


shown in the annexed engravings is of great 


utility, as it permits of inclosing the object 
quickly, completely, permanently, and in present- 
able form; and while it seems especially adapted 


to such objects as are common, and liable to remain 


unmounted, it is, of course, applicable to almost 


any dry object. To carry out this method, onl 
two articles, in addition to those usually possess 


by mioroscopists, are required; one being the ring 
with an internal flange at the top and an external 
flange at the bottom, the other a heating tool, con- 
sisting of a ring of brass attached to a suitable 
handle. The rings of which the walls of the oells 
are formed are spun or stamped from discs of 
Britannia metal, sheet brass, or other sheet metal, 
with a narrow internal flange or fillet at the to 
for receiving the cover glass, and a wider extern 
flange at the bottom, for attachment to the slide. 
The rings vary in depth according to the depth of 
cell required. The under surface of each ring 18 
coated with thick shellac varnish, and allowed to 
dry thoroughly. When the varnish is dry and 
hard a clean cover glass is dropped into each ring, 
and the ring is placed bottom upward on the warm- 
ing stand and heated until the shellac melts and 
thoroughly covers the edge of the cover glass, The 
ring is now allowed to cool, when the cover will be 
ready for use. It will, of course, be unders 
that a quantity of rings and covers are thus pre- 
—— 


® By G. M. HOPKINS in the Scientific American. 
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p and held in reserve. In fact, it is to be 
oped that the manufacturers of microscopists’ 
supplies will furnish the rings and covers thus pre- 
pared ready for instant use. 

The object to be protected is attached to the 
slide by means of cement, in the usual way. 
ring containing a glass cover is arranged over the 
object, and the heating tool is warmed and placed 
upon the outer flange of the ring, as shown in the 
sectional view, Fig. 2. By this means sufficient 
heat is imparted to the ring to melt the shellac 
upon that portion touched by the heating tool, and 
cause it to attach itself to the glass slide. It isthe 
work of an instant to cover an object in this way, 
and the slide needs no further finish; but the 
operator may, if he choose, lacquer the rings to 
prevent them from tarnishing. A thin ring pro- 
vided with the coating of shellac may be applied 


to an ordinary balsam mount to inorease its 
security, By applying to the ring a suitable 
cement, a liquid cell may be made. The object to 
be mounted in the liquid cell is wet with the 
liquid and placed on the slide. The ring is then 
secured in the manner above described, and the 
liquid is afterwards introduced into the cell through 
an aperture previously made in the side of the ring. 
This aperture is stopped with cement, applied wit 
a hot wire or needle, 


Diminishing the Power of an Objective. 


It is often desirable to diminish the magnifying 
ower of an objective, and at the same time increase 
ts penetration. For example, if one possesses a 
in. or 2in. objective, and desires to examine 
Objects like minerals in the natural state, crystals 
seeds, &., he will find it necessary to focus up and 
down upon the object to see it in all parts. A 3in. 
or Ain. objective would furnish the desired power, 
but it is not at hand. 

„To increase the focal length, and, at the same 

e enlarge the field and deepen the focus, it is 
only necessary to place a double convex lens of, 
tay, bin. focus about half-way down the draw-tube. 

e action of such a lens is the reverse of that of 
an amplifier. 


RIBBED BOILER TUBES.* 


P tubular boilers, even the most nearly perfect, 
such as the locomotive boiler, there is still a 
considerable loss of heat in consequence of the in- 
sufficient absorption of caloric. This loss of heat 
es place ao Ee the great increase of 
the heating surface. This fact is explained by the 
enormous quantity of gas which passes through the 
tubes without coming in contact with their walls. 
The radiating power of gas being almost nothing, 
it follows that the transmission of heat can only 
be made by contact. The solution of the problem 
then is in the increase of the surface of contact, 
In his Treatise on Heat, Petiet says: —“ The 
transmission of heat can be inoreased by another 
roceeding, which has not been put in practice, 
ut which, in certain cases, might be very effi- 


By M. CHOMIENNE, Engineer of the Forges of L. 
Arbel, Rive-de-Gier, France, in the Railroad and Engineer- 
ia Journal, : 


oacious. We have seen that, for the transmission 
of heat through a plate, it is necessary to distinguish 
the absorption by one of the surfaces, the emission 
by the other, and the conduction through the 


mètres. Under these conditions the manufacture 
of the tubes will present no difficulty, and the price 
will be only slightly greater than that of the 
ordinary smooth tubes (La Société Industrielle et 


thickness of the metal; under ordinary ciroum-}| Commerciale des Metaux has already delivered a 


A stances the quantity of heat which the metal is 


able to transmit is much greater than that which 
it has to transmit. It follows from this that if, 
instead of using plates made in different ways, we 
should use plates traversed by ribs or bars project- 
ing acertain distance into the two fluids, gaseous 
and liquid, one of which is to impart heat to the 
other, in thus increasing the extent of surface in 
contact with the two fluids we would largely in- 
crease the effect produced.” 


M. Ledien says, in his work on marine boilers: 
“Tubes of small diameter, like those used in 
boilers, have the advantage of presenting, with the 
same total oross area, a much greater heating 
surface, but they do not absorb as much heat as 
their total extent and the high conducting power 
of the metal would make us suppose. The gases 
which enter the tubes run in parallel lines to the 


outlet; those parts of the gas which are in contact 


with the surface of the tube are well cooled ; but, 
as they form always the exterior part of the 
gaseous stream, they constitute a surface or 
wrapper with very little conducting power for the 
heat of the gas which is in the central part of the 
tube, and finally the total mass reaches he chimney 
araon parting with a sufficient quantity of its 
eat. 


This explanation makes it clear why, in a loco- 
motive, tubes of four mètres (157}in.) in length 
produce almost as much steam, other circumstances 


770 2. 


being equal, as tubes of six metres (2864 in.). This 
shows very olearly the necessity of obtaining the 
heat which exists in the centre of the tube, and it 
is this wh ich has led M. J. Serve, of Givors (Rhone), 
to seek for an inorease in the surfaces of contact. 
He has reached this end by substituting for the 
ordinary smooth tube a tube carrying inside longi- 
tudinal ribs, and to this he has given the name of 
ribbed or finned tube (tube d ailerons). He has 
thus been able to utilise a much greater proportion 
of the heat of the gases, as we shall show later. 


The conducting power of the meta! transmits 
immediately to the surface of the tube the heat 
from the concentric layers in the same tube. It 
follows that the power of vaporisation is increased 
in very large proportion. The quantity of heat 
absorbed (we speak only of that which would other- 
wise be lost) is proportional to the number of ribs 
and their projection into the tube. The number 
of ribs arranged regularly around the tube may be 
eight in tubes of 50 millimétres (2in.) diameter 
or less, and ten in tubes of greater diameter; their 
projection into the interior of the tube from 8 to 
16 millimetres (Ñin. ey 5 „and their thickness 
from 2 to 3 millimètres (Min. to zin.) The accom- 
panying cuts, Figs. 1 and 2, show two specimen 
tubes, one of about 2in. and one of 8}in. diameter 
The dimensions given on the cuts are in milli- 


number to the inventor, and is negotiating with 
him for the exclusive right to manufacture them). 
We can also add that these tubes can be cleaned 
out as easily as the ordinary tubes by meansof the 
tube brush. It will also be possible in case of 
wear in the end near the fire-box to piece out these. 
tubes with an ordin tube of the same dia- 
meter, without sensibly diminishing the useful 
effect. Certain experiments were made by 
Bounardel in the tubular boilers of his steamboat, 
Le Bourdon, plying on the Rhone between Lyons 
and St. Louis. The tubes used in this case were 
of 100 millimètres (31; in.) diameter outside, and 
3°56 millimetres (zin.) in thickness. The tubes 
have eight ribs having 13 millimètres projection, 
3°6 thick at the base and 2:5 at the point. (Some 
of the details of this experiment are omitted as 
not necessary to a comprehension of the results 
The boiler was first used with new tubes of the 
ordinary smooth kind, of copper. Put in service, 
it vaporised 6°930 kilogrammes of water to the 
kilogramme of fuel used. The smooth tubes were 
then replaced by ribbed tubes of the new 8 
and the boiler vaporised 9338 kilogrammes o 
water to the kilogramme of fuel—the fuel used 
being of the same kind, and taken from the same 
lot as in the first trial, 


In this case the saving was ‘35 per cent.; but‘it 
may be observed that in this boiler the heating 
surface of the tubes was only six and a half times 
that of the fire-box, while in locomotives it is 
eight, ten, or even twelve times as great. From 
the time the boiler was started up it was easy te 
see that the economy would be considerable. In 
fact, in worming with the smooth tubes, the sheet- 
iron base of the smoke-stack burned paper held 
against it, while with ribbed tubes the paper was 
uninjured. 

In the second trial made in the boilers of the 
steamboat Le Bourdon, one voyage was made going 
and returning with each of the systems of tubes. 
With the smooth tubes the gases of combustion 
escaped into the smoke-stack at a mean tempera- 
ture of 360° C. (690° Fahr.), measured by a Shaeffer 
and Budemberg pyrometer, and sometimes reached 
a temperature of 450° C. (842° Fahr.). A ball of 
lead introduced in an iron cage into the smoke-box 
melted quickly. With the ribbed tubes the mean 
temperature of the escaping gases was 240° U. 
(464° Fahr.), and the lead ball did not begin to 
melt, which shows that the temperature never rose 
to the point at which lead melts (330° C.). The 
fuel consumed in the voyage with the ordina 
tubes was 45,000 kilogrammes; with the ribbe 
tubes, 34,150; showing a saving of 10,850 kilo- 
grammes, or 24 per cent. It must be remembered 
that, in a steamboat voyage, as with a locomotive, 
the factors making up the resistance are numerous 
and are not often the same. The surest means o 
realising the economy secured by the ribbed tubes 
is to take the temperature of the gases at their 
entry into the smoke-box; in this way no error is 


| possible. 


The tubes used in boilers by the Compagnie 
Générale de Navigation were of so large a diameter 
(100 millimètres, or nearly 4in.) that they could 
hardly be available for the complete utilisation by 
the ribs of the heat produced in the fire-box. 
With so large a diameter it was difficult to give the 
ribs sufficient projection to enable them to draw 
out the heat from the centre of the tube. There 
was in the use of these large tubes what may be 
called an injurious or useless space, the ribs having 
too little projection. The tubes of marine boilera, 
on the other hand, vary from 70 to 85 millimètres 
(2łin. to 35 in.) diameter, and locomotive tubes have 
not more than 50 millimètres (2in.). In these the 
ribs can easily be made with sufficient projection 
to reduce the useless space to the smallest possible 
limits, and with these a closer approach can be 
made to a theoretically perfect utilisation of the 
heat. Experiments made by M. Serve with 
apparatus made for the purpose, and so arranged 
that heat could be transmitted only through the 
ribs, the wall of the tube between the ribs beigg 
carefully isolated, still showed very favourable 
results in favour of the ribbed tube. The experi- 
ments made by Graham and Petiet show that the 
efficacy of the heating surface of tubes decreases 
very rapidly as they approach the smoke-box, and 
show, consequently, the uselessness of long tubes, 


Only a very great increase of heating surface 
will make it possible to absorb the heat of gases 
at a comparatively low temperature, The follow- 
ing calculations show that this inorease can only 
be obtained by ribbed tubes, without any other 
change in boilers, In the table below the heatin 
surface is calculated on the exterior diameter 
the tubes, while the seotion for the passage of the 
gases is caloulated on the interior diameter. The 
thickness of the tubes is taken at 2 millimètres in 
in each case and their length at 4 mètres ; the 
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interval between each tube, whatever the diameter, 
remains the same, being taken at 20 millimètres, 


PLAIN TUBES. 
Diameter. Total sur- Interior 
No. of f f ' ti f 
ee E A ace of |section o 
Exterior, | Interior. tubes, 


tubes. 


Milli- 


Milli- 
mètres. | mètres. Sq. mètres. Sq. mètre, 
50 46 180 113 0:2989 
30 26 353 133 01870 
RIBBED TUBES. 
50 46 180 228 0˙2629 


These eomparisons show that, with smooth tubes, 
if we replace 180 tubes of 50 millimètres diameter 
by 353 of 30 diameter (occupying the same surface 
as the preceding) we gain only 20 square mètres of 
heating surface, while we lose on the other hand 
0'11 square mètre of section out of 0°30, or more 
than a third. By changing plain tubes for ribbed 
tubes we double the heating surface and lose only 
0'025 square mètre of section, or about one- 
fifteenth. These figures require no comment and 
show the great superiority of the ribbed tubes. In 
conclusion, it is claimed that, with the ribbed tubes, 
there will be a more complete utilisation of the 
heat and more rapid steaming. In loco- 
motives, consequently, larger blast nozzles 
can be used and a freer exhaust allowed, 
reducing the back-pressure. As it will not be 
necessary to drive the fire and hasten the dis- 
engagement of steam, there will be less trouble 
from wet steam. The gases of combustion being 
drawn through the tubes at lower speed, there 
will be less drawing of cinders into the tubes, and 
less cleaning will be required. The gases will 
reach the smoke-box at a lower temperature. The 
ribs will increase the strength of the tubes, and all 
support in the centre can be dispensed with; this 
support or bracing is a frequent cause of wear. 
As the tubes can be made shorter, the effects of 
expansion and compression will be less felt, The 
use of these tubes in marine boilers will diminish 
the quantity of coal which it is necessary to carry 
for a voyage, thus increasing ithe cargo space. In 
short, the economy resulting from the use of these 
tubes will be considerable in all the applications 
which may be made of them. 


THE NORDENFELT SUBMARINE 
BOAT. 


i E mentioned in the article on “ Submarine 
Boats,” p. 381, last volume, that Mr, Norden- 
felt was building a large submarine boat for the 
Government, which would probably be ready for 
trial in the spring. The boat has arrived at 
Southampton, and has undergone some preliminary 
trials, It is larger and swifter than the early 
boats, the submerging and regulating gear are 
superior and self-sustained, and means have been 
taken for retaining a reserve of buoyancy always 
at command, with consequent facility for rising to 
the surface when desired. In form the Norden- 
felt may be said to resemble an exaggerated 
Whitehead. Whereas the latter is propelled 
through the water by means of a supply of com- 
pressed air, the former, when totally submerged 
is driven along by the force of a reservoir o 
stored-up steam, after the fires have been ex- 
tinguished and the scuttles hermetically sealed. 
The crew, which consists of nine men, on E 
Oaptain Garrett, breathe the natural air containe 
in the structure, which will remain for some hours 
without becoming foul. Simplicity has been 
studied in all the details, with a proportionate 
gain in efficiency. Should anything go wrong with 
the machinery, the unexhausted buoyancy (the 
minimum of which is equal to 500lb.) will cause 
the boat to rise without assistance from the pumps, 
and should, through some refractoriness on the 
part of the sorews, the craft sink deeper in the 
Frater than is either desirable or safe, automatic 
valves come into action and turn off the 
steam. Viewed at from above, or in plan, 
the boat looks like the back of a whale 
protruding out of the water rather than a 
cigar, having a continuous turtle back, with ridge- 
like extremities and a sharp and vertical stem and 
stern. It measures 125ft. in length, and 12ft. 
beam amidship, with a displacement of 250 tons. 
The midship section is a perfect circle, the other 
section being composed of two arcs of a circle 
gradually decreasing in size fore and aft, so that 
the depth is less than the diameter, except at the 
broadest part. She is constructed entirely of steel ; 
but with much stronger soantlings than an ordi- 
nary torpedo boat. The bottom plating is about 
Lin. thick, while the turtle deck is the uniform 
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thickness of lin, There are two funnels in the 
middle, with an intervening scuttle admitting to 
the stokehold. These funnels are movable and 
are stowed away when the boat goes below, or 
when she is approaching an enemy with everything 
battened down; but the manner in which the 
funnels are disconnected leaves much room for 
improvement, Two conning towers rise above the 
deck forward and aft. These are about 2ft. high 
and as many broad, and are surmounted by glass 
caps, to allow of observations being made when 
everything above is sealed. In the former are 
located all the necessary connections for giving the 
captain command ofall the machinery for driving 
and steering the vessel, for sinking or rising, for 
controlling the fans, for regulating the screws 
which govern the immersion, and for discharging 
the torpedoes. The boat is propelled by a single 
screw, which is driven by a pair of double cylinder 
vertical compound engines, working upon four 
cranks. The high-pressure cylinders are 15}in. in 
diameter, and the low-pressures 27}in., with a 
stroke of 16in. The engines are capable of exert- 
ing a collective indicative power of 1,000 horses. 
Steam is generated in two boilers capable of work- 
ing up to 150lb. to the square inch, at which a speed 
on the surface of 17 or 18 knots is expected to be 
realised. There are, all told, 11 engines on board 
for propelling, circulating the water through the 
condensers, steering the vessel, actuating the fans 
for forced draught, working the pumps, and 
turning the screws by which the Nordenfelt is kept 
at any required depth when submerged. When the 
vessel goes into action the funnels are stowed away, 
all the scuttles made watertight, and the fires ex- 
tinguished by means of the steam, which has in the 
meantime accumulated to a pressure of 100lb. 
When she has approached within dangerous 
proximity to the machine and rapid-firing guns of 
an enemy, the supreme moment has arrived when 
the vessel must temporarily disappear from view. 
This feat is accomplished in the following manner: 
—Below the inner deck forward and abaft the 
machinery are a number of tanks. Into these about 
23 tons of water are admitted from the sea, which 
will bring the vessel down to within a foot of the 
surface. When this degree of immersion is 
reached, two horizontal screws, working in aper- 
tures freely open to the sea in the stem and stern, 
are put simultaneously in action, and mechanically 
draw the structure below the surface, the depth, 
which is measured by a pressure-gauge, being 
adjustable to a few inches. In this condition it is 
said the boat can remain for five hours with a con- 
tinuous speed of four knots, but as the reserved 
steam can be used in any quantity whether below 
or above the water the speed can always be 
increased. For proportionately shorter distances, 
when the screws are arrested the boat rises by its 
own buoyancy to the same height as it was when 
the screws were put in motion, its subsequent 
emersion being due to the action of pumps, which 
are capable of relieving the tanks at the rate of a 
ton and a half a minute. The normal bunker 
capacity of the Nordenfelt is equal to eight tons of 
coal, which will drive her 1,000 miles at from eight 
to nine knots, but for ordinary steaming, when the 
tanks are not required to be filled with water, she 
can stow 28 tons. 

After the Nordenfelt had been immersed until 
the base of the cdnning towers were just awash, she 
„ down Southampton Water as far as 

etley Hospital, the party accompanying her in the 
Alexandra steamer. She made a speed of about 
five knots against a lively breeze, with everything 
hermetically sealed, though for a shorter distance 
the pressure of accumulated steam was sufficient to 
drive her eight knots, The neutral tint she was 
painted rendered her almost invisible at the dis- 
tance of a few hundred yards, while as a target she 
presented nothing open to attack save her two 
conning towers and the top of her turtle, and as 
these are curvilinear and formed of steel an inch 
thick, their vulnerability to torpedo guns is very 
questionable. Having shipped her funnels, lighted 
her fires, and got up steam in her boilers, she made 
a run as far as Calshot Castle and back, a total dis- 
tance of about 13 miles, at a maximum speed of 14 
or 15 knots, It was noticed that when going at her 
highest rate of speed through the water she pro- 
duced a bow and stern wave which completely hid 
her hull in a hollow, and gave her all the appear- 
ance of a submerged boat, leaving nothing visible 
but the funnels. At future trials her sinking 
bower and performance under water will be 
tested, 


THE UTILITY OF GAS IN THE 


WORKSHOP.* 


Tei value of a supply of illuminatiug gas, and 

the amount of work which may be done 
therewith, is not understood as well as it should be 
by the greater number of mechanics, One of the 
simplest gas heaters, which can be easily made in 


* By JAMES F. HOBART, in the Manufacturers’ Gazette. 
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any shop, consists of a cylinder of sheet iron 4 or 
5in. in diameter, and mounted on some short le 
which will allow it to stand about lin. above the 
bench, in order to admit a supply of air. The 
same effect may be secured by punching a row of 
holes around the bottom edge of the sheet-iron 
cylinder. Still another way 1s to notch the lower 
edge, making it take the shape of a stave saw, 
This is the most simple method of effecting the 
desired purpose, and if “saw teeth” be cut, jin. 
from point to point and lin. high, the air supply 
will be sufficient. Inside the cylinder and just at 
the top of the saw teeth, above described, let a row 
of gas burners be placed, or a common piece of 
tubing may be bent into the required shape, anda 
row of holes be drilled all around the ring thu 
made. The “burner ring” had better be con- 
nected with the gas system by a piece of rubber 
tubing, or, if the heater is to be stationary, it ma 
be fastened to bench or shelf, and piped wi 
ordinary tubing. The top of the iron cylinder 
must be covered with fine wire gauze, and this had 
better be done by covering a ring, which can just 
slip inside the iron cylinder, which may best rest 
on three rivets placed in the iron cylinder at the 
requisite distance from its top. 


When anything is to be dried or subjected toa 
very gentle heat, the gas may be ignited at the 
circular perforated tube or burner, and but a very 
gentle heat will be caused in the ourrent of 
ascending air which passes up through the wire 
gauze. Any degree of heat desired (within certain 
limits) may be obtained by regulating the amount 
of gas admitted to the burners. If an intensely 
hot flaming heat be required, the gas may be ex- 
tinguished, then turned on to the full capacity of 
the valve, and ignited on top of the wire gauze 
This forms a flame similar to that of a Bunsen 
burner. It is a solid flame, and is capable of 
heating small articles for tempering. By igniting 
the gas below the gauze, all the operations usually 
conducted in a sand bath may be equally well 
executed. Glue may be heated without being 
burned, and all manner of drying may be success- 
fully accomplished. Another pipe may be E 
into this heater and terminate in an ordinary 
tail burner. When a less degree of heat iste 
quired the single burner is best, and, of course 
consumes less gas. : 

There are dozens of times when a small quantity 
of soft metal is to be melted, and a gas furnse 
would be a great convenience, and the above 
described furnace may be made to do much mor 
work by putting a hood over it, and connecting the 
hood with a chimney. For melting lead, rel if 
zinc, the chimney draught will not be required, if 
a simple sheet-iron hood bə drawn up outside th 
furnace, this hood being simply to prevent cold air 
from striking the ladle, also to concentrate thehest 
around the ladle. When small brass or mon 
castings are required, an “ejector furnace Wi 
enable such castings to be made at will. Even if 
gas is not to be had, a furnace may be easily made, 
which will melt from 2 to ölb. of iron or brass m 
15 to 20 minutes time, using gas, gasoline, petro 
leum, or even spirits. 1 

If the vapour of any fluid is to be used, à 
generating box must be supplied, together with 8 
bellows or a blower. When gas is to be used, We 
whole apparatus consists of a little oupola, built in 
fireclay, the whole encased in sheet iron and fit 
with a bail, much in size and shape of a common 
water pail or bucket. In the -bottom of this 
furnace a pipe enters, much like the tuyere in in 
ordinary furnace, and at the end of this pipe 
farthest from the cupola are two branch pipes one 
of which supplies gas, the other pipe air. 0 of 
gas and air are under pressure, and the quantity 
each is regulated by valves. The gases mix in the 
tuyere pipe, and are ignited in the cupola among 
the metals to be melted. When vapour of gasoline 
or naphtha is to be used, the operation is rather 
more complicated. The same tuyere pipe 18 us 0 
and one branch therefrom is conneoted direct wi 
the blower or bellows which is to supply alr. 
box or can is used for containing æ supply 
gasoline. A branch from the air pipe eer the 
gasoline or naphtha tank near its bottom, aD of 
remaining tuyere branch enters the extreme to 
the gasoline can. Now, if the blower be wor 
a supply of air is blown directly into the furnas, 
while a portion of air delivered by the blower go 
into the bottom of the gas tank, becomes chan 
during its passage through the gasoline, 81 
delivered into the cupola containing more or 
gasoline vapour. Valves must be placed in be 
branches of the tuyere pipe, and also in the pi 
leading into the bottom of the gasoline peor 
the proper use of these valves any desired quani] — 
of either gas or air can be delivered at Will m 
the furnace cupola. Melting brass or iron in- 
small quantity is not to be thought of in gen 
practice, for it will surely cost 10 to 20 . 
pound, but when the cost is not counted, and 55 nP 
the iron can be had when wanted, then the li i 
gas cupola furnace will be worth many times g. 
cost, As a quick method of working up an of 
hand” pattern for sudden jobs, the “plaster 
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Paris” method has no equal. Mix up some plaster 
with water, work it into a semblance of the re- 
quired shape, and then whittle up when dry, or a 
piece may be cast on the face-plate of a lathe, and 
turned into shape. 


SCIENTIFIC NEWS. 


— — 


USEFUL AND SCIENTIFIC NOTES. 


-——e-o-o— 


Some Inherited Phenomena of Alcoholism. 
Dr. T. D. Crothers, of Walnut Lodge, Hartford, 
Conn., has made a study of a class of phenomena 


which have not been previously described specifi- night is— 

cally, in which a liability exhibit the outward June 5 age oe 28. 1 
signs of intoxication upon excitment appears to 7 16 5 20 100 187 
have been inherited from inebriate parents. He has 9 16 10 46 8° 171 


found two classes of the cases—one, in which the 
ptoms of intoxication are present all the time; 

e other, in which those symptoms only appear 
from some peculiar circumstances or exciting causes. 
In the first class, some prominent defect, such as 
idiocy, imbecility ,or congenital deformity, is present 
to give the case a distinctness irrespective of the 
signs of intoxication. The symptoms may appear 
er birth, or be slowly evolved with the growth 
of the child, and come into prominence ator before 
puberty. Ofcourse, all the varied phases of idiocy, 
imbeoility, progessive degeneration, and malfor- 
mation goon. ‘The presence of a special class of 
ptoms resembling intoxication so clearly 
suggests a distinct alcoholic causation. In the second 
class of cases noted, the alcoholic symptoms are not 
present, unless for some exciting cause 
ee) such as anger, fear, or sudden 
excitement. In this class are idiots, imbeciles, and 
defectives of all degrees, who at times display 
ot signs of intoxication, that subside after a 


Dr. L 


and has a nucleus. 
M. de Gothard calls attention in the Astro- 


the llth mag. had changed its position toa 
the group. This star is No. 48 of Vogel's list, 


annum, 
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CCORDING to Dun Echt Circular No. 146, 

Dr. H. Oppenheim has computed an orbit 

for Barnard's new comet from an observation 
made at Cambridge, Mass., on May 12, and two 
others made at Rome on the 15th and 17th. 
He makes T = 1887, June 24:5559, Berlin M. T.; 
m — 8 24° 21’ 30“; Q, 244° 54’ 32“; 4, 179 21“; 
log. q, 0°11510, The position at Berlin mid- 


At the last given date the brightness will be 
considerably more than double that at time of 
discovery, but will decrease after the 17th. 
amp, of Kiel, who makes T = June 
1885945 B. M. T., says the comet is faint, round, 


nomische Nachrichten to the value of photo- 
graphy in detecting the relative motion of 
stars. Thus, comparing a photograph of cluster 
G. C. 4440, taken at Hérény, in Hungary, in 
1886 with Vogel’s records of measurements 
made in 1867-69, he found that a small star of 


considerable extent relatively to other stars in 


and appears to have a proper motion of 2'3" per 


not the only pr 


eriod. Often in these cases appear the common 


delusions and deliriums of intoxication ; also, the 


semi-paralysis and stupor. Teachers and super- 
intendents of asylums and schools for this class 
realise the danger of excitement on these dements 
and defectives, throwing them into various states 
of mania, as wellas intoxication Several remark- 


able incidents illustrative of these principles are 


cited, the grouping of which makes it evident to 


the author that symptoms of alcoholic poisoning 
cannot be trusted as evidence of the immediate use 


of alcohol, and that the excessive use of alcohol 
leaves a 5 defeot or impress on the brain, 
1 go down into the future with great 


which w 
certainty. It may be concealed for a lifetime in the 


child of a drinking parent, but may come to the 
surface at any moment from the application of its 


special exciting cause; or it may appear in some 


other form of defect, which can be traced back to 
: We injury from the toxication of alcohol.—Popular 
: Setenee Monthly, 

A Regulating Primary Battery.—In using 
primary batteries for lighting or other purposes, 


the choice will depend to a large extent on the 
arrangement of the details, for it is not much 
use expecting to find elements and solutions which 
will yield current for nothing. 

Bailey and 


Primary batteries for any purpose. As arule the 
carbons are oylindrical and lead-capped, and the 
elements are so attached to the lifting diaphragm 
that creeping is prevented, while the connections 
are protected from fumes, and can be readily 


reached. The diaphragm carrying the elements is 
raised and lowered by means of a screw and wheel, 
immersion of the elements can be regu- 


80 that the 


lated to any desired amount. The details have 


been well thought out, and will commend them- 
to all who have had experience with primary 


selves 
batteries, 


Ootton-seed Oil.— Two-thirds of the cotton- 


seed oil sold in the States goes to the makers of lard 
and butterine, and its use to the extent of about 20 
Per cent. has, it is stated, been one of the most 
rerful influences in reducing the price of lard. 

t is also being used for cooking, and a large pro- 


portion of the oil taken with salads and sardines is 


e product of the cotton fields. Scientific men 

e that it is perfectly wholesome, and some 

even say that it is better than animal fats. It is esti- 

mated that not far from 600,000 tons of cotton-seed 

are used in this industry every yr and that from 

400,000 to 600,000 barrels of crude oil are produced, 

half of which is exported from the States. The oil 

uctofthe seed. The meal, after 

ressed, is sold, either loose or 

I e,for animal food, cattle taking 

it kindly, and fertilising purposes. When 

refined, it is difficult to distinguish between the 
cotton and olive oils. 


THE population in England and Wales was enu- 
merated on April 4th, 1881, as 25,974,439, and on 

e hypothesis that the rate of increase or decrease 
that prevailed between the census of 1871 and that 
of 1881 was maintained, the population in the 
middle of 1886 was estimated to be 27,870,586, 
i s means an Increase of about 7:3 per cent. in the 
Ve years, 


the oil has been e 
90 presssd into c 


Messrs. Mark 
Co., of the Cadby Steam Works, 
Leather-lane, E.C., have patented a combination 
* which recommends itself to all who desire to use 


the Devonian rocks in 


student. 


The death is also announced of the well- 
known pathologist, Prof. Friedländer, 


view. 

Sir Henry Roscoe, M.P., has introduced a 
bill into Parliament to make provision in day 
schools by which young persons who have 
passed through the public elementary schools, 
and others, may obtain further instruction in 
technical subjects. The Bill empowers ary 
school board, local authority, or managers of a 
public elementary school to provide day 
technical and commercial schools and classes 
for the purpose of giving instruction in several 
science subjects which are specified in the 
Directory of the Science and Art Department, 
and in which that Department undertakes to 
examine, The following subjects are also in- 
cluded—the use of ordinary tools, commercial 
arithmetic, commercial geography, bookkeep- 
ing, French, German, and other foreign 
languages, and freehand and machine drawing. 
For the purpose of carrying on these schools 
and classes the power of school boards, other 
local authorities, and school managers is to be 
in every respect the same as for providing 
ordinary elementary schools. Moreover, they 
are to have power to provide, or contribute to 
the maintenance of, laboratories and workshops 
in endowed schools for the purpose of carrying 
on classes or instruction under the Bill. How- 
ever, all these schools and classes are to be sub- 
ject to the inspection of the officers of the 
Committee of Education or of the Science and 
Art Department. And before a scholar is 
admitted he must have passed the sixth standard 
or some equivalent examination. The Education 
Committee and the Science and Art Depart- 
ment are authorised to give grants on such 
conditions as they may lay down for any of the 
subjects taught in these technical or commercial 
schools or classes. 


The Royal Geographical Society intend to 
have a soirée at South Kensington Museum on 
June 8. 


The University College Biological’ Society 
will give a soirée at University College on 
June 6, when Prof. Moseley, F.R.S., will lecture 
on “ Life on the Ocean Surface.” 


Implements of jade are occasionally found 
along the coast of British Columbia and Alaska, 
extending to a considerable distance inland, 
especially along .the lower parts of the Fraser 


The death is announced of Mr. Champer- 
nowne, of Dartington Hall, Totnes, a country 
gentleman who devoted himself with much 
ardour to the study of geology, especially of 
in his district, and who 
lately presented his maps to the Geological 
Survey. These maps are models that profes- 
sional geologists will value, and they will 
greatly regret the untimely death of the 


of 
Berlin—again untimely, from our point of 
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and Thompson rivers, It is disputed whether 
the jade of these implements is of local origin, 
or has been transported from Asiatic sources. 
Dr. G. M. Dawson, of the Geological Survey of 
Canada, has contributed to the Canadian Record 
of Science a paper in which he adduces evidence 
to prove that the material was worked in the 
locality, boulders of jade having been found in 
the Valley of the Fraser, although the mineral 
is not yet known to occur zu situ in British 
Columbia. Dr. A. B. Meyer, of Dresden, some 
time ago called attention to the occurrence of 
jade in Alaska as evidence that the American 
implements were not necessarily worked from 
a mineral of Asiatic origin. 


A large number of mammoth bones and a 
tusk of large size has been found on Castle-hill, 
at Elloughton, East Yorkshire. The length of 
the tusk was close upon 10ft., and its thick- 
ness varied from 9in. at the base to 6in. near 
the tip. An ancient British burial-ground, 
containing a quantity of human bones and an 
earthenware food vase, was also discovered near 
the same spot. ö 


Another piscicultural establishment is about 
to be started by Mr. F. Langdon. The site is 
at Dulverton, Somerset, where a tributary of 
the Exe will provide an ample supply of pure 
water. Trout will receive most attention, and 
it is expected that the apparatus will be ready 
for use by the end of the year. 


Methods of curing tubercular disease are in- 
creasing. Dr. Kolischer, of Vienna, employs 
hypodermic injections of a “compound described 
as calcium phosphoricum, which is supposed to 
“calcine” the tubercles. He is about to carry 
his experiments further by trying the effects 
of the compound in cases of tuberculosis of 
the lungs. With reference to the rectal method 
of applying remedies in phthisis, M. Perret 
says that the gaseous injections have no action 
on microbes, so far as destroying them is con- 
cerned, They can modify the bronchial phe- 
nomena and diminish expectoration, also in- 
fluence nutrition for good, especially in the 
apyretic forms, like other medicaments, and 
hence are of value in relieving particular 
symptoms; but they are not apparently more 
efficacious than other remedies. 


The demand for cocaine as a local anesthetic 
has had an effect on the export of coca leaves 
from Peru, the quantity sent from Mollindo 
during the past year being 705 quintals of the 
value of 17,625 dollars. 


Mr. Henry Boardman, of Manningham, Brad- 
ford, directs attention to a system of automatic 
electric call bells, for which he has recently 
obtained provisional protection. The system 
has been in practical use for more than twelve 
months in the inventor’s house, and has never 
failed. As it will be of considerable utility 
in hotels and other places where it is de- 
sired to ring call bells, a brief description 
may be interesting. In the lobby of his house 
Mr, Boardman has an ordinary clock, under the 
face of which he has placed a semi-circle of 
brass studs representing every quarter-hour 
from 3 am. to 9 am. These studs are re- 
spectively connected to separate bars of the 
switch, and a metallic lever attached to the 
hour hand of the clock strikes one of the studs 
at the quarter-hour, and remains in contact for 
five minutes, when it is raised ready to fall on 
the next stud. The connections are so made 
that one or all the bells in the different rooms 
will be automatically worked at a fixed time, 
or each bell will be rung at the time required, 
which is determined by a peg placed in the 
switch. In this manner it is possible to con- 
nect a number of rooms with one clock, and 
“gall” the occupants at any desired time. 
When the patent is completed, we shall prob- 
ably describe the system in more detail. 


A rather curious patent, entitled “ Improve- 
ment in Petroleum Oils,“ is intended to protect 
small consumers who have no opportunity of 
examining brands or trade marks. The patentee 
suggests that the different qualities should 
have a distinguishing colour, so that consumers 
might have a ready means of ascertaining at a 
glance the quality of the petroleum supplied. 
As the patent was sealed last month, both the 
Office and the patentee are evidently satisfied. 


It is stated that the Buffalo Electric Light 
Company has concluded a contract with the 
Niagara Falls Hydraulic,Tunnel and Power 
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Company to take 10,000 horse-power at 15 
dollars per horse-power per annum, the power 
being transmitted by electrical means through 
a cable twenty miles long. At that rate water- 
power transmitted by electricity must be much 
eheaper than steam-power. 


At a recent meeting of the Canadian Insti- 
tute, Dr. Rosebrugh read a paper On Photo- 
graphy of the Interior of the Living Eye,” and 
exhibited specimens taken by the following 
process :—A small camera with a focus of about 
Zin. is used. Upon the end of the tube carrying 
the lens is attached a T tube, one tube crossing 
the other at right angles. We will call the 
camera tube containing the lens tube A, the 
tube attached thereto tube B, and the tube 
meeting the latter at right angles tube C. At 
the juncture of tubes B and C is placed an 
elliptical piece of polished plate glass, inclined 
at an angle of 45 deg. to tubes Aand B. This 
plate-glass is placed so that rays of light im- 
Ringing upon its surface from tube C are 
directed outwards from theend of tube B. The 
plate-glass partly transmits and partly reflects 
the rays of light ; the eye is placed near the end 
ef tube B, whilst the object to be photographed 
is placed near the end of tube C, a convenient 
plan being to use, as an object, a glass trans- 
parency placed in a slot in tube C. The light 
from the object is reflected by the plate glass 
through the dilated pupil, and forms an image 
en the retina at the back of the eye. This 
retinal image is the object to be photographed. 
Rays of light from this retinal image emerge 
from the eye, pass through the plate glass, 
through the camera lenses, and form a picture 
at the back of the camera, where the photo- 
graph is taken. The object to be photographed 
is exposed to the direct rays of the sun, and 
the plate is “exposed ” about five seconds, 


Although the tunnel started about twelve 
years ago to connect Jersey City with New 
York has been flooded for about five years, 
work has been recommenced, and if there is not 
some confusion in the telegrams, another 
tunnel under the Hudson river is about to be 
eommenced by the Pennsylvania Railroad Com- 
pany. 

The Carpenter electric air-brake, which has 
recently been a competitor in the trials at 
Burlington in the United States, seems to have 
been successful; but it is advisable to await 
details before comparing it with a tried system 
which does very well without electrical com- 
plications. 

The fastest passenger vessel in the world is 
now the new Liverpool and Isle of Mansteamer, 
Queen Victoria, which recently made a trip at 
a speed of 25 miles per hour, from Greenock 
to Liverpool, in spite of a gale of wind. 


It is stated that M. Mouvault, a French 
manufacturer, is making good carpets from the 
eommon moss, Hypnum vulgaris. 


A new college has been founded at Worcester, 
Mass., by the munificence of Mr. Jonas G. 
Clark, after whom it will be named, and who 
will be the first president. His endowment 
eonsists of the sum of 2,000,000dol. in all 
(E400, 000), and he has expressed a wish that the 
institution should be kept beyond the reach of 
partisan influence and sectarian bias, and that 
the courses of instruction should be made to 
embrace as wide a range as possible in theology, 
philosophy, science, literature, and art. When 
Johns Hopkins died and left over 3,000,000dol. 
to found the university which bears his name, 
he wanted the institution to be erected on his 
large estate at Clifton, just outside Baltimore. 
The university board, however, rejected the 
suggestion, and the university was established 
in the city. Miss Mary Garrett (a daughter of 
Mr. J. W. Garrett, a friend of Johns Hopkins), 
described as the richest woman in the United 
States, has once more opened the question by 
offering to give the university permanently the 
annual sum of 35, 000dol. to sustain a scientific 
school if it is erected on the spot that Johns 
Hopkins desired. 


aa a EE ———— 

THE epicycloidal pulley block has recently been 
brought out as a new invention in the States, but 
it is now called the “ gyrating hoist.” This altera- 
tion, however, does not appear to affect the me- 
ellanics of the thing.—Zngineer. 

THE date of the ceremony of commencing the 
eonstruction of the North Sea and Baltic Canal 
has again been changed—to the 8rd of June. Kiel 
will be the scene of the ceremony. 


LETTERS TO THE EDITOR. 


— — 


detail are concerned. It is to be hoped and desired 
that this research may be extended to that portion 
of the heavens between 24° South Dec. and the 


[We do not hold ourselves responsible for the opinions of | South Pole, by means of the supply of the neces- 


our correspondents. The editor respectfully requests that ail 
communications should be drawn up as briefly as possible.] 

All communications should be addressed to the EDITOR of 
the ENGLISH MECHANIO, 332, Strand, W.C. 

All Cheques and Post-office Orders to be made payable to 
J. PASSMORE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. 

“ I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
ereat inconveniences derive their original.”—Montaigne's 

a. ; 

— 2 — 


STELLAR SPECTROSOOPY : THE 
DRAPER MEMORIAL — SATURN — 
ASTRONOMERS IN DISUNITED 
STATES—VISIBILITY OF STARS IN 
DAYLIGHT—PHYSICAL ASTRONOMY 
AND A PARADOXER—WORKS ON GRA- 
VITATIONAL ASTRONOMY — ZETA 
BOOTIS—THE PROPER MOTION OF 
A STAR—DELTA URSÆ MAJORIS— 
RADIUS OF LENS, &.—POWER OF A 
TELESOOPE—THE ORDNANCE MAPS 
—HELIOSTAT. 


[27347.]—A CONTRIBUTION to celestial physics 
of the highest interest and importance has just 
reached this country from America, in the shape 
of the first annual report of the photographic 
study of stellar spectra conducted at the Harvard 
College Observatory, Cambridge, U.S., in connec- 
tion with the Henry Draper Memorial. It is a 
fact familiar to a considerable number of those 
who will read these lines, that the late Dr. Henry 
Draper was, in 1872, the first man who ever photo- 
graphed the lines of astellar spectrum. Since his 
lamented death in 1882, very great advances have, 
as every one knows, been made in dry-plate photo- 
graphy, and in the year 1886 Mrs. Draper made 
most munificent provision for the continuance of 
this method of studying stellar spectra, at Harvard, 
as a memorial to her husband. So successful were 
the first essays there in the investigation of this 
most important branch of astronomical physics 
that she has decided greatly to extend the original 
plan of work, and to have it conducted on a scale 
suited to its importance. The investigations 
already in progress include a catalogue of the 
spectra of all stars of the 6th magnitude and brighter 
down to 114° N. P. D., a more extensive catalogue of 
spectra of stars brighter than the 8th magnitude, 
and a detailed study of the spectra of the bright 
stars. This last will include a classification of the 
spectra, a determination of the wave-lengths of the 
lines, a comparison with terrestrial spectra, and an 
application of the results to the measurement of 
the approach and recession of stars. A special 
investigation will further be made of the spectra 
of banded stars, and of the ends of the spectra of 
the bright stars. The instruments employed are 
an Sin. Voightlünder photographic lens reground 
by A. Clark and Sons, and Dr. Draper's 11 in. photo- 
graphic lens, for which Mrs. Draper has provided 
a new mounting and observatory. The lin. re- 
fractor of the Harvard Observatory itself has been 
used for experiments with a slit spectroscope, and 
Mrs. Draper is about to send to Cambridge a 28in. 
reflector mounted, and the famous 15in. reflector 
with which Dr. Draper's well-known photograph 
of the moon wastaken. Henceforth, at least, three 
telescopes will be kept at work on every clear 
night from dusk to dawn. The spectra are 
produced by placing a large prism in front 
of the object-glass. Everyone familiar with the 
rudiments of spectroscopy will see at once that 
when the telescope is accurately driven by clock- 
work in the usnal way, the spectrum of a star 
must be very little more than a long line of light. 
A motion, though, being given to the telescope 
slightly differing from that of the earth (by means 
of a second clock) the spectrum is spread out 
laterally into a band, whose width depends upon 
the rate of the controlling clock and the length of 
exposure. For an account of the very ingenious 
methods adopted to enlarge the spectra thus ob- 
tained, I must refer my brother readers (or such 
of them as may fortunately be able to get a sight 
of it), to Prof. Pickering’s most interesting 
essay itself. It only remains to say a few words 
as to the results exhibited in his frontispiece, 
These include an enlargement of a portion of the 
spectrum of Pollux, than which nothing more won- 
derful in the shape of a celestial photograph has 
probably ever been seen. It might well be a por- 
tion of the solar spectrum, as far as the sharpness 
and large amount of the most perfectly defined 


sary apparatus to some existing observatory in the 
Southern hemisphere, or by the establishment of a 
new one. I ought to add that Mrs. Draper has not 
only furnished Harvard Observatory with the 
costly apparatus needed for the most important and 
interesting investigation of which I have been 
speaking, and with the means for keeping them in 
active employment, but she has supplied the means 
of reducing the results, by an efficient staff of 
computers, and of publishing the results in a suit- 
able form. Surely no more fitting and valuable a 
memorial of an eminent man of science than this 
could ever be conceived; and of her tribute of 
affection and respect to the memory of her lamented 
husband Mrs. Draper may well exclaim, with 
Horace, “ Exegi monumentum ære perennius,” 


I have been reading with much interest a little 
amphlet by that well-known observer, M. E. 
tuyvaert, of the Royal Observatory at Brussels, 

“ Sur la Division de Struve dans l'Anneau de 
Saturne.” In the two beautiful drawings of the 
planet which illustrate it there are several note- 
worthy features shown, and if any general desire 
should be expressed for it, and our Editor would 
care to reproduce these sketches, I should be very 
pleased to translate the pamphlet in its entirety, 
especially as, engravings and all, it would scarcely 
occupy a column of this journal. My more imme- 
| diate object, though, in referring to M. Stuyvaert's 
valuable drawings here, is to Invite attention to 
the fact that in one dated February 15th of the 
present year, a notable kind of fringing, scolloping, 
or irregularity is shown in the inner edge of the 
crape ring C in the following ansa. Now on 
p. 79 and 174 of the current volume of the 
ENGLISH MECHANIC, appear drawings by MM. 
Terby and Elger respectively, in which this effect 
is shown in the preceding ansa. Does not this seem 
to point to a pretty rapid rotation of the dark 
ring, = to a possible means of determining its 
erio 
j Some kind American friend sends me what I 
should imagine must be the conclusion of the 
literary contest between Prof. Holden and Mr. 
Proctor, to which I referred in letter 27045 (on 
. 123). It takes the form of two letters by 
Mr. P. to the San Francisco Daily Examiner, one 
of which bears the significant, albeit thoroughly 
Transatlantic heading, A Scorcher. Professor 
Proctor replies to unfair strictures. Prof, Holden 
Roasted,” and certainly it would not seem easy to 
know what kind of rejoinder he can make to Mr. 
Proetor's final reply. Most unfortunately for 
himself, Professor Holden was guilty of a 
anonymous depreciatory criticism in the Atlantic 
Monthly, on a book entitled Other Suns than 
Ours,” by Mr. Proctor—a book which simply never 
existed !—and because he had not put him 
sufficiently in the wrong by so flagrant a piece of 
literary dishonesty, he seems in the recent con 
troversy to have been making allegations with 
reference to Mr. Prootor's retirement from the 
Secretaryship of the Royal Astronomical Sooiety, 
which are false within the knowledge of a large 
proportion of the Fellows, myself among the 
number. It is quite needless even to hint how 
Mr. P. avails himself of these two—well, blunders, 
of the Californian Professor. I have an abiding 
conviction that he will now drop our countryman 
like a hot potato. 

Mr. Shrubsole's letter (27272) on p. 268 80 per- 
feotly illustrates the kind of misapprehension 
which exists about viewing stars through 
from the bottoms of mines, &c., that I may be for- 

iven for pointing out to him that, of course, none 
put st ars of the first magnitude or, under the most 
favourable conceivable ciroumstances, of the second 
—oan ever be perceived in daylight. Now, the latitude 
of Sheerness is, very approximately, 51° 26’ N, and 
hence a star having 61°26’ North declination would 
cross his zenith at transit. Suppose that his 100ft. 
shaft is 21 in. across its upper opening, then will 
that opening subtend an angle, as nearly as may 
of 1° as viewed from the bottom; so that even 8 
first magnitude star would have to differ less than 
half a degree in north declination from his latitude 
to be visible at all. In other words, if its declint 
tion were more than 51° 66’, or less than 50° 66, It 
wonld pass outside of his circumscribed field 
view altogether. Now, if we turn to pp. 289-292 
the Nautical Almanac, we shall find that the 
solitary star whose declination falls between ouf 
specified limits is y Draconis, and that is of the 
2'3 mag., and, moreover, does not south just now 
until more than an hour after midnight 
Perhaps by this time Mr. S. will see why it was 
that he might have stared through his shaft from 
sunrise to sunset without seeing the slightest trace 
of a star. About August 16th Venus will be at 
her greatest brilliancy. Mr. Shrubsole’s oo-lntitude 
is, of course, 88° 34’, and if from this he will sub 
tract the amount of Venus’s declination (as it 25 
then south), he will find the angle to which he m 
ele vate a paper tube to see her about the time 
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her meridian passage, At this time she is easily 
seen on a clear day in brilliant sunshine. 

To few of your correspondents is the query put 
in Job xxxviii. 2 more applicable than to Mr. 
Metoalfe (letter 27275, p. 268), who has jumbled 
upa small modicum of fact with a mass of the 
merest fanciful stuff in a way that is simply 
ludicrous. Imprimis, who told him “that the sun 
has a defined orbit in space? Some evidence 
seems to exist that the whole solar system has a 
motion of trunslation in the direction of the con- 
stellation Hercules; but, for aught we can tell 
this may be rectilinear. As for the precession o 
the equinoxes, its physical cause is as well known 
as that of day and night. Furthermore, the obli- 
quity of the Ecliptic can only fluctuate between 
21° 68’ 86” and 24° 3558“, so that his idea that by 
any possibility the earth’s axis has ever lain in 
the plane of the Ecliptic is simply the wildest non- 
sense. With this glance at his premises, I do not 
think we need trouble ourselves much about his 
conclusions. I am delighted to find “ E. L. G.” 
falling foul of Mr. M. in the succeeding letter, 
27276. The “tug of war” that ensues “ when 
Greek meets Greek” is as nothing to the way in 
which the sparks fly when paradoxer encounters 
paradoxer. 

I must thank A Mem. Inst. O. E.“ (letter 27294, 
p. 273) for calling my attention to a careless form 
of expression of mine. Of oourse, it is absurd to 

k of a man going straight from a rudimentary 
book on the differential calculus to a work like 
Cheyne’s, which your correspondent rightly de- 
scribes as a “stiff” one. The real truth is that 
there is nothing like what I may term a sequence 
of works on gravitational astronomy, by which I 
mean a graduated series increasing in difficulty 
and complexity ; and I set down, almost at random, 
the names of a few books that I happened to know, 
without taking the pains to arrange them in the 
order in which a student would naturally and pro- 
perly take them. 

In reply to query 62412 (p. 281), I can find no 
later measure of & Boötis than those made by Pro- 
fessor Asaph Hall in June, 1878, when the posi- 
tion angle was 299°4°, and the distance of the com- 
ponents 0°55". Probably Mr. Sadler, with his 
unsurpassed knowledge of stellar literature, may 
know of some more recent measurements, Should 
the distance of the stars be at present less than 1”, 
it is hopelessly beyond my optical power. 


I can give but one answer to Mr. Atkinson 
{query 62423, p. 281), and that is that the only 
way of determining the proper motion of a star is 
to compare its place as observed after a sufficient 
interval of time has elapsed with that which it 
occupied at some known formerepoch. The Right 
Ascension and Declination of stars are always 
changing, 1st, from precession and nutation, which 
are not changes in the. places of the stars thém- 
selves, but of the circles to which they are referred 
by spherical co-ordinates ; 2ndly, from aberration, 
an apparent change arising from the motien ot 
the observer, and that of the light from the star; 
and, 8rdly, from the star's proper motion. The 
amount of change due to precession, nutation, and 
aberration is calculable without difficulty, and any 
outstanding shift in the position of a star can only 
have its origin in an actual movement (the proper 
motion) of the star itself. It is a mere question 
of spherical trigonometry, and no “simpler 
method ” exists. 


ts two radii divided by their difference. 
orrespondent will find an excellent account of 
arg Hanes! in Vol. III. of Holtzapffel's Turning 

d Mechanical Manipulation”; shorter and less 
etailed instructions in Amateur Handicraft,” 


II Quill ” (query 62440, p. 281) knows the dis- 
nee of any celestial body in miles, he has only to 
vide that number of miles by the linear magnify- 
power of his telescope to answer his own ques- 
n. Thus, taking his illustration of the moon: 
is 238,840 miles from us when at her mean 
tance; then, if we divide this by the powers he 
ified in his query—viz., 50, 100, and 150 —-we 
4,776°8 miles, 2,3888°4 miles, and 1,592:26 miles re- 


spectively, as the seeming distances of our satellite | ventilation holes, and it certainly entails the 


from the earth produced by Quill’s” three eye- 
pieces. l 

I saw with pleasure the announcement of a work 
by Ool. White, R.E., on “The Ordnance Survey 
of the United Kingdom,” believing that, at last, 
some sorely-needed information was about to be 
given to the public, in a popular form, eoncerning 
the maps which are so widely advertised and 
used by tourists. Reading the book itself, 
I find that it is wanting in much that 
would render it of the greatest value to the 
users of the Ordnance maps; and that, in fact, 
the work has yet to be written to explain their con- 
struction and the way in which they can be most 
profitably employed. As an interesting account of 
the Ordnance Survey of the United Kingdom, 
Colonel White’s book leaves nothing to be desired, 
while his references to the measurements of bases 
in, and the subsequent triangulation of, these 
islands, the determination of the geographical co- 
ordinates of stations, &c., cannot fail to convey 
a good deal of information to readers approaching 
the subject for the first time. But, unhappily, he 
is wholly silent as to the question of projecting a 
portion of a sphere upon a plane surface, and no- 
where condescends to explain how to take the 
latitude and longitude of any given spot from 
the maps. A little rudimentary information on 
the subject of contouring, too, would have been re- 
markably useful to the uninitiated. In fact, what 
the non-mathematical purchaser of a sheet of the 
Ordnance Map wants is simple instructions how to 
read it intelligently ; and this, so far, no one has at- 
tempted to supply. Had Col. White only supple- 
mented his historical matter with alittle popular 
information on the points to which I have referred, 
he would have produced a work of real value to 
every one who endeavours to find his way by the 
aid of those maps whose production is the es | and 
aim of the Survey on which he is engaged. 

Presuming that “Solar Radiance ” (query 62512, 
p. 805) is familiar with the fundamental principle 
of the equatorial mounting of a telescope—i.e. 
that it consists in the axis being placed parallel 
to that of the earth (like the shadow-casting edge 
of the gnomon of his horizontal dial)—I think that 
he will understand the principle of the heliostat 
without any engraving, if he will imagine this 
polar axis to be hollow, and the mirror placed at 
the bottom of it at such an angle as to reflect the 
sun's image axially up the tube. A reflector placed 
in my querist’s hypothetical position would not 
form a heliostat at all, as—the angle of reflection 
being equal to the angle of incidence—the reflected 
ray would simply follow the diurnal course of the 


sun. 
A Fellow ofthe Royal Astronomical Society. 


34 BOOTIS. 


[27348.]—WITH reference to Mr. Gemmill's re- 
marks about this star (letter 27807, p. 291), there 
is, I think, very little doubt about the variability, 
although the period may be irregular, like n Cephei 
and e Aurige. Schmidt first called attention to it 
in 1867, and his observations from 1867 to 1872 led 
him to a period of about 370 days, but show larger 
anumalies in the period than in many other variables. 
The variability was confirmed by observations in 
1877, 1878, by Schwab, who found a light curve 
from June to September, 1877, resembling that of 
8 Lyre. “ Assuming o Boötis = 5'8, and 94 (Heis) 
Böotis = 6'2, the light of 34 Boötis at maximum is 
between 5:2 and 6'4, and at minimum between 5'9 
and 6:1.” (“Annals of Harvard Oollege,”. Vol. XIV. 
Part II. p. 458). The brightness assigned to 
o Budtis seems too small, It is 4'49 in H.P., and 
4°62 in the U.N.O.; 5 Heis. 

May 28th. J. E. Gore. 


OBSERVATIONS WITH A  12}in. 
CALVER REFLEOTOR. 


[27349.]—ABOUT a year ago I detailed my ex- 
periences with an 8}in. reflector, in a communica- 
tion which must have interested some persons, for 
it brought me not a few private letters of inquiry 
or remark. Soon afterwards 1 with that 
telescope, and procured from Mr. Calver a new 
12in. one of 9$ft. focus. Of this one I desire now 
to write. It may be remembered that one of my 
former troubles was the occasional dewing of 
mirror and flat, and I named the expedients by 
which I had reduced that annoyance to a minimum 
without removing it altogether. Well, notwith- 
standing the fact that the 12sin. has been out of 
doors ever since, protected only by a slight house 
that wheels off and on, the mirrors have never 
been dewed, have needed neither polishing nor re- 
adjustment, and show now, after their year of use, 
neither stains nor deterioration. This difference 
rests wholly on the fact that the tube of No. 1 was 
ventilated, whereas that of No. 2 is not; on which 
ground I venture to pronounce the system of tube- 
ventilation as detrimental and unnecessary. I 
doubt if it even generally improves definition, for 
that I used often to find improved by covering the 


labour of more frequent resilvering. 

In respect to differences of performance between 
the larger and smaller apertures: in double stars 
there was little; though on some, 6 Cygni, for 
instance, Sin. of the larger surpassed the full aper- 
tuse of the smaller mirror. Both were equally 
masters of & Cancri and of the close double (0 6”) 
following Procyon. 

With nebulw and clusters the larger was by far 
the better, and with it, for the first time, I could see 
the canals in the oluster between 7 and % Hereulis 
and those in the great Nebula of Andromeda. 
With it I could discern, too, somewhat of the 
spiral in the Whirlpool Nebula (in Canes 
Venatici). In fact, it was a great advantage and 
satisfaction to have more than twice the amount of 
light at disposal, to be able to see all the Saturnian 
satellites, and even (more than I expected) two of 
those of Uranus. 

The planets, too, I row see with more detail 
than formerly, though I seldom find it advan- 
tageous to employ for them more than 10in. or 1lin., 
since with the full aperture (although by every test 
—star and knife-edge at focus, for instance—the 
speculum is perfect to the edge) some false light 
usually plays around the diso. 

Of course, this is due to chimney currents, the 
tube being only 13}in. across, and here I would 
invite suggestions. How oan 1 diminish these, 80 
as to be able to use my whole aperture for planet- 
ary work? The iron tube was originally black 
outside; it is now painted dull white, but there is 
no noticeable improvement with the full aperture. 
Is there no oure save by the troublesome and ex- 
pensive plan of enlarging the diameter of the 
tube? Crescent diaphragms at the top of the tube, 
where most of the disturbance is, though cutting 
off but little light, effect less improvement than a 
simple 10 or 11in. diaphragm. 


I am sure we are all very grateful to Dr. Terb 
for his beautiful recent drawing of Saturn. It 
shows us just what to look for. Two points strike 
me at once—that his instrument must be of re- 
markable excellence and his own eyes likewise. I 
have myself observed Saturn with great attention, 
and have seen much that Dr. Terby depicts, the 
markings on the ball, for instance. To me the 
shadow presents a simple double concave curve (a 
strong concavity on ring B, a slight one on ring 
A), with a salient angle.at.the Cassinian division, 
and it is visible, though not readily, on ring C. 
The division between rings B and O I oannot 
discern, and it is some comfort to me to add 
neither was it visible in the 12°2in. Grubb refractor 
at Oxford, when Mr. Plummer ‘at my request re- 
cently examined the planet. He writes: The so- 
called Struve's division I have never satisfied 
myself that I have seen, nor anyone who has been 
with me in the dome at the same time.” And it 
will be remembered that Newcomb writes of this 
division as having been indistinguishable in the 
Washington refractor of 26in. Still, positive is 
worth more than negative evidence, and it would 
be most ungrateful to distrust the admirable 
N and capabilities of M. Terby. 

e must only observe again and again, 
and keep our minds free from prejudice. 
And what of Encke's division? Only this: that 
it is a most difficult thing to see, visible not oftener 
than once in a dozen nights of observation, and 
then only momentarily; that it cannot be well 
seen with less than a power of 300, and is then a 
shading rather than a division, much plainer 
usually with me on the preceding ansa, and 
situated distinctly nearer to the outer edge of A. 
It was best seen on Feb. 7th at 11 p.m., moon 
being full, wind east, and many floating clouds 
about; best seen with 11in. of aperture, invisible 
with 8in. Mr. Plummer writes that Encke's divi- 
sion can be made out (even with the 12.2 Grubb) 
under favourable circumstances only. He lauds 
M. Terby's drawing of the shadow on the rings, 
but does not confirm his detail as depicted on the 
crape veil. The great interest of Mr. Plummer's 
observations rests, of course, on the fact that M. 
Terby's instrument is also a refractor by Grubb 
(an sag 

And here I wish to note a matter which has 
received little or no attention from observers, 
though it is a point they should make sure about 
(and can determine only by consulting a competent 
ophthalmic surgeon)—viz., that most eyes are 
slightly astigmatic (usually beoause different 
planes of the cornea have different curvatures) and 
can see lines sharply only when they run in one 
direction. Now, the recent direction of that 
faintest of lines, the Encke shading (nearly hori- 
zontal at the beat time for observing) was precisely 
that in which the majority of eyes, even the most 
triflingly astigmatic, would find it most difficult to 
see it. In fine, it is my belief that the faots of 
astigmatism go far towards explaining some of the 
discrepancies of observation. Not that the astig- 
matic should refrain from observing, but that he 
should wear a correcting cylinder in front of his 
eyepiece. G. B. Ferguson, M.D. 

heltenham, May 27. 
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65 P? LEONIS (6 599), HIV. 37 DRACONIS. 


[27350.]-—IN compliance with the request con- 
tained in Mr. Sadler's note on this star (letter 
27010, page 97), IJ have placed it on my working 
list, and it has been examined on every occasion 
when the air was sufficiently good to give any 
hopes of success. Only three nights, however, have 
proved steady enough to allow of the appended 
measures being made; but as these agree fairly 
well inter se, I have little doubt that the mean 
result is not far from the truth. The pair is 
described as moderately difficult by Mr. Burn- 
ham with the 18}in. refractor at Chicago, and I 
have invariably found it exceedingly troublesome 
to measure, more especially as it belongs to a class 
of objects which are the most difficult to observe 
with a reflector, the components being very unequal 
and also rather close. From a comparison of the 
measures given by Mr. Sadler with my own there 
is no doubt of the physical connection of the two 
stars; but, so far, there has been no evidence of 
orbital motion, the components being apparently 
relatively fixed. It is a very beautiful pair, but 
requires good air, and is rather a severe test for 
my aperture. 


65 P? Leonis = 8 599. Mags. 5'5 — 105. 


Epoch. |Pos.Angle.| Dist. | Power. | Remarks. 


1887284 | 8931 | 196 | 280 |Too windy 
for distance. 
1887°325 84°70 1:58 850 Very good at 
times. 
1887°347 87:00: | 1°45 350 Good mea- 
sure. 
1887°318 87:00 1:66 


With regard to H LV. 37 Draconis, owing to the 
very unfavourable weather I have only been abie 
to obtain a few observations, most of which have 
been made with the disadvantage of moonlight, so 
much reliance cannot be placed on them. As there 
is now no real night, further observations must be 
deferred until the autumn. On two nights when 
it was viewed the nucleus appeared to be nearer 
the n. p. edge of the bright ellipse, and a very faint 
extension of the nebula n. and s. was suspected. 
This, however, was not seen on a subsequent ooca- 
sion, and the stellar point was invisible. Iam not 
at all satisfied that any absolute change has taken 
place in the nebula itself, for the exact location of 
such a faint object on a bright background must 
always be a matter of some difficulty. I hope to 
be able to reobserve it later on, when the atmo- 
spherio conditions are more favourable. 

Kenneth J. Tarrant. 

Letchford House, Pinner, May 28. 


INQUIRY INTO THE RELATION 
BETWEEN METEORS AND OOMETS. 


[27351.J}—IT is a recognised fact amongst the 
students of astronomy that there is a relation in 
some way or other between some meteoric streams 
and comets. It is my purpose in this paper to 
inquire into this relationship, so that if possible 
we may get a little nearer to the truth concerning 
these bodies. I do not wish to offer any theory as 
to where meteors originally come from—that is to 
say, whether they are of planetary origin or not, 
being ejected from volcanoes, as some savants 
suppose—this is outside the object of the paper. 
Sufficient for our inquiry is that meteors are to be 
found in space and in innumerable quantities re- 
volving round the sun in orbits of their own, and 
each stream varying in the number of its con- 
stituent members, from a few stragglers to myriads, 
These meteoric streams we have reason to believe 
are scattered throughout the whole of the solar 
system. Admitting the foregoing, we must now 
inquire into their behaviour amongst the solar 


amily. 

If a little close attention be given to the accom- 
panying sketch, it will be seen that each separate 
set of curves illustrate themselves. I have, for 
convenience sake, drawn those marked “ordinary 
meteoric streams’? with their centre at the centre 
of S, meteors, of course, having various orbits 
according to the perturbations caused by the other 
matter of the solar system upon their original 
orbits. Meteors which reach the earth without 
being consumed teach us that they are matter 
similarly constituted as that of the earth. From 
this we will assume that they are planetary matter 
(not necessarily ejected from a primary planet, but 
planetary in the same sense as the asteroids are 
epee matter.) Now, we know all planetary 

odies revolve round the sun in elliptical orbits, 
and from this we will assume meteors also when in 
their original orbits revolve round the sun in an 
ellipse. Assuming, then, that there are myriads 
of meteors revolving round the sun in orbits of 
their own, it now remains for us to inquire what 
effect a comet will have upon these meteors during 
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its perihelion passage round the sun. In the 


small pasteboard tube of, say, 6ft. length, and 


sketch it will be seen that at this point the comet į direct it on a known star; then put a cloth over 


would pass along, or nearly so, the orbit of a 
meteor. And with comets moving with the 
greatest velocity of all known matter in the solar 
system—that is, when at their perihelion, we 
naturally assume that the comet would here over- 
take a meteor in its orbit. A meteor, being but a 
very small member of the solar family, would be 
attracted by a larger body, and if the larger body 
was the nucleus of a comet, then that meteor would 
henceforth depart from its original orbit, and 
revolve in the orbit of the attracting comet. With 
comets which are purely gaseous—without any 
solid nucleus—the meteors would simply allow the 
comet to pass rapidly past them, whilst if the 
gaseous comet was of sufficient density, as our 
atmosphere is at the height of forty or fifty miles 
from the surface of the earth, the meteors through 
which the comet would pass would, by the velocit 
of the comet moving through them, be consumed, 
the same as meteors are in the upper regions of our 
atmosphere. Thus the meteors would become part 
of the substance of the comet. If, as appears from 
the inquiry, a meteor may be drawn into a comet's 
orbit, we must also assume that there are many 
meteors which are affected similarly, hence we get 
meteors with cometic orbits, viz., of parabolical 
and hyperbolical orbits. When a comet is ap- 
proaching perihelion, the meteors through which it 
would pass would come into violent collision with 
the comet, as is illustrated at the left-hand portion 
of the sketch, and if the comet came into collision 
with another comet's meteoric stream, the force of 
the collision would be very much greater than in 
the case of a collision with ordinary meteors which 
have not a cometic orbit. The result of these 
collisions could be got at by a knowledge of the 
masses of the comet and meteor and their respective 
velocities; but sufficient for the object of this 
paper is that at this point of a comet's orbit—when 
approaching perihelion—it could not possibly pick 
up meteors to henceforth follow in its track, and 
that it is only at perihelion that a comet can 
possibly pick up meteors; and in all probability 
we have here the key to the relation which certain 
known meteoric streams have to certain comets. 

It is a matter for discussion whether or not all 
meteoric orbits which are pertaining to a parabola 
are really indications that a comet has passed that 
way and left these meteorites to tell the tale to the 
inhabitants of a globe which happens to rush 
through the swarm. Before concluding my re- 
marks, I wish to point out that any mention made 
of “comets” in this paper does not mean any 
appendage which these bodies possess, but rather 
to the gravitating portion of the comet—the 


nucleus. 
Servia-road, Leeds. D. Booth. 


STARS VISIBLE BY DAYLIGHT. 


[27352.]—I DID not write such nonsense as 
James Adams attributes to me, What I say is 
and was that I have looked up a tall chimney on a 
clear day, and I have found that the sunlight above 
as effectually concealed the stars as if I had been 
in the open. And why not? It is not the light 
in the other part of the sky, but the light in the 
immediate neighbourhood of a star which prevents 
the star from being seen. 

Mr. Mist (the evidence is always second-hand) 
is incredibly lucky if he found a coal-pit without 
machinery to intercept the view, and if he “has 
repeatedly seen stars (which the firmest believer 
can hardly suppose less than of the third megil 
tude, if visible) passing over so small a field of 
view—about 80—if the pit was 12ft. across. . 

Let“ F. R. A. S., or any other who has a refractor 
equatorially mounted, take out the tubes, insert a 


his head and look through the tube. Will he see 
the star? The length of tube can make no differ- 
ence so long as the observer is in the dark. Iam 


no longer 
London, May 28. Dubitans. 


SALES IN DRAWING OFFIOES. 


A eer —ASI see no attempt at an answer to 
“ Three Compasses!” (27082, p. 131), I am induced 
to give my small experience. have two 
identical scales, undoubtedly printed at the same 
time and on the same sheet, one of which is 
fully zin. longer than the other in a length 
of 6zin. This discrepancy may have been 
caused by atretching in pasting, and may 
not be a common fault with paper scales; 
nevertheless, it is a proof of the instability of the 
material. My opinion is that if paper is used for 
a scale at all, it should form part and parcel of the 
paper on which the drawing is made, expan 
and contracting with it, and should in that case, 
course, not be varnished. I have an American 
steel scale 4in. long. Inches divided on one side 
up to 64ths, on the other up to 48ths, and up to 
100ths. These hundredths are clearly visible, and 
may be readily measured off with dividers. The 
same is the case in a steel scale I use (of Chester 
man's, England) in which jth scale divided into 
12ths shows twelve clear measurable divisions. 
Even the ordinary steel rules are perfectly reliable 
for use as scales up to 64ths inch, which I much 
doubt would be the case with paper scales after a 
little use. The only objection to steel scales 18 
that they become dirty unless constantly handled 
or carried in the pocket. When rusted they should 
not be brightened again with emery cloth, but 
simply rubbed with sand to take off surface rush 
the dull surface remaining forming a good pro- 
tection against further destruction. Of ivory 
scales for use I cannot speak, always having hada 
prejudice against them owing to their being slippery: . 
This fault is a very annoying one (especially on 
a tilted board), and is partly shared by the steel 
scales and tee squares. I recently suggested to Mr. 
Stanley the value of glass as a material for s¢ 
squares for perspective drawing, &c. He told 
me, in answer, he had made glass set squaré 
30 years ago, and found them nice instru 
ments; but their great fault was that of bein 
slippery. The boxwood scale i consider the 
for general use, and with the addition of the em 
brass division plate (as shown us some weeks b 
by Mr. Stanley), this scale should be as perf 
all round as it is possible to make an instrumen 
of the kind. A paper scale may do well fd 
ordinary working drawings; but there are als 


drawings for which, I should say, its use would nd 


be desirable. I should much like to hear Mr. 
Stanley's opinion on the question mooted by Thre 
Compasses,” Silke. 


ROSES. 


[27354,]—HAVING been a zealous horticulturist 
forty-five years, in three quarters of the world, I 
can speak from practical knowledge of the “ Queen 
of Flowers.” ; 

The treatment depends entirely on climate and 
local conditions. This is the most satisfactory of 
flora to grow under glass. If particular attentpn 
be devoted to it in a special house, either in the 
conservatory, border, or in pots and tubs, to my 
idea, it is better worth house room than any 

rgeous exotics, besides blooming before buds are 

ormed on the bushes outside. I am, of course, 
speaking of a Northern county, where sprip 
appears six weeks later, and winter a mo 
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Form of Rosa 


„ White Bath, were superb. I 
layan species of “ dog rose,” so rank and luxuriant 


JUNE 3, 1887. 
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sooner, than southwards. In those memorable 
seasons of 1879 to 1881, a reverend neighbour of 
mine, a skilful rose cultivator, lost 250 specimens 
in the first inclement period, and 150 survivors in 
the second one—all valuable budded kinds—and 
then told me he should never have any more! I, 
too, have gradually lost all mine, except a very fine 
old grafted La France, 8 or 9ft. high, evidently 
protected from destruction by standing in a posi- 
tion, between two projecting bow rooms, though 
as yet it has scarcely any leaves, the sap has a long 
way to rise, the stock being so tall and thick. 
Under glass, in small pots, this beautiful kind is 
on its own roots, and has produced blooms of un- 
usual size and colour, at the same period as 
Maréchal Niel, Alfred Colomb, and other beauties. 


In the steam-bath atmosphere of Lower Bengal, 
I have grown “ Cloth of Gold ” like a wild briar, 
with flowers 3in. or 4in. across, in Southern India 
Sin. In other parts this empress of the ruse tribe 
would refuse to grow. Again, to be sure of any 
good blooms of choice sorts in Central India, each 
plant was put on a raised hillock to check exu- 

erant sap, ending in dense foliage and few buds. 
In South Africa—notably, in the districts around 
Cape Town—most of the named roses attained fine 
quality; but in the islands of the Indian Ocean, 
under perpetual sunshine and showers, they were 
perfect specimens. Whether on their own roots or 
grafted, they were all equally good and floriferous. 
Not so in every part of India, where most garden 
roses require to be grafted. Even our common 
English sweetbriar refuses to grow unless so 
treated, when it becomes a handsome bush. Yet 
there are indigenous roses of great beauty, as 
Rose Edward (R. semperflorens), which from its 
constant flow of sap is usually selected as the 
stock for grafting, while that very spinous and 
most odoriferous bush, R. centifolia, is grown in 
many acres as a field crop, for the production of 
rose-water and essential oil—the latter, when pure 
being worth £10 to £12 the ounce. The old woo 
is cut down annually to the ground, before rise of 
the sap, and the roots heavily manured. This 
dense and thorny species is used for garden hedges 
in India and South Africa. No animal will dare 
to penetrate it. 

Then there are wild roses of great merit, pos- 
sibly the stray children of Persia, introduced by 
the luxurious rulers of Hindostan after their con- 
quests, and acolimatised in suitable soil. One 
especially, known as the “Sugar-ball Rose,” at- 
tains a very coarse and bramble-like growth in 
wildernesses, clusters of symmetrical snow-white 
blooms perfuming the air to a great distance. 
When we ascend the Himalayas, and enter the 
Vale of Kashmeer, the traveller is astonished at 
the great number of the type “ Austrian Briar,” 
scentless flowers both single and double, of every 
known colour and stripe, golden-yellow to 
blackish-red, the foliage variously scented with 
musk, lavender, camphor, and such striking 
odours; exceedingly tender of heat, for all those I 
carefully prepared six months previously to my 
return, gradually perished, as I left the altitude of 
10,000ft. elevation above the sea for the warm 

lains of Hindostan. ‘They were carried in a 
itter specially made for the half-dozen specimens, 
with canvas curtains over a thick bed of moss, kept 
damp, &c., with four porters in charge relieved 
at each of the 14 stages. Since that time (over 80 
years ago), when had friends touring in the 
valley, I offered to pay well for seeds of these 
desirable species; but the said friends loved not 
flowers as I do, and I never got anything but 
romises. Along the lower ranges of the Hima- 
ayas, there are thickets of a “dog rose,” render- 
ing the air nauseous with excess of odour. One 
blossom will scent a room; hence, imagine the effect 
of millions on millions, for say aside the prevail- 
ing jungle of countless miles. may be supposed, 
the honey of wild and domestic bees is far too 
highly flavoured of rose, and was 80 cheap in those 
days that you could get 4lb. or 6lb. weight for a 


` shilling. Literally, it was a “land flowing with 


milk and honey,” for the former was never charged 
for by the peasants, and butter was almost as cheap 
honey. I never found any indigenous 
in Africa, though most of 
our European varieties (excepting sweet-briar) 
thrive well, and many of them, particularly the 
Noisette family, would bring prizes to England. 
I never saw or heard of a “moss rose” in India 


or Africa; while in my garden here, after those 


two icy winters, my specimens, especially the 
ave two Hima- 


(raised from seed) that I have deported them to a 
edge-row, the flowers, pink and single, re- 
embling our common sweet briar. Strange to 
ay, my stook of “ prairie rose,“ from seed gathered 
n the North American wastes, has all died out to 
ne dwarfish specimen: our damp not our cold, has 
nnihilated it. Rose-growers should study type 

d origin more than they do, for, in my ex- 
erience, the treatment and temperature required 
iffer as much asthe floralforms. Here is asmall 
ple of my meaning: I got a “Litle Pet” dwarf 


white fairy rose from a local nurseryman in a pot, 
with the information that it was an indoor kind. 
It was affected by mildew, which I cured. A few 
bunches of its pretty scented blooms rewarded me; 
then it was ravaged by green fly, these I soon 
settled. I took the precaution to make a few 
dozen cuttings, most of which became strong 
rooted specimens, larger than the parent. 1 
could now afford to practise experiments, Besides 
distributing to my friends, I planted 
out my stock in every part of the garden, irre- 
spective of aspect, They have been where they 
were planted for years. The show of bloom is 
increasing annually, each specimen now bears 
dozens of highly-scented spotless flowers, instead of 
a meagre inflorescence of doubtful fragrance 
sucked away by parasites under glass. To-day, as 
I am writing, my gardener has just brought in a 
bouquet of roses. I find the largest of the La 
France is 6in. diameter, perfect shape and colour. 
What adds to the charm of this Belle is the fact 
that hail is rattling violently on the glass as large 
as peas, and the hills around me are white with 
snow. It comes, with some smaller sisters, out of 
a Gin. pot, where it has lived three years on its own 
reots. I generally strike over three-fourths of 
every rose species in cuttings. There is only one 
baffles me, and 1 am now for the fourth time trying 
my hand on this snow-white gem in bottom heat. 
I have hitherto only got two out of several dozen 
from a worn-out old bush in a S. border. The 
parent always affects the constitution of the off- 
spring in plants as in animals. For spring 
show everybody should grow La France under 
glass, No heat required till the buds appear. 
All my roses stand in their pots, even 
Maréchal Niel in one of the vineries, getting 
any stray beams of sunshine in the very early 
months; then they are taken to the stands in the 
conservatory. I prefer roses to peaches and grapes, 
and would like to uproot the above and put my 
favourite flowers under those roofs, for I am in the 
very worst of all the English counties for outdoor 
gardening. Only the auriculas, the primulas, and 
the pansies can surpass other places; exotics, too 
under glass perish for want of solar light; an 
yet further north, in a garden at Aberdeen, I have 
seen such glorious roses as I thought could only be 
grown outside in Herefordshire or Devonshire. I 
suppose the deep burial in snow, safe from bad 
winds and over-humidity of the atmosphere (as in 
my case), are the true causes of their success, 
Again, it is strange to see that ugly climber, Gloire 
de Dijon, in a very exposed situation here on a wire 
arch over a walk, bearing annually over 100 fine 
flowers. A neighbour, who has one on a wall, 
covers it in autumn with matting and the roots 
with litter; though his blooms are larger, they are 
not more numerous than mine. A companion, 
% Fairy rose (red), though giving dozens of blood- 
coloured buds for button-holes, under glass, refuses 
to grow an inch in a sheltered south border; 
there they have remained since planted out, 
two or three years ago, the foliage dry and sickly. 
As to the pruning» that requires long experience. 
A Maréchal Niel, cut down when in full vigour, 
may bear three or four flowers; if left alone, three 
or four dozens. So with Cloth of Gold, Gloire de 
Dijon, and all those with terminal buds. Other 
species of bushy habit and rapid growth require to 
be shorn to the very soil, and some to lose only a 
few inches at the ends of their top boughs. But 
pruning is very important, if shape, size, and good 
quality, instead of indifferent quantity, are desired, 
as with many fruits and flowers (disbudding as it 
is called). The rose amateur, with time at his dis- 
posal, can do wonders, while most of the paid 
gardeners follow old routine and practice, 
Eos. 


NIBLETT'S SCREW-GEAR. 


[27855.J—I AM glad “ O. V.“ has spoken. How- 
ever much he may complain of his want of mathe- 
matics, his mathematical instinct always leads 
him right. I had come to the same conclusion, 
but have been too busy to write; but as my 
explanation is somewhat different to his I send it. 
I think no figure is needed. 

Imagine the disc with its raised ridge-ring to 
stand square with the mandrel, and let the ciroum- 
ference be divided into, say, 12 equal parts, and 
number them like the hours on a clock-face, L II, 
&o., and let the rocking axis be the line joining III 
and IX, on which axis the plate rocks to different 
“ slants,” so as to give a screw of 0-pitch when 
square, and a aren increasing with the slant, 
Further, draw radial lines (or radii vectores), the 
centres of disc to the hour divisions cutting the 
yay si in corresponding points, numbered 1, 2, 3 
4, & 0. 

Now imagine the clock-face to remain square to 
the mandrel; but set the centre part containing 
the raised ridge at an angle @, and with rocking 
axis (line 9,8 or IX, IIL) horizontal, begin to cut 
a screw, the mandrel rotating once in an hour, say. 
Of course, the roller or tracer touches the ring at 
8, shortly afterwards at 2, then at 1. 


If, now, the perpendicular (or ordinate) from 
1 on line 9, 3, be double that from 2 on the same 
line; then, no matter what the slope of disc (on 
the angle 6), the tracer will have moved horizon- 
tally twice as far when it touches 1 as when it 
touched 2, for the horizontal distance moved = 
ordinate x cos 0. All then that is necessary for a 
uniform pitch is that it should take twice as long 
for 1 to get to the roller as for 2, and this it does 
only when the ridge disc is upright, when the 
times are 10 minutes and 5 respectively. 

For any given slant we can modify the spiral; 
but when corrected for that slant it will do for no 
other. Thus for a screw of 0 pitch (or next to 0 
pitch) the curve must be such that the ordinates 
are proportional to the angles or times, that from 
1 double that from 1. But if this be sloped, and 
the mandrel revolve uniformly in the hour, when 
II. comes to horizontal 2 has past. When I. is 
there 1 is not; therefore, in equal five minutes 
spaces the traverses have been unequal. 

Four times only will corresponding numbers 
come to the horizontal together at III., XII., IX., 
VI. And the error is exactly analogeus to the 
equation of time in astronomy. If I have time I 
will attack it; if not, this hint should suffice, 

Mr. Pocklington's mathematics are right as far 
as they go. He will now see where the fallacy lies, 

Niblett's device is highly ingenious, and in its 
proper province will do good work. It will enable 
an unskilled amateur to “strike” a short screw of 
any pitch easily and correctly; it will not cut a 
long screw with a point tool mathematically ac- 
curate, for it is theoretically imperfect. 1 should 
like to possess it, but the cost is too great for a de- 
vice of limited application. The reducing speed 
gear seems the great expense. Could not the in- 
ventor substitute a simpler and cheaper, if more 
clumsy, arrangement, as, for instance, a tangent 
screw ? 

I should like to give a long letter on screw- 
mania; but I doubt if it will ever get to the 
Editor. even for the waste basket. 

The error, if any, in Niblett's year, increases, 
with inclination of swashplate, and diminishes 
therefore, as the size of disc is increased. 

Assuming the plate to be Gin. in diameter, and 
the cutting to take place during } of the turn, and 
each interval of rest to last 4, with a reduction in 
speed of 24 to 1, we get guidance for 8 threads, 
that is for lin. traverse when cutting lin. Whit- 
worth. 

Suppose, now, the spiral accurate for a very fine 
peer teny a million to the inch or 80), then to cut 
lin. Whitworth we must slope the plate till 3 sin. 
60° . sin. 6 = 4 when @ = inclination— 


.9 = 11° approximately 


and this (see Godfray's Astronomy”) gives the 
greatest error about 4° in 46° of turn, or, say qh; of 
the dist. cut as the tracer passes over the middle } 
of the cut (from — 46 to + 45), that is zły of the 
whole inch cut. 

To cut four threads to inch, we must slope the 
plate about 22°, and the error is about four times 
this or din., and, in fact, for moderate inclinations 
the error varies as square of inclination directly, 
and as square of diam. of disc inversely. 

The errer is not greatest at end of cut, but ap- 
proximately at the 45°, that is about 4 of the 
distance from each end on the suppositions taken 
above. 

Lastly, the error would be reduced by makin 
the interval of rest shorter as the slope require 
would be less. Also still more, perhaps, by form- 
ing the spiral true for some intermediate pitch, or, 
still better, by using two or more spirals as sug- 
gested by O. V.” though in this last case the 
error would be, perhaps, difficult to calculate, and 
into it I’ve no time to enter. 

As the above was worked out in my head chiefly 
during a singularly dull sermon, I can’t be respon- 
sible for accuracy, but it seems all right. It also 
occurs to me that the length of roller would be 
about šin. under the conditions, and the error 
might be destroyed for any single pitch by using a 
properly-shaped non-cylindrical roller, and this 
suggestion containing the germs of another screw- 
cutting device. Bow. 


TWIST-DRILLS AND SCREW-OCUTTING 
APPARATUS. 

[27356.]—I READ a communication some two 
numbers back from “A Novice” on the above, 
and I thought I would test his remarks. First, as 
regards sorew-cutting apparatus being useless for 
general work. I visited the large turning works 
at the Crystal Palace, and ascertained that the men 
there cut out their screws by hand for every sort 
of work. Their lathes and tools are all of the most 
common description, yet I doubt if one amateur 
out of 50 could show such good resulta. I ques- 
tioned them, and they would not have any screw- 
cutting appliances if supplied to them free of 
expense, They agree with “A Novice” that if 
they had to cut screws by the gross it might be 
desirable, but not otherwise. 

I next visited a large firm of manufacturing 
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opticians, and here, again, fọund all their screw- 
cutting done by hand, Their twist-drills also they 
grind by hand, 

I quite agree with “A Novice” that amateurs 
are much too fond of apparatus. If opticians can 
work 1 by hand, why not an amateur ? 
Screws cut by hand may not, perhaps, he so abso- 
lutely correct as those cut by machinery, but they 
are near enough for all practical purposes. 

I think, with “ A Novice,” that it would interest 
very many amateurs if some of our correspondents 
would take up the question of turning as carried 
out at the Crystal Palace. £10 would, I am 
certain, provide everything, and enable an amateur 
to make hundreds of useful articles. 

Another Novice. 


SILKE'S SCREWING DEVIOE. 


[27857. ]— REFERRING to remark of “F. A. M.“ 
re “ Silke's ” screwing device, it is a great pleasure 
to have criticism from him, favourable or unfavour- 
able. I am sure many more readers would send 
in their “ ideas ” if only competent correspondents 
would reward them with a remark. In the 
majority of cases there is only profound silence. 

he cord should, I think, be of gut, and the rod 
would surely travel exactly at the rate of the 
peri hery of the pulley (or reel as I called it, not 
rule as printed) the underside of the cord 
being a tangent. My plan is to allow the rod to 
lie on the pulley. I have always been an advocate 
for learning to chase by hand, but since the whole- 
some remarks of F. A. M.” as tothe impossibility 
of really doing it correctly, I have changed my 
mind. I think my advice would give an accurate 
screw without encumbering the lathe, and would 
be a cheap and useful appliance. I hope some one 
will give it a trial and report. Silke. 


UNIVERSAL OCUTTER, BY G. BIRCH 
AND CO. 


[27358.]—YOUR readers know that I have sent 
up several photographs of universal cutters, all 
having their own advantages and drawbacks. The 
one I now send appears to me to be the best I have 
yet seen, If the photographs are too small to 


admit of reproduction by photography, I hope the 
engraver will kindly do his best to show the details 
distinctly. 

When the universal cutter is used to drive the 
single point or fly cutters, it requires to run ata 
very great speed, and then gearing is out of place, 
as however well made, it will rattle, cause vibra- 
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tion, and mar the perfect smoothness of the out. 
Messrs. Holtzapffel have adhered for this reason to 
the old form of universal cutter, though it has four 
guide pulleys. In the cutter before us one view 
shows the instrument arranged as for driving fly- 
outters at quick speed by band only; here the 
gearing is removed. Only two guide pulleys are 
required, which are not at all in the way, and 
which will actas fair leaders even when the spindle 
of cutter is placed horizontally, only requiring to 
be slightly turned round upon their upright stem 
as the spindle is inclined more and more from the 
vertical position. In the second view the fly- 
cutter spindle and the guide pulleys are seen to 
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have been removed, whilst the spindle for carrying 
circular cutters is in position, and it is driven by 
means of a second spindle and a pair of bevel 
wheels to reduce the speed. Here I think the 
gearing is properly applied—namely, to reduce the 
speed for the circular cutters, and, so used, it should 
dono harm. No guide pulleys are used, as the 
band will run straight up whatever may be the 
angle of cutting. We have here a combination 
instrument as suitable for work with the fly-outters 
as with the circular. F. A. M. 


COUNTERBALANOING LATHE FLY- 
WHEEL 


[27359.]— THE inclosed sketch represents a de- 
vice for counterbalancing lathe wheels by, I under- 
stand, Herr Waltz, of Berlin. It has the advantage 
of being easily removed if the work in hand 
requires the lathe to run backwards. I do not like 
the wheels as ordinarily balanced, as they do not 
run evenly. The supposed advantage of the counter- 
balance is the facility of starting; I say 


lin. to the Foot. 


“supposed,” because I have frequently known 
them to stop on the centre notwithstanding heavy 
counter-weight. I never take my foot off the 
treadle while working; therefore, with an un- 
balanced lathe I always have it under perfect con- 
trol, and, by practice, I can always stop it in such 
a position that I can start again without touching 
the pulley or band by hand. 

readies sometimes have a back-balance; but 
they never work well, because, if one takes one's 
foot off, the treadle stops, and the connecting rods 
become unhooked if the wheel continues to re- 
volve. The back-balance is also in the way. To 
obviate these disadvantages, I designed a treadle 
which, while it is perfectly balanced, has no pro- 
jecting parts, and will always move with the wheel. 
It possesses, I believe, but one disadvantage, i.e., 
costliness. A. F. Shakespear. 

Liittichaustrasse 4, III. Dresden. 


USEFUL OHUCKS. 


[27860.]—IN my experience, for turning metal 
the most useful of all the many chucks, and the 
one most easy to construct, is the form for “ sol- 
dering on” flat work. I particularly recommend 
it to young amateurs; it is self-centring, and of 
course, holds the hardest of all. The solder can 
be made as fusible as you like by the addition of 
bismuth. I keep this chuck in three or four sizes, 
the largest about Bin. diameter of gin. sheet brass, 
on an iron shank. This is screwed into the brass 
diso as tight as possible, about jin. of the screw 
end being allowed to project. Now fit the iron 
shank into the main chuck, and revolve with the 
treadle, turning the projecting screw into a taper 

oint of rather over Ñin. in length. Then face the 
isc till quite true and smooth. My smallest chuck 
is made of a foreign copper piece about 1łin. dia- 
meter. You have only to heat the work and the 
disc, spread the solder on each, put the indent 
mark of your work on the point, and press together 
as quickly as possible. en quite cold you can 
5 to work at once. I attached 2lb. weight of 
iler-plate firmly in this way to my shack: and 
made it spin round as if on a face-plate. Here is 
an immense advantage: you can reach every por- 
tion of your work with tools while revolving, as 
you have only to heat plate and work to separate 
them, and change sides in the same fashion. This 
dodge will save an outlay on many expensive 
chucks, only fit for the amateur with a long purse 
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or large workshop. In my next, I will gives do. 
scription of a nice chuck for cylinders I got from 
the pages of our E. M.” some fifteen years ago, 


I think, cheap, and easy of construction, and w 
hold anything of a reasonable diameter in a tight 
grip too, 

A, face of chuck, showing end of iron shank in 


dotted lines, with centre point turned from the 
same, B, shank with screwed end and projecting 
point, cut out of lined portion, same pattern in 
three sizes, 3in., 2in., and l}in. diameters. Steel 
rods for shanks of two lesser chucks, Eos. 


MILLING, WHEEL -OUTTING, AND- 
SLOTTING, &c., IN LATHES. 


[27861.]—DURING the last few months there 
have been numerous inquiries for tools for milling, 
for making twist drills, and similar work in the 
ordinary lathe ; bat I do not see that anything very | 
practical has been proposed. For more than 8 
year circumstances obliged me to pack up my work- 
shop, and my lathes and other tools have lain for 
months in their packing cases undisturbed, | 
until lately my MECHANICS have been unlooked 
at, and I see that I have lost much that would have 
interested me. But changing house, making 1 
workshop (which latter I commenced doing about 
six months ago), claimed all my time and attention, 
and though I am most desirous to add milling 
arrangements to my lathe, I have only occasionally 
been able to take any steps in the matter. Jb 
January I observed an advertisement in the 
repeats of a new tool maker of “ first-clas 

00. Bas 
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amateurs could get them at a reasonable price. 
replied that he made a much more complete whe 
cutting machine than Northcott's to fit into the 
saddle of a ecrew-cutting latke, which, he said, was 
also available for milling from the saddle. It w 
fitted with compound slides, and would out 
kinds of spur, rim, mitre, skew, and skew bevels 
The spindle can be brought to a horizontal post 
tion, and end mills can be used for nut-shaping 
slot-drilling, and milling work while in centres o 
lathe. He said he was then making one f 
Government, and promised to send mea photograph 
but has not yet done se. I think it is just the too 
that would suit me and other amateurs. He also 
said he had made Northcott’s machine for airoular. 
cutter making, but found it unsatisfactory 88 
working tool, from the difficulty of making th 
shaper plates. He asked me to remind him at the 
end of two months, if he did not send the photo 
I have just written him to do so. A severe attac 
of rheumatism, brought on by the east winds, la 
me up, and the time passed without my recollect 
ing to do so. My confinement to bed has enable 
me to look through the back numbers of the 
MECHANIC, and I was pleased to see “F. A. et 
“Kos,” and other old correspondents were 8 
contributors, I should like very much to make the 
acquaintance of “Kos”; his writings have been 
particularly 1 to me, for I spent many 


years of my life in India, chiefly in a Bombay 


regiment, W. M. Skues, M.D. 
17, Linden-grove, Nunhead, near Peckham Rye. 


THE EDMUNDS LATHE MANDREL. 


[27862.J—IN No. 1157 Mr. Newall discusses thé 
question of cone-fittings for chucks from three 
points of view. As to the ideal and the mant- 
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facturing views, I quite agree with him. There 
can be no doubt that the coned mandrel-face pro- 
posed by him can be more easily made than the 
cylinder base combined with the flat face as in the 
“ Edmunds ” mandrel. The flat mandrel face is as 
easily made as the coned one, and can be re- 
ground at any time if necessary like the cone. 
The final finishing of the cylinder-base doubtless re- 
` quires care and delicacy, just as all gauge making 
does; but the extra cost of making the cylinder 


base is a mere trifle on the cost of a lathe, and 


when made is very enduring, owing to its position 
rendering it free from damage by blows, and its 
freedom from pressure causing the abrasion of it by 
friction to be infinitesimal. 

For the user, the making an internal cone to 
match the external is the difficulty. Mr. Newall 
says he does not think he can remember a chuck 
face leaving the lathe a perfect fit for the mandrel 
face, and adds that they almost always require 
scraping to make them fit equally all round. If it 
is so rare to find the flat face of a chuck fit without 
scraping, surely the internal cones of chucks will 
also require scraping to make them fit, and this 
will be more difficult than in the case of a flat face. 
I beg to suggest that this scraping should be done 
before the chuck leaves the lathe. If the finishing 
cut is not the merest scrape, the faces often do not 
fit. Unless the metal was of very uneven density, 
I have never failed to make them fit all round by 
using care, a perfectly sharp tool, and moderately 
high speed for the finishing touch, both as regards 

_ the screw-threads and also the face. It is quite 
true that in the case of a cone, one can take cut 
| after cut till a fit is produced, and that, in making 
a cylindrical recess in the chuck, one can easily 
cut away too much and spoil the work. What 
then? If one makes the recess too large, one must 
1 throw the chuck aside so far as accurate work goes. 


TL also agree with Mr. Newall that the centring 
of a chuck by means of its sorew-thread, as usually 
made, is practically a cone setting. In the form of 
| mandrel-head he proposes, there will consequently 

be a double cone-setting; the chuck will be fixed 
between the cone-base and the cone formed by the 
back of the sorew-thread. It will, therefore, be 
dependent for its alignment not only on the cone 
base, but also on the screw-thread cone. 

The latter cone is subject to far more wear than 
the former, and if it wears away unequally, or is 
in any other way deformed, the alignment of the 
chuck will be impaired, however ‘perfect the cone- 
I" base may remain. This impairment of the align- 
m£ ‘ment by want of truth in the screw-thread, whether 

original or subsequently produced, is to my mind 
a \the great fault of the ordinary chuck fitting, and 


oË 'concentring agent. It appears to me a fatal 

objection to its use for this purpose when accuracy 

and endurance under pressure and friction are re- 
i quired, A chain is not strongor than its weakest 
wa part, and in a mandrel-nose the screw-thread is the 
15 eak point; it is the part liable to strain and 
ak l. 
brew to that of a mere holdfast, this is surely an 
vance, It is true, as Mr. Newall says, that “to 
in the full advantage of the cylinder fit, the 
ole length of such fitting part on spindle and 
uck should bear alike.” But if this full ad- 
tage is not obtained in any case through want 
parallelism in the surfaces, yet the concentring 
ion remains perfect. The unequal bearing of 
i merely increases abrasion at some 


to the question of abrasion. The cylinder- 
> is made of steel, hardened and ground. It is 
ject to little or no stress, and to very little 
tion; it serves merely as a guide to the position 
he chuck. I can hardly conceive of it wearing 
y appreciably with fair usage anything like so 
ch as other portions of the lathe, such as the 
' arings and the bed. Probably it would last 
sper to 80 years without being appreciably the worse, 
sa) en with constant and heavy use. The mandrel- 
em $! ce is subject to much more abrasion than the 
ys finder base, but can be easily reground if 
104% ecessary. 
The screw-thread on the other hand is subject to 
reat stress and abrasion, since it serves as a hold- 
kast. The chuck revolves upon it four to eight 
e times for once on the oylinder-base, and when 
4 dearly home the friction increases enormously, 
os Wing to the pressure produced by the screwing 
ie \ction, The cylinder-base is subject to only one- 
i d fourth the rubbing which takes piace on the first 
f4770m of the screw-thread, and to an amount of 
et! ction varying with the weight of the chuck, but 
yi" dependent of the screwing action, Now sup- 
pe af sing the screw-thread to be originally true, in 
Au hat condition would it be after 20 or 80 years of 
ad €avy and constant use ?—how far would the align- 
sV, lent of chuoks dependent on it be affected? If 
yp)” brasion of the oylinder-base is an objection to its 
option, how much more objectionable must be a 
| w-thread as a concentring agent, 
yh There is another objection to the cone-fitting. 
iso 7 he testing of a flat face and of a cylindrical re- 
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| J are comparatively easy operations ; but I know 


| 


so 


\of all fittings in which a screw is used as a 


— If, then, we reduce the function of the 


of no simple means by which the angle of a cone | thereof under a thousandth 


can be gauged, and the truth of a screw-thread is a 
still more difficult matter to determine. It still 
seems to me that as regards accuracy and endurance, 
no plan yet proposed is equal to the Edmunds 
mandrel with the buttress-thread. The only ad- 
vantages possessed by the cone fitting are that 
it avoids the risk of spoiling the work by making 
the cylindrical recess in the chuck too large, and 
it is rather less expensive. 


I hope we shall soon hear again from J. K. P.” 
as to ‘he comparative strength of the buttress and 
Whitworth threads, and also as to the objection he 
has to the buttress-thread on mechanical grounds, 
A. Gray. 


CENTRES FOR SOFT WOOD. 
[27363.]—I SEND sketch of centres for soft wood 


which I think would prove satisfactory. , 
P Silke, 


MECHANICAL MATTERS. 


[27364,]—* ORDERIC VITAL” asks “ Eos if he 
has met with any mineral of similar nature to 
emery. There is found in the neighbourhood of 
Redon (France) a material which is becoming a 
great deal used for purposes for which, hitherto 
emery alone has been employed. It is a kind o 
sand, composed entirely of minute precious stones, 
such as garnets, rubies, emeralds, &c. Perhaps this 
would suit the above correspondent, if it could be 
ground fine enough. Cosmopolitan. 


FRUIT PIOKER. 


[27865.]—I INCLOSE a sketch of a somewhat 
simpler device for fruit-picking than “Silke” 


(27285). A short piece of stove pipe is fixed toa 
rod of suitable length. A V-shaped notch is out 
on each side, and the edges filed sharp. The stalk 
is placed in the notch, and cut by a turn of the 
wrist, and the fruit falls into a canvas bag attached 
underneath. The only objection to this device is 
that it is unsuitable for a lady, as I find it tires 
the wrist after a few hours. Toodles, 


MAGNETISM. 
[27366.]—CaAwn any of “Ours” give an explana- 


tion of the following, over which I have puzzled 


some time? As I understand Professor Hughes’ 
theory of magnetism, the molecules of iron or steel 
consist of a number of little natural magnets 
which, in their ordinary condition, are all jumbled 
up together, so that they mutually neutralise one 
another's magnetism. When, however, a bar of 
these metals is magnetised, either by electric 
current or otherwise, all the molecules range them- 
selves along the bar with their longer axes in the 
direction of its length, and this disposition makes 
one large magnet of the aggregate. His experi- 
ments with a tube of iron filings and the effects of 
torsion on a steel magnet go to prove his theory 
correct. But if it be necessary, in order to confer 
magnetism on the molecules, that they should have 
their longer axes in a line with the bar, how is it 
that the sides of the bar (towards which the shorter 
axes face) can attract anything ? and also, how is it 
that, if the mere drawing along the bar of a magnet 
can cause its molecules to resume fresh positions, 
the bar does not fall to pieces for want of cohesion 


art of the strain it 
generally requires to break it i 

Probably these are stupid questions to as poke 
but then, like the engineer in Little Dorrit, 1 only 
“want to know, you know.” B. Harcourt. 


KEYLESS WATOHES. 


27867.) — COULD you spare room in your 
valuable paper for a few remarks from a practical 
watchmaker on a subject which I trust will be both 
useful and instructive ? 

The internal mechanism of keyless watches has 
been brought to such a perfection that, both as 
regards price and strength, they are close upon 
perfection; but, strange to say, the outward con- 
struction is exactly in the same primitive state as 
when keyless watches were first made 50 years ago. 
All, or nearly all, keyless watches are wound up, 
and the hands set, by a knob or crown fixed at the 


Joe 


top of the pendant of the watch. Itis clear that 
this winding knob should be so placed that the 
watch can be wound with the greatest facility and 
certainty. Butis that so? With the exception 
of one patented lately, all keyless watches are 
made with a ring surrounding the winding knob, 
obstructing the process of winding. It certainly 
seems very absurd, but it is nevertheless a fact that 
we continue to make large bows to keyless watches 
simply because our forefathers had bows to their 
watches, forgetting that at that time watches were 
not keyless, and that the bow in a not-keyless wateh 
does not in the least interfere with the winding of 
the watch. Apart from the question of bad con- 
struction, there are other reasons why the old kind 
bow to keyless watches should not be made: 
they oan not be fixed to the watch properly, on 
account of the winding spindle having to go through 
the pendant; there is no screw or pin to fix the 
bow, as in not-keyless watches; but it is merely 
snapped on, and can therefore be taken off by a 
very slight twist. Hundreds of keyless watches 
are lost through the bow coming off, and yet watch- 
makers continue to make them. It is really as un- 
reasonable as to continue to make muzzle-loading 
guns. The large gold bow is expensive, and not 
wanted. hristian Lange. 
23, Great Portland-street, W. 


A CHEAP AND HANDY BRACKET. 


27868.J—I ONCE wanted a bracket to support 
a clock, and only had a strip of wood at hand Gin. 
wide. Inclosed is the thing I contrived, which 


1 umůummnm⁰fvuun i), 
= — ee 1 
. 


i Poh 


5 
Ad ii 


might be of use to some of your readers as a simple 
pattern, It looks full, considering the material. 
AMBER, 
_ [27869.]—THIs 5 interesting substance is 
again coming to the front for decorative purposes. 
ore than a century ago it was highly esteemed by 
the fair ladies of Old England ; but fashions ate 
but capricious ideas, and the once-prized ornamental 
material was put aside, and consigned to the lips 
of genteel smokers. How our seasons must have 
changed, too, for I have heard my grandmother say 
(over 50 years ago) that one memorable summer 
caused the amber earrings to bend, and lose their 
shape when she was a child! ` 
At the Manchester Royal Jubilee Exhibition 
there is just now a good show of jewellery in this 
pretty material, sent by a foreign firm at Liverpool. 
Opaque amber has always been most valued by the 
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Turks, the mouthpieces of their long chibouques 
being usually composed of the above kind, mounted 
with rings of gold and precious stones. The trans- 
parent bright-hued sort, comparatively cheap and 
plentiful, is the one used in Europe for tobacco- 
Smokers’ meerschaum pipes, This fossil resin is 
found in many parts of Europe, Asia, and Africa. 
Very large pieces are occasionally washed up by 
the sea. The largest on record is exhibited at 
Berlin in the Royal Collection, weight 181b., dug 
up near the surface of the soil about twelve miles 
from the Baltic, on which shore numerous speci- 
mens are found in that region. 

Probably few persons are aware that there are 
amber mines regularly worked in Burmah. Dr. 
Griffiths, the Government botanist and traveller, 
is, I think, the only European who has 
visited the spot, viz. Hookoom, in the Shan 
States, bordering on Assam. I was once in the 
vicinity, but was dissuaded from entering the 
country as tribal fights were going on at these 
mines. Dr. G.’s book is now very scarce, and I am 
sorry I gave it away long ago; there were several 
nice illustrations—one of Hookoom, Ithink. Just 
now that Burmah isa newly-annexed country, the 
work will be doubly valuable. Every year presents 
were sent down to the heads of our Assam adminis- 
tration, among the curious gifts ear ornaments of 
an amber having a fiery, ruby colour. These are 
taper oylinders, 3in. or 4in. long, sloping from lin. 
to žin. made to suit the prevailing Burmese and 
Assamese tastes of enlarging a hole in the ear from 
childhood. Common yellow amber is used by the 
better sort of persons; the poor carry an enormous 
cigar of home-made mannfacture, hoping some day 
to goin forthe more ornamental appendage. At 
the auctions held for the disposal of State presents, 
the above fiery-coloured pillars never fetched less 
than £2 sterling, and were few in number, while 
the smaller kind, of a smoky yellow material, were 
plentiful at 8s. to 10s. the pair. It is possible that 
rich colour may be factitious—the result of some 
oil or varnish burnt in. I still possess some of 
the inferior article I got with the intention of 
adorning my pipes—just the very shape for work- 
ing into mouthpieces. In due time I expect 
those mines will come into European hands, for 
lead, gold, iron, coal, and coral are all very 
abundant in that region. I have seen manufac- 
tured articles from all those metals—massive 
bracelets of the precious metal, ductile as lead 
bent open to put on the wearer's arm, an 
closed again by easy pressure. On the higher 
ranges of the Northern Himalayas a favou- 
rite necklet of the women consists of rough 
pieces of very bright yellow amber, irregular 
in shape, with holes bored through them. Many 
of these find their way to the plains of India in 
trade and barter, and supply the Sikh priesthood 
with their national rosary of this material. I 
found the Sikhs the best of all Indian artisans in 
this line, and got men to work on my premises. 
After making me sundry mouthpieces, they did a 
beautiful bit of work for me: a pair of melon- 
shaped earrings with gold foliage, thought much 
of in England. Of course, I gave them a model 
design. Palæontologioal botany has established 
the fact that amber is the fossil resin of many 
Conifer of the Eocene epoch, minute scales and 
extinct insects being frequently observed in the 
masses; moreover, the fossil wood found in the 
amber districts of N. Europe, when heated over a 
fire, give forth the true odour of the succinic gum. 
4 Flies in Amber” were long ago considered rare 
curios, so Pope says :— 


„Like flies in amber, neither rich nor rare. 
We only wonder how the d—l they came there.“ 


„Bastard Amber,” or East Indian copal, sold in 
England as “ gum anime,” is of a more transparent 
yellow than amber. It is so brittle that small 
articles I got made from it are easily fractured by 
a fall. Frequently the bodies of ants and small 
flies are seen in the lumps. Candles giving out an 
incense-like perfume are made of this substance, 
and when dissolved in drying oil it constitutes a 
varnish generally employed in the east for 
carriages and furniture. Amber, pine resins, and 
shellac are all highly electrical, supplying the 
schoolboy with many small scientific toys. = 

os. 


ON ACCUMULATORS. 


3 the numerous inquiries, both in 
Gurs and from correspondents writing to me 
direct, I feel sure that a few words on these will 
interest many. 

A popular but fallacious notion is that an 
accumulator is a something in which we can bottle 
up electricity wholesale, and can draw from this 
store as we require it. In other words, it is looked 
upon as the same sort of a thing as a gasholder. 

ow, what are the facts? An accumulator is really 
very similar to a primary battery, and any primary 
battery which, when run down, can be restored to 
its original condition by passing a current of elec- 
tricity through it in the opposite direction to that 
in which the current it generated flowed, has a 


plate is reduced to spongy lead, and the whole 
charge is done more quickly. In the E. P. S. cells 
the plates are made full of perforations, into which 
the red lead, previously mixed with sulphuric acid, 
is forced by pressure. The acid, by converting 
some of the red lead into sulphate, sets the plugs 
into a hard mass. The fault of these cells is that 
when the plates buckle, owing to the formaiion of 
sulphate, the plugs are apt to fall out, which iss 
serious matter. 

Woodward's plates are formed after quite a 
different plan, and expose an enormous active 
surface in a small space with the minimum of 
weight. It, however, does not become me to say 
too much of these, as I am making some improve- 
ments in them. 

In the new acoumulator of Dr. Frankland (my 
former instructor in caem), he makes short 
cylinders of red lead and acid, flattens two of their 
sides between metal plates, taking care that there 
is a small space between each of the plugs, and 
then runs lead in between them. This seemsa 
good idea, and is sure to be so, or it would not be 
Dr. Frankland’s. 

I would say something about making accumu- 
lators, but that others have gone into that at length 
in “ Ours,” and so I will content myself with the 
following hints: Never use solder, always burn the 
joints with pure lead only. Be careful to separate 
the plates well; use pure sulphuric acid 1 to6; 
take great care informing; over rather than under 
charge; keep plates well covered with acid; have 
a film of oil over the top of your acid; replace 
evaporation with water only; have the lugs long 
enough to avoid creeping of acid up them; pars 
them for part of their length; keep connection 
clean and good; have them sufficiently stout; 
insulate the cells thoroughly from one another. 
Do not form too deep into the plates. 

Electrician. 


claim to the title of accumulator. I propose, 
however, to treat of what we all understand by; the 
word, as that is the only form which has any com- 
mercial importance, I allude to the accumulator 
in which both positive and negative plates are of 
lead. If we take two plates of pure lead, and 
immerse them in dilute sulphuric acid, and then 
pass a current of more than 2˙1 volts through them, 
we find that one of the plates remains apparently 
unaltered whilst the other gradually assumes arich 
chocolate colour. Gas is evolved all the time more 
or less copiously, according to the quantity of 
current which has passed. 

Now, what has happened inthecell? First, the 
current, in passing through the cell, has split up 
the water contained in the dilute acid into its 
constituent elements, oxygen and hydrogen. The 
oxygen forms at the positive plate (that at which 
the current enters), and as fast as it is formed 
oxidises the surface of the lead plate, forming a 
film of chocolate-coloured lead peroxide (PbO, or 
PbO,O). The hydrogen is carried over to the 
negative plate, and part of it is absorbed, or as it 
is called, “occluded” (shut up or hidden), the 
remainder rising to the surface of the liquid in 
bubbles. 

Now, what is the reason of all this? Water is 
composed of a positive element and a negative one 
—that is, relatively to one another. Of these, 
hydrogen is positive and oxygen is negative, con- 
sequently, the oxygen flies to the positive pole and 
the hydrogen to the negative. As the lead com- 
bines readily with oxygen, it becomes oxidised, 
whilst the hydrogen, becoming absorbed by the 
other lead plate, renders the surface of it spongy. 
It will be noticed that these effects are only super- 
ficial, for however long we continue the flow of 
current, we find a limit to the depth of oxide and 
lead sponge which cannot be passed. If now we 
disconnect the wires from the charging battery and 
connect them to a voltmeter, we find that we get 
an HE. M. F. of slightly over 2 volts. If we short- 
circuit through an ammeter or galvanometer of low 
resistance, we get a strong current to start with, 
rapidly falling to almost zero. If we now test on 
voltmeter again, we find the E. M. F. has fallen to 
little or nothing. On short-circuiting, we very 
likely find that we injure the coating of peroxide 
so that it is liable to come off in flakes; but this 
can be obviated by running down through suitable 
resistance. When the current ceases, if we ex- 
amine the plates we find that the chocolate colour 
has paled down, and both plates are more or less 
covered with lead sulphate. If now we repass the 
current through the lead plates in dilute acid in 
the opposite direction to before, we find that the 
plate which was before spongy is now chocolate- 
coloured, and vice-versd. We also notice that if 
the current is continued long enough, the peroxide 
and sponginess both bite deeper into the plate 
than before. The oftener we reverse, first running 
down the previous charge, the deeper we bite or 
form the plates. 


This is the original Planté accumulator. It is 
also important to note that it is stated on good 
authority that to facilitate formation Planté used 
red lead (sesquioxide Pb,O, or PbO,PbO,O) in 
contact with his plates by which they were formed 
more quickly than by acting on the lead plate 
itself, I will treat of this at greater length pre- 
sently ; but I mention this fact because the credit 
of first using red lead is generally wrongly attri- 
buted to Camille Faure, whereas it seems Gaston 
Planté was the first to employ it long before Faure 
ever dreamt of it. This is important because it 
opens the use of red lead to anyone. The only 
valid patents for this would be fer some special 
mode of use, such as employing it in the so-called 
“grids,” which are really not grids at all, not 
being built of bars, but being cast in a mould, and 
containing square 55 and not oblong 
openings, as a grid or gridiron does. However 
this is digressing. This original form of Planté 
cell, made by “forming” the lead plates, is the 
method I recommend to amateurs for home manu- 
facture, as, although it takes time to form, it 
works well for years, and is less liable to go wrong 
than those formed with red lead. The cause of 
the storing (falsely so called) energy in the accu- 
mulator is then due to this: the current in passing 
through the cell produces chemical changes in it, 
which changes give rise to a counter-ourrent when 
the source of electricity is removed and a circuit 
established—that is to say, that the salts formed 
by passing the current through the cell tend to 
reform themselves into the same condition that 
they were before the current was passed, and by 
so doing evolve electrical energy equivalent to the 
amount of energy running down in the cell. As 
the internal resistance of these cells varies, within 
wide limits, inversely as the current taken out of 
the cells, we find the E.M.F. remains constant at 
2 volts for the greater part of the discharge. 
When it falls to 1'8 volt the ocells require re- 
charging, and should on no account be run any 
longer. Ín cells containing red lead in contact 
with the lead plate, the red lead on the positive 
plate is raised to peroxide, and on the negative 


ON THE LAWS, REACTIONS, AND 
CONSTRUCTION OF SOME FORMS 
OF PRIMARY BATTERIES. 


[27871.]—LaAsT week we considered two form 
of single-fluid cells, in which the oxidant xu 
dissolved in the solution. I pointed out that the 
act of the zino being in contact with the oxidant 
was very wasteful. We now come to conside 
those forms of single-fluid battery in which thi 
wasteful local action (as it is sometimes lovely 
termed) is obviated by employing the depolarising 
substance in the form of paste or solid, and n 
dissolved in the solution. 

The first form I will notice is the Leclanch. 
This cell is usually made as follows :— 

In a glass containing cell is placed a rod d 
amalgamated zinc, immersed in a saturated st 
tion of sal-ammoniac (ammonio chloride). Insid 
this glass cell is a porous pot containing a plated 
carbon, tightly packed with alternate layers ot 
small lumps of carbon and granular peroxide 
manganese. The proportions usually employed u: | 
2 parts carbon to 8 of manganese by weight d ! 


about half and half by measure. When the poroi 
cell is almost filled with these alternate layer 
some composition made of pitch and other ir 
gredients is melted by heat and poured into th 
top of the cell to seal it. An opening is after 
made to let out any gas that may form. 
After the cell has been set up for the first tim 
an interval of about 12 hours (or less if the sit 
tion is made with warm water) should be all 
to elapse before the cell is used. This is to alla 
the solution time to penetrate the porous cells 
saturate the contents. In this cell the hydra 
set free by the dissolution of the zinc (for 
zine chloride and oxychloride and ammonic 
drate) meets with the peroxide of manganese, 
which it abstracts some of its oxygen, reducin 
to a lower oxide, and converting the hydrogen 
water. As the hydrogen often accumulates on 
carbon faster than the peroxide can oxidise ¥ 


forms for lighting small lamps for a few mug 
at a time. , 

Another form of cell has been introduced o 
the “ Agglomerate Leclanché,” in which the po 
cell is done away with, being opine by 
blocks (more or less porous) of peroxid 
manganese, each with one face closely pr 
against the carbon plate. These are held in 
by two rubber rings, which have generally a 
ring or sooket attached to hold the zine and 
its not touching the carbon. : 

The E. M. F. of the ordinary Leclanchd is ay 
1°5 volt, and of the “Agglomerate” about # | 
This lower H. M. F. is, however, more than 
pensated for by very greatly reduced in 
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resistance. The local action in this cell may be 
neglected, and for bell work it is, in my opinion, 
unsurpassed. 

A few words on the management of these cells 
will not be out of place, as they are in such common 
use, and are so troublesome if not properly looked 


ter. 

With the ordinary Leclanché care should be 
taken in purchasing to see that the cell is carefully 
sealed, and that the wire in connection with the 
zinc is well covered with insulation. On no 
account buy cells if too cheap; there is sure to be 
something wrong, and generally the peroxide is of 
very inferior quality, and will give but little 
power, and that little for but a very short time. 

charging, use a saturated solution of sal- 
ammoniac, and drop a few extra orystals into the 
bottom of the cell. Fill a little more than three- 
quarters full with warm solution. After twelve 
hours the level of the solution will have fallen to 
about two-thirds full, which is about what it should 
be. After this a little oil or melted paraffin should 
be poured on the surface of the solution. (Melted 
paraffin is far preferable, as the oil is apt to pene- 
trate the porous cell.) This serves the double 
purpose of preventing the salts creeping up to the 
terminals, and of checking evaporation, which is 
otherwise a source of trouble, especially during 
warm weather. The connections should be always 
epi clean and bright, and the nuts screwed well 
home. 
: In the Agglomerate form the solution should 
; well cover the tops of the agglomerate plates, and 
oil should then be poured on the surface for the 
s same reasons as before. There are also various forms 
;of this cell in which the peroxide is applied 
idifferently. For instance, it may be intimately 
mixed with the carbon, or perforations in the carbon 
„may be filled with it as in Gaiffe’s cell. | 
alker’s sulphur and sal-ammoniac cell is some- 
what similar in construction to this ; buthe employs 
$ sulphur in lumps about the size of a pea, in place 
fof the peroxide, In this cell the hydrogen meets 
the sulphur on its way to the carbon, formin 
1 ome little-known sulphides of hydrogen an 
Ammonium, and a little of it passing off if the cell 
s over-worked as sulphuretted hydrogen. This 
fives timely warning by its smell if the cell is not 
eing fairly treated. It also gives warning when 
u'un down, as yellow crusts of sulphide appear about 
‘the carbon plate. This cell bids fair to rival the 
*eolanché, but I have not had sufficient experience 
ci it yet to offer a very sound opinion on the 
latter, Electrician. 


‘}RROR IN REPLY 62433 (RADIUS OF 
i: LENS); AND OTHER MATTERS. 


uw [27372.] THERE is a careless error in my reply 
s the third part of this query. It should be 


a R 7 = Per R= Fr 
r pe 


1 F Lr. 


af ce, we conclude that the negative focus will 
bj “vays be greater than 2r, when the first radius 


ea oeitive. And in the example, the above rule 
ald give R = — 15; being negative, like the 
ul “ond surface, But suppose the negative focus is 


ae pa to be 8 and the concave radius 3? Then 


ö 
8 x 8 
i. = = 
Ar R 8 12. 
ch rules are only partially correct, and I think 
11 wach better to use the general formula; which, 
ak f, double convex lens, is 
! 
È l a A(i 7 i 
wel 1 (a7) . 
un jing the decimal part of the refractive index 
1 e glass. For crown glass it would be about 
od for flint glass about 0'6, or say half and 
e ftths respectively. The formula will serve 
gary kind of lens by making R or r negative 
7 at ose surfaces are concave. 
À ist reply to “ A. W., query 62490, I will, in a 
¢ 15 or two, seek out a note I copied from Cod- 
m tons“ Optics,” which may perhaps serve as an 
ger to the second part of his query. But as 
een the first part, I wonder if your corre- 
e p dent has any idea of the time and labour such 
i} | nvestigation would require. I will, as I have 
si try to let him have some formule relating to 
gre curves, which he will find not a little 
t ieate; but as regards conoidal curves, combined 
ie ein and refractively, [ hope he will forgive 
rd we I decline to face the task. 
o „Eos. —In the book on North Borneo, 
ann the explorations of the late Frank 
| ton, I find the following remarks relating to 
Nag, Bornean “ parang,” and the Malay “kris.” 
Whe blade is of Kayan manufacture, made from 
coll ve iron, and tempered by a process pretty gene- 
* known in Borneo; but concerning which no 
eller has yet been able to give any informa- 
yi! + No Buropean blade is more finely tempered 
* these Kayan weapons; I have seen some of 
f° that will cut a strong nail in two without 
Aing the edge.” . . . “The kris is peculiarly a 


weapon of war, and is made in Brunei, where the 
native artificers in metal are remarkably clever. 
While the parang has only one cutting-edge, the 
kris is a two-edged sword.” And, quoting the 
words of Mr. Carl Bock, who visited Dutch 
Borneo, “ The TA of grinding and sharpening 
is very slow, and to polish and put a proper edge 
on a plain blade ocoupies more than a fortnight. 
Many of the blades are beautifully inlaid with 
brass along the sides and near the back, while 
others have open scroll patterns cut right through 
the blades. How this work is done I could not 
ascertain, as both Dyaks and Malays were very 
wary of giving any information, and very unwil- 
ling to show any of their tools,” 

Pars more known of this tempering pro- 
cess . V. 


QUACKS OF VARIOUS TIMES. 


27373. |—MR. GREY, in page 296, is doubtless 
right in the epithet he applies to the author of the 
« Decline and Fall of the Roman Empire,” though 
the statement he quotes from that author is quite 
apart from any previously mentioned. I had 
spuken, page 272, of “the quack from whom Mr. 
Grey heard,” or copied, that the Josephus passage 
about Christ was “universally held a forgery” 
(letter 27217). That is surely a very different 
statement from saying that this or that“ authority,” 
or ten thousand, held it a forgery, or that it was 
one. It differs from them so widely as to be 
characteristically new or to-day’s quackery, which 
they are not. his dodge of “universally held ” 
was a kind of stuff not utterable in Gibbon's day— 
not even passable enough to be coined. We ma 
be as sure, without seeing a page of his, that he 
never said this, or anything like it, as that he 
never travelled by railway. It belongs to a stage 
in our people’s Decline and Fall much nearer their 
end, one wherein the three R's are general, and 
their possessors more thoroughly, as I said, “ quack- 
ridden"; which implies two manner of people, 
some to ride, and some to be ridden, Mr. Grey 
being of the latter, and both Gibbon and his pre- 
sent informants of the former. 

That the said “ authority,” if alive to-day, would 
be an arrant quack, beyond perhaps the Lyells, 
Darwins, or any late servants of him below, far be 
it from me to question. He contained so plainly 
the making of at least a Huxley or Proctor or two, 
that I cannot doubt this. But, as a matter of fact, 
he has said his all, and said it before the market for 
this currency existed. The particular lie now 
quoted, that “no traces of the alleged supernatural 
occurrences can be found in any writer of the 
period,” does by no means imply that any passages 
current as of Josephus or Philo are “ universally 
held to be forgeries”; though it implies that 
Gibbon meant them to be so held. 

Some whole nations hold that Mohammed rode to 
heaven and back on the animal Borak; but I much 
doubt whether, even in Mecca, any teachers have 
yet come to assert that this is “ ahaa mele: 

e L. * 


| 27874.) MR. WM. JOHN GREY, F. C. S. 8, letter 
(27328) anent that now “ notorious ” interpolation 
in “ Josephus,” does not state half his case. 

Lardner says “it was never quoted by any of 
our Christian ancestors before Husebius.’” It 
disturbs the narrative. The language is quite 
Christian. It makes an orthodox Jew write 
like a Christian for four or five lines only in the 
entire book! It is not quoted by Chrysostom 
though he often refers to “ Josephus,” and could 
not have omitted quoting it had it been then in 
the text. Neither Justin Martyr, in his dialogue 
with Trypho the Jew ; nor Clemens Alexandrinus, 
who made so many extracts from ancient authors; 
nor Origen against Oelsus, have ever mentioned 
this testimony ; but, on the contrary, in chap. 35 
of the first book of that work Origen openly 
affirms that Josephus, who had mentioned John 
the Baptist, did not acknowledge Christ. That 
this pomoge is a false fabrication is admitted also 
by Ittigius, Blondel, Le Clerc, Vandale, Bishop 
Warburton, and Tanaquil Faber. 

This interpolation is almost certainly the work 
of Eusebius, who, in chap. 81, book 12, Hvang. 
Prag., tells us “how it may be lawful and fitting 
to use falsehood as a medicine, for the benefit of 
those who want to be deceived.’ F. W. H. 


LAMINATED ARMATURES. 


27375.]—I FAIL to see what W. Tilley (letter 
27848) could be thinking about in writing such 
nonsense about my dynamo to my fellow amateurs, 
when, at the same time, he never made such a 
dynamo up to do the work he speaks of. I think 
it would have been far better if he had taken the 
trouble to have walked down to me and taken the 
right size of it, before giving my fellow amateurs 
such a lot of trouble for nothing. I write to ex- 
pain it, to show what it will do, and I challenge 

. Tilley to disprove it. In the first place, this 
dynamo never has worked half a day right off. I, 


punched all the punchings, and fitted them up 
ready for winding, so I think I have some idea 
about it. Armature is 2$in. long by 24in. diam. 
without paper; the field-magnets are 23in. by 
lłin., 6in. long. The most done by this dynamo 
was it lighted a 10c.p. lamp marked 11 volts, 
at a speed of 3,000 per minute at the time Mr. 
Tilley said it is nearer a 5-voltlamp than an 11 volt. 
So I hope when W. Tilley writes to the “E. M.” 
again, he will write the truth. I am sure my 
fellow amateurs do not want to make up such a 
dynamo, and find it will only light 100. p. lamp. 
I may add the quantity of wire on field and 
armature was unknown, and Mr. Bottone never 
said it was a great success, 
A. Parkington. 


Suffolk County Asylum, Melton, Woodbridge. 


THE R HARBINGAY 


[27376.]—“ NUN. DOR.” page 297, asks me to 
offer some explanation of the almost incredible 
circumstances which led to the Harringay Park 
accident, and does not appear to consider the case 
so clear as I believe it to be. 

The signalman said, Are gon right, driver? 
the driver, thinking he said “ Right away, driver,” 
put on steam, ran past a fixed signal at danger, and 
having run two miles on the wrong road, dashed 
into a passenger train, 

The signalman had been on duty eleven hours 
and bore an excellent character; the driver ha 
also been on duty eleven hours, and is, the report 
states, a steady man, the only entry against him of 


Y | any consequence being one of leaving a station with 


the starting-signal at danger. 

This accident shows the danger of verbal or hand- 
signals being used where fixed signals exist. Iam 
aware that in some cases signalmen do, either by 
word of mouth or hand-signal, call a driver past a 
fixed signal at danger. Several accidents have 
been caused thereby, and such a dangerous practice 
should be discontinued, as, if an engine be allowed 
to pass signals when “on,” all the safety of inter- 
locking is rendered valueless. In the Harringay 
Park case the driver had no right to pass the start- 
ing-signal when it stood at danger. ö 

Clement E. Stretton, 
Consulting Engineer Amalgamated Society 
of Railway Servants. 

St. Pancras Hotel, London, N.W., May 27. 


CONTINUOUS BRAKES. 


[27877.]—MR. GOBERT (27835) admits “ there is 
nething new” in the fact that in the Crook case 
the driver had to release the Westinghouse brake 
when he wished to alter its powers and this ad- 
mission is to me all the more pleasing because it is 
made by a gentleman who was until recently an 
official of the Westinghouse Brake Company. But 
he says, “This manipulation is necessary more or 
less according to the skill of the driver” ; and he 
suggests that the driver in the Crook case “ had 
not the necessary dexterity.” According to the 
evidence, the firat driver worked the brake as 
follows:—He kept alternately letting the train 
run, and applying the brake to check the speed by 
reducing the air-pressure about 25lb. This would 
put the brake full on“; and my point is that with 
the Westinghouse brake full“ on when the speed 
is being reduced too much or the brake is skidding 
the wheels and the driver wishes to alter the re- 
tarding power, it cannot be taken off a little; it 
must be taken off altogether and a fresh applica- 
tion made, and I defy Mr. Gobert to do any 
different with the brake under such circumstances, 

Here is a case in point. The 10.10 p.m. passenger 
train, Harrogate to Leeds, on 15th August, 1884, 
got into collision at Leeds Junction because the 

estinghouse brake could not be graduated. The 
driver had nearly 500 yards view of the signals 
being against him, and when he first applied the 
brake, it was stopping him too soon, and he 
released it, the speed increasing itself again. 
After two applications the brake skidded the 
wheels, and the train slipped along. The 
driver, knowing that if he attempted to release 
the Westinghouse brake slightly, it would 
come off entirely, let the continuous-brake alone, 
and tried hand-brake, sand, reversing, &c., and 
after all fouled the junction, and himself got rather 
seriously injured. 

Now, Mr. Gobert, be good enough to answer this 
one question: With the Westinghouse-brake full 
on and skidding the wheels, how should you re- 
lieve or take off the skidding without releasing 
the Penko entirely and making another applica- 
tion 

You say, Mr. Gobert, that had the vacuum auto- 
matio brake been on the Crook train, and been 
worked under the same circumstances, the result 
would have been the same. I think you know 
better; but if you persistiin the statement, I will 
tell you how that brake would have gone on, 
There would most decidedly have been no collision. 

Samuel Davies. 


322 ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,158. JUNE 3, 1857, 


FIG .F. 
PART SECTION LINK PUT BAGK 


ELEVATION 


O 


PLAN 


PLAN . COUPLED 
PLAN WITH LINK IN PLACE 


LINK IN PLACE FOR COUPLING 


Fie & 
a 
a 
—— PEEN 
E EN — = 
== == ¢ E 
SWS =a 


— 


EF “ERN cc 
= — 

=X 

N 


RAILWAY COUPLINGS. the object of encouraging inventors to utilise the | back as in Fig. 1; 4 is a rod, to which cam 

[27878.J—In these days, with the possibility of | draw bar-hook? If a good coupling is ever made, attached, and passes over buffers on each 8 
a perpetual motion exploded, there is probably not the hook will never more be wanted. With pre- carriage, and is provided with suitable hand! 
a more engrossing problem toa mechanical mind | sent arrangements, couplings should lock at shown in Fig. 3. In coupling d advances 
than the railway coupling. The thousands of | different heights of the carriages, on curves, with lifting it; after passing a certain point d 
patents on the subject are one proof of the variety | different lengths of buffers, with either end of a and forms a perfect lock, any pressure on @ 
of ideas possible, and the fact that none have been | carriage in place, they should uncouple under | to close rather than open it; cam b will, ho 
adopted with great success testifies to the almost | strain, without carriages backing, should allow | effectually secure link a if necessary. To 
impossible character of the problem. Undoubtedly | considerable play, should allow of perfect looking, | couple, cam 5 raises a and releases d. 
the majority of your inventive readers have had a | allow a man to uncouple from the ground, and arrangement is perfectly flexible, allows pla) 
“try” at a scheme. I send sketch of my coupling, from the footboard with one hand. There are] be made with a stepped locking-piece to sult 
and two of many ideas that suggested themselves, | many ways of making a perfect coupling device as | buffers), uncouples under strain, couples at 
in hopes they may call forth others, and draw far as the essential locking is concerned, but it | heights. The other figures require no expl 
readers to the discussion of a most interesting sub-| degenerates to a makeshift when adapted to| excepting that c (Fig. 5) is joined to e by! 
ject—one that has been dismissed from these] meet all the above requirements. It would | left out for the sake of clearness; ee are ho 
columns in much too brief a manner to please me. | be interesting to hear if anyone has ever proposed links, 6 being lugs outside. 
There are many points that some of your readers | to alter some of these requirements to suit a — 
could give interesting remarks upon. To begin | means of coupling instead of vice versa, 
With, is it at all possible to make an automatic! Figs. 1, 2, 3.—m is the drawbar to which is SOLDERING. 
coupling to fulfil all the present requirements, and | attached frame f; a is a looking-piece, which can [27379.]—THE dodge recommended by “E 
if not, is there any chance of an imperfect piece of | be raised by cam 6; d is a link pivoted on c and | is certainly worth recording. I only gave" 
mechanism taking the place of the present perfect | resting on g ; c is pivoted on the frame , and by | consider to be the essential points to insur 
screw coupling? Should not the first change be | its weight and a stop retains the link d in position | cessful soara With the simple stook (8P 
towards establishing a standard buffer? What is shown ready for coupling—when not wanted is put salts, zino chloride, and a lump of sal-amm 


1 


1 


open at will. 
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anything may be soldered in the common metals. 
“ Epgom's sal solution, though excellent, necessi- 
` tates another pot, and robs a small iron of some of 
its heat. I find arubon an old brush is all that 
is necessary when the tin is still on the iron. 
Again, nitric acid may be used for cleaning brass, 
but is not necessary in soldering. Though tallow 
is recommended and used by plumbers, I maintain 
that zino chloride is a better flux. Perhaps sawing 
open some of the plastered “tallow” joints would 
make this clear. I have made hundreds of joints 
on lead and compo pipe with only chloride and a 
minimum of solder, and I can answer for each 
joint being fully as strong as any part of the pipe 
joined, and that the solder really adhered to all the 
scraped places. I cannot agree with Eos that a 
“jagged hole follows the bit instead of a joint if 
ordinary fine solder and chloride of zinc are used. 
I have made small boxes in zine (tanding the sides 
on the bottom piece, and running solder round 
outside, afterwards snipping off the edge), in which 
the parts joined looked like one piece, the only 
things used being weak acid on the zinc anda 
moderately hot iron. For pewter, fusible solder 
must, of course, be used, thongh with care ordi- 
nary solder will do as a makeshift, Silke. 


AN IMPROVED PATENT BOW LATOH. 


[27880.]—I BEG to inclose herewith a sketch of 
a patent improved bow latch, invented by Mr R. 
G. Lacey, of 6, Khyber-road, Clapham Junction, 
London, S.W. 

Upon the latch A is a pin or pivot B with a 
head. Upon this pin or pivot slides a slotted piece 
of metal, D, which has attached to it or formed 
therewith a bolt or plate, C, of the depth of the 
keep D above the latch, and which, when pulled 


back to its fullest extent, is clear of the said keep, 
and has pressing upon it the spring E of the iatch. 
Upon turning the handle, then, in this position, the 
spring E is lifted, and the latoh and bolt all move 
together, the latch A thereby being released from 
the latch plate F. When, however, it is desired to 
lock the latch in place, the bolt C is shot into the 
keep as shown by the dotted lines, and fills up the 
ade so that the latoh is prevented from rising 
erein, and cannot be withdrawn from the staple 
or latch plate. The back of the bolt C may be 
formed with a recess into which the spring E may 
be dropped when it is pushed home in the keep, 
and thus will prevent it dropping back accidentally. 
G is a piece of metal at bottom of latch to keep it 
G. E. Lacey. 
6, Khyber-road, Battersea, London, S.W., May, 25. 


SPEED OF LIGHT. 


[27381.J—I WISH to ask “A Fellow of the 
R. A. S., who so kindly through your columns from 
time to time gives us such accurate and useful 
information, a question which may be very foolish 
but which 1 ask in real humility. The assume 
speed of light's progression is, I believe, founded 
upon the distance of Jupiter, or of his satellites, 
from us, and built upon that are, we all know, 
many statements in various publications as to the 
time, e.g., which would expire before we should on 
this earth be aware of the extinction of the light 
of a given star whose parallax is known. If my 

remises are correct, 1 would ask F. R. A. S. 

who, I hope, as he is great, will be merciful), Is it 
an absolutely true consequence that because light 
travels at a eertain rate from Jupiter to us, that 
the same rate must hold good for the space between 
us and, say, a or B Centauri? We do not know 
the nature of the media beyond a very limited 
epace between us and Jupiter. We only know that 
a ges travels from Jupiter to us in a certain space 
of time which gives a certain average. 

J. F. Turner 
Bp. of Grafton and Armidale, N.S.W. 


REPLIES TO QUERIES. 


— 6-4 


In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
75 number ef the query asked. 


Coe. — Harmonium. — I note Queen's“ 
reply to me on p. 299. The “mystery” now is 
clearly explained, and the “real cause” of the de- 
fect is fully brought to light and made obvious to 
those readers of “ Ours” who understand the sub- 
ject. “Queen,” on p. 299, seems quite satisfied 
that the seat of the“ mystery was in the setting 
of the reeds. I must certainly differ from his 
opinion if his experiment with “ borrowed ” reeds 
is correct, according to his statement. The narrow 
reeds, according to Queen, sound all right; but 
the broads reeds do not, even though he has set the 
tongues according to his own judgment. There is 
no fault with the pan, otherwise the narrow scale 
reeds would not produce the extraordinary “pipe-like 
tone ” which, be it noted, was never found before 
in any ordinary harmonium. The Mustel 
organ and the better class of American organs are 
the only reed organs in which a pipe-like tone can 
be looked for. Taking it now for granted, firstly, 
that the pan is all right; secondly, that the ree 
are right also; thirdly, that there is no fault in the 
lift of the pallets—this being the case, the real 
cause of the defect remains clear, and any 
further reply to this query is absolutely unneces- 
sary. I have previously stated the principal causes 
from which the defect may proceed, and I hope 
that my reply, with that previously sent by an old 
and esteemed correspondent, has helped “ Queen ” 
to arrive at the seat of the so-called mystery. 
“Queen,” or any other correspondent, is quite 
welcome to any assistance which I can possibly 
render to them through the pages of Ours.”— 
G. FRYER. 

[620565.])—Musical Olock.—The size of barrel 
of my piano is 8in. diam., made of beechwood well 
seasoned. I have one hammer to each note, and 
the 8in. barrel will play 32 bars of musio in g time, 
and repeat the quavers in one revolution, but it 
will not repeat semi-quavers in 32 bars of ł} time 
musio,—F ISH. 


[62181.]—Lunar Olefts.—To . F. R. A. S. — It 
is quite true that Proctor did make use of the 
words quoted by F. R. A. S.“ on page 268 ; but this 
was in 1878. Writing in 1878, he (Proctor) says:. 
„When I first advanced this theory (in 1878), I 
had not fully recognised the evidence both & priori 
and @ posteriori in its favour. I said then that ‘I 
should certainly not care to mainiain it as the true 
theory of the origin of the small craters, though I 

ointed out that as yet no plausible theory has 

een urged respecting this remarkable feature of 
the moon's surface. I now view the subject 
differently. The evidence in favour of the meteoric 
theory of the small craters is much stronger than 
I at first sup) sed, the difficulty of forming any 
other plausible theory much greater. I may even 
go so far as to say that it would be a problem of 
extreme difficulty to show how a body formed like 
the moon, exposed to similar conditions for the 
same enormous time intervals, could fail to show 
such markings as actually exist on the moon. A 
theory of which this can be said stands on a some- 
what strong basis. — A. E. FASNACHT, Clayton, 
Manchester, 

[62195.]—OColliery Grease.—I do not think 
Mr. Murray would find the mixtures I gave so ex- 
pensive as he appears to think. Low price is not 
always synonymous with cheapness, and a mixture 
which costs more than another to make is often 


cheaper in the long run. The basis of the low- 


priced greases is a paste made by stirring 91b. of 
powdered slaked lime into 10ib. of rosin vil, and 
applying a gentle heat. Coal oil, water, and soda 
can be added in varying proportions, according to 
the condition required in the grease—that is, we 
may make a “soap” or a “syrup” as regards con- 
sistence. If Mr. Murray will make a few experi- 
ments, he will no doubt soon find proportions 
which will suit his purpose. In the back volumes 
there are, I know, a good many recipes of the 
kind; but I cannot spare the time to hunt them up 
now. NUN. DOR. 


62196. Post Office Batteries.—I am much 
obliged to Nun. Dor.” and Wm. Rowland Hart 
for their obliging answers to my question, and I 
would be very glad if the latter would also give 
me descriptions of the Siemens and Halske’s and 
Baltimore and Hagle batteries, as I don't know 
them.—LONDINIENSIS. 


[62230.]—Glaze in Teapot Strainer.—Why 
not break out the glaze through the holes? The 
drill to use would be one of the diamond spar 
used by the china-menders.— NUN. DOR. 


(62231.])—Weight of Flywheel.— Formula will 
be found in No, 1071, p. 105. The number of 
revolutions will depend on the valve arrangements 
mainly. I think the querist should look up his 
back numbers.—J. T. M. 


(62236.]|—Sulphurio Acid Bulbs.—What is 


the difficulty ? Ifthe bulb has a little tube neck, 
warm gently, and dip the aperture into the acid. 
As the air ceols a drop or two of sulphuric acid 
will be forced in, and the neck can then be closed 
by means of the blowpipe flame.—F. I. C. 


[62240.]—Chloride of Calcium Solution.— 
A saturated solution of chloride of calcium boils 
at about 350° Fahr. If C. C. S.“ can make it 
boil at a lower temperature, oorreot ions ought to 
be made in the textbooks. He should add the 
chloride of calcium until the water will dissolve no 
more.—M. C. 

62242,])—Ohloride of Silver Battery.—As 
“ More Light” says he cannot find complete direc- 
tions for making a pocket chloride of silver battery 
in previous numbers, it becomes necessary to ask 
what it is that he wishes to know, for full in- 
structions have been given over and over again. 
There are directions and a diagram in No. 1094, p. 
39; ditto in No. 1090, p. 487. See also No, 927, p. 
891. I think, too, if “More Light” looked 
through the indices for “ pocket battery ” he would 
find a few references to the subject.—N UN. DOR. 


[62243.]—Multiplex Back for Dry Plates.— 
Will not querist find illustration of what he 
requires in No. 961, p. 569?—I. H. J. 


[62247.]-—Electrio Saw.—Surely Mr. Wood 
does not imagine there is such a thing as an electric 
saw, or that electricity is a motive power. IfI 
remember correctly, he must be referring to a 
cranky idea for felling trees by means of an in- 
candescent platinum wire. The wire is supposed 
to be made white hot by the passage of a current 
of electricity, and is gradually drawn through the 
trunk of the tree just as the cheesemonger draws 
his wire through the big cheddars. They do not 
use the electrical method in the backwoods, and it 
has not yet supplanted the ordinary circular or 
band saw in the woodworking shops. Nor are they 
or it likely to!—SAML. RAY. 


62251.|—Bookbinding.—Is not the work 
reterred to by querist done in the hot arming 
press? I would recommend “ Hand Stamp,” if he 
wishes for information, to look through your back 
volumes.—SELIM. 


[62256.]—‘Violoncello.—The querist has only 
to take the dimensions given many times for violins 
and increase them pro ratâ, when the“ instructions 
for one will serve for the other.— KENT. 


[62259.]—Ohemical—In burning leather, car- 
bonic acid, nitrogen, and small quantities of other 
gases are given 0 but there is nothing specially 
injurious to health, although the odour of the 
fumes is certainly not pleasant.— F. I. C. 


[62264.]—Duodecimals.—Your correspondents 
who advocate duodecimals appear to have over- 
looked the fact that 12, being a complex number, 
is much more difficult to work with than 10—a 
simple one. For instance, to multiply 365 by 10 
you have only to add 0, and the working is done; 
or to multiply by 5, you add 0 to the number an 
divide by 2, But to work such sums with 12 or 6 
is a much more complicated affair—PONTO. 


(62264.] — Duodecimals.— The valid reasons 
given in favour of duodecimals for calculation com- 
pared with decimals, do not cover the whole range 
of arithmetical problems in relation to the com- 
mon everyday reckonings. In this aspect, we 
find the octonary limit and replication of numbers 
is in more common use than any other method. Most 
of the workmen's off-hand reckoning is by eighths. 
Share-market reckonings in fractions are by eighths. 
— I think always. Gladstone, when he altered 
the Income Tax, made it seven-eighths of twopence 
half-penny. Book sizes, musical notes, many 
measures of length are octonary, and, being divisible 
to an integer 1, it seems the better system to base 
calculations upon than either the decimal system 
or the duodecimal. I have found, in teaching 
children arithmetic, that it is not well to make one 
—the figure 1—a starting point, for it is not really 
a starting point, it is the comp oton of an integer; 
O or zero as a starting point, 1 have always pointed 
out, is the symbol which marks the separation of 
integers from fractions, and that one on either side 
of zero or 0 meant one whole, or one-eighth, tenth, 
or twelfth of one, as the method of division into 
fractions might be adopted. Thus, decimals— 
the usual fractions — were made obvious to the 
children's understanding. The figure 8 is admirably 
suited for a first replicating number, as it is two 
zeros g joined. The French have the verbal 
arrangement in calling seventeen sixteen-one. I 
am collecting an account of the methods of replica- 
tion of numbers of various nations or tribes, from 
the remotest vestiges of antiquity to the present 
time. I shall be glad of any contributions of 
knowledge to help me, and also to elicit objections 
to the octonary method. Its advantages are pal- 
pable in many of the simple reckonings of trade 
and science.—J. CHARLES KING, 40, Elgin-terrace, 
Maida Vale, N.W. 

(62264.]—Duodecimals.—Your correspondent, 
W. B. Leigh, takes a very despondent view, in 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,158. 


which no one else need share, of any change in our 
present barbarous systems of money, weights, and 
measures; still, when reading through the lines 
there is great hope discernible, for he admits that 
twelve is a better number than ten as a base for 
counting, and that our present want of system is 
pervaded by twelve or its aliquot parts. Knowing 
that it is admitted on all sides that the people 
must be mentally trained, the issue stands thus: 
Will the educated of this generation accept a little 
trouble in order that facilities may be offered for 
the mental elevation of the individual for all time, 
and that England may be placed in a fair position 
to compete with other nations? Or shall weallow 
the present but wholly unnecessary obstacles to 
hinder this country from maintaining its present 
elevation amongst nations? Now, my contention 
is that, apart from the mental elevation that would 
arise from the removal of these hindrances, as 
much time and money would be saved to the in- 
dividual and cost to the nation, as would provide 
all the technical education, which is now seen to 
be a necessity, that a working population would 
require. Authorities state that one year would be 
saved in each child’s education by a reform in our 
arithmetic. But that is not all; instead of being, 
as at present, a source of trouble and annoyance, 
puzzling, irritating, and disgusting for all time, it 
would become simple, easy, pleasant, and in many 
instances an excellent and bewitching study 
through life. Two rules in arithmetic—reduction 
ascendly and descendly—would be wiped out, and 
the direct, inverse, and compound rules of three 
would be absorbed in that climax of all 
mathematics, the equation which is under- 
stood and practised by every civilised nation. 
The slide-rule would soon be in the hands of 
artisans, who could thereby and at a glance solve 
ten thousand times more problems than all the 
ready-reckoners put tegether. To introduce twelve 
as a base, the only additions required to our present 
system would be two signs for ten and eleven ; the 
Roman character X might stand for ten, and the 
Greek = for eleven. Undoubtedly a little atten- 
tion would be required on the introduction of the 
system, but nothing so stupendous as W. B. L.“ 
imagines ; because already the very terms required 
are in existence—viz., the dozen and the gross, 
which are as well known as “household worda,” 
and are used by every individual, and more 
especially in trades where large numbers at a 
small price each are sold. The only trouble would 
be in remembering that dozens and gross are being 
dealt with instead of tens and hundreds; thus 
625 would represent, not six hundred and eleventy- 
five, but six gross eleven dozen and five, terms and 
numbers which are understood by all; again, fifty 
weeks would stand 44—that is, four dozen and four ; 
and a quarter of a year 11—that is, one dozen and 
one. It is to be lamented that when the very 
admirable and useful discovery was made that a 
figure could be increased or decreased in value in 
a geometrical ratio by altering its position, that the 
best of all numbers—twelve—was not chosen as a 
base; but it is to be hoped that because other 
nations have adopted ten, which is (prime numbers 
excepted) one of the worst that could have been 
selected, Englishmen will not follow like sheep, 
but adhere to what reason says is the best number 
—twelve—which can be utilised here at one- 
fiftieth of the trouble and one-tenth of the cost 
that any other number could be. Any little 
trouble would fall on the educated, who are well 
able to overcome it, and, provided with a table for 
conversion, which need not cost more than a penny, 
a little difficulty would soon vanish— S. H. 


[62264.|—Duodecimals.—A friend has just 
sent me your valuable paper of 13th inst., in which 
I find, on page 253, a very interesting article on 
Duodecimals, and I have now much pleasure in 
forwarding you a few papers bearing directly or 
indirectly on this question, it having been my 
privilege to discover what I purpose calling the 
Anglo-Metrio System, based on the DECA Nota- 
tion of Twelve Units, which, if ever adopted, will 
undoubtedly prove to be a step in the right direc- 
tion. There can be no doubt, Sir, that our nota- 
tion is wrong by two units ; for “twelve” written 
as a “ ten,” which in Greek is called DECA (the 
letters for DEC“ being the 4th, 5th, and 8rd of 
our alphabet, thus giving us the 4 + 5 +3 = 12 
ought to be the radix of “Natural Notation.” 
write the numbers as follows :— 


1 2 8 4 5 6 
one two tri for fiv six 

7 8 9 9 7 10° 
sev eit nin ten ely dec 
11° 12> 13° 14 15, 16 

decone dectwo and so on 

18. 19 19 ifp 20° 

„ decten decelv twodec 


= for 10—i. e., one and zero written as a unit; 
f= for 11, two “ones” .crossing each other. 
hus the dozen is always a “Decimal” (which 
word now receives a wider meaning as represent- 
ing the one-nought ), and in order to distinguish 
between one class of decimals and the other, I will 


call the present decimals the Arabian or X (ex) 
decimals, and the new ones the Natural or DECA 
decimals. In this natural system of decimals we 
should read the vulgar fractions as follows :— 
0,1 0,2 0,3 0.4 0,5 0.6 0,7 0,8 0,9 0,4 0, 1,0 
Vie 1 7 7 12 17 ths 7 3/4 6 Vie 1. 
0,01 0,02 0,03 0,04 0,05 0,06 


Yia ½ Mas as / Y 
MiO z 07 0,08' 0,09 0,09 0.04 1. 
Tis is 7-16 5172 n 144 1. 


and so on. Were it only a matter of “Change of 
Notation,” I myself would be unwilling to recom- 
mend a change; but in this correct system we find 
new and heavenly horizons for true science based 
on a true notation, and the discoveries it has 
been my good fortune to make point to the fact 
that creation is a scientific system of the vastest 
splendour based on the natural law of figures. The 
fact is: “ Behold I make all things new,” and this 
must be our watchword in rebuilding the scientific 
edifice, It may take years to accomplish, but 
„Rome was not built in a day, and having, like 
Romulus, put my hand to the pleugh, I, for one, will 
not look back, but with the help of such enthusi- 
astic reformers as “ Theta Phi,” whom I hope togain 
over to be 2 Deca-Phil, will resolutely bring this 
reform before the British public as soon as a suffi- 
cient number ef members have joined the Uni- 
versal DECA Association. The French decimal 
system totally ignores the fundamental properties 
of the circle, which undoubtedly requires the divi- 
sion by “twelve” or “twenty-four.” The “deci- 
malisation ” can therefore only be accomplished by 
adding two units. Instead of taking the quadrant 
(or / meridian, which is an ellipse of rotation) we 
purpose taking the Equator as basis. Instead of 
the 10,000,000th (ten-millionth) of the quadrant 
(meter) we take the 10000000° (deca-millionth) 
= 107 = 127 35,831,808th part of the Equator, or a 
measure of 44in., which we use either as a yard- 
stick or 4ft. of 48 metric inches, or as a natural 
metre of 100° = 144 natural centimètres, thus giving 
three centimètres to each natural inch. 11 English 
inches = 12 or ‘10° natural inches. Moreover, we 
find that the tenth part of the English mile is the 
natural hundred-thousandth part of the Equator in 
this DECA system as follows :— 


1/9 Engl. mile = 176yds. of 36in. = 6336in. 
= { 144 nat. metresof 44in. = 6336in. 
The circumference of the earth at the Equator is— 
24883,2 Eng. miles 

Or in tenth of miles— 

(12°) = 248832 1/,, Engl. miles 

(10:5) = 100000: (100°) Nat. mètres. 
Total circumference = 10000000: natural mètres. 
On investigation we find that the whole of creation 
is a Deca “decimal” system, and we obtain mar- 
vellous results in physics, geography, astronomy, 
chronology, &c., with which I will not now trouble 
you, but will forward you, and anybody reading 
your paper, what has so far appeared, hoping 
shortly to publish other works on this subject.— 
CHARLES A, KESSELMEYER, Pres. DECA Assoc., 
Villa “ Mon-Repos,” Altrincham, Cheshire, 28th 
May, 1887 (1893 Corrected Era = 1119 DECA). 


[62264.]—Duodecimals.—The reply of “ Theta 
Phi,” p. 263, is so far from “ exhaustive” that it 
has not touched the main point, but as regards 
notation of abstract number totally errs; though 
I agree fully with his “anti-decimalism” as to 
metric units, and am glad to see one besides myself 
broaching the views 1 did years ago, when IJ in- 
curred general ridicule by pleading the superiority 
of our V ” money (as 
they called it) and sexagesimal time, and our 
“troy weight, and small long-measure (ap to the 
fathom), and even the worst of our tables, to the 
barbarising retrogression of the Sansculottes to- 
ward Chinese decimals. No longer standing quite 
alone, then, as to anti-decimal weights and mea- 
sures, let me try to show “ Theta Phi” why I am 
for combining them with our old notation, whioh I 
would retain even were we all Goliaths with a 
0 finger and a ọ finger; and indeed, will defend 
against him Dame Natural Selection 
owe our present number) as having evolved the 
very best for us. He fancies the main fault in our 
“simple arithmetic,’ that necessitated “com- 
pound ” besides, to lie in the badness of its base 10; 
and does not see that it lies entirely in the same- 
ness of base, repeated at every step, and would, in 
the long run, be as bad with any constantly 
repeated multiplier, even 12, and only slightly 
worse with even an odd base. Twelve, he says, of 
course, has twice as many “aliquot parts as ten 
has. Just so; but now raise each to successive 
powers, and try thus :— 


10 has 2 divisors 12has 4 

100 has 7 „ 144 has 13 
1,000 has 14 1,728 has 26 
10,000 has 23 20,736 has 48 
100,000 has 84, 248,832 has 64 
1,000,000 has 47 „, 2,985,984 has 89 


If you call the index of any power i, you wal a 
column to be eac 


the numbers in the secon 


(if to her we 
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= i? + 2i — 1, and in the fourth = 22 + 3i — 1; 
so that the latter, at every step, fall more and more 
short of being twice the former. Though 12+, you 
see, exceeds the double of 10+, its divisors are three 
fewer than twice 23; and though 12° is very near 
thrice 10°, instead of having thrice as long a 
“ practice-table ” (as the school-books say), it has 
not even within five of twice the number ! Involved 
then only to this moderate power, the 12 becomes 
actually a worse base than 10, merely because larger; 
and whatever the two bases you compare, or their 
relative goodness at first, a few steps will bring you 
to powers at which the larger is plainly the worse, 
sad the smaller the better of the two. The differ- 
ence between 10 or 8 as bases would be practically 
very little; but 12 would, in the long run, be 
worse, and 6 decidedly better than either. It may 
have been on this principle that Sir G. Airy once 
emitted the strange idea that our arithmetic might 
be most improved by bringing all to the binary 
notation, using no figures but 1 and O, and writing 
a million, thus—11,110100,001001,000000 (the first 1 
meaning 524288, and the last, 64.). A thousand is 
1111, 101000; a hundred is 1, 100100; and ten is 
1010. The fraction 4 would then be 0101 
ad infinitum, and § = 1010 ad infinitum. ‘Theta 
Phi,” then, is quite right about fractions making 
all the bother ; but does not see that the difference 
thus arising between “simple” arithmetic and 
“compound ” is in nature itself, and fundamentally 
necessary. We and all civilisations above that of 
Chinese or Sansoulottes alwuys require, and shall 
always, besides an arithmetic mounting in uniform 
progression by the powers of one base (naturally 
our fingers number), another combining wisely and 
artfully the first few prime factors, 2, 3, 5, and, 
perhaps, up to 7, or even 11. But observe, I say 
only “another” arithmetic, not a dozen others. 
That is where tbe shoe pinches, and our barbarism 
appears; that our mediæval guilds never came to 
realise the simple fact, as obvious as the sun (nor 
can we yet), that there must be one certain table, 
or way of dividing and sub-dividing the biggest 
unit down to the smallest by certain steps, which 
is the best way absolutely—not the best for this 
or that, for wool weight, for money, for land 
measure, for the day, for e Troy weight.” What- 
ever was, or is, the best for any one of these is 
eternally the best for all and each of them. And 
this one best division, or best series of multi- 
pliers, alike for all conceivable measurables, 
vendibles or thinkables, it was always the busi- 
ness of those pretending to civilisation to have 
found, reasoned out, and applied to all things 
alike, Ancient nations do seem to have attempted 
this; and at least one of the earliest, the Baby- 
lonians, evolved alike for all reckonings, something 
far better than “Theta Phi's duodecimals— 
namely, the rising by alternate steps of 10 and 6, 
making the repeated base really 60, their mode 
having survived till now in our time-units, an 
those of angles and arcs. But they had plainly 
„Theta Phi's” delusive notion of unifying or con- 
founding simple and compound arithmetic into one, 
that is neither this nor that; and decimals at 
length drowned their sexagesimals. Now the whole 
problem of this best-table inventing, or division- 
finding, will turn on getting into the system as 
many as may be of a certain set of numbers that I 
exemplified to you before, but have never seen 
elsewhere given. One may call them meristio,“ 
implying superlatively divisible, or having the most 
possible aliquot parts :— 


Meristic No. Divisors. 
J „ has 1 
6=23 -agssicins has 2 

12 = 23 444 4 has 4 
24 = 283 eee ae as 6 
36 = 22322:222y²ꝓ 4%6ng has 7 
48 > 243 uesessess has 8 
60 = 223.ynv)/ „mä j3 10 
120 = 233.5 essees 3 35 14 
180 = 22325 1 11 16 
240 = 243.5 5 18 
860 = 238335 N a 22 
720 = 24395 4 eaweee aa 28 
840 = 2835,7 r„ò. nacevecee 5 80 

1260 = 22325.)53/) 4% q b? 0 34 

1680 = 243.5.7 R . 3 88 

2520 23325. 5 46 

5040 = 21375.ffñ)))) % ̃—!. 3 58 

7560 = 22355.!%ẽw 5 62 

10080 = 25325.f3]nõũ/ §ͥö᷑TÜ0 üfſ 44 77 70 
15120 = 24835,7 4 Mie ox, ° 8 
20160 = 2325.7 aiae 5 82 
25200 = 2432527 kee eee 3 88 
27720 — 23375.7.11 3 94 
45860 = 235. ẽ!n44 9 98 
55440 = 24325.7. 11 ge. Sigs 118 
88160 = 23835.7.11 sess.. i 126 
110880 = 25325.7. 111i 5 142 
166820 = 24835.7.11 sesse m 158 
221760 = 26325.7.ilLv seceee pi 166 
277200 = 2432527. 111i bin 5 178 
882640 = 25385.7. 1A 3 190 
498960 = 2445.7. ili! 3 198 
665280 = 26385. 7.114 3 222 
720720 2825.7. 11.18 has 288 


pare his dealing with t 
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These are the first 34 numbers with this property 
that each has more divisors than any number below 
it. You see that only two of them, 4 and 36, have 
an odd number, because these alone are squares; 
and except these, no meristic can be any exact 
— hey have to be all deduced successively 
om the beginning, there seeming no way to dis- 
cover any such number till we know the next under 
it; whioh can never be under its half. There can 
be but five of these that share with number 2 the 
property of being each more divisible than any 
elow its double. The six only numbers with this 
quality are: 
2 6 12 60 360 2520. 
Owing to the ratio between 7 and 11 being greater 
than between any two successive primes above 
them, there is no number above 2520 needing to 
be doubled before gaining additional divisors; 
but 2520 x 11 gives 27720 with the unique property 
(in all over 2520) of gaining none when augmented 
by its half. It has to be augmented as 11 to 18 
to obtain the next, 45360. Among these pre- 
eminent metric numbers, you see we find that of 
penos in a pound (but not of cents. in a dollar or a 
Napoleon)—that of Fahr. degrees between freez- 
ing and boiling (but not Reaumur or Celsius 
degrees) ; also the old Babylonian units, and those 
occurring in troy weight (not avoirdupois), and 
55440, the number of inches in seven furlongs 
(which would, therefore, be better than 8 as our 
highest length unit). Our “long-measure” table, 
the only one of ours that adds to the three simplest 
prime factors, 2, 3, and 5, skips the 7 to go to 11— 
an absurdity. But Russia and Sweden have agreed 
to a common standard with this measure (so that 
the three Powers helding the Arotio Circle set the 
unique example now of having commensurable 
units), and Russia adds the factor 7 in her table, 
whether besides our 11 I know not. Our “avoir- 
dupois weight keeps the greater absurdity of 
having but the factors 2 and 7; and the inter- 
mediate 3 and 5 might be supplied by simply 
dividing its pound into one ounce less than we do. 
But all things ought to follow an identical well- 
planned table; and one better than any extant 
would result by merely making the lowest three 
units as 72, 8, and 1. Still better might the lowest 
four be as 504, 56,7, and 1. I believe it was by 
mere accident that the highest English coin ever 
struck had the value of 2520 half-pence, which are 
practically the lowest in use. Whata rare oppor- 
tunity lost! Now let me give “Theta Phi” one 
small reason for liking my fingers. Every meristic 
number beyond those in the above table, he will 
find, must bea multiple of 7, 11, and 13, conse- 
uently of 1001 (a decidedly handier multiplier 
than the pounds in our ton, or even cwt.). But 
this 1001 must be, iu his notation, 695 (six gross, 
eleven dozen, and five), and I wish him to com- 
| 5 hat in calculation, as well 
as words, with the present “thousand and one.” 
Of course, he has proceeded far with his logarithm 
table to base 12, and I should like to see the first 
seven figures of the log. 2 beside dur present 
3010300. Another constant much wanted, our 
8'1416, has these five figures quarterable, thirdable, 
and down to twenty-fourthable; but in his nota- 
tion the first five, 3:1849, are not a seventh so near 
1 and represent a value, in our notation 
24883. whose aliquot parts I should like to see. 
— E. L. G. 


62305. Pitch of Propeller.— The pitch of a 
screw propeller depends on so great a variety of 
features and circumstances that it is quite difficult 
to present a rule that will guarantee its capacity to 
the exact letter; but the following is the rule given 
in Reed's book :—Take a lath from the stern-post, 
and put it just touching. the leading edge of blade, 
and scribe the lath and blade; shift it to the fol- 
lowing edge at a point on the blade exactly 
opposite where the first pop was put; scribe the 
blade and lath again. The distance between the 
marks on the lath is piece of the pitch; on the 
blade, piece of the thread. Square each of these, 
and subtract one result from the other. Now ex- 
tract square root of remainder, and this will give 


piece of circumference; take the circumference of 


the Prope ss at the place where the measurements 
were taken, and make a proportion as follows: 
As piece of pitch : whole circumference : : piece of 
pitch : whole pitch: answer.— F. R. S. 


62336.]—Microphone Coil and Telephone. 
— R. E. M.,“ I think, will find this arrangement 
of connections suit him as well asany. Instead 
of the induction coil, a magnetic coil I is used, the 
resistance of which is proportioned to that of the 
microphone and the number of cells used. J, 
5 K, the speaking battery; G, spring 
to make connection with H when the telephone is 
taken off the hook; D, lever for carrying the tele- 
paoa ; F, spiral spring; B, oall-bell and key; A 

ell battery; L, line; E 
d is connected up similarly, and it will 


? 


earth. The station at 


its greatest advantage. Telephones without per- 
manent magnets may be used, and on short lines 


L 


soiree K 
— 


they may be of u lower resistance than usual.— W. 
HABGOOD. 


{62350.]—Dead-Black on Brass.—If you hear 
of nothing better, try the following: Polish your 
brass, and apply mixture of nitrate of tin and 
chloride of gold. Leave this on some time, and 
then wash the brass. Have your mixture acid.— 
HENDON. 


{62895.]—Siemens-Alteneck Dynamo. To 
MR. BOT TONE. — Thanks for yeur advice. X did 
as you told —viz., connected the dynamo up for 
shunt; but I could not get any current. I tried in 
many different ways: by putting little and much 
resistance in outside circuit—by adding a bichro- 
mate battery ; but all was useless. Will you 
kindly tell me what you think might be wrong 
with it?—HOLLAND. 


[62406.]—Pulleys Slipping.—What does Mr. 
Bull mean by linseed-oil varnish ? However, his 
linseed-oil will surely dry some time or the other, 
and then he will probably take the better advice 
which has been frequently given in these columns, 
and dress his belts with castor-oil. If a belt that 
has been dressed with castor-oil will not ran well 
and last, it certainly will not when dressed with 
any other preparation —SAML. RAY. 


[62406.]—Pulleys.—I am greatly obliged for 
the information kindly given by various cor- 
respondents, and especially Mr. W. G. Bull, who 
rightly concludes that I am trying to get my 
« Leval up to a proper speed; his hints and 
suggestions are most valuable. I purchased this 
maeh ine: intending to drive it at 5,500 revolutions 
‘per minute with a horse gear, at which speed the 
makers state it should separate 40 gallons of milk 
per hour; but I find that at that speed it leaves at 
least 3 per cent. of cream on the milk, so that I 
presume it will not skim clean at a lower speed 
than 6,000, but would be glad of further informa- 
tion on that point. Since writing, I tried to get 
up the speed by adding an additional spur wheel 
and pinion to the horse gear, and driving the inter- 
mediate off a 7in. pulley going at 860 revolutions: I 
found two horses could hardly drive, so must resort 
once more to the large pulley and slow speed, and 
try to get rid of the slip as best Ican. ould Mr. 
Bull kindly say if he found the note of his separator 
by experiment? I should think the note is pro- 
duced by the air impinging upon the open end of 
the skim milk tube at the mouth of the bowl, and 
that any slight alteration in its shape would alter 
the tone; nevertheless, the tuning-fork idea is ex- 
cellent. Would Mr. B. kindly say if he has found 
a round leather belt better than the endless rope 
supplied by the makers? Would he alsosay what 
he means by linseed-oil varnish ? The best method 
of driving these high-speed machines (which must 
soon come into common use with farmers) with the 
least loss of power, va egeeeed when horse-power is 
used, is one upon which many of “ours” could give 
valuable information. N. J. Fjord, in his report upon 
the Inval and Petersen machine, states that one 
horse working in an ordinary mill oan only drive 
the Leval at 5,600 revolutions with 265 kgr. of milk 
passing trough per hour, and that a horse only 
exerts 0°81 of nominal IH. P. Is this so? — 
DOCTOR MEDICIN&. 


162410.] — Income Tax and Inhabited 
House Duty (Distraint for).— To “ B.Sc.” 
and “ COMMISSIONER.”— Thank you. I may be 
wrong; but my view of the matter is this: The 
goods were carried away for the satisfaction of the 
co-called, but purely hypothetical, “expenses ” in 
the name of the Inland Revenue. Now, the LR. 
is a State Department, and I apprehend that, in 
the eyes of all Departments of State, all citizens 


are equal, and that whatever immunities may be 


granted by them to one person, the same can, if the 
circumstances are similar, be naturally and legally 
claimed by another. I know of cases, in the same 
town, where these “expenses” have been waived, 
although the justification for doing so was far in- 


magnetic coil for incoming currents is shunted by | and that, too, to the collector's full knowledge. 
the microphone and battery, and this constitutes It is, no doubt, the fact that the LR. knows 


nothing about my matter. They received my 
taxes in due time, and that is all they know of me. 
Nevertheless, the exeontion was carried out, in 
their name, after they had received those lawful 
imposts, and I consider I am entitled to the same 
immunity as anyone else, and should like to be 
put in the way of claiming it, and of securing the 
oo of my furniture on the grounds stated. 
IOTIM. 


[62418.] — Wood-Boring. — Fit your baok- 
poppet with a disc instead of the pointed centre. 
and if your wood is very hard, use a half-roun 
boring bit, held in chuck, bringing up your blocks 
by means of back-poppet. For moderately hard 
wood a shell auger would do, and for soft wood use 
a twisted auger with a plain point, not a screw. If 
your blocks can be chucked at all, it is more satis- 
factory to make them turn whilst the boring tool 
advances than to make the boring tool revolve.— 
HENDON. 


[62421.]—Printing.—I have got a splendid 
black tone by using borax. The solution is as 
follows : 4°0 grains of borax ; 1 grain of chloride of 
gold; 80z. of water. Mix, and let it stand an hour 
before using.—W. JACKSON, M. 


(62422, ]—Mechanics.—The work done by the 
engine is equal to mean pull x 300 seconds 


x (4+) feet, 44 being the number of feet 


travelled over in a second. This work has to over- 
come the frictional resistances of the train, and to 
impart to the same a certain amount of kinetic 
energy. The latter sum can be written :— 

2240lb. x 67 tons x 44? + 150 x 101b. 


x 800 


44+ 0 
2 


The above expression must be equal to the work 
done by the engine. Therefore, we can write, X 
being the mean pull— 


2240 X 109 x 1980 267 x 19386 1500 x 10 x 800 x 4 


— 


2 


= x300 x 44 


2 
Hence X 2 58 = 80401b. 


The above method simply consists in writing that 
the work done by the engine is equal to that of the 
train resistances + that necessary to overcome the 
inertia of the train; but 10lb. is too small a re- 
sistance.—E. GOBERT, 7, Ducie-street, Longsight, 
Manchester. 


[62425.]—Electrical Tricyole.—All vehicles 
propelled by other than animal power come under 
the Highway and Locomotives Act. A man must 
precede the machine 20 yards on foot (not. neces- 
sarily carrying a red flag) to give warning of the 
approach, speed not to exceed two miles in town or 
village, or four miles in open country. In addition 
to the statute, the county and borough authorities 
have power to make by-laws regulating the hours 
during which such vehicles may be upon the high- 
way, &c. A licence also will be required, costing 
£10.—G. H. D. 


62426. — Valve Gearing.— T. C., Bristol,“ 
would make it appear to be dangerous to reverse 
an engine whilst in motion. To prevent a false 
impression, I beg to say that I have reversed 
engines in motion thousands of times; also 
“ notched up” with full steam on, and never had 
any mishap.—G. H. D. 


[62426.]—Valve Gearing.—The point of sus- 
pension ot the link moving on an aro of circle, and 
the valve-rod being, in most cases, guided so as to 
move in a straight line, the link must, of course, 
slip on the block. This is what is called relative 
slip of the block. Its magnitude is affected to 
some extent by the dimensions of the valve-gear 
and the mode of suspension of the link. For a 
proper study of this subject, consult Auchincloss’s 
treatise on valve-gears and link metions, published 
by Van Nostrand, of New York. It is a splendid 
book on the subject. Zeuner's 'treatise is also a 
capital book, but requires a knowledge of the 
higher mathematics. I think these books can be 
got at H. & F. N. Spon's, in Londen.—E. GOBEBT. 


[62434.]—Painting Roofs.—Molesworth says: 
One gallon of paint will cover 50 to 70 superficial 
yards of wood, or, in feet, 450ft. to 630ft. The 
gallon made up of 6 pints raw linseed oil, 1 pint 
boiled oil, 1 pint turpentine, and 12lb. to 14lb. 
dry paint.—HENDON. 


(62439.]—Bleotrical Business.— Les, ordi 
nary galvanised iron wire would do for the line 
and earth for the return, if you have plenty of 
battery power at your disposal ; but, then, you can 
get 40 yards of s.c, copper wire for a few shillings, 
which would be better in every respect for that 
short distance.—W. JACKSON, M. 


[62440.J—Power of Telescope.—To find the 
distance to which any celestial body will be 
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apparently reduced by any given magnifying power, 
divide its actual distance by the magnifying power. 
Thus, a power of 100 will bring the moon to within 
apparently 2,400 miles of the observer. This is 
theoretical. Practically, atmospheric and instru- 
mental imperfections render the view much less 
perfect than it would be to the naked eye at an 
equivalent distance. For example, a power of 40 
increases Jupiter’s apparent size to about that of 
the moon's disc as seen from the earth; but could 
we be transported in space to where Jupiter would 
appear that size without instrumental aid, we 
should probably see much more of his surface with 
the naked eye than any telescope magnifying 40 
will now show us.— ARTHUR MEE, 


62441.] — Luminous Paint.—I think that 
“Solar Radiance will find that, if he thoroughly 
moistens the paint in cold water, and then raises 
the temperature to nearly boiling heat, stirring all 
the time, he will obtain a viscid material which 
he can treat like ordinary paint, and which will 
adhere to most surfaces. There is very frequently 
starch mixed with the Balmain powder, hence the 
anor mode of treatment which I have suggested. 
8 I. 


[6244 1.J— Luminous Paint.—I think Mr. Hart 
must have reversed the processes in his reply on 
p. 302. Full directions can be obtained from Mr. 
Horne, the agent, 6, Dowgate-hill, E.C. ; but I do 
not think they will be found to advise the use of 
a neutral base after the application of the luminous 
paint. The neutral base, as its name suggests, 
should be applied first, then the luminous paint, 
and subsequently the over-varnish. The querist 
has, however, obtained some other preparation 
than Balmain's well-known paint, and might surely 
apply to those who sell it to tell him how to use 
it—SAML, RAY. 


[62443.]—Acute Asthma.—I have seen won- 
derful relief given by the “ Queensland Asthma 
Cure ” (Euphorbia pilulifera); the plant can be 
procured in a dry state from any large druggist at 
about 8d. per oz. One ounce in two quarts water, 
boiled down to one quart, and a wineglassful taken 
thrice a day.—_TUKANG BESI. 


[62443.]— Acute Spasmodic Asthma.— I 
desire to express my thanks to the gentlemen who 
have been kind enough to assist me with their 
views upon this case. Dens,” B. So., and S. 
Bottone lay particular stress upon the necessity of 
at at once restoring the power of proper mastica- 
tion by means of artificia] teeth, and I entirely 
agree with them, although it is a point which the 
regular medical attendant has hitherto entirely 
overlooked ; but I am also quite agreed with Dr. 
Mitchell when he expresses the opinion that the 
lady's emaciation arises, to a great extent, at any 
rate, physiologically, from defective gastric power. 

he case, however, has no hereditary root, and I 
called it“ acute spasmodic asthma because it has 
been so defined by the usual medical adviser, and, 
certainly, the paroxysms do occur very suddenly, 
and aa without much, if any, premonitory 
symptoms. spio's cigarettes have been used; 
but have not afforded as much relief as the powder 
named. All the advice so kindly given is receiving 
the most grateful consideration. — COSMOPO- 
LITAN. 


62444. J— Bills of Sale.—I am much obliged by 
the replies of Mr. Wetherfield and B. So., Ply- 
mouth, to my query under this head. Would they 
kindly add to my obligation by saying whether, in 
cases where re-registration is not kept up, the 
Statute of Limitations could creep in between 
holders and their securities after six years from 
the dates of last re-registrations of similar docu- 
ments.—IGNORAMUS. 


[62447.|—The Bansoolah.—Though the query 
is not addressed to me, I take the liberty of inform- 
ing “ Anglo-Celtic” that if he really wants such 
an implement, he may obtain a much better thing 
in the shape of a hand-adze” from any dealer in 
topls. The article is manufactured in Sheffield, for 
export chiefly, and is illustrated in Shelley’s text- 
book.— HENDON. 

62451,]|—Chemical. — Perhaps the following 
will answer your purpose: Dissolve copper in 
nitric acid until the acid will take up no more. Dip 
your articles in this wash, and heat them over a 
clear fire. Repeat this process until they are 
black.— HENDON, 

[62453,]— Natural Philosophy.— Let n = 
number of vibrations corresponding to the succes- 
sive fifths, r the diameter, / the length of the 
string, ¢ the t:nsion, d the density, then 


In this case, as 7 = 1, d = 1, 


nal vz; whence 
t= (nr)? 


I a, 5, c, d = number of vibrations per second of 


the strings, whose respective diameters are 1, 1'6, 
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2'5, and 3, and let the tension on the string a be 


one, then 
8 x 1)?: (6 x 1˙502:: 1 
a x 1)?: (e x 25)?::1 
(a x 12 dx 3)2 :: 1 
If I interpret the meaning of successive fifths 
rightly, the number of vibrations per second will 
be (starting with the key-note as 24) 64, 40, 24, 15. 
Let s equal the specific heat of the copper, then 556 
(95° — 24) s is the amount of heat in calorics given 
out by the eopper ball, and (125 s + 400) 
(24° — 15°) is the amount of heat gained by the 
ised and calorimeter, these two amounts being 
equal, 
. 556 (95° 24°) s = (125 s + 400) (24° — 15°) 
39476 s = 1125 s + 8600 
39476 s — 1125 s = 3600 
38351 s = 3600 


s = 8600 _ 009387 nearly. 


88351 

I would recommend “J. B.“ to get C. J. Wood- 
ward's “ Arithmetical Physics, Part I. A, published 
Simpkin, Marshall, and Co., price 28.—S. R. C. 


[62457.]—Leverage.—As this query has not 
been answered, perhaps I may be allowed to offer 
some explanation. This is in principle the same 


as Roberval's balance, and the position of the P 


weight on lever would make no difference in the 
weight lifted on other end of cord, except as regards 
effect of friction. The friction on the guide rollers 
is increased the greater the distance of weight on 
lever; also, as pointed out last week by T. C., 
Bristol,” the greater the distance apart per- 
pendicularly of the guide rollers the less the 
friction. The weight lifted on the other end of 
cord would be 4Ib. + weight of lever — friction of 
the rollers, In the Roberval's balance the parallel 
motion is obtained by means of four pivots instead 
of guide rollers.—ELAG. 


[62457.] — Leverage. — TO MR. JOHN W. 
HILLIER.—Your truck will not descend freely, as 
the friction on the vertical rails and that of the 
pulley A will absorb some of the tractive force. I 
will deal first with the weight 4lb., neglecting the 
weight of the truck. Let / = distance from centre 
of suspension of weight to a point midway 
(horizontally) between the vertical rails; d 
= vertical distance between centre of runners 
both in the same name, inches or feet, as may be 
convenient, The pressure on each pair of runners 


will be = t , and on the two pairs therefore 


= 7 If we take the fraction in this arrange- 
í 


ment as IIb. in 200lb. insistent pressure, the fric- 


: ; 8? — ; 
tion will absorb T” 50 Sa? leaving for 


hoisting purposes ( 4 — -a lb. There will 
be this force on each side of the pulley A when in 
equilibrio, hence twice as much on the pulley 


bearing. The coefficient of friotion for the pulley 
may be taken (if well lubricated) as 0'1; hence the 


friction of pulley will be 2(4 — „ J xoi 


25 d 
; l : 
= 08 — Wed * If R = radius of pulley, A and 


r = the radius of its bearing, the force on the 
rope C requisite to equal the pulley friction will 


be = z 0'8 — For example, let / 


ma) i 
= 12in, d = 4in, R = 12in., and r = 0°76in.; 
then the weight required at W to balance 


the 4lb. as shown will be W = 4 — 254 


o r _ l 34 12 _ 076 
al za) s 20 x 4 12 

8 — — 12 = 38 j i 
08 — 125 4) 3:8821b, The weight hoisted 


would be less than this according to the speed at 
which it is raised. To find the effect of the 
weight of the truck, &c., proceed in the same way, 
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but replace I by the distance from the centre of 
vertical rails to centre of gravity of truck and lever, 
—FRANCIS CAMPIN. 


[62459.]|—Olock Pendulum.—You have re- 
invented in a crude form Ellicott's pendulum, con- 
cerning which, and the reasons for its practical 
failure, you had best consult Beckett's work on 
“ Olocks.” There, too, you will find what are the 
other requirements of a good pendulum, which I 
fear your design very imperfectly satisfies.— 

{62461.]—Sour Yeast.—If you boil your yeast 
you will destroy its power of exciting fermentation, 
Scalding it will have a like effect, but not to the 
same extent, Yeast, when in an active condition, 
always exhibits a slight acid reaction. If tho- 
roughly washed it is much less active, but the ad- 
dition of a minute quantity of acetic or tartaric 
acid will restore its power. A large quantity of 
acid arrests fermentation—SM. 


[62463.] — Registration.—There is no such 
thing as registering an association merely for the 
sake of protection against infringement. If 
“ Tillett” wishes to form an association under the 
Companies Acts, 1862-80, let him purchase Pul- 
brook’s “Law and Practice of Joint-Stock Com- 
panies,” 2s. 6d., published by Harrison and Sons, 
all Mall.— B. Sc., Plymouth. 


[62465.]—Solidified Oil—Both queries are 
most indefinite, and I am almost at a loss to under- 
stand fully what is required. How can an oi 
which has been solidified by exposure to extreme 
cold be used in the ordinary manner at the ordinary 
temperature? Is it not how to make thickened or 
“ blown oils,” which are also known by the names 
“ oxidised oils,” “base oils,” &c., that is required? 
These are a class of oils which have during the 
last few years been introduced into commerce for 
lubricating land and marine engines, and other 
heavy machinery. These oils are obtained by 
blowing a current of air through such fatty oils as 
cottonseed, rape, linseed, lard, &o. The oil is 
heated to a certain initial temperature in order to 
start the reaction, after which it is discontinued, 
as the heat produced by the oxidisation is quite 
sufficient to maintain the oils at the temperature 
required. If this is not what Mr. M. B. Baird 
requires, if he will be a little more definite in his 
query, and give me fuller details, I shall be most 
pleased to give him any other information he may 
require.—HENRY J. HARDY, F. C. S., Sheffield. 


[62466.]—Tin Alloy—Melting Gold.—A few 
crystals of saltpetre cropped into the crucible 
when the metal is fused will generally remove the 
dross ; failing that, a little bichloride of mercury. 
—Os. 


[62467.]—Essex Chuck —I bought one about 
three years ago, with two sets of jaws, from the 
Britannia Company. I have used no lathe tool s0 
much as this; it has been worked for hours at a 
time, yet it is as strong and serviceable as ever. I 
conclude your metal is at fault, and will not stand 
the pinch of screwing up on drill.—Eos. 


[62469.] —Telegraph Lines.— Mr. W. H. 
Preece reada paper on “ Fifty Years of Dela any 
before the Society of Arts on May 18th. This has 
been copied into The Electrician for May 20th and 
27th. Has Mr. Hart seen this? Ihave not read 
it, being pressed for time; but it might give useful 
information as to what he wishes to know.— 
ELECTRICIAN. 


162470.]— Wheels without Flanges.— In- 
quirer asks whether certain locomotives having 
no flanges upon the middle pair of wheels, in case 
of getting off the rails, it is as safe as with flanged 
wheels? The answer is, Certainly; when off the 
rails, it can make no difference whatever. There 
are plenty of locomotives of the six-wheel type in 
which the centre pair are without flanges; fianges 
are useless in such a position.—NUN. DOR. 


[62470.]— Wheels without Flanges.— The 
plan of having no flanges upon the middle pair of 
wheels is very old indeed, having been introduced 
by George Stephenson. 1 presume the engines sent 
to New South Wales must have to run over some 
very sharp curves, and that no flanges are used on 
the middle wheels in order to assist in passing 
round such curves. I am not in favour of wheels 
without flanges; indeed, I may say they are very 
dangerous if the leading axle should break. For 
sharp curves it is far better to adopt the American 
system, and place two bogies under the tenders.— 
CLEMENT E. STRETTON. 


62471. Railway Query.—At the Newark 
brake trials the friction of carriages was found to 
be 91b. per ton = 0°40 per cent. of the gross weight 
of the carriages and vans., With vehicles in good 
order, and the axles running in oil, 8lb. per ton 
would be the force necessary to move a train of 
carriages on the level. If “Loco” will give the 
length of train and its weight, I may be able to 

ive some further information upon the subjeot.— 
CLEMENT E. STRETTON. 


[62471.]—Brakes.—The Westinghouse brake- 
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pipe is lin. diameter, and the vacuum brake-pipe 
18 2in, diameter. It therefore follows that the con- 
tent of the vacuum pipe is four times greater than 
that of the Westinghouse. I am aware that Mr. 
Kiernan, in a recent lecture at Manchester, ex- 
pressed a contrary opinion ; but the question is one 
of fact, not of argument.—_CLEMENT E. STRET- 
TON, Consulting Hagineer Amalgamated Society of 
Railway Servants, 306, City-road, E. C. 


{62472.]—Brakes.—The contents of the West- 
, inghouse train pipe are: 400 x 155 * 7854 


= 21810. ft., or 37700. in. The diameter of the 
vacuum pipe being double that of the Westing- 
bouse, the oontents of the former are, of course, 
four times those of the latter for the same length. 
Therefore, the volume of air contained in the 
train pipe under the atmospherio pressure is 
4 x 2181 = 8˙7240.ft., or 15,0800. in. This shows 
plainly that the contents of both pipes are not 
»ı equal; but I think that the leoturer would mean 
t that under normal working conditions the volume 
a of air to be withdrawn from the Westinghouse 
* Pipe to put the brakes full on is greater than that 
: admitted in the vacuum pipe to produce the same 
ii result. In fact, with 751 b. effective pressure, there 
a are in the Westinghouse pipe 110. flt. of air, nearly; 
whereas with a 24in. vacuum, in the larger pipe 
the air left therein occupies 17480. ft. under the 
atmospheric pressure —that is to say, to put the 
vacuum brake fully on, we have only to admit in 
the main pipe only 7c.ft. of air under the atmo- 
spheric pressure, But this is nothing in favour 
a of the automat io vacuum brake, as I am going to 

prove; it does not render it at all quicker in 
action. The velocity of air escaping under 75lb. 
© pressure into the ambient atmosphere is 267ft. per 
h second ; the last and all carriages would be braked 
ia fully in a time equal to 555 = 15 second. This 
3 is certainly below the results obtained in prac- 
į tice, as we did not take into account the 
yx numerous bends of the pipe and the de- 
in easing pressure of the escaping air. Now, 
_, although the diameter of the vacuum pipe is 

much larger than that of the Westinghouse, and 
k that, in consequence thereof the friction is greatly 
„ reduzed, we find that the velocity of the atmo- 
ys SPberio alr rushing into the 24in. vacuum is only 
bs 150ft. per second. The time in which the last car- 
y risge of the vacuum train will be braked with full 


jp force will be 150 = 2˙66 seconds, This result is 


m. most decidedly below those found in practice for 
Mithe same reason as stated above. But in the case 
ofthe automatic vacuum brake there is another 

very important one which cannot be disputed—it 
in is the well-known fact that the spaces under the 
pi working side of the pistons have also to be filled 
up with air. The additional quantity of air to be 
supplied for this purpose cannot be left out of 
a, Consideration. The length of a carriage piping 
being on the average 25ft., there would be in the 

train in question sixteen carriages. Admitting 
jthat the diameter of the vacuum brake pistons is 


16in., and that they have not a stroke greater than 
F 8m., then the additional quantity of air to be sup- 
bY plied is— 
E 


$ x 163 x 8 x 7854 = 77180. in., 


fa : 

unh ich, added to those of the main pipe, give then 

1 22,7980. in., or 13·20.ft. The time required in 
patting the brakes fully on would then be cor- 
rectly— 

13:2 

m 


a 150 x 7854 x 1/6 


yi This result shows that the capacity of the spacc 
weft under the pistons cannot be neglected. 
it Furthermore, it must not be forgotten that we 
have not again taken into account the resistance 
w used by the bends in the pipe. It has been 
found experimentally that on a North-Eastern 
one ilway train composed of thirteen carriages fitted 
ivith the Westinghouse brake, the thirteenth 
mcarriage was fully braked 3} seconds after the 
handle of the driver's brake valve had been moved 
m. Admitting that the time is proportional to the 
lumber of carriages, we should have for the six- 
en 4'3 seconds as the time required to brake the 
Whole train. It is nearly three times the theoretical 
value found above; but when we come to the 
ry umple vacuum brake, we find that in the experi- 
guents referred to the brake was never fully on 
“ihe thirteenth carriage. Let us hope that this is 
“aot the case with the automatic vacuum brake; 
dut it is certain that it will require over 4 seconds 
ytoefore the last vehicle gets fully braked. Experi- 
jynental data on this point are wanting. In calcu- 
ating the speed of the air under the two pressures, 
Which are supposed to be the usual working pres- 
wiures of the two brakes, I made use of the fullow- 
dng formula :— 
ji pre 26676 . P D 
: (00238 L + D) d 
v = velocity of the gas. 
P = effective pressure. 


ly 
= 4 seconds. 


2 


D = diameter of the pipe. 

L = its length. 

d = the density of the gas; air in this case 
0288 D'Aubuisson’s resistance coeffi- 
cient in the case ef a straight pipe. 


The above formula supposes all data given in 
metric measurements; but the conversion into 
English units is not difficult, In the case of the 
vacuum, we are far off the seven miles a minute 
its supporters boast off. It will also be noted that 
I made a reasonable allowance for the vacuum 
brake, as I took 24in. vacuum to be the usual 
degree of rarefaction of air in the main pipe; 
20in. are generally maintained in daily working. 
However difficult the proper theoretical solution 
of these points may be, I nevertheless think I 
have proved beyond doubt the inferiority of auto- 
matic vacuum brakes as far as quickness of action 
is concerned. The speeds of the air in the two 
brakes are in the ratio of 1 to 1:78, and the times 
of application as 1 to 23. Thus the automatic 
vacuum brake does not gain anything over the 
Westinghouse air-pressure by having a lesser 
quantity of air to let in the main pipe to put the 
brakes fully on. It must not be Dolton, how- 
ever, that a reduction of 25lb. in the Westing- 
house main pipe sets the brakes fully on ; this is 
also a great saving of air and time, whioh the 
automatic vacuum does not present.—E. GOBERT, 
Longsight, Manchester., 


[62473.] — Engine Query. — I presume you 
mean boiler pressure when you say “ initial pres- 
sure,” as itis a compound engine; if so, the total 
pressure above a vacuum is 75lb. Taking it at 
75lb., terminal pressure in h.p. cylinder is 3 of 76 
= 82lb., which is also initial pressure in Lp. 
cylinder less loss in filling pipes and clearance,whic 
reduces it to perhaps 25lb. If admitted to large 
cylinder throughout the stroke the terminal pres- 
sure in that will be 4 of 25lb. (as the areas of 
cylinders are as 1: 3)—say, 8lb. The back pres- 
sure in h.p. cylinder ranges between this 25lb. and 
Slb. (probably 17lb.), and as the average pressure 
on other side of h.p. piston is nearly 571b., the 
average pressure effective = 57 — 17 — 40lb. Simi- 
larly, in l.p. cylinder average pressure = 101b., and 
back pressure 2lb., or effective as 8lb. The cut-off 
appears very early for this pressure. Valve to l. p. 
cylinder has some amount of lap so as to cut off at 
—say ł to å; slide-valve also has lap when cut-off 
valve is used. From above, I make I. H. P. to be 
about 680; but, of course, cards are necessary to 
know exactly.—T. C., Bristol. 


[62474.]J— Foul Zinos.— Use the chromic acid 
solution frequently mentioned in these columns. — 


8. . . 

[62474.I—Foul Zines.—The zincs of bichro- 
mate cells shouid not “ become coated with a hard 
red deposit. Use more acid, about one-seventh, 
and amalgamate the zincs from time to time.— SM. 


162474. — Foul Zincs.—The red deposit is 
meroury chromate. Under certain circumstances 
this forms very rapidly on the zinc plates of 
bichromate cells, Amalgamation is of very little 
use in this class of battery —S. BOTTONE. 


[62474.|—Foul Zines.—The orystals noticed 
are “chromic alum.” If you substitute hydro- 
chloric acid for the sulphuric acid in your solution 
there will be no crystallisation, and the solution 
may be more completely used up. I would never 
think of using sulphuric acid now I have tried 
hydrochloric acid. The solution may be prepared 
according to Sprague.” Equal parts cold satu- 
rated bichromate ef potash and of hydrochloric 
a3id.—ELAG. 


[62474.]—Foul Zinos.—The red orust is a 
chromate of mercury of the formula CrO (Hg,0,)" 
Hg,0", which is insoluble in the solution. This is 
an inherent fault in all cells in which the chromic 
acid comes in contact with the zinc, which must 
be amalgamated to reduce local action. Again, 
zinc reduces chromic acid, and so wastes it. The 
chromate of mercury offers a high resistance, and 
is one of the causes why single-fluid bichromate 
cells so soon lose power. The only remedy is to 
use the two-fluid type, which is four times less 
costly to use.—ELECTRICIAN. 


62474. Foul Zinos.—The red, or rather 
reddish-purple, deposit on the zines of the bichro- 
mate bells Principia speaks of, and which is 
difficult of removal, consists of potassium chrome 
alum formed by the reduction of the potassium 
bichromate in the presence of sulphuric acid. It 
is tolerably easy of solution in water, so by placing 
the zinos in water, preferably hot, it will soon be 
dissolved off. The zincs can then be cleaned by 
placing them in a little dilute sulphuric acid and 
re-amalgamating.— HEN RX J. HARDY, F. C. S., 
Sheffield. 


[62475.]—Stearine Refining.—Pure stearine 
is obtained from mutton suet or tallow by mixing 
the fused fat with six times its bulk of ether, and 
subjecting the mass to great pressure (when cold), 
to remove the fluid constituents of the fat. By 
repeated orystall isation from ether, it may be 


obtained free from margarine. From stearine 
stearic acid may be obtained by saponification with 
potash, and decomposing the soap with hot hydro- 
chloric acid. Washing the precipitate in cold 
alcohol, redissolving it in hot alcohol, and allowing 
to crystallise completes the process. A very ex- 
haustive account of the mode adopted in commerce 
for the purification of stearine will be found 
in Muspratt's Chemistry, under the heading 
“ Candle,” p. 429.—S, BOTTONE. 


[62476.]-—Microscopic Turntable.—You will 
find the instrument described perfectly trust- 
worthy, except in one point—that is, if the cement 
with which the cell is formed be too liquid, it is 
apt to spatter through centrifugal tendency. The 
same arrangement, with the modification of making 
the brush a fixture and the table rotary, removes 
all objections, I have made one out of the tin lid 
of a coffee canister, 3in. in diameter, with a tin 
tube soldered in its inside to serve as a pivot to 
turn upon, the other portion being filled in with 
plaster of Paris, to give it sufficient weight. The 
whole can be made for 1s. 2d.—S. BOTTONE. 


[62477.|—Wimshurst Machine.—You will 
find a thorough description of the mode of con- 
structing a Wimshurst mach ine, with sketches to 
illustrate the text, at p. 100, No. 1,123, Vol. XLIV., 
of the ENGLISH MECHANIC. Substituting paraf- 
fined mill-board, or preferably pasteboard made of 
good brown paper carefully and heavily paraffined, 
for the glass discs, you will get good results.—S. 
BOTTONE. 


e e Machine.—It seems to 
me that M. Isador will not find any better form 
for his machine than that so fully described in 
your issue of Nov. 14th, 1884, p. 242. He will, I 
think, find the material known as dermatine 
simpler and better for his use than paraffin card- 
board; or let him try guttaperoba. In the letter 
of last week, 27283, the friction caused by the 
rubbing of the discs together is noticed as a 
feature, which, of course, must become fatal to the 
use of any material which permits the rubbing; 
but the experiment is, nevertheless, useful, for it 
indicates so certainly the difference of the elec- 
trical potential upon the inner surfaces of the 
discs at the several parts, and affords data in sup- 

ort of the theory. For the benefit of your readers 

may say that flexible discs are strongly attracted 
together at the top and the bottom, and that they 
are repelled at the horizontal line. I used the 
stiffest quality of dermatine which the company 
could produce, and then drove at a velocity 
of 3,000 revolutions per minute; nevertheless, 
failed to prevent the rubbing together. I shall be 
pleased to learn the results of any further experi- 
ments.—J. W. 


[62480 and 62486.] Dynamo Design.—Allow- 
ing about 1 yard per volt, let the diameter of the 
armature be such that the length of wire you are 
going to use shall wind it all round at not more 
than three layers deep. The depth of the arma- 
ture core will vary somewhat with the type of 
machine; but it should be a trifle less than the 
diameter in the Gramme form, rather more in the 
Mather-Platt form, and twice as long in the 
Siemens pattern. ‘The pole-pieces, field-magnets, 
and yokes of dynamos should weigh at least ten 
times the armature. Having found what quantity 
of wire will give 80 volts (somewhere about 80 
yards), it is easy to find what wire to use for 
plating, &c. For plating you need only 3 or 4 
volts, so that a wire of 4 yards long (on the same 
machine) will give sufficient E M.F. But it must 
be twenty times as thick if it has to carry the 
larger current. The exact relative proportions for 
series and shunt-winding have been given at 
p. 184, No. 1,152, April 22, of the ENGLISH 
MECHANIC. See also Thompson's “ Dynamo- 
Electric Machinery."—S. BOTTONE. 


[62482.] — Driving Mill Stones.—If you 
only intend to drive one pair of stones, use the 
3ft. 11}in. pulley with a 4in. single belt; but if 
more than one pair, then use the larger wheel. 
Yuu must put same size wheel on lay-shaft as you 
use on engine, if you run engine at 86 revs. a 
minute. Nominal horse-power” all nonsense ; 
but nominally the engine is uf 11H.P. If worked 
at 60lb, and cut off at }-stroke it will indicate 
26H.P. As this is too much for you, you will re- 
= a the valve, but keep pressure up.—T. C., 

ristol. 


[6248 4.]— Coil Core. — Iron wire is used in pre- 
ference to a solid core because it is so much easier 
to get pure soft iron wire than pure soft iron rod ; 
also because the bundle of wires acquires and loses 
magnetism much more rapidly, or has much less 
“coercive force.” If you put a metal tube over 
the iron bundle, you get little or no inductive 
effect. The iron bundle without the metal sheath 
will give a far more powerful effect.—S. Bor- 
TONE. 

[62484.] — Coil Core. — It would certainly 
strengthen your coil to use a bundle of iron wires 
alone without any tube. The bundle is capable of 
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being magnetised and demagnetised more com- 
pletely and rapidly than a solid piece of iron. 

the coil is for medical purposes, a tube of brass, 
which can slide over the core, is used to regulate 
the strength ; but if it be an induction coil with 
a condenser, then full strength is wanted, and a 
tube would be detrimental. If the querist wishes 
the iron bundle to be well bound up he should use 
tape.—BOBADIL, 


[62487.]—Action from Dry Plates.—The best 
way to find if dry plates will give electrical action 
would be to try it with a sensitive galvanometer. 
An ordinary compass, with two or three turns of 
fine wire wound over and under the needle, makes 
a very sensitive instrument for detecting the 
presence of a current. I, for one, doubt very 
much if any action will result unless liquid is em- 
ployed.—BOBADIL. 


[62487.] — Action (Voltaic) from Dry 
Plates.—There would be a difference of potential, 
which could be measured by a quadrant electro- 
meter in the hands of a skilled and careful observer. 
As air is a very bad conductor, the current would 
be infinitesimal ELECTRICIAN. 


5 Action from Dry Plates. 
—The mere contact of two dissimilar metals sets 
up a current. A very delicate “mirror galvano- 
meter will indicate this. But for practical work 
this is no use. But if you twist the extremities of 
a piece of No. 16 German silver wire and No. 16 


copper wire together, so as to form a Y, and keep’ 


the.twisted end warmed with the flame of a small 
spirit-lamp, you can maintain a steady current 
(through a small resistance) of about one-tenth of 
an amptre, and this can easily be read on one of my 
cheap galvanometers.—S. BOTTONE. 


[62488.J|— Fixing Glass-Cloth to Wooden 
Drum.—Glue it on. How does querist imagine it 
is done ?—OHMI. 


[62488.]—Fixing Glass-Cloth to Wooden 
Drum.—Nothing better than ordinary glue for 
this purpose.— 08. 


[62492.]—Hot-Air Engine.—I do not think 
the 2in. extra stroke would give you more power 
unless you slightly increased the heater. You 
would have to experiment to find out the best pro- 
poron between heater and cylinder, an you could 

o this by lighting the fire and turning the engine 
round by hand when the connecting rod was taken 
off; then, as the displacer rose and fell, you would 
see the piston work up and down a certain distance, 
and you might then make a orank to give that 
amount of stroke, no matter if it were less than 
the cylinder would allow. The governor may 
apply a brake to the flywheel, or it may open a 
small cock in the heater allowing air to suck in 
and out. Probably you could regulate sufficiently 
by hand.— F. A, M. 


[62493.]—Boiler.—If hemispherical ends were 
put in, the bursting pressure would run into the 
thousand pounds persquareinch. Butdiscard such 
a thing for a boiler; it would be more trouble 
firing than it is worth. If you must use it, do not 
use a single cylinder larger than 2in. in diameter 
by 3in. stroke.—T. C., Bristol. 


62495. — Photography Vague Formulæ.— 
Should not this querist make a few experiments 
for himself, and thereby learn something useful ? 
Ten per cent. solution means anything he likes 
100 z. in 1000z·., or 10]b. in 100 lb., and as no special 
caution is made as to the difference between weigh- 
ing and measuring, can he not see that it does not 
matter? Many people make difficulties for them- 
selves because they will not take the preliminary 
step of trying. — I. H. J. i 


[62495.]-—Photography, Vague Formule, 
&c.—A 10 per cent. solution is one to ten, and your 
difficulty is easily got over by weighing both the 
liquid and the solid—i.e., weigh the water, 100z., 
and the alum, 10z., and mix. (2) The exposure de- 
pends not only on the focus, but on the aperture of 
the lens. If the 4in. and 12in. are of the same 
class, and the aperture of the stops of the same 
ratio—viz., the 12in. three times the diameter of 
the 4in.—then the 1 will be exactly the 
same. — B. So., Plymouth. 


[62495.] Photography, Vague Formule, 
&c.— When a percentage solution is mentioned, it 
is always understood by weight. Hence, whether 
you take 100z. in 1000z., or 10dr. in 100dr., or 
10gr. in 100gr., the proportion is always precisely 
alike. In the case in question, the exact amount 
of alum in the water is not ‘practically of much 
moment; but 10gr. of alum in loz. of water means 
10gr. in 480gr., so that is much weaker than 10 per 
cent., being nearer 2 per cent. It is impossible to 
answer your question with regard to the exposure, 
unless you also mention the aperture used with 
each lens. Supposing that the apertures in both 
cases were alike, then, as a lens 12in. in focus would 
produce a picture nine times as large as one 4in. in 
focus, the intensity of light would be one-ninth 
that of the smaller lens; hence nine times the 
exposure would be needed.—_S, BOTTONE. 


[62495.] — Photography—Vague Formule, 
&c.—It does not make any difference whether you 
make up your solution in ounces, drachms, or 
grains in the examples you give. It would still be 
a 10 per cent. solution, only differing in the total 
quantity of solution. If you take 10 parts water 
to. part chromic alum by weight, it does not matter 
what weight you make each part. 10 grains in loz. 
water would be about a 2 per cent. solution. With 
the same size aperture, the exposure necessarily 
varies as the square of the focal length. Thus, the 


12in. focus lens would require from 1 * 8 _ 482 


2— 
122 x 5 i 2 
42 


= 45secs. exposure under the 
same conditions.—ELAG. 


[62495.]—Photography—Vague Formule, 
&c.—There is nothing vague about a 10 per cent. 
solution of chrome alum. It means 10 parts of 
alum in 100 parts of water, and it does not make 
any difference what unit you use, whether tons or 
grains. Weigh out ten drachms of alum, and 
dissolve in a small quantity of the water; 
then make up that quantity to 100 drachms 
by weight of water. A drachm (of 60 grains) is 
troy weight, while a fluid ounce of water weighs 
an ounce avoirdupois, so that the water must also 
be weighed with troy weight, and few people have 
weights large enough for this purpose. In making 
these solutions, it is far preferable to use the cubic 
centimétre or gramme measures, as you can then 
weigh the solids and measure the liquids and still 
be correct. Get a set of gramme weights from 
10 grammes down, and a graduated glass which 
will indicate 100 gramme measures, a measured cc. 
or gramme of water also weighs a gramme, so that 
you can weigh the alum, &o., and then fill up the 
measure to 100 grammes with water. These weights 
and measures are not more expensive than the ordi- 
nary ones.—Os, 


[62495.] — Photography—Vague Formule, 
&c.—The term ten per cent. applies to the three 
examples of solution quoted by “ K. G.,” all of 
which are identical. Ten grains in 102. of water is 
10 grains in 4374 grains of water, or a little over 
two percent, Certain weights of the same name 
in apothecaries’, avoirdupois, and troy weight differ 
very much, but the weight of the grain is the same 
in all. In photographic formule, apothecaries’ 
weight is always implied unless otherwise specified. 
If “K. G.” wishes to be very exact, more than is 
generally necessary, as considerable latitude is 
usually allowed, he can take the grain as his unit, 
remembering that the fluid ounce of water as 
measured in his graduated glass is the 30th 
of a pint, and weighs, the same as the 
avoirdupois ounce—namely, 437°5 grains. The glass 
measure only serves to indicate the quantity of 
water which weighs loz. Other fluids of the same 
bulk weigh more or less than an ounce, according 
to their specific gravity. At the same time, when 
liquids appear in formule, Idr., 10z., &., mean 
the measured volume without reference to this 
weight, and is sometimes expressed as one fluid 
drachm, ounce, &c., orldr., 10z., &o., by measure. It 
seems a pity that photographers do not adopt the 
French system of weights and measures, instead of 
sticking to our complex and confusing one. At 
present there appears to be little hope of this, as, 
except Capt. Abney in his “Treatise on Photo- 
graphy,” no English writers, as far as I know, 
give their formule on that system, and even he, in 
his “Instruction in Photography,” adopts the 
English weights and measures.—G, G. B. 


F Coil. TO MR. BOT TONE. 
—This appears to be made on the lines of the one 
dlesoribed by me last autumn, asa medical coil. As 
such it seems all right. Do not, however, play 
with the secondary coil, as 241b. will give a shock 
enough to knock down an ox.—S. BOTTONE. 


= 27secs. to 


[62497.]—Incandescent Lamp.—The reason 
is self-evident; the voltage of the dynamo is not 
sufficient to overcome that of the lamps of 47 ohms 
resistance.—S, BOTTONE. 


[62497.]—Incandescent Lamps.—If machine 
was shunt-wound, the external resistance being 
lowered, less current would flow through F.M.’s, so 
they would be cooler. If arc lamps took 10 amps. 
42 volts, and the glow-lamps were the Edison- 
Swan, we should get, in case 1, 4 arcs 40 amps., 30 
incandescents at 1:3, 40 amps.; total 80 amps. at 
42 volts. Case 2, you would need, say each lamp 
took 1'25 amp. current, 100 amp. E.M.F. 47 volts 
required; hence the difference. Perhaps at last 

ou used more economical lamps, such as W. and 

. or Shippey, only taking 1 amp. each at 42 volts. 
All depends on nature of dynamo and relative 
economy of lamps. If machine was shunt-wound 
the first reason given would be the true one; if 
not, the other. Is it a Siemens alternate, — 
ELECTRICIAN. 


[62498.]—Mioro, Gilding.—Make, or procure, 
a solution of yellow phosphorus in carbon disul- 
phide. It should be strong enough to cause a 
piece of paper to take fire when a few drops are 


placed on the paper and allowed to evaporate. Dip 
the fronds of the fern in this solution, wave then 
in the air for two or three seconds, and then im- 
merse in a solution of silver nitrate. This will 
cause a deposition of metallic silver upon the plant, 
Of course a fine copper wire should be previously 
attached. Next immerse the fern in a bath of 
copper sulphate (saturated solution made acid), 
and connect with the zino of a Daniell cell. A 
copper plate in the bath is attached by a wire to 
the copper of the Daniell. Deposit a thin film of 
copper on the fern, which is next to be gilt ina 
similar manner. The gilding solution is composed 
of potassium cyanaurate. It should be used warm, 
Two Daniells are required to deposit the gold, or 
you may use two small Grove cells, worked by 
partially exhausted acids. Potassium cyanaurate 
is prepared by mixing hot concentrated solutions 
of gold chloride and potassic cyanide. On cooling 
it orystallises in large colourless tables. These are 
dissolved in water containing a little potassio 
cyanide. If you require fuller details, you will 
probably find methods of electro-metallurgy given 
in back numbers.—SM. 


[62500.|—Driving Band.—Half-inch gut is 
quite unnecessary for driving even a 6ft. lathe. I 
have turned up a 10in. face-plate with ĝin. gut, 
and found it quite strong enough. I often do 
heavy metal-turning with it without back-gear, 
using a small pulley on driving-wheel.—J. R. 


[62500.]—Lathe Bands.—Use a wire hook 
shaped like the letter C. You will see these used 
to join the bands on sewing machines. I have 
employed this method for years: it answers per- 
fectly.—SM. 


[62500.]—Lathe Bands.—I do not see why you 
should be afraid to use gut. I found no trouble 
with the hooks and eyes—at least, very rarely. I 
taper the ends slightly, grease them, and screw on 
well. That is all; but do not omit the grease, as 
you can screw them on tighter. Half an inchis 
too large; zin. is quite large enough for a Tin. 
lathe, or ģ for 5in.—T. C., Bristol. 


(62500.|—Lathe Bands.—You would find an 
immense amount of information on this subject if 
you could look through back numbers — almost 
every volume contains something. Supposing 
yours to be a foot-lathe, you do not want z in. gut; 
it would be so stiff that it would cause extra 
resistance in bending over the small pulley. My 
band is only jin.; I put it on when I first got the 
lathe seven or eight years ago, and the hooks have 
never come off, though I have once or twice strained 
them terribly by carelessly passing the band over 
the back-shaft, and then putting it on the pulleys. 
If it gets at all loose you have only to twist it up 
alittle tighter; unhook and turm the hook or eye 
half-way round or once round and hook again, and 
you will find it considerably tighter. N othing 
could be simpler or more convenient, I am 
astonished when I find people recommending the 
flat band in preference.—F. A. M. 


e — Electrical Gas- Lighter. — If 
“Arry” will refer to p. 391, No. 927, and many 
other places in back numbers, he will find all about 
what he wants to know. As, however, it appears 
he has the thing itself, let him add a solution of 
pulpani of ammonia, or sulphate of soda or potash. 
—N UN. DOR. l 

[62501.]—Blectrical Gas-Lighter.—The cell, 
from description, is evidently what is known as 
the chloride of silver. The “stick of black stuff 
has nothing to do with Chatterton’s compound ; it 
is merely a piece of hard black wood round which 
the sheet of silver is rolled. Chatterton’s com- 
pound is a cement which may be used to stop up 
the ends and prevent leakage. The stick of silver 
with its chloride goes into a small cylinder of zino, 
and the charge is a weak solution of sal ammoniac, 
—BOBADIL. 


[62502.] — High-speed Electro - Motor. — 
Ayrton and Perry's motor is one of the best 
forms; 100 revs. per second can be obtained, if no 
very heavy work has to be done; there will be no 
injurious heating. Accumulators can be used to 
drive it, with effect and success.—S. BOTTONE. 


[62502.|—High-speed Electro-Motor. — For 
such high speed you would have to get a motor 
specially built. I have heard ofa dynamo running 
at 10,000 a minute, but have never seen it. Ihave 
run a l-man motor at 50 revs. a second; but I 
should say that a H. P. motor should not run at 
more than 25, as both the wear and tear would be 
ruinous, and the centrifugal force on the armature 
would cause it in all probability to come to grief. 
AH. P. motor would weigh 601b. to 701b. I should 
on no account recommend over-running a smaller 
one. It would run from accumulators. Allowing 
an efficiency of 60 per cent. would need about 620 
watts, or, say, 31 ampères from 10 cells, The 
fewer cells the less useless weight, if that is any 
object. A few big cells would be cheaper than 
more of smaller size.—HELECTRIOIAN. 


[62503.]—Outting Brass Wheels.—Yes, a 
fly-cutter is just the thing for small wheels. 
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Chuck on a mandrel if boss is wide enough for 
them to be steady, and if not, between a couple of 
discs set up with a nut.—T. C., Bristol. 


[62505.]—Pulley Blocks.— I like Weston's 
blocks best, and then Pickering's; but the latter 
require well oiling, and the makers provide no oil 
holes, so you have to make them or get it in between 
the faces of the wheels.—T. C., Bristol. 


[62506.])—Electric Battery.—Wood may be 
used to contain bichromate solution, and it may be 
rendered acid proof bya thick coat of paraffin wax. 
—BOBADIL. 


[62506.]—Electric Battery.—This has been 
replied to by me some weeks ago. Try paraffin 
wax, worked in with hot iron, or line box with 
lead, having joints burned, not soldered.—ELEC- 
TRICIAN. 


(62606.J—Electric Battery.— Lou can make 
your cell acid-proof by applying to the inside a 
coating of paraffin wax, worked in the wood with 
a hot iron, then, after allowing to cool, apply a 
second time. But the best method would be to 
coat with marine glue.—J. FLETCHER, Burnley. 


[62506.]—Electric Battery.—I think your best 
pan is to coat the box with marine glue, which is 
ormed by dissolving 1lb. of caoutchouc in four 
gallons of naphtha and allowing this to stand for 
ten or twelve days. Two parts of shellac are then 
added to one part of this mixture, and the com- 
pound thus obtained is cooled on marble slabs. 
Ordinary pitoh might answer the same purpose. 
The former plan is invariably adopted in the Post 
Office for the troughs of Daniell batteries.—F. H. 
MAROH. 


[62510.]—Violin Repairing.— Ves, you can 
get it oh by an expert, and possibly the tone 
may be etter than ever. 1 got mine done in the 
| same way in Strasburg, and the price was 10s,— 
B. 80., Plymouth. 


[62510.]— Violin Repairing.—I once got an 
old damaged violin in exchange for a pair of 
trousers. The violin belly was literally in shreds, 

but I saw by the grain of the wood it was not a 
common thing. I got this violin repaired for £3, 
y and it is worth £10, though the tone is not as loud 
188 I had anticipated. If your violin is a good one 
u take it to a regular maker, and he will make it 
vinto a sound instrament. Cost will vary with the 
extent of repairs necessary.— HENDON. 


i (62511.] — Systematic Exposure. — Don't 
‘ trouble with U.S. numbers or units of aperture, 
" but caloulate Table III. for yourself by measuring 
the focus of your lens and the aperture of each 
, Stop. On page 6 you will get an example worked 
“out, and it is very simple.—B.So., Plymouth, 


1 [62511.] — Systematic Exposure. — If 
« ÀD. B.” will mark the reverse side of his stops 
zl, 2, 8, 4, ö, witt the figures 1, 14, 24, 5, 10, and 
enter these numbers in one of the columns in 
Table III., he will be able to work out his exposure 
exactly as in the example on page 11. Try it. If, 
ow, he will multiply the figures I gave by 63, he 

will find he has the U.S. numbers—viz., 6°25, 8, 16, 
22 64, acoording to the standard of the Photographic 
‘Rosiety, and if he will multiply the figures in 
|Table IV. by 63, he will obtain the same result on 
eying the example on p. 11. A. D. B.” would do 
wiyell to discard the U.S. numbers altogether, and 
pork with the first series of figures I gave—viz., 


4 12, 22, 6, 10, especially as his lens works at J 


ich is exactly in accordance with Platt's tables. 
i. he same result is arrived at either way, as multi- 


s: Tying both sides of the equation by 64 only com- 


Hicatos the working.—O. WENTWORTH. 
“UNANSWERED QUERIES. 


— — 


t” 

h The numbers and titles of queries which remain unan- 
{ered for five weeks are inserted in this list, and {y still 
ymenawered are repeated four weeks afterwards, We trust 
de readers wilt look over the list, and send what information 
p iey can for the benefit of their fellow contributors, 
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024. Torque, p. 90. 
2030, M.R. Eng ines, 90. 
0 G. W. R. Engines, 91. 
G. W. R. Broad - Gauge Goods Engines, 91. 
i532. Dynamo, 91. 
obes 5 res 91. 
515 0 Ina cs e 
3. Gold Ores, 91. 
i cust Bean, 91. 
Ds. Pepper, 91. : 
. MS. Working in Sheet Lead, 91 
80. Hoisting Crab, 92. 


83. G. W. Locos., §. 185: 
L. and N. W. Goods Engines, 185. 


87. Soft Colours, 185. 
p 288. Feed of Planer, 186. 
250. Small Accumulator, 185. 


QUERIES. 


[62513 ]—Telephonic.— Would some of our electrical 
correspondents kindly tell me if four telephones would 
work well, if connected up asshown indiagram. T, tele- 


EARTH EARTH. 


© EARTH EARTH 


phone: L. line terminal; E, earth terminal; B, battery 
— W., JACKSON. z 


_(62514.)—I have made a small pair of engines, cylinders 
2tin. by bin., inlet to each zin, running into jin. steam 
pipe, exhaust zin. from each cylinder. Will T. O., 
Bristol” kindly say what horse-power they ought to 
develop at 60lb. pressure? They are at present driving 
a dynamo, and only lighting four 100. p. lamps, though the 
machine is an excellent one, and will light five 20's. 
Would a larger steam pipe improve matters ?—ORMOND. 


[625 15.J—Squaring Holes.—I_ bore wooden boles 
from 2ft. to 7ft. long. from 1ft.to 2}ft. diameter; size of 
hole from 23in. to 34in. After boring they have to be 
taken out of lathe and squared out by hand? Could any 
of your numerous correspondents inform me of any other 
method of squaring them out without taking them out 
of lathe ?—A READER OF “ E. M.“ 


(62516.J]—Tangent Galvanometer.—To “SIGMA” 
OR OTHERS.—I wish to alter my galvanometer, which 
has but one circuit, to one with two, for large or small 
currents. Would one massive strip of brass, and a bout 20 
turns of 16 do for the two circuits? Needle 3cm., ring 
360m. Is this large enough for accurate work, or should 
needle be smaller? How is R. measured, the mean of in- 
side and outside coils 7—STUDENT. 


[62517.] — Reflecting Galvanometer. — What 
would be best arrangement of coils ror general work, and 
of what R. and how many ?—STUDENT. 


(62518.)—Electric ,.Motors.—I am anxious to ascer- 
tain what is the efficiency of the modern electric motors, 
I am told that they give off power equal to about 90 per 
cent, of the electricity passed into them. If this is so, 
there is not much room for improvement; they-must be 
very near perfection. Willany of our electrical readera 
kindly throw a little light on the subject ?—LANKA. 


(62519.)—Length of Throw for 5in. Lathe.— 
Having some castings of a Sin. lathe, I resolved to fit it up. 
In giving. working drawings to the smith, I gave the 
cranks too much throw—b5jin. I saw the mistake when 
too late—the cranks being then nicely turned, and ends of 
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shaft drilled and hardened for centres. To make the best 
of a bad job, I placed the connecting rods at extreme face 
of treadle to shorten its rise as much as possible; but I 
am of opinion that I cannot obtain good results from lathe 
with connections in this position. Though an old reader 
of E. M.,“ I never saw length of throw given best suited 
for a Sin. lathe. F. A. M.“ could tell us, I know, and 
maybe, help me out of this diffionlty. Perhaps sketch 
will make my query clearer.—SILVER GREY. 


[62520.] — Problem for Vladimir.“ — What 
Vladimir says on p. 253, about solving with compasses 
a problem first solved algebraically, suggests this, that 
Gauss proved soluble by algebra about the end of last 
century. I once constructed it with ruler and compasses, 
but not with compasses alone, which must be possible as 
it involves no equation beyond quadratic. And by the 
way, as Mascheroni’s “ Geometria del Compasso” is not 
Englished, our people know not, as they should, the great 
advantages of dispensing with the ruler; it being im- 


possible to make straight edges a tithe so accurate as 
every arc ia that they strike. The problem is by com- 
passes alone, and fewer than nine openings, to mark off a 
seventeenth of a circumference. More than nine open- 
ings cannot be needed, because only three are needed for 
any quadratic equation, and this involves but three such 
equations. But observe that the division of the circum- 
ference into three or four involves a quadratic equation. 
and yet we divide it into three or six by one opening, and 
into 4, 8, 12, or 24 by only two. Also the division into five 
requires two quadratic equations. and yet is made (and 
even into 120) by only four openings.—E. L. G. 


(62521]—The Bansoolah. — To Eos. — On one 
point I am not quite clear. Is there a bevel edge same as 
ordinary adze, or is cutting edge formed by the meeting 
55 back and front of wedge-shaped blade ?—ANGLO- 

ELTIO, 


(62522.)—Bitumen of Judea.—OCan anyone give a 
list of oll the liquids that will dissolve the above? Also 
alist of those that will dissolve indiarubber.—LUNAR 
RADIANCE. 


162523. -Harmonſums.— Will some correspondent 
kindly tell me how to make the vibrators of a har- 
monium ?—MUSIOAL. 


[62524.]-Gas Cooking Range.—Can any of our 
gas experts tell me what is the composition of the white 
enamel or paint used to reflect the heat in the inside of 
the ovens? My range was made before this was thought 
of, and I want to improve it.—B.S8c., Plymouth. 


{62525.)—Piston Rings Blowing.—I have heard 
it remarked by experienced locomotive engine-drivers, 
when a piston is blowing they can tell which ring it is, 
either back, front, or both. Will some of your readers 
kindly say if this can be done; if so, how ?—T. C. K. 


(62526.]—_Organ Making.—Will any of our musical 
friends oblige by answering the following ?—(1) Are the 
whole 56 pipes in Stopped Diapason and Flute wood, (2) 
and would oak or hard wood be better for treble? (3) 
Should the mouth of flute be cut inside? If I can manage, 
I mean to have a speaking front (metal). My instructions 
are all from the “E. M.“ sixteen years ago; but I have 
lost the part that treats on the soundboard.—FRAS ER. 


[62527..—Daniell’s Battery.—Will any of your 
readers inform me now to coat above battery with marine 
glue, as after melting, it becomes hard before I have the 
job done? Also, can copper be prevented from forming 
on the porous plate ?—J. B. 


[62528.]—Electro-Magnet.— What no. of wire, and 
how much, should I put on a core zin. thick (horseshoa 
form), each leg being 34in. long ?—H. OALL. 


[62529.]—- Signal Light.— I want to make the 
strongest possivie light for the least money, where there 
is no gas. What is best—barrels of mineral oil, or huge 
Bengal lights? If the latter, state materials, aud 
approximate cost per lb. or cwt. Would it do to mix the 
materials and ignite the heap, or must they be put into 
cases? Prompt suggestions invited.—S. S. G. 


[62530.)—Green Holly.—I have some 23in. and 3in. 
plank. Shall I sacrifice colour in drying this for fretwork, 
or must it be sawn thin while green? If so, will someone 
among your many subscribers say what plan is best to 
secure it without cracking open? I conclude it must be 
Parton drying. Must it be kept free from rain ?— 

OSEPHUOS. 


16253 1.J—Photographic.—I find that nearly all my 


negatives developed with pyro and ammonia are stained 
a dark yellow colour, so that they take a most abnormal 
time to print, and, from the shadows being rendered so 
nonactinic, give a rather flat picture. Is it from using 
too much pyro? (I use about 4gr. to one negative, which 
only seems enough to develop.) Or if not,’ what oan be 
the cause of it? Treating with clearing solution of citric 
acid and alum does not seem to remove it much. I use 
Chapman’s Manchester plates, and Schering's pyrogallic 
acid. Any hints will greatly oblige.—LUNAR RADIANCE. 


[62532.]—Oane-Sugar in Beer.—Will some quali- 


fied reader—perhaps Mr. Allen will—kindly say how 


cane-sugar can be detected in beer? I can find no method 
of detection or estimation in any work I have looked up. 
If glucose and dextrine were absent (and these, I believe, 
are always present in beer), cane-sugar might be found by 
reducing by boiling with sulphuric acid, and then apply- 
ing the copper test. What method do the Excise use ?— 
they detect it. How do they estimate the water added to 
beer, as they have done in recent cases in which proseonu- 
tions have ensued ?—OHHMIOAL STUDENT. 


[62533.)—Romsey Observatory.—Will some one 
of your readers experienced in suoh matters kindly tell 
me what is the best paint to use for the roof of a Romsey 
observatory? Mine was built three years ago. The ro 
is covered with stout canvas, which was saturated wit 
boiled oil and painted with three coats of zinc white, 
mixed with boiled oil and terebine for driers. I have 
been told that white-lead rots the canvas, Is that the 
case? The roof now requires to be repainted, and if 
white-lead does not injure the canvas I should prefer to 
use it, as it has more body than zinc white.—A. B. 


[62534.]|—Machine for Slicing Fat Bacon.—I 
am told that there isa machine for slicing fat. bacon or 
pork; but can anyone suggest a means of cutting up 
pieces into slices about a sixteenth of an inch thick ? The 
pieces are about 7in. by Gin., or l4in. by 6in., and from 
lin. to 4in. thick. Will some of your readers give their 
ideas of how such a machine or apparatus should be con - 
structed; or if one is already in existence, perhaps they 
will describe that 7—J. BETTERIDGE. : 


162535. Petroleum or Benzoline Engines.— 
Can any of your correspondents who have had experience 
with this olass of engine give any information regarding 
their reliability in actual service, from personal observa- 
tion and actual practical experience ? So much has been 
said, in later times, of the merits of this class of motor 
and the advantages of such, as compared with steam and 
gas, from an economical point of view, that a comparison 
based upon actual experience cannot fail to be exceed- 
ingly interesting. In the opinion of your correspondents, 
would it be possible for benzoline to be adapted to high- 
speed engines, and what known speed has been obtained 
from such engines? Are they dangerous in confined 
spaces, and has practice developed any safe formule for 
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comparison betwixt these explosive motors and steam ? 

It is evident that if but one-half asserted regarding the 

power developed by these explosive engines be true, there 

is a wide field for their introduction in those plac es where 

esas and benzoline have little commercial value.— 
AWS. 


(62536.)~Fiddle Ribs.—Can any of my brother- 
fiddlers tell me a good way to bend fiddle ribs? I have 
made one fiddle which isa tolerably good one for my 
first ; but it is not quite up to my mind, so I mean to try 
and make a better. I bent the ribs round a hot tallying 
iron, but I cannot make a good job of them. I would like 
to know if there is a better way. Are the ribs thinned 
down at the corners, so as to make them bend better, and 
are they faired up to the right breadth before bending.— 
SOUNDPOST. 


(62537.]—_Cement for Rubber. — Would any of 
“ours” publish a better way of making cement for 
sticking rubbers to cycle wheels. The present cement 
is made—or should be—of equal parts of indiarubber and 
guttapercha, but it isnot quite satisfactory. There is 
a better material, I believe; but the holder of the recipe 
keeps it asecret. A really good cement would prevent 
many accidents by rubbers coming loose from cycles. 
Any cement ‘to be of use, must be capable of being 
8 by heat, and cost not over ls. 6d. per pound. 


(62538.]—Rebrazing Lumps of D. B. Breech- 
loaders.— When at home, I live in an out-of-the-way 
part of Queensland, and occasionally have brought to me 
for repair, double breechloaders, the lumps of which, from 
imperfect brazing, have parted from the barrels. This isa 
very troublesome job, the barrels becoming unsoldered at 
the breech ends, and the brass not runaing properly over 
the whole joint. I should be obliged for some thints on 
the subject. —TUKANG BESI. 


(62539.]—Inlaying Iron with Silver.—In “Shifts 
and Expedients of Travel,” by Lord and Bains, p. 181, the 
authors say, after describing a method of platinsing iron, 
by a Professor Church :—" In the same article, the pro- 
fessor describes a new and very simple plan of inlaying 
iron with silver, and also for enamelling metals with 
different colours.” Does any reader of the “E.M.” know 
what article is referred to, and where it could be pro- 
cured? The authors are, I believe, both deceased.— 
TUKANG BESI. 


[62540.)—Photographio.—I havea 2in. achromatic 
0. g., 30in. focus, part of an old telescope. 1 have an ex- 
tended front to camera, and get a fairly defined picture 
on focussing screen of camera, with fin. stop in front of 
lens. I cannot get a decent negative on dry plate of 
sufficient density to print; have given time from 1 to 20 
seconds; all the plates are poor andthin. Oanany fellow- 
reader give me a hint how to succeed ? The object I wish 
to photograph is about 1-6 mile distant.—MORE LIGHT. 


(62541.])-Sight-feed Lubricators.— Will some 
correapondent kindly explain the action of the sight-feed 
lubricators which are now becoming so general?—W. B. 
THOMPSON. 


162542. — Astronomy. — Will F. R. A. S.“ kindly give 
the dates when the sun and moon were visible during an 
eclipse of the moon;? Could he also oblige with number 
of degrees of the celestial sphere an observer can see from 
aan 35 south, observer's eyes being 6ft. above the sea.— 

B. B. 


[62543.J— Beer Affected. by Thunder. — Can 
anyone please explain what is the recognised theory of 
the effect of thunder on beer in casks. Notwithstanding 
the cask being air-tight, it is said to affect it. Is there 
any malt beer it does not affect P—MAGNET. 


(62544.]—Half-Round Bits.—How are the large 
half-round boring bits made? I nave made them up to 
àin., turning up a boss and filing down the half, but am 
not equal to the filing of a lin. bit? Which is the 
regular way of turning out the large sizes ?— H. 


J62545.]J—Moths.— What isthe best thing for keep- 
ing moths out of drawers and clothing ?—H. . 


(62546.J]—Lunar Drawing.—Will Mr. Gaudibert, 
Mr. Elger, Mr. Sadler, or others please describe how they 
produce the very excellent drawings of lunar detail 
which appear in Ours”? The kind of paper and pencil 
and crayon used, and of what dimensions the originals 
are made? Are they reproduced in “E.M.” by some 
phototype process or engraved by hand ? Are the finished 
drawings made at the telescope or worked up from 
sketches /—LUNA. 


(62547..—Coins of the Present Reign.—I wish 
to make a collection of British coins issued during the 
present reign, and should be grateful for acomplete list of 
them. I have the following :—Gold sovereign and half- 
eoverelgn, silver crown, haif-crown, florin, shilling, six- 
pence, fourpence (two kinds), threepence, twopence, 
threehalfpence, penny ; bronze penny, halfpenny, farthing, 
half-farthing, third of a farthing. Also a Jersey penny and 
halfpenny. Are there any other coins issued for the 
Channel Islands or the Isle of Man? Are there more than 
one kind of any of the coins named above? Isee mention 
in the recent Queen’s proclamation of five-pound and two- 
pound pieces. Have such been in circulation ?—D.G. 


[62548.)—Side Lever Valves.—Oan any reader 
kindly give a description of the valvesof side-lever engine, 
like paddle tugs? Are there separate valves for top and, 
bottom of cylinder or separate expansion ? If so, how do 
they work ?—STEAM TRAWLER. 


(62549.J—Electrio, Kite.—Will anyone kindly horp 
me in the following 7—I have made a kite from a sil 
bandkerchief (for conducting electricity from the clouds), 
stretched by two thin pieces of bamboo crossing each 
other, and turning freely on its axis, so that it could be 
folded up like a stick ; but it would not fly up: it could 
only be made to fly horizontally—that is, in the same 
straight line with the person holding the string. What 
is the cause of this? My kite is well balanced. Will 
anyone kindly show me another method for making a 
portable kite for the purpose, or show me an improve- 
ment on the former one? Also, how to make the string 
of the kite a good conductor of electricity? Willit bea 
sufficiently good conductor if I soak the string for an 
hour or two in a saturated solution of salt before flying ? 
. S., Bombay. 


ANSWERS TO CORRESPONDENTS. 
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% AN communication should be addressed to the EDITOR 
of the ENGLISH MEOHANIO, 332, Strand, . C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering gueria put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries 
or replies. 4. or queries asking for addresses o 
manufacturers or co ndents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or acientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
and the names of correspondents are net given to in- 
quirers. 

%% Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Oolumn ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


BAOK NUMBERS. 


WE receive so many queries asking for directions how to 
make many instruments and appliances which have been 
fully described in back volumes, that we have compiled a 
list, which we shall insert in this column at intervals, of 
those most frequently sent, and as the numbers are still 
in stock, new subscribers should consult the list before 
sending thelr questions. 


Bookbinding : No. 613. 

Electric machines: Nos. 1,009, 1,025. 

Electro-magnets : Nos, 772. 

Lacquers : No. 866. 

Pattern Making: Nos. 938, 941, 943, 945, 948, 950, 952, 954, 
955, 956, 958, 959, 962, 963, 969, 974, 978, 986, 989, 993, 
995, 998, 1,000, 1,001, 1,003, 1,004, 1,008, 1,009, 1,010. 

Silver-plating : Nos. 1,009, 1,010. 

Varnishes : Nos. 478, 619, 675, 723, 775. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, June 1, and unacknowledged 
elsewhere — 


LIVERPOOL ASTRO. SocrETy.—O. S. Stock. —J. Boggis.— 


Induotion.— R. R. N.—Rev. C. Gape.—Black Kettle.— | reli 


W. J. F.—Enameller.— W. G. B.—W. S. Mitchell.— 
S. Bottone.—G. W.—Eos.—L. and Y. 


R. LORD. (Not misunderstood at all. You want to do 
something of which you have no apparent knowledge, 
and you pen queries which are vague, to say the least, 
and expect that someone will help you out of a difficulty 
which does not exist. We have given the required in- 
formation over and over again, and you will find all 
necessary directions in Watt's “ Electro-Deposition,” 
published by Crosby Lockwood and Co., Stationers’ 
Hall-court, E.O. As you do not give details it isim- 
possible to say why you bave not succeeded. Perhaps 
you have not connected the wire to the plumbagoed 
surface—perhaps you have not done some other simple 
thing : it is impossible to say, and useless to guess. If 
you will send a definite query we will endeavour to 
answer it.)—UNSTUCK. (We should suggest a visit to 
a jeweller's shop; at any rate, a jeweller would be able 
to offer a professional opinion, and would no doubt also 
supply the articles.)—A. H. J. (We are afraid that the 
only advice would be to try the clarionet or the oboe. 
2. The query is indefinite. In what form are the de- 
signs? They can be photographed or traced or re- 
drawn; but see indices for several methods.) —C HOMAS 
NAYLOR. (There is no work on the subject. The 
method has been frequently described in back 
numbers, See p. 1082, p 322, and read Hints No.5 above. 
The free end is filed to sharpen, the riveted end to 
flatten ; and it is usual to have a standard set to tune 
by when finishing the reeds in quantity.)—ONLY a 
BLACKSMITH. (We can only refer you to the indices of 
back volumes, as we have no idea which articles you 
mean. At any rate, you will find much useful informa- 
tion on the subject even in the last volume. According 
to your statement, that is four threads to the inch ; but 
surely you could measure with a rule and count; and 
as to the wheels, you must procure new ones—it would 
be folly to attempt to repair the others.)—EH. A.B. (If 
it absorbed the saliva in any way it would no doubt be 
attacked by rabies. Watch it carefully for an 
symptoms, but do not destroy while there is any doubt. 
—W.A.W. (Weare not certain, but think it is pub- 
lished by Ward and Lock.)—AUTOGRAPH. (See indices, 
We have described them all. The trypograph, the 
electric or pneumatic pen, or the cyclostyle will do what 
you require—tbat is, either will enable you to do it.)— 
J. E. GORE. (Yes, it is used as a basis, at any rate, by 
at least 90 per cent. of professional stenographers.)—H. 
GOBERT. (Yes, but please send it again, or indicate 
the page where it is to be found, The articles referred 
to ended in Vol. XXIX., by reason of the untimely 
death of the author.)—DRAUGHTSMAN. (Get the best 
Indian ink, and rub it up with a solution of alum.)— 
W. B. (The question has been frequently answered. 
There is nothing better than a mixture of gattapercha 
and pitch; but you want something to resist heat, and 
in that case we think the rubber must be vulcanised on to 
the metal. Ask for pale steel lacquer at any of the dealers 
in varnishes )—SaFETY VALVE. (The boiler and fittings 
for the home-made engine appeared in No. 1097.)— 
J.O°O. (There is no further information to give, or 


at least, we gave all the inventor published, and he |. 


says that is all there isto say about it. He does not 
work the process commercially. What points are ob- 
goure ?)—WORKING MAN BOTANIST. (See indices, or 
No. 896, p. 262. The objectives mentioned will do for 
work of the kind.)—J. S. (Consult a surgeon. How 
can anyone say without examining the tumour ?)— 
W.B. (You had much better take the advice of a 
medical man, who oan examine you.)—E. M. (Any 
bookseller will supply you with the works you require, 
and we have no doubt you will find them at any large 
shop in your town.)—HDWARD TURNER, (A letter 


addressed to the secretary would no doubt find hin: 
but we think you will find the advertisement in most of 
the weekly newspapers.)—W. H. MURCH. (See Hints, 
No. 4. We have no idea, but suppose that Dr. Cornelius 
Herz, Paris, would find him. Refer to recent beck 
numbers for a desoription.)—J. PLAYER. (There are 
several works which describe how to take indicator dh. 
grams, and a great deal of information in back vols 
See pp. 130, 244, 272, Vol. XXXVII., for an explanation 
of indicator sae ere with illustrations.)\—Pamp, 
(Any textbook of physiology contains what you re 
quire; but the other part of the matter is doudtfal; 
though you can, no doubt, find a good deal abont it in 
some books, which, however, ure scarcely 

Look through the indices, and you will find 
reference to such matters.)—H.R. E.G. (If it a 

to be an excellent instrument, perhaps it is, and ifm, 
it would be advisable to send it to a skilled optician. Is 
is very special work, and a novice would most 
spoil the o.g.)—M.Sc. (We do not think there fs 
textbook on that special branch; but you will 
chapters on it in any work on the metallurgy of iron. 
W. SUMMERHAYES. (The straight pipe; but the dif. 
ference would not be great, as it is only the increase 
friction caused by the bend that affects the question) 
—J.D. (Some are coated with an amalgam of 

and tin, others have a deposit of pure silver. 
process do you want? The latter is now known s 
patent silvering.)—W. B. THOMPSON. (It is nareotio 
and sedative; but has little effect apparently on some) 
—LUNAR RADIANCE. (Lay a wet cloth over it, keeping 
damp for several days, then wipe over with a af 
sponge. Ifof any value, and it becomes necessary to 
use a varnish solvent, better let a professional cleans 
do the work. 3. Indiarubber mixed with a little fin 
grit and vulcanised.)—J. S. R. (What is it you mean? 
If it will print one, it will print all. Do you refer to 
graph process ?)—G. B. B. (The amount of curvatun 
is given in any of the engineering pocket-books. It is 
curvature in feet = 2-3rds of D? approximately, or car 
vature less refraction = 4-7ths of D? approximately, D 
being distance in statute miles. 2. As to the other 
question, watch the discussion now going on. Other 
queries inserted.) — W. J. JOHNSON. (We think you 10 
bound to complete the lessons or pay.)—HOPELES 
MECHANIO. (All such men are quacks. Why don't you 
go and see Dr. Allinsun, the medical adviser of the 
Weekly Times and Echo, or seek his advice through thit 


paper ?) 
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ı MICROSCOPICAL ADVANCES.—XVIII. 

By Dr. Roysroy-Picort, M.A. Cantab., 

i F.R.S., F.R.A.S., Memb. Roy. Coll. Phy- 

7 sicians; Fell. Cambridge Phil. Society; 

: formerly Fellow of St. Peter's College, 

È ' ‘Cambridge. 

55 Diffraction, Ancient and Modern. 

R A re and microscopic diffractions 

e are so closely allied, it 9 9 9 Se 

t venient to combine both. Sir John Hersche ey} 

nin his article on “Light,” makes a brilliant N 

u allusion to the extraordinary labours of . : 6 
„ Fraunhofer. But no proper account has In investigating the subject of circular solar line now takes the form of a brilliant hori- 


4, been yet given in English of his enormous 
1 = researches on diffraction spectra, nor of his 
a instrumentation. The German memoir 
is before me is a splendid monument of 
Grerman energy in thought and action (78 
is pages, quarto). 

J Using a theodolite reading to 10 seconds, 
+ anda telescope of 20 lines (= 13in.) aper- 
ture, and 16°9 focus. The whole instru- 
12 ment is isolated from the base. The helio- 
xz Stat is placed 463} zoll“ away. . . . The 


spectra, not having read Fraunhofer, I found | zontal ray of light, with a bright dot in the 
that I was obliged to diminish exceedingly | centre. 
the solar beam before I could develop the | 2. If two sides of a triangle are employed, 
gorgeous forms displayed by the micro- | two delicate rays will be seen inclined at the 
scope with a power of one thousand dia- | same angle as the sides of the triangle—that 
meters, in bright open daylight without] is, as normals or perpendiculars to each side. 
shutter or darkened room. Fraunhofer A bright dot appears in the centre, supple- 
established the interesting fact that the] mented by a series of short lines, the dif- 
minuter the transmitted solar ray, the more | fractions of the lower edge of the optical 
brilliant and beautiful were the optical] aperture. 7 | 
effects. But then the sky must be free from] 3. Place a diaphragm ee centrally 
haze or scirri, or thin clouds. ` with a very small equal-sided triangle (of 
That marvellously happy thought of] about ths of an inch). The diffraction now 


45 Fraunhofer to obtain diffraction spectra by] takes the form of a brightly-dotted six-rayed 
a interposing a variety of apertures between | star, with a brilliant central spurious disc. 
iw the object-glass and the distant luminous | These rays are separated from the disc by a 
1 point, has led to some of the most important black ring. They are very narrow, and 
17 henomena in optics. The whole theory of perfectly straight; all diffused light is totally 
— Güfkraotion may be summed up in one word, | destroyed. ö 
11 grazing. Rays of light graze the edges of 4. A small square aperture produces a 
the apertures and become bent out of minute bright central square spot and four 
ts their course. The more complicated apertures | symmetrical bars exquisitely dotted, but 
ba impart their own special beauties to the | still normal —i. e., perpendicular—to the sides 
as . _ | diffraction imagery, and this happens equally | of the aperture. | i 
. aperture placed before the heliostat is Well either with telescopic or microscopic} 5. Fine lines, 1,000 to the inch, ruled with 
vertically 2 zoll long, and its breadth, varied experiments. i a diamond on glass, develop lines and colours 
by a screw, is generally from one-hundredth| A simple experiment can be made with a | of exceeding beauty and accuracy, as well as 
Ws. to two-hundredth of a zoll (inch) broad. A |triangular aperture. Most unexpected re- the celebrated dark lines of the Fraunhofer 
14 microscope furnished with a micrometer Sults are obtained from the heliostatic beam spectrum“, forming indeed a most perfect 
5 ad the elit der —varyi tly with its size and the focal | comparison standard for spectroscopic re- 
read the breadth of the. slit (under a power Varying greatly wi p : „ 
of 110) accurately to the 1-50,000th and the | Plane selected —six-rayed spectra appear, search, and named diffraction gratings.t 
sb 1-100,000th of an inch. r into hyperbolic curves when out of 5 of 70 biases 1 ae in the 
unh antec renlar anor- Locus. v S icroscope and Telescope.—Hero are two 
ht 1 a) ir ae eo, nannies Grew ar apse A slit, 1-50th broad, elongates the central | figures (Figs. 4 and 5) of a very similar order. 
; tures, producing circular diffraction rings. |. : : f eT A vory S 
n These rings cannot, h : image, whilst the diffracted light produces| The telescopic diffraction can be obtained 
gs , however, be examined : : RE 
a properly with the 1 ifvi coloured spectra. Curiously enough, as the from a small square aperture inserted within 
Properly e low magnifying power of | leu : | l 
a the Fraunhofer telescope, 30 to 50 diameters. slit is made wider these spectra become the perforated cap of a. telescope. The 
4 Accordingly, some of the very finest and] closer; two slits, crossed at right angles, pro- microscopic one was obtained with the 
on recherche phenomena were entirely | duce a luminous central square arrayed with | heliostat of the author's invention placed at 
% missed by him. But thousands of observa- |2 Cross of spectral stars. The central square | a distance of 100 inches in strong sunshine. 
1 tions and measurements of the diffraction | Shows rounded corners when a broad, square] Fig. 1 is after Potter, and magnified only 
— a ieee, aperture is used, and also four barred rays. a few times by the telescope. Fig. 2 is from 
8. F 11G 3. Out of focus nine spots are developed, with | the Proceedings Roy. Soc. under a power of 
+ a many smaller. ones outside squarely | 1,000 diameters by the writer. It is very 
i! arranged. | dificult to adopt a high power on a near ob- 
— If the aperture be gin. square a four- |ject like Fig. 1; the cusps of the central 
10 rayed star appears with four very close | figure would otherwise display spurious discs 
i s radiating bars, with minute, long spectra, | and rings identical with those of Fig. 2. 
g diminishing, with wonderful gradations of] As an object is viewed nearer, telescopic 
p Isize and brightness; by changing the focus. power diminishes, the exact reverse of micro- 
a’ . |a- complete transformation scene is ‘super-|scopical magnifying power. I have found 
2 induced. The figure attempted has been 180 ft. a very effective telescopic distance for 
2 seen both telescopically and microscopically. | the artificial star; but the air, say at 8.30 a.m.’ 
3 III ũhave found perforated zinc and wire a few days in the spring, was then only 
»i nes produced by a variety of gratings were gauze made with the finest meshes develop capable of displaying these diffraction glories. 
of most accurately determined angularly to very singular and exquisitely beautiful | The beauty of these diffractions depends much 
„ decimals of a second of arc. And in these spectra in different focal planes. Everyone upon the focussing of the distant luminous 
„ abundant details his memory has been im- knows that the spurious diffraction disc of a| point. Out of the focus this elegant star 
2 -mortalised. Sir John Herschel is profuse in star is enlarged by contracting the aperture | changes into a close series of six hyperbolas 
ss his encomiums; no. such scientific work had | of the telescope. with their apices at the central part, whilst 
37 ever been revealed before. 3 In studying the fundamental laws of dif-| the spurious round disc changes into a small 
1 The round aperture was used from 0:04 to fraction, the first conclusion is that it always black central equilateral triangle. Very sur- 
„ 008 zoll (004in. to 0085, 1:0085in.) and assumes the position of a normal to the prising loveliness of form is established by 
a these apertures at 41ft. with the heliostatic | grazed edge of the aperture. using a diaphragm in front of the object- 
solar beam exhibited magnificent effects. Experiment 1. Cut off exactly half the J!!! aR OT 
5 — aperture of a telescope ; admit the standard a a a O s gratings are much closer than this, 
© The zoll = 1 Paris inch = 1°06578 English inch, there- , 


wt 


solar illuminant, emitting a minute beam of ＋ In this case, Fraunhofer used a very narrow slit in 


fore 4634 zoll = 41ft, nearly. The F. U = 13 188 e ; x 
4 tera im * light 40ft. away. The primary diffraction ' metal plate placed before the heliostatlo rays. . - 


English inches, 
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together, form one spectrum 11ft. in length; 


-thousand millionth of an inch ! 


to reveal new metals, though present only 


of the atmospheric gases enveloping our 


‘borne by those who desire to convince the 


‘“tramcars to be driven by electricity. 
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glass, perforated with a great number of 
similar triangles. I fear no wood-engraver 
can execute it, yet I will venture to sketch 
for the next article of this optical marvel. 
Following Fraunhofer, Angström em- 
ployed different gratings, ruled respectively 
with lines on glass of three kinds: one ruled 
with 4,501 lines, another having 2,701, and a 
third having 1,501 parallel lines within the 
length of nine Paris lines. This spectrum is 
always normal or true, unlike prism spectra, 
which vary with the kind of glass and the 
prismatic angle. The distances of the Fraun- 
hofer lines correspond exactly with the 
wave-lengths of the light where they occur. 
Angström determined these wave-lengths of 
the coloured bands within the 10,000,000th 
of a millimètre —ż.c., the 10,000,000th of 
1-25th of an inch. The solar diffraction 
spectrum occupies 11 maps, which, joined 


so that Angström's system determines wave- 
lengths to the 100,000,000th of a millimétre 
= 0039370789in. divided by 100,000,000 
000000000 39370789in. = about the four 


The principle of diffraction has within a 
‘few years received the most gigantic de- 
velopment unprecedented in the annals of 
science. 

To distinguish the chemical elements of the 
solar photospheres, of the stars, star clusters, 
the nebulæ, and comets in many instances ; 


in the millionth of a grain; to demonstrate 
the exact instant when iron is converted into 
steel, as in the Bessemer process; to detect 
murderous bloodstains, adulteration in wines, 
Ko., &c., such are some of the astounding re- 
velations of diffraction phenomena, as shown 
either by telescopic or microscopic research. 
‘Eo these might be added a hundred illus- 
trations. I will mention only two stupendous 
results; the speed with which stars are 
approaching or receding from the earth, and 
the velocity of those appalling flames shooting 
a hundred thousand miles above the sun ; 
the composition of meteors, and the detection 


home among the stars, to say nothing of the 
discovery in nebulæ, that some are incande- 
scent gas. One new blazing star was found 
to be a world on fire, which quickly burnt 
itself out, 

(To be continued.) 


ELECTRIVALLY-PROPELLED TRAM- 
CARS. 


HE utilisation of electricity as a means of 
propelling tramcars has received much 
attention in the United States,and has recently 
met with some support even in this country, 
where red-tape plays so important a part that 
it is difficult to introduce any novelty even 
when all the risks and all the expenses are 


public by means of practical experiments. 
After a struggle which lasted over several years 

steam-engines for tramway purposes have been 
-allowed to run on some lines, and in a few parts 
of the country permission has been obtained for 
In the 
United States, as we showed (p. 259) in review- 
ing an able work on the “ Electric Motor and 
its Applications,” “ free leave ” has been given, 
and the consequence is that in many towns in 
America tramcars and trains are now. propelled 
directly by electricity—indirectly by steam or 
water-power, or whatever source of energy 
may be cheapest at the locality. In this con- 
nection it may be noted that the Americans 
have an advantage over us, for though they are 
apt to make stringent regulations when they 
think them necessary, they have little of the 
red-tape business which hampers the introduc- 
tion of every novelty into the public service of 
this country. Accordingly, as we have ex- 
plained several times, in the utilisation of elec- 
tricity for the propuision of vehicles which 
are more correctly called omnibuses than 
tramoars, because they are intended for the 
use of all who like to pay, the United States is 


taking the lead in the introduction of a means 
of propelling cars which is likely, before many 


years are past, to materially diminish the 
number of horses in our streets. In this 
country we have a few electric tramways or 
railways which in their tentative way have 
served to show the possibilities of the method, 
but although we pride ourselves on our superior 
intelligence as compared with our ancestors of 
half a century ago, there isin reality just as 
much opposition to the introduction of the 
new methods of working tramways as there 
was to the railways themselves, 
some people, we believe, who still object to 
railways, but the busy world cannot afford to 
take note of their crotchets, and as soon as 
electric tramways gan obtain a fair start, they 
will be welcomed as improvements on the 
present system of horse-traction. Those who 
‘are familiar with 
-nothing objectionable in their use for traction 
purposes on ordinary roads; but it must be 
acknowledged that even under the best regu- 
lations there is a certain element of risk, which 
is entirely absent in the case of cars propelled 
by electricity, and if it can be shown that the 
latter is the more economical method, all things 
considered, it should have at once the pre- 
ference which it will ultimately gain. We 
have now arrived at the stage when it is pos- 
sible to determine which method of utilising 
electricity in propelling cars can be adopted in 
any given set of conditions; we can have either 
an overhead conductor or make the rails 
themselves serve as the leads, or we can 
place 
secondary, 
of towns overhead conductors would be con- 
demned as a public nuisance, and there are 
good reasons why rails laid on the ground 
should be avoided by those who wish to make 
the system a success, for though it may be 
possible to insulate the lead sufficiently, it is 
scarcely probable that such a system would 
pay in the long run, owing to public opposition. 
Primary batteries are out of the question, and 
we are consequently brought to a choice 
between secondary batteries, charged by a 
dynamo, and the use of a conductor which 
must be on the road level, and which must be 
maintained in a state of good insulation in all 
weathers. It may be possible to accomplish | ( 
that, but at present we have little experience. 
The Blackpool tramway is, we believe, working 
well, and no doubt improvements will be made 
as experience is gained ; but it is not unlikely 
that ultimately the secondary battery will 
meet with most suceess. As mentioned on 
p. 259, “looked at from the standpoint of con- 
venience and applicability, the propulsion of 
tramcars through the medium of accumulators 
must be conceded to be second to no other,” 
and that, the deliberately-expressed opinion of 
two American writers who have had excellent 
opportunities of arriving ata sound conclusion, 
is likely to be endorsed on this side of the 
Atlantic. In No. 1127, p. 189, we mentioned | 
that Mr. A. J. Jarman had fitted up a track 
in his garden on which he ran a model car 
driven by his patented electro-motor, the 
novel feature of which is that the axle 
carries two armatures, 01 
used in driving forwards, and the other in 
‘driving, or rather propelling, backwards. This 
arrangement is found in practice to work well, 
for the spare armature, as it may be called, 
acts as a flywheel to the acting armature, and 
has time to become cool after the heating 
which it is necessarily subjected to when 
working as the acting armature. When de- 
scribing the model, wa stated that Mr. Jarman 
intended to fit up a full-sized car, and on 
Monday last the representatives of the Press 
had an opportunity of riding on a self-con- 
tained electrically propelled car on a piece of 


There are 


steam-engines can see 


the batteries, 


either primary or 
in the cars. 


In the majority 


one of which is 


ground in Electric-lane, Atlantic-road, S.W., 
just opposite one of the entrances to Brixton 
railway station. We are thus particular in 
giving the address, because anyone interested in 
the introduction of electric tramcars can go 
there and see for himself that tke device is 


a practical success, and, as we have previously 


stated, there is no reason why it should not also 
be a financial success, The car itself is an old 
one bought from one of the tramway com- 
panies, and is capable of seating 46 persons 


according to regulation; but as a matter of 
fact it has accommodated on some of its trips as 
many as 62, notably when it-was made to run 


up the tram rails on Brixton-hill—a rather 
severe gradient—and start from Water-lane to 
Westminster Bridge. That journey was accom- 
plished to the satisfaction of all the passengers, 
for it was demonstrated that the speed could be 
controlled to any desired rate, and that the car 
could be stopped without any unpleasantness 


to the passengers in, say, half its length. The 
experimental line fitted up in Electric-lane—so 
re-named, we suppose, because it is the site of 
the plant used for some years now in supplying 
electric light to the shops in the vicinity of 
Brixton Station, contains a sharp curve of 43ft. 
radius, and a gradient of 1 in 40, in order that 
a practical demonstration may be given of the 
capability of the motor to adapt itself to any 
of the requirements of modern tramway traffic. 
Over this experimental line the car made on 
Monday last a good many trips, starting easily, 
and being obviously under the complete con- 
trol of the driver. ‘The motive power was con- 
tained in 70 E.P.S. cells arranged under the 
seats, which cells, it may be mentioned, can be 
run out on to trolleys and changed in the same 
time (even less if necessary) as is now 
occupied in changing horses. t 
is of the old-fashioned heavy build, and weighs 
with the motor and batteries five tons six 
hundredweight, or with a full load of pas- 
sengers (46), say, something under eight tons, 
so that there is only a weight of less than two 
tons on each wheel. 
which are operated from either end of the car, 
and consisting of wheels with ample surface 
gripped by wooden blocks, are as powerful as 
could be devised. A cow-catcher is fitted at 
each end of the car, and loud signal bells, which 
are readily sounded by the pressure of the 
driver's knee against a flexible contact-piece. 
In short, Mr. Jarman seems to have thought 
out every detail, and left nothing for the 
future to explain but the actual running cost. 
Mr. Reckenzaun, in his paper read at the Society 
of Arts in April, said that need not exceed 4d. 
per car mile for an electric locomotive weigh- 
ing about seven tons; but from experience 
already gained, and the known cost of charging 
E.P.S. accumulators, it is probable that the 
expense of running the Jarman motor would 
not exceed 3d. per car mile, and as the lowest 
known cost of horses is 51d. per car mile 


The car itself 


Two brakes are provided, 


ranging from that ap to 10d., aceording to 


locality), there is evidently a large margin of 
profit available, 
crowded districts it is preferable to run the 
ears with accumulators ; but where a ground- 
level lead can be used, or an overhead con- 
ductor be erected, the Jarman: motor is as 
readily adapted as it is to batteries, and so far 
as can be judged it is as capable of withstand- 
ing wear and tear as any of the other devices 
which have been introduced either here or in 
America. ö 


As mentioned above, in 


THE THEORY OF MACHINES.—XI. 


By FRANCIS CAMPIN, C.E. 
Mill-Work 


N setting out, in the first instance, the plan 
of a mill, ironworks, or machine shop of 


any description, the greatest care and delibera- 
tion should be exercised as to the general 
arrangement of the works, not only as regards 
immediate requirements, but with a full view 
to future extensions, for it is only by pursuing 
such a course that subsequent trouble in 
making things fit in will be avoided. We have 
known several cases in which, for ‘lack of the 
foresight that should be used in the commence- 
ment; a works that might have been made 
perfect in its disposition, rendered a mere 
huddled-up cluster of ibuildings without any 
proper sequence in their arrangement. 


It is of great importance in the first place to 
have plenty of engine power, and a good 
engine—one that can be relied upon, and this 
is a point that in small shops is not always 
sufficiently attended to; but it is obvious that 
the engine and running shaf ting and gearing 
should be well arranged, and of ample strength, 
for, should the engine break down, all work 
must be suspended until it is repaired, — 

It is also a good plan to have a boiler of 
greater capacity than may at first be required, 
as then, should an auxiliary engine be required, 
it may not be necessary to go to the expense 
of setting an additional boiler, and, on the 
other hand, should you have a boiler barely 
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meeting your requirements, you will always be 
in 5 and difficulty. 

Again, in respeot to choosing the type of 
engine for driving the works, some folks seem 
to think that if the engine required is of small 
power, that the question of economy of fuel is 
not of so great importance as if a much more 
powerful engine consuming a large amount of 
fuel were in the case, and this because the total 
cost of fuel for the small engine is so little 
that it is not worth paying a little more for the 
machine itself to effect a slight absolute saving 
in the consumption. 


But this idea is financially erroneous in such | © 


matters; it is not the absolute, but the per- 
centage, saving or loss that is to be considered. 
Then, in regard to the total capital invested in 


the works, the saving by using a good pattern | 


will bear the same ratio in an 8-horse as in an 
80-horse engine; therefore, we should in all 
cases advise that an engine of economical type 
be adopted. Into this point we vannot, how- 
ever, enter further, as it is not our object here 
to deal with steam-engines and boilers. 

Next to the prime mover, there comes for 
consideration the running gear, consisting of 
shafts, spur-wheels, bevel-wheels, band-pulleys, 
and other appliances for distributing the 
power throughout the works to the various 
machines to be driven, together with the 


appliances for starting, stopping, and reversing 
such machines ; the latter being usually effected | 


through auxiliary or counter-shafts, 


If the machinery is especially heavy, as in 


mills for rolling iron bars and plates, it is 
necessary to transmit the power through 
toothed wheels, as bands would not be suff- 
ciently strong or reliable; but for the great 
majority of mills, bands, and pulleys, or riggers 
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—as they are sometimes called—are amply 
sufficient, and bands possess the great advant- 
ages of being able to take the power to a con- 
siderable distance, and at the same time to work 
without noise. | 

It is of course necessary, in the first place, to 
know the amount of power required, and this 
information will be obtained from the manu- 
facturers of the special kinds of machinery 
for which the mill is designed; for this is a 
matter that can only be determined by expe- 


rience, theory being of little or no use in such 


cases. The power having been determined, and 
the velocity of the main shaft ascertained, the 
gearing conveying the power to the various 
machines must be proportioned to modify this 
to suit the machinery to be driven. 

In this place we shall deal with general forms 
and arrangements, and the connections neces- 
sary between the various shafts of the running 
gear among themselves, and also between them 
and the machines driven. 


In forming band pulleys their peripheries | - 


must not be made quite cylindrical, but slightly 
spherical, which will prevent the straps from 
slipping off, as when revolving they will 
ways seek the highest part on the face of the 
ey. : 
This method of communicating motion is 
straightforward enough when the driven and 
criving pulleys revolve on parallel axes ; but 
if their axes are inclined to each other the 
matter is different, 
a and b in Fig. 44 are two pulleys, connected 


| being thrown too far in either direction. 
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by a belt as shown, their axes being at right- 
angles to each other. In such cases the delivery 
side of the driver must be in plane with the 
driven pulley, the belt ranning as shown by 
the arrows, otherwise it would run off the 
pulleys; hence it is evident that in this ar- 
rangement the pulleys can only run in one 
direction, 
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into either position—for running the machine 
or stopping it. ; ; , 

In great lengths of shafting, it will be 
necessary to have means of coupling or joining 
up the short lengths in which it is made. 

In Figure 46 are illustrated two forms of 
permanent couplings, both of which are very 
satisfactory in practice. The first is the neater 


In some instances where sufficient initial | of the two in appearance; but the second has 


tension on the belts cannot be obtained in the 
ordinary way, friction rollers have been ent 
ployed ; they are rollers in fixed frames which, 


by means of a screw, are caused to press upon 
the band at some point between the two work- 
ing pulleys, and thus to tighten the band upon 
them ; this, however, is a cumbersome arrange- 


ment, and should not be adopted if it can be 


done without, 

Means must evidently be provided throughout 
a mill or works to start or stop any individual 
machine without interfering with the rest; 
there are several ways of doing this, one of 
which is shown in Fig. 45. a is a part of the 
general running-shafting of the shop, and b the 
driving-shaft of any single machine. 

Upon a is securely keyed a pulley e, which is 
made double the width of an ordinary single 
pulley. Upon the shaft b are mounted two 
pulleys d and e, the former keyed to the shaft, 
the latter running loose upon it, being retained 
in position close to the pulley by the collar V, 
these pulleys dœ ande are technically termed 
the fast and loose pulleys respectively. 


On the pulley o is a band 77, which may run | 


on either 4 or e, its position being controlled 

by the fork f. This fork is mounted on a 

square bar 99 carried in guides m m, and it has 
, C46 
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stops upon it which by coming in contact 
with the guides m prevents the strap from 
The 
bar 99 is moved by a hanging lever h i, to 
which it is connected ay a pin at 9, ¿ being a 
handle. Instead of having stops on the bar 
99, there may be placed behind the hanging 
lever a transverse bar with a couple of notches 
in it, liuto ‘which it will spring when moved 


the advantage of allowing the shafts to be dis- 
connected if required for a time. 

There is also a third kind of coupling shown, 
which is properly termed a clutch, and which 
is employed where it is frequently desirable to 
disconnect certain shafts. For instance, if all 
the machines in one department of a mill or 
factory are occasionally standing, it is no use 
to have the shafting running there absorbing 
power by its friction, wearing itself out for 
nothing, and wasting oil in- the bearings. a 
and b are the ends of two pieces of shafting 
required to be coupled together. The ends are 
cut half away soas to fit together as shown, 
truly bearing against each other. These are 
held together by a cast steel cylinder c, which 
is retained in position by small bolts and nuts, 
as shown. Sometimes cast-iron couplings are. 
used; but it is much better to have them of 
steel, which is more reliable. 

In the second example, d and e are the ends 
of the shafts to be connected, which are. 
brought so close together as almost to touch at 
the ends. On each end is fixed a disc, as shown 
at f and 9. These discs are secured to the 
shafts by bolts and nuts as shown, and are also 
bolted to each other, so that the motion of one 
shaft is communicated to the other. 

If the shafts are required to be temporarily 
disconnected from each other, the bolts con- 
necting fand g are withdrawn, and they are 
thus left free, 

h and 2, in the third view, show the ends of 
two shafts carrying the reciprocal parts of a. 
clutch, by which they can be instantaneously 
connected or disconnected. 

k is a thick disc of cast iron or steel, 
secured to the shaft by the key r. In the face 
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of this disc are sunk two recesses, mm. Z is 
a disc keyed at s to the shaft 2. Upon 
its face are two projections, which fit into 
the recesses on the face of the disc &. At the 
back is a circular prolongation, with a groove o, 
into which the forked end of a lever working 
on the dead centre p takes. g is a handle 
to work the lever. By pushing this 
handle to the right, the disc ? is 
moved in the direction of the arrow, 
the clutch is closed, and the two shafts 
revolve together. By moving the handle g to 
the left the clutch is again thrown out, and 
the shafts disconnected. In some machine tools, 
such as lathes, the speed is required to be varied 
according to the size of the work being 
operated on and the material of which it is 
composed, so as the shafting is assumed to be 
always running at a uniform speed, there must 
be some intermediate arrangement between it 
and the machine, to allow of the speed of the 
latter being varied as occasion may require, 

In Fig. 47 is shown an arrangement of speed 
pulleys, as they are termed. a and b each con- 
sists of a number of pulleys of different 
diameters made in one piece, one being keyed 
to the intermediate driving shaft, and the other 
to the first driving shaft of the machine; o is a 
strap connecting the two sets of pulleys, which 
are turned of such diameters that the strap is 
the right length for any pair of them. 

Ifa be the intermediate driving shaft, then, 
as the strap is shown, the lower shaft and 
machine to which it is attached will have the 
highest velocity ; if the strap he shifted on to 
the pulleys dd’, the machine speed will be re- 
duced, and still further if the strap is on ee. 
This arrangement is also. sometimes. used. for 
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continuous “feeds,” such, for instance, as are 
required in drilling and boring machines. 

When two shafts lie in the same plane at an 
angle to one another, as shown by aand din 
Fig. 48, motion may be most conveniently 
transmitted from one to the other by means of 
bevelled toothed wheels, as shown ate and d. 
The ends of the shafts are supported by bear- 
ings fe placed immediately behind the bevel 
wheels, or when the latter are very heavy the 
shafts may be prolonged through them, and 
their ends supported in socket bearings—in the 
block shown by dotted lines at g. ä 

In the case shown at Fig. 144, it was pointed 
out that when the strap is used the shafts can 
only be run in one direction ; if, then, it is re- 
quired to have them capable of running in 
either direction, the strap must be dispensed 
with, and a vertical shaft interposed, having a 
bevel wheel top and bottom to gear into other 
bevel wheels on the shafts a and b. 

Another kind of reversing gear, consisting 
of plain-toothed or spur wheels, is shown in 
Fig. 49. a is the driving wheel fixed upon a 
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have a somewhat similar action, but with the | Opposite this positive, so as to get the image of 


disadvantage of putting an end strain on the 


bearings. 
` (Zo be continued.) 


PORTABLE BICYCLE AND TRICYCLE 


SHELTERS. 
ESSRS. CROMPTON and FAWKES, of 


Chelmsford, send us particulars of their 
new portable bicycle and tricycle shelters, 


which may be interesting to many readers. 
The shelters are equally as useful as tool- 
houses, tennis sheds, &c. These are made of 
best seasoned timber framework, put together 
with bolts, so that any amateur can easily 
erect them or take them to pieces in a few 


minutes, A wood door, painted chocolate, is 
provided at one end with a galvanised padlock 
and key. The exterior is covered with best 
galvanised corrugated sheets, all cut to proper 
sizes, and galvanised screws, washers, fasten- 


shaft b, upon which is also placed a rocking 
frame carrying dead centres h and f, which 
serve as bearings for the two spur wheels, 
9 and e, which are in gear with each other, 
e being also in gear with the driving wheel a. 
As shown, the wheel e is in gear with the 
machine wheel c, keyed on the shaft d, and the 
wheels will be revolving in the directions 
shown by the arrows marked near their pitch 
circles. 
If now the frame Afb be moved about its 
- centre of oscillation 4 in the direction of the 
arrow i, the wheel e will be thrown out of 
gear with the wheel c,and the wheel g will 
fall into gear with it, whereby the motion of 
“the wheel o will be reversed. ` 

It should be noticed that the wheels eg, 

turn in such directions that whichever is in 
gear with o has a tendency to remain so, 80 
there is no danger of their working out of 
gear, and all that is necessary is to place two 
stops in the frame of the machine to limit the 
ttravel of the frame Afb, which may be con- 
~veniently manipulated for reversing by means 
of a handle at *. 

By varying the sizes of the wheels g and e, 
different velocities may be given for the different 
directions of motion. : 

For some classes of heavy mill work, mortise 
wheels are run in gear with iron-toothed wheels. 
The mortise wheels are of castiron ; but instead 
of having teeth on their peripheries, there are 
slots, and into these slots are fitted teeth made 
of some hard, tough wood, such as hornbeam. 
These wheels work very smoothly with iron- 
toothed pinions, and it has been found that in 
some cases the wooden teeth will outlast the 
iron. 

Where very heavy gearing is used, it is some- 
times thought advisable not to make the wheels 

with teeth extending right across the face, but 
to divide them up as shown in Fig. 50. This 
would certainly tend to give a more continuous 
hold than when the single teeth come conse- 
cutively into action. 


is 6ft. high to eaves (the lowest part). 
is 5ft. high to eaves, The door can be at either 
end, but will be sent as in sketch, at left-hand 
end, unless otherwise ordered. 


Oblique teeth would 


ings, bolts, &c., are included. 


Fig. 1 is specially adapted for ee and 
ig. 2 


PHOTOGRAPHY IN NATURAL 
COLOURS. 


1 above heading has recently appeared in 


the columns of the daily Press, and under 


it some extraordinary statements have been 
made by writers who are obviously unacquainted 
with the rudiments of optics and chemistry. 
We have before us a card inviting someone to 
an inspection of samples produced by “a new 
process of photography in natural colours, 
and to witness the “method of production.” 


The colouring of the photographs was excellent 
—it could not be better; but it was not what 


the scientist understands by photography in 


“ natural colours.” The process is based on a 
patented invention of M. L. J. H. Cellérier, of 
Paris, and consists in the following opera- 
tions :—(1) The coloration in uniform tints 
without any modelling or imitation of forms 
and without any shades, either by hand, witha 
brush, or by chromolithographic printing, of a 
paper specially prepared ; this coloration being 
guided by the aid of transparency on an ordi- 
nary photographic positive of the object to be 
reproduced in colours. or by reflection. (2) 
The formation, independently, of an image in 
the form of a transparent pellicle obtained by 
photographic impression without colours, and 
producing exclusively all the forms, mezzotints, 
and shades of the object to be reproduced. (3) 
The juxtaposition, superposition, or intimate 
union of the products of the above two pro- 
cesses or operations. First there is prepared on 
glass or paper an ordinary photographic positive 


of the object or person to be reproduced, 


it by transparency or by reflection with the aid 
of suitable mirrors arranged for the purpose, is 
placed a sheet of paper prepared with arrow- 
root, or salted or albumenised paper, or cetrarine 
paper or other analogous paper after havin 
moistened it. Upon the image thus obtained 
by transparency or by reflection there is applied 
with a brush honey and aniline or other colours, 
the colours indicated by the model to be repro- 
duced, and this in simple uniform tints without 
any imitation of forms or any shades. These 
colours can be vegetable or mineral ; the latter, 
which cannot be employed in any salts of silver 
process, give in certain tints a greater vivacity 
and more diversity in each tint. This work is 
effected without difficulty, as the operator has 
only to follow the contours indicated by the 
transparent or reflected image without troubling 
himself with shades or imitation of forms, By 
this method of distributing the colours there is 
the advantage of operating upon immaculate 
paper—that is to say, paper free from pre- 
liminary work for obtaining the visible forms 
or designs. On this point depend the vivacity 
of the colours in the proofs and exactitude in 
the details. When all the colours in uniform 
tints have been thus applied, they are fixed in 
a bath formed of about 200 parts of alcohol at 
40? Baumé and 50 parts of acetic acid. When 
it is required to produce a large number of 
copies of the same subject, instead of applying 
the uniform tints on the paper as above de- 
scribed, the usual chromolithographic processes 
are utilised. 

The second operation can be performed at the 
same time as the first—that is to say, inde- 
pendently, The negative which has served for 
the production of the positive employed in the 
first operation is, by means of the ordinary 
photographic apparatus, used to obtain a posi» 
tive proof without salt of silver on a carbon 
paper prepared specially in view of its employ- 
ment in carrying out this invention, with half 
the colouring matter usually employed for 
printing from strong negatives, or with one- 
third of the colouring matter for feeble nega- 
tives. This paper is previously sensitised by 
means of bichromate of potash or of ammonia 
at from 2 to 4 per cent. The image is developed 
against or upon a fine glass previously wax 
or collodionised, and submitted to hot water 
without intermission at from 40° to 50° centi- 
grade. This development of the image against 
the glass thus prepared has for its object to 
allow of the uiterior transfer of this image in 
the form of a thin pellicle above the coloured 
silhouette obtained by the first operation. The 
glass bearing the developed image is afterwards 
submitted to a bath composed of about 10 parts 
of rectified alcohol and 6 parts of water to 
hasten the desiccation ; on the glass—that is to 
say, on the image—is applied a layer of gelatine 
at 10 per cent., after which a complete desic- 
cation is allowed. This coat of gelatine is in- 
dispensable, in order that in the subsequent or 
third operation the image which is to be in- 
timately united to the paper product of the 
first operation may leave the glass with its 
smallest mezzotints, which would be impossible 
without this precaution. a 

The product of the second operation is applied 
with mathematical exactness upon the product 
of the first operation, so that the photographic 
image of the second shall strictly coincide with 
the coloured silhouette of the first. It may be 
here remarked that it is the chemical pellicle, 
borne provisionally on the glass, that makes 
the third operation possible—that is to say, 
that the pellicle and the coloured silhouette 
coinciding mathematically are arranged in 
their true sense. These two proofs being well 
in contact, the glass bearing the result of the 
second operation is left to complete desiccation. 
After several hours dessication a reproduction 
of the object is obtained full of life with all 
its varied colours. The proof or picture thus 
produced is very artistic and of great lustre or 
freshness, which is specially due to the small 
amount of colouring matters in the carbon 
paper employed in the second operation to 
obtain the transparent photographic pelliole. 
The proofs or pictures are afterwards fixed and 
rendered unalterable by a bath of alum at 5 
per cent. After washing they can be applied 
to cardboard and finished in the usual way. 
Sometimes there is interposed between the 
chemical pellicle and the coloured paper & 
layer of albumen coagulated by rectified alcohol 
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ora layer of gelatine. This separating layer 
gives a certain depth of appearance and a very 
artistic effect. 

Since the original patent was obtained this 
process has been improved and simplified by 
Mr. E. W. Parkes, and the results produced can 
be seen at the Pall Mall Gallery, where the 
Cellérier Syndicate have on view a number of 
photographic portraits, which, so far as 
colouring goes, leaves nothing to be desired, 
except the real photography in natural colours. 
The principal improvement effected by Mr. 

. Parkes relates to the method of colouring, 
which process he has greatly simplified without 
impairing the effectiveness of the picture. In- 
stead of employing the sketching, colouring, 
and transferring processes of M. Cellérier, 
which ocoupy considerable time, Mr. Parkes 
simply colours the back of the positive film 
direct with ordinary colours, laid on in a kind 
of dabbing manner with the finger. After 
having been coloured, the film is transferred to 
the final support, which may be either paper or 


FLINT'S PUNCHING MACHINE FOR 
GAS PIPES. 

| the annexed engraving is illustrated a 

simple but useful form of punching 
machine for perforating gas tubing in the 
manufacture of devices for illuminations. The 
tool will obviously be useful for other purposes, 
but it has been brought out by Mr. Flint, of 
Balance-street Ironworks, Bath, expressly for 


punching gas tubing. The trouble and loss of 
time caused by punches breaking are avoided 
by the use of this machine, which drives the 
punch cleanly in fine holes through copper and 
brass tubes, and also through iron pipe if it is 
nicked previously with a file. The maker 
says he has punched over one hundred holes in 
a minute in copper tube; but that is not so 
much a recommendation of the tool as the fact 
that it drives the punch through the metal 
Without much risk of breaking it, and the holes 
are necessarily of the same size, a feature of 
importance in gas tubing for illuminations. 


MURCHEY’S IMPROVED TAPS FOR 
CUTTING SCREWS. ö 

HE improvements in taps for cutting screw- 
threads, recently patented in this country 

on behalf of Mr. W. Murchey, of Toronto, 
Canada, are shown in the annexed engravings, 
Fig. 1 being a perspective view of an improved 
tap, and Fig. 2 a longitudinal section of the 
same. The object of the invention is to design 
a tap which can be readily set to cutany given 
number of threads, and having done so to be 
automatically thrown out of action so that 
the tap may be withdrawn straight from the 
hole without the necessity of unscrewing it. 
The device consists essentially of sorew-cutters 
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fitted into and pivoted in slots made in a man- 
drel having a hole in its centre to receive a 
spindle arranged to expand the outters, and 
ad justably connected to a cotter extending out- 
side of the mandrel, and having an adjustable 
gauge which can be readily set to come in con- 
tact with the surface of the article, being 
screwed to gauge the depth at which the screw- 
cutting shall cease, and by pushing the internal 
spindle clear of the pivoted cutters permit 
their springs to throw them out of action. A 
represents a mandrel made any required size, 
and designed to fit intoa machine, or it may be 
made to be operated by an ordinary hand- 
wrench, B is a spindle inserted into a hole 
made in the centre of the mandrel A. Oneend 
of the spindle has a thread cut on it to screw 
into the cotter O, which passes through the slot 
D made in the mandrel A, immediately behind 
the hole into which the spindle B is placed. 
E represents the screw-cutters which are fitted 
into slots made in the mandrel A, and are each 
pivoted at a to the mandrel, F represents a 
spring which is placed below each cutter E 
behind its pivot a, the expansion of the springs 
causing the ends of the cutters E to fall in 
towards the centre of the mandrel, so that when 
the springs F are permitted to act the cutters 
will be carried clear of the thread being cut, 
thereby enabling the ready withdrawal of the 
tap without the necessity of unscrewing it. 
G is a head formed on top of the cotter C, and 
fitting the outside of the mandrel A. This 
head G has a hole through it to permit the 
passage of the gauge-rod H, which also passes 
through a hole in the guide I, formed upon or 
attached to the mandrel A as indicated. A set- 
screw J, sorewed into the head G, provides 
means for holding the gauge-rod H in any de- 
sired position. A tapered head b is formed on 
the end of the spindle B, and inward projec- 
tions d are formed on the end of each cutter E. 
When the head ö is inserted between the ends 
of the cutters E, the cutters are held out, as 
indicated in Fig. 1, and when so held will cut 
the thread they are intended for. 

In operating this improved tap the patentee 
first adjusts the gauge-rod H so that its end 
shall come against the surface of the article 
being tapped, about the time that it is wished 
to stop the cutting of the thread. The gauge- 
rod is thus pushed back, and as it is connected 
to the cotter O, the latter is pushed back with 
it, and the head 5 of the spindle B is thereby 
withdrawn from between the inward projec- 
tions @ on the cutter E, thereby leaving the 
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cutters free to be acted upon by the springs F, 
which cause the cutters to spring inwardly 
towards the centre of the spindle, thereby 
carrying them free of the thread just cut and 
enabling the tap to be pulled out without the 
necessity of unscrewing it. When the mandrel 
A is connected to a drilling-machine, or other 
spindle, weighted or otherwise arranged to spring 
back when it has reached the end of its stroke, 
an arrangement is provided for re-expanding 
the cutters E so as to be ready to tap the next 
hole. This may be accomplished by pivoting at 
k a lever K or its equivalent to some stationary 
part of the machine, and against which the 
head G strikes when the mandrel is brought 
back. In this way the cotter C is pushed for- 
ward, and as the spindle B isattached to it the 
latter’s head b is pushed between the cutters 
E, thereby causing them to expand. By screw- 
ing the spindle B into the cotter C it can be 
readily adjusted so that the head 5 will not be 
pushed forward further than is necessary te 
expand the cutters. 


OXYGEN. AS AN ANTIPYRETIC. 


A* the last session of the Royal Academy of 
Medicine of Madrid, the President intro- 
duced an innovation by allowing Senor Don Dr. 
Francisco Valenzuela, a non-member, to read a 
paper. The subject was The Effect of Oxygen of 
High Tension upon the Animal Organism,” and 
the amount of original investigation reported in it 
may well serve to justify the president of the 
Academy in departing from the time-honoured 
custom of confining the papers and speeches to 
academicians, Don Valenzuela began his researches 
by submitting rabbits to pure oxygen at various 

ressures. No effect on the temperature was pro- 

uced at a lower pressure than 760mm., or five 
times the ordinary tension of the oxygen in the 
atmosphere. Under this, however, a rabbit whose 
initial temperature was 38°7° C. after an hour's 
sojourn in the chamber presented a temperature of 
879 C. At still higher pressures of pure oxygen 
greater falls of temperature occurred. The highest 
tension at which experiments were made was 
1,620mm. ; this reduced a rabbit’s temperature in 
an hour from 88°4°to32'2°, Thegeneral effeot on the 
animals of oxygen at the higher tensions was to pro- 
duce a temporary torpor, and they came out of the 
chamber covered with moisture; in a very short 
time, however, they entirely recovered their 
ordinary condition. Some 55 were also 
made on the effect of oxygen of high tension on the 
febrile state, by inducing septicemia in rabbits 
and comparing the course of the disease in those 
which were subjected to the action of oxygen with 
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that in others kept under ordinary atmospheric 
conditions, with the general result that pyrexia 
appeared to be reduced by the sojourn in the 
oxygen chamber. In one case two rabbits were 
each inoculated with a cubic centimetre of serous 
fluid with a putrid smell from a dead body. One 
of them was then subjected for two hours to the 
action of oxygen of a tension seven times higher 
than that which it has in the air. Four hours 
subsequently the temperature showed a reduction 
of 1'7° C., the temperature of the other rabbit at 
the same time being 3° C, higher than the normal. 
The next day the body heat of the first rabbit was 
1.5 C. and the second 3'1 C. above the normal. 
The first was replaced in the oxygen chamber under 
the same pressure, and for the same length of time 
as before, which reduced the temperature 2°2°— 
that is to say, to 0°7° below the normal. On the 
third day it was only 1°C. above the normal, 
while the second rabbit died. No further treatment 
was resorted to, and on the fourth day the first 
rabbit had regained its normal physiological con- 
dition. It was found in the various experiments 
made that when a small quantity of septic matter 
only was introduced, a single session in the oxygen 
chamber was sufficient to destroy the effect of the 
virus; but that if a high degree of sepsis was 
induced, the poison was only partially destroyed 
by a single session. Dr. Valenzuela then made 
some observations on patients. A young man was 
attacked by pneumonia, affecting both lungs, on 
April 26th. On the morning of the 27th the 
temperature was 39'5° C., and in the evening 40°4°, 
He was then put into the pneumatic chamber con- 
taining pure oxygen at a pressure of 950mm., or 
six times the ordinary tension of atmospheric 
oxygen, for an hour, after which his temperature 
was 1-7° C. lower. The next morning it was 39'2°, 
A second session in the chamber produced no imme- 
diate reduction, but four hours later the tempera- 
ture was 39:0°, That evening it was 39°5°, and it 
gradually returned to normal, though no further 
sessions in the oxygen chamber were ordered. 
The man made a rapid recovery. Dr. Valenzuela 
likewise mentioned some other cases of pneumonia 
and tuberculosis on which the oxygen treatment 
appeared to have a beneficial action.— Lancet. 


TRANSMISSION OF POWER AT THE 
MANCHESTER EXHIBITION. 


AS much attention has been given to 

the transmission of power by electricity, and 
its application to electrical tramways and railways 
and the utilisation of water-power at a distance, 
the distribution of power by this means in work- 
shops, factories, shipyards, and similar places has 
received comparatively little attention. At the 
game time there is no doubt that there is in this 
direction a very wide field for the use of electrical 
motors. This is especially so in those works where 
for various reasons the principal machines and 
tools are not driven from one common system of 
shafting, but have each an independent engine, 
Sach is the case in printing works, where each 
printing machine is driven by its own engines ; also 
in paper-mills, in rolling-mills, and in many ship- 
building yards, and other large engineering shops, 
where the heavier tools are necessarily distributed 
over a large area, and where it is important to have 
complete control over each individual tool. It is 
with the special intention of showing the applica- 
bility of the electrical driving in these cases and its 
advantages that Messrs. Mather and Platt have 
designed their exhibit at the Manchester Exhibi- 
tion. As a typical case, and one in which the con- 
ditions to be met are most stringent, they have 


chosen one of their ten-colour calico printing 


machines, for printing calico with ten colours 
simultaneously. If electrical driving can be proved 
to be advantageous and economical for complex 
machinery of this class, where a slow speed under 
the most perfect control and at the same time high 
efficiency are essential, there is no doubt about its 
applicability in other cases where the conditions 
are less exacting. 

A large printing machine, similar to the one ex- 
hibited, would be driven under ordinary ciroum- 
stances by a double cylinder diagonal engine, with 
cylinder 10in. diameter, 12in. stroke, running at 
about 180 revolutions per minute, The star wheel 
of the printing machine when printing at full 
speed runs at 12 or 18 revolutions only, it is there- 
fore necessary to reduce the speed by gearing. But 
where a dynamo-motor is used in place of the steam- 
engine, the speed of the motor must be much higher 
in order to obtain good efficiency without unduly 
increasing the size and cost of the motor. The 
-motor employed at the Exhibition runs at 700 
revolutions; hence the speed must be reduced 
in the ratio of 56:1, This is accomplished by 
a combination of belt and spur gearing. The 
dynamo shaft is fitted-with a pulley 164in. diameter, 
driving by means of a short belt on to a pulley 
54in. diameter. In order to increase the grip of 
thesmall driving pulley on the belt Messrs. Mather 
and Platt's system of a loose jockey ” pulley is 
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the building—a point of considerable importanos 
when the operations carried on require grent 
cleanliness, Briefly, the advantages of the system 
of electrical motors for the distribution of power 
may be summarised: 1. Greater economy in con- 
sumption of fuel. 2. More perfect control over 
each individual machine. 3. Greater cleanliness, 
4, The availability of the plant used for the distri- 
bution of power for electric lighting and other 
purposes.—TZhe Electrician. 


employed. The jockey pulley runs on a stud fixed 
on an arm projecting from the dynamo bed, and 
bears against the slack side of the belt. By an 
arrangement of worm and wheel the arm can be 
raised or lowered, moving the loose pulley with it, 
and consequently increasing or diminishing the 
angle at which the belt is bent over. By this 
means the surface of contact between the belt and 


of the belt taken up, thus at the same time giving 
an adhesion equal to that ofa long belt, and pro- 
viding means for taking up the slack as the belt 
stretches. The speed is farther diminished by a 
train of two internal spur wheels and pinions. 
The combination gives a most effective drive, per- 
fectly noiseless, occupying no more space than the 
gear for reducing the speed of a steam engine, and 
under perfect control. 


The printing machine is of Messrs. Mather and 
Platt's latest design for printing cloth up to 34in. 
wide, with from one to ten colours simultaneously, 
at a speed of 30 yards per minute. The machine 
is fitted with transverse motion for the doctors, 
long rollers, and steam drying. To work it at full 
speed from 15 to 20 horse-power is required, In 
order to set the pattern it is essential that the 
speed of the machine should be so under control 
that it can be made to “creep” round, and can be 
stopped in a fraction of a revolution, so as toenable 
the printer to see that the rollers, each printing 
one colour, are properly adjusted relatively to one 
another. With a steam-engine this is effected by 
a throttle valve on the steam inlet, the valve 
spindle being fixed conveniently accessible to the 
printing. But a steam-engine must have a fiy- 
wheel, and the valves cannot be instantaneously 
closed, so that the machine cannot be stopped as 
quickly as might be desired. A dynamo motor, on 
the other hand, having no dead points, requires no 
flywheel, and the current can be instantaneously 
shut off, and consequently the machine brought to 
a stand more rapidly than is possible with steam- 
engine driving. The speed is regulated by a 
switch-board placed at one side of the machine at 
the printer’s right hand, arranged to insert resist- 
ance in the circuit, and so lowering the speed of the 
motor to any desired extent. The whole floor space 
covered by the motor, driving gear, and resistance 
is somewhat less than that which a steam-engine 
would take,a point of much importance in print 
Works. 

The current is conveyed to the motor from a 
generating dynamo by an insulated copper cable 
carried under the floor of the Exhibition buildings. 
The generating dynamo is fixed in the dynamo 
house immediately adjacent to Messrs. Mather and 
Platt’s pair of vertical engines and dynamos for 
lighting the fine art section. The distance from 
generator to motor is forty-five yards, but this 
might be greatly increased with very slight increase 
in the proportion of power lost in transmissions. 
The generating dynamo is also of the Manchester 
type, and is a similar machine to the motor, 
capable of generating 25 to 30 electrical horse- 
power at a speed of 950 revolutions per minute. 
It is driven by a double-cylinder diagonal engine 
with oylinders 8in. diameter, 10in. stroke, and run- 
ning at 180 revolutiuns per minute, with a short : : 
belt driving on the same principle as that used | mixture for extremely rapid combustion, which 
withthe motor. Although a separate engine and | they have brought to such perfection that the 
generating dynamo are provided this is not burning is accomplished in from the th to the 
necessary, and the current could be obtained th of a second. With powder thus prepared they 
from any dynamo of sufficient power used for | have produced their results. My son also has on a 
lighting or for working other motors. Arrangements | first trial succeeded in taking a photograph of a 
have been made for connecting the motor cables group of six persons in a drawing-room at 11 o'clock 
to any of the four dynamos working the inoan- m., using two grammes of magnesium powder. 
descent lamps in the art galleries. The whole loss | The exposure was made with a Steinheil’s aplanatic 
in conversion from mechanical to electrical power | lens, using full aperture at a distance of about 
in transmitting the electrical power and reconvert- | three yards from the subject. The sitters were all 
ing into mechanical power does not exceed 25 per|startled by the sudden glare; nevertheless, the 
cent. This isfar more than compensated for by | group on development came out perfectly sharp 
the fact that the engine driving the generating | and properly exposed, proving that the movement 
dynamo can be worked under the most economical | of the sitters caused by the shock was subsequent 
conditions, which is impossible with an engine|to the action of the light upon the plate. On 
driving direct. No better illustration of this account of the want of a proper reflector, the 
could be afforded than the fact that actually a | shadow side of the figures was somewhat dark, but 
smaller engine is employed for driving the | by no means hard. The inventors have introduced 
generating dynamo than would have been em- a very complete arrangement for making artistic 
ployed had the printing machine been driven portraits and for avoiding fumes, as they showed at 
direct, In a large print works, where there | the recent meeting of the society. 22 
are a considerable number of independent machines, The powder was exploded in a lantern consisting 
the advantage will be still more conspicuous, for, | of a strong flat case with a glass front. The can was 
in place of a separate small engine to each | impervious to the fumes, so that not a trace of them 
machine, working necessarily with low steam escaped. The lighting up of the shadows was 
pressure, often with considerable back pressure, | accomplished by tinfoil reflectors, and the soften- 
and generating under conditions where high effi- ing of the light was achieved by tissue paper 
ciency is impossible, a single high-class engine can | interposed between the blaze and the sitter. 
be used, working under the most favourable oon- | In addition to this the speaker indicated another 
ditions with high pressure steam, high expansion | method, for use especially when interiors or large 
proper automatic cut-off valves giving the highest | groups have to be photographed. This second 
efficiency. This engine would be employed to] method was also experimentally proved by the 
drive one or more generating dynamos, which | photographing of a group. The magnesium 
might also be employed for lighting purposes, and] mixture was burned in a long trough of sheet iron 
from these cables would be taken to each inde- and, as a protection from direct light, sheets o 
pendent machine worked by its own motor, Such | tissue paper were hung in à line in front of the 
a system has, moreover, the advantage of avoidin 
the necessity of steam and exhaust pipes and 
drain pipes for the engines running throughout 


INSTANTANEOUS PHOTOGRAPHY 
WITH MAGNESIUM LIGHT." 
By DR. H. W. VOGEL. 


NSTANTANEOUS photographs are now con- 
1 stantly being produced by every amateur, so 
that when taken in the ordinary way by daylight 
there is nothing in them to excite special attention. 
Instantaneous photography by artificial light, how- 
ever, is quite a new departure; and, as shown at the 
last meeting of the Berlin Society for the Ad- 
vancement of Photography, by. Messrs, Gädicke 
and Miethe, the process excited much interest 
among the fraternity. 

Mr. Gädicke stated that the inventors of the 
process had been for the last six months engaged 
in working it out, but had only now arrived at the 
point where it might be considered as practical. 
They used magnesium, but had abandoned the 
slow burning wire for the metal in a powdered 
state, and this in mixture with salts containing 
oxygen—ie., chlorate and nitrate of potassium. 
This had been done by many previously, but 
hitherto without complete success. The essence 
of the process is the employment of a mixture pro- 
ducing such a brilliant light and burning so 
rapidly as to permit the photographing instan- 
taneously of living objects. Instantaneous pictures 
produced by this process had been shown by Mr, 
Güdicke at the meeting held on March lith, but 
no one had guessed the means by which they had 
been produced, although a lively interest was dis- 
played by the members. The method employed 
was first experimentally shown. by Mr. Gädicke at 
the meeting of the 15th of April, since when others 
have followed in the same path, the first to do 80 
being E. Vogel, jun. f . 

The discovery of Giidicke and Miethe is, in fact, 
like the egg that Columbus stood on end. We, 
ourselves, four years since, experimented with 
magnesium flask-burning, but did not meet with 
success. At times the mixture burnt too slowly, 
and smoked too much. Sometimes the sitters were 
so much startled by the sudden blaze that we 
looked upon asuccessfui photograph as out of the 
question, since the violent movements of the model 
excluded all hope of a sharp picture. Giidicke and 
Miethe have, however, shown us that instantaneous 
portraiture is quite practicable by the means 
indicated. 

Still-life subjects, engravings, &c., have been 
photographed years since by the light from burn- 
ing magnesium powder, but for portraits a fresh 
device was necessary, and this was hit upon by 
Gidicke and Miethe by the composition of the 


From the Photographic News. 


apparatus. A further toning down of the light 
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may be obtained by using a second or third thick- 
ness of tissue paper, and this is so arranged in 
front of a portion of the line of flame as to diminish 
its power upon those parts of the subject that are 
nearest to the light, and so by te soles to better 
1 the part of the subject farthest from the 
ight. 

he inventors and J have taken in this manner 
agreat many Instantaneous groups at night time; 
and they have described their method in a work 
illustrated by two collo-types from negatives taken 
in a drawing room with instantaneous magnesium 


ght. 

The advantages of the method the authors de- 

scribe as follows :— 

“The portrait photographer is enabled by the 
means described to solve problems that have 
hitherto been either insoluble, or only overcome 
with the greatest difficulty. 

“(1) To take portraits either by day or night. 

“(2) To obtain during dull, heavy weather, 
especially in dark winter days,a bright, charmingly- 
lighted picture, by strengthening the light with a 
flash of magnesium light, and so giving piquancy 
to the illumination. 

“(3) To take portraits without difficulty in the 
private houses of their customers, 

“(4) To take sharp photographs, with certainty, 
of oa dien and dogs, even in a state of the greatest 
unrest. 

_“A point of great importance is that magnesium 
light may now also be used for photographing 
interiors, since the whole illumination being con- 
centrated in a moment, the fumes of the magnesium 
are harmless. They only form and spread when 
the exposure is over. Dark places may be lit up, 
and ‘moving persons and things therein found be 
instantaneously photographed. 

Amateurs who have no studio erected need now 
no longer fear to take portrait photographs. 

“The importance of instantaneous magnesium 
photography for all photo-chemical and physical 

urposes is very evident. We are now in a position, 

y the addition of sodium, lithium, barium, 
strontium, and lime salts to our light, to adapt it to 
ie purposes for which colour-sensitive plates are 

, 88 copying paintings, and the reproduction of 
coloured objects. 

“It also becomes possible to produce instan- 
taneous pictures with the highest magnifying 
power of our microscopes, and so to carry on 
researches on physiological actions, on the life of 
micro-organisms, on the formation of crystals, on 
molecular movements, &., which have hitherto 
not been practicable. 

“Various other applications to research, and in 
the arts, will be found; improvements will result 
therefrom, and that which is useless discarded. 
We, therefore, hope that our labours will not have 
been in vain. Our mixture, as well as the principle 
55 ia method of burning, we have protested by 

atent.” 


ON THE THEORY OF THE TELE- 
‘PHONE: THE MONO-TELEPHONE 
OR ELECTRO - MAGNETIC RE- 
SONATOR. ` : 


By M. E. MERCADIER. 
a former paper (Comptes 


i pp. 744, 1:001} on the theory of the telephone, 
I think I showed that the magnetic diaphragm of 
this apparatus is animated by two different kinds 

movements which are superposed. One kind 
consists of the movements of resonance, which sre 
molecular and independent of the outward form ; 
it is these that enable the diaphragm to transmit 
and reproduce all sounds, a characteristic property 
that ought to have been expressed in the very name 
of the telephone by calling it pan-telephone. The 
others are harmonio movements and are trans- 


Rendus CI. 


Versal, corresponding to the fundamental sound and |. 


e harmonics of the diaphragm, and depending on its 
elasticity, form, and structure; the former are pre- 
judicial to the clear transmission of music and 
speech, for they alter the timbre, the harmonics 
only coinciding by the merest chance with those of 
the voice or instruments now in use. In order 
to place beyond the existence and super- 
position of these two kinds of movements, I 
endeavoured to make the one predominate over the 
other at will in the same diaphragm. This was 
effected by means of the following method, which 
I invented in 1881, and have merely simplified 
since. 1, The diaphragm of any telephone is 
placed in conditions favourable to its vibrating 
transversely freely, and in such a manner as to 
enable the division into nodal lines corresponding 
to a determined given sound to be produced. For 
this purpose, instead of the diaphragm being fixed 
at its edges, as is generally the case, it is simply 
placed as near as possible to the pole of the electro- 
magnet on a sufficient number of points of a nodal 
line. If it is a rectangular diaphragm, it is placed 
upon two rectilinear Pea coinciding with the 
two nodal lines of the fundamental sound. If it 
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is a circular diaphragm, three apertures are made, 
from two to three millimètres in diameter, at the 
angles of an equilateral triahgle inscribed in the 
circumference which constitutes the nodal line of 
the first harmonio, and the disc is laid on 
three points of cork placed in a correspond- 
ing manner on a fixed straw and penetrating 
into the apertures. This being done, let us 
introduce into the bobbin of the apparatus a 
series of currents of very. low intensity, and 
gradually decreasing period, for example, proceed- 
ing from the emission of musical sounds before any 
transmitter whatever, either telephonic or radio- 
phonic. Then the telephonic receiver, modified as 
already described, only vibrates appreciably under 
the action of the currents whose period is equal to 
that of the corresponding sound at the nodal line 
on which the diaphragm rests, a sound which I will 
term particular or special: it is no longer pan- 
telephonic, it is mono-telephonic, and may there- 
fore be called a mono-telephone. This result is 
not absolute. In reality, the diaphragm sounds 
some sub-harmonics of the special sound corre- 
sponding to the fixed nodal line; but their 
intensity is comparatively very low; and besides, 
the diaphragm reproduces somewhat lower or 
higher in period than the special sound, but the 
extreme interval between these sounds is very 
small, and does not generally exceed one or two 
commas. ' 

These reservations are similar to those that have 
to be made in connection with resonators in 
acoustics, Likewise the kind of analysis that a 
mono-telephone makes of what we may term the 
electro-magnetic waves is analogous to that made 
of the sound waves.by a resonator. In fact, if we 
communicate to them a series of successive or 
simultaneous waves of different periods, each of 
them selects in a certain degree that of the particu- 
lar sound that corresponds to its geometrical form, 
and to the conditions in which it is placed, and 
greatly strengthens it. Themono-telephone might 
thus be termed an electro-magnetic resonator. 

2. In the arrangement we have just described 
the transverse movements predominate, and it is 
easy to see the effect that they would have in an 
ordinary telephone; for if we try to reproduce by 
means of a mono-telephone articulate speech spoken 


‘into a transmitter, either we hear scarcely anything 


if the particular sound of the apparatus is not 
within the scale of the human voice (from the 2nd 
to the 4th C.), or else, in the contrary case, we only 
hear sounds modified in quality and muffled 
articulations, the whole being drowned, as it 
were, in the sonorousness of the special sound 
every time it ocours. But it is very easy 
to produce the opposite effect—viz., to make 
the molecular movements of resonance pre- 
dominate over the transverse ones, and thus 
render the mono-telephone pan-telephonic, and 
make it reproduce all sounds with the same 
intensity and articulate speech with clearness. To 
do this it is sufficient to place obstacles in the way 
of the transverse harmonic vibrations by lightly 
fixing the edges or several points of the diaphragm ; 
for example, by placing the finger on it in a certain 
manner. The most simple way of performing the 
experiment is as follows: — We receive into the 
mono-telephone various successive or simultaneous 
sounds, among which is the special sound or articu- 
late speech at about the pitch of this sound. We 
place our ear to the diaphragm; while it is a 
certain distance away, or at the most just brushing 
it, we hear only the special sound; but as we apply 
the ear to the diaphragm more closely, the special 
sound becomes weaker and weaker, and at last we 
hear all sounds with equal intensity and articulate 
speech without any appreciable alteration of 
quality. By this very simple method we cause the 
movements of resonance to predominate over the 
transverse ones, and give to the apparatus the pan- 
telephonic property possessed by the ordinary tele- 
phone with fixed diaphragm. 


STRONG DAMP-PROOF GLUE. 


HE books are full of directions for making 
waterproof glues which do not pan out to 

be as waterproof as could be desired, so says an 
American paper. Many of the recipes have been 
designed by men who have but little knowledge 
of chemistry, and who misunderstand the terms 
which are sometimes used. Many of the best 
recipes for the glue are neglected, because people 
do not understand the reason for adding some of 
the strange ingredients which are recommended. 
Some of the best recipes have been omitted from 
the later books, because the authors have not 
taken pains to test what they ze ede or recom- 
mende Chemical experience does not always 
enable one to decide on the goodness of a given 
recipe or, the usefulness of an ingredient in a 
mixture. For a strong glue which will hold ina 
damp place the following recipe works well. Glue 
repared in this way will hold leather belts in 
deep cellars, wheel pits, and similar situations. 
Take of the best and strongest glue enough to 
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make a pint when melted. Soak this until soft. 
Pour off the water as in ordinary glue making, and 
add a little water if the glue is likely to be too 
thick. When melted, add three tablespoonfuls of 
boiled linseed oil. Stir frequently, and keep up 
the heat till the oil disappears, which may take 
the whole day, and perhaps more. If necessary, 
add water to make up for that loss by evaporation. 
When no more oil is seen, a tablespoonful of 
whiting is added and thoroughly incorporated with 
the glue. Prepared in this way the glue is stronger 
than that made in the ordinary way, and resists 
dampness far better. It does not exactly come 
under the head of waterproof glue, though it is 
not affected by moisture. Glue of this kind has 
been used with success in fastening belts in wheel 
pits where the joint was constantly exposed to 

amp. The whiting cannot be omitted without 
injuring the glue very much. It contributes 
materially to the strength. Though along time 
is required for the preparation, the value of the 
results is sufficient to amply repay the labour 
expended. 


SIMPLE POLARISCOPE FOR THE 
| TOY MICROSCOPE." 


HE possessor of an inexpensive microscope, or 

in fact, of any other microscope not provided 
with a polariscope, will feel well repaid for his 
labour if he will construct and apply to hbis instru- 
ment a polariscope like that shown in the annexed 
engraving. The cash outlay for the material is 
25 or 80 cents, and only an hour or so of time is 
required to complete the attachment, To the draw- 
tube of the microscope is fitted a paper tube, which 
is readily made by gumming writing paper and 
winding it around a cylindrical stick of the proper 
size. To the papergube is fitted a second tube, 
and this last tube is cut diagonally through the 
centre at an angle of 35° 25. One of these pieces 
is inserted in the first tube, and sixteen or eighteen 
elliptical glass covers, such as are used for covering 
mounted microscopio objects, are placed on the 
diagonally cut end of the inner tube. The glasses 
should be thoroughly cleaned, and when in position 
in the tube they are held by the remainder of the 
diagonally cut tube. The sectional view of the 
instrument clearly shows the position of these 
glasses in the draw-tube. The tube which goes 
under the stage is made in precisely the 


same way, and is supported in position for 
use by a short paper tube secured to a cardboard 
casing adapted to slide over the stage of the micro- 
scove, as shown in the engraving. Notches are 
formed in the rear edge of the upper part of the 
casing (Fig. 2) to allow it to slip by the slide- 
holding clips, as shown in Fig. 1. 


The lower tube 


must be capable of turning in the short fixed tube, 
and it may be prevented from falling out by gluing 
a cardboard band or a piece of small cord around 
its upper end, forming a sort of flange. The hole 
in the appar part of the casingis made larger than 
the movable tube, to admit of inserting the tube 
from the top of the casing. The part of the at- 
tachment below the stage is the polariser. The 
part in the draw-tube is the analyser. By turning 
the polariser, the light being thrown directly up 
the tube by the mirror, the field of the microscope 
will appear alternately light and dark, showing 
the partial extinguishment of the polarised beam 
twice during each revolution of the polariser. 
When the field is darkest, a piece of mica of the 
— 
9 From the Scientific American. 


338 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,159. 


JUNE 10, 1887. 


proper thickness inserted between the stage and 
objective renders the field light, and it may pro- 
duce a colour effect, in addition to its depolarising 
effect. The colours depend on the thickness of 
the film or upon its position in the instrument. 
There £re various chemical salts and animal and 
vegetable substances which produce brilliant colour 
effects in the polarised beam. Salicine is a 
favourite. Santonine is good. Tartaric acid, 
boracic acid, and cane sugar are easily prepared by 
allowing their solution to crystallise on the glass 
slip. Some of these substances, salicine for ex- 
ample, may be fused upon the slipand recrystallised. 
The colours may be heightened by placing a film 
of mica behind the object during examination. 
Different colours will be produced by different 
thicknesses of mica. Among animal e to 
be examined in this way are fish scales, parings of 
the finger-nails and of horses’ hoofs, parings of 
eorns and of horn. Among vegetable substances, 
the sections of some woods, the cuticle of plants, 
the rush for example, form good polariscope 
objects. Many minerals show well in polarised 
light; but they are generally difficult of prepara- 
tion. Selenite is an exception; it may be readily 
reduced to the proper thickness to secure brilliant 
effects. The polariscope above described, although 
not as desirable as one provided with a pair of 
Nicol prisms, is nevertheless worth having, and 
will give its possessor a great deal of satisfaction. 


CENTRES FOR WOOD - TURNING.* 


T the closing paragraph of his article (see p. 
341, Vol. XLIV.) Mr. Barrows says a centre 
might be devised for live spindle that would safely 
hold small light work, and would be a desirable 
tool ; and as laziness and necessity, the father and 
mother of invention, led me to make such a tool 
some five years ago, which I have used more or less 
ever since, I will describe it for the benefit of the 
trade, first stating that I am a machinist, but make 
some patterns because I have to. Fig. 1 is a longi- 
tudinal section of the live centre, and Fig. 2 of the 
-dead centre, while Figs.3 and 4 are end views of 
the same, respectively. It will be seen that the 
dead centre is nearly the same as Mr. Barrows's 
Fig. 6 (loc. cit.), or the common point and ring 
-centre, which is very old, while the live centre is 
of the same shape, although larger, but with four 
notches cut in the ring, which produces, or rather 
_leaves, four teeth for holding and driving the work. 
There is, however, a radical difference between 
these centres and Mr. Barrows's Fig. 6, in that they 
are straight on the outside, instead of tapering, 
which latter form has a tendency to force the work 
apart, while mine do not. The dimensions of this 
pair of centres, which are the only ones I ever 
made, are as follows: Live centres, fin. diameter; 
dead centre, jin. diameter; diameter of point, 
nearly #,in., and the points project beyond the 
edge of the ring j,in. The angle of the taper inside 
of the ring with the outside of the centre, or with 
its axis, is 30° in both centres. The teeth on the 
live centre are jin. long, and the circular groove in 
the dead centre is about fin. deep. The teeth on 
the live centres are produced by cutting four 
not ches, the side lines of which should be radial, in 
order to leave the teeth strong and not cut away 
the bevel inside the teeth too much, as this is what 
‘draws and holds the two halves of the work 
together. The teeth and spaces should be as near 
as possible of the same size, each tooth and each 
notch being one-eighth of the circle. These spaces 
could be cut with a milling cutter of the right 
shape, letting the cutter into the body of the centre 
in such a way as to clear the point of the centre. 

These centres can be made of any size, and large 
sizes for live centres might be made of cast-iron, 
and to screw on the spindle, with a steel ring on 
the outside, in which to out the teeth, and with the 
centre point inserted, as Mr. Barruws suggests. 
The two centres may be of the same diameter for 
large work; but a small dead centre is better for 
small work, as it does not tend to twist the work so 
much as a larger one, and on small work, having 
small core prints, this is important. I consider gin. 
for the live, and zin. for the dead centre, as the 
smallest sizes that are needed; yet, with a little 
care, I have turned a split pattern, 12in. long and 
din. diameter, and small patterns from 2in. to 8in. 
long, with },in. core prints on each end. 

These centres are as good for sol id work as any, 
and patterns can be turned in four pieces, equally 
as well as in two pieces; and a half-round piece 
ean be turned as well as a full round. The live 
centre drives very strong—I think as strong as any 
ether—and the work never gets loose sideways. 
have turned patterns for cored work of irregular 
shape in halves, and obtained the proper shape 
and size by trying one-half of the core pattern on 
one-half of the pattern, as the work oan be taken 
out of the lathe and put back as often as necessary, 
the same as if solid. I also sometimes turn the 
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round parts of solid patterns in halves, as it is 
often easier to make a pattern in that way. When 
a job is long and springy, of course it will need one 
or more screws in it, to prevent the eentrifugal 
force from throwing it apart in the middle; but if 
these centres are of a size in proportion to the work, 
dogs and centre plates on the ends of the work can 
be entirely dispensed with. 

In using these centres, after getting out the two 
pieces for a split pattern, put a hand- clamp on 
each end, if it is long enough; if not, then put on 
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one, and make an awl hole in each end of the 
pattern, as near as possible in the joint. Then put 
the job in the lathe, and turn up the tail spindle, 
until both centres are far enough into the wood, 
and then take off the clamps, oil the dead centre, 
and go ahead. These centres should be tempered 
a low blue, about like a screw-driver. I do not 
olaim that a half pattern can be turned with these 
centres, which shall be found, after turning, to 
have the joint exactly in the centre every time; 
but it will come very near, probably as near as any, 
for none of them are perfect, 


MULTIPLEX PERSONALITY.* 


By FREDERIC W. H. MYERS. 


1 PURPOSE in this paper briefly to suggest 

certain topics for reflection—topics which will 
need to be more fully worked out elsewhere. My 
theme is the multiplex and mutable character of 
that which we know as the personality of man, 
and the practical advantage which we may gain 
by discerning and working upon this as yet unre- 
cognised modifiability. I shall begin by citing a 
few examples of hysterical transfer, of morbid dis- 
integration; I shall then show that these spon- 
taneous readjustments of man’s being are not all 
of them pathological or retrogressive; nay, that 
the familiar changes of sleep and waking contain 
the hint of further alternations which may be 
beneficially acquired. And, lastly, I shall point 
out that we can already by artificial means induce 
and regulate some central nervous changes which 
effect physical and moral good ; changes which may 
be more restorative than sleep, more rapid than 
education. Here, I shall urge, is an avenue open 
at once to scientific and to philanthropic endeavour, 
a hope which hangs neither on fable nor on fancy, 
but is based on actual experience and consists with 
rational conceptions of the genesis and evolution 
of man. 

I begin, then, with one or two examples of the 
pitch to which the disassociation of memories, 
faculties, sensibilities may be carried, without re- 
sulting in mere insane chaos, mere demented 


oblivion. These cases as yet are few in number, It |P 


is only of late years—and it is mainly in France— 
that savants have recorded with due care those 
psychical lessons, deeper than any art of our own 
can teach us, which natural anomalies and aberrant 
instances afford. 

Pre-eminent among the priceless living docu- 
ments which nature thus offérs to our study stand 
the singular personages known as Louis V. and 
Félida X. Félida's name at least is probably 


Í | familiar to most of my readers; hut Louis V. 8 


case is little known, and although some account of 
it has already been given in English, it will be 
needful to recall certain particulars in order to in- 
troduce the speculations which follow. 

Louis V. began life (in 1863) as the negleoted 
child of a turbulent mother. He was sent toa 
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reformatory at ten years old, and there showed 
himself, as he has always done when his organisa- 
tion has given him a chance, quiet, well-behaved, 
and obedient. Then at fourteen years old he had a 
great fright from a viper—a fright which threw 
him off his balance and started the series of 
psychical oscillations on which he has been tossed 
ever since. At first the symptoms were only 
physical, epilepsy and hysterical paralysis of the 
egs; and at the asylum of Bonneval, whither he 
was next sent, he worked at tailoring steadily for a 
couple of months. Then suddenly he had a hystero- 
epileptio attack—fifty hours of convulsions and 
ecstasy—and when he awoke from it he was no 
longer paralysed, no longer acquainted with tailor- 
ing, and no longer virtuous. His memory was set 
back, so to say, to the moment of the viper's appear- 
ance, and he could remember nothing since. His 
character had become violent, greedy, and quarrel- 
some, and his tastes were radically changed. For 
instance, though he had before the attack been a 
total abstainer, he now not only drank his 
own wine, but stole the wine of the other 
patients. He escaped from Bonneval, and after a 
few turbulent years, tracked by his occasional 
relapses into hospital or madhouse, he turned up 
once more at the Rochefort asylum in the character 
of a private of marines, convicted of theft but con- 
sidered to be of unsound mind, And at Rochefort 
and La Rochelle, by great good fortune, he fell 
into the hands of three physicians—Professors 
Bourru and Burot, and Dr. Mabille—able and 
willing to continue and extend the observations 


| which Dr. Camuset at Bonneval, and Dr. Jules 


Voisin at Bicétre, had already made on this most 
precious of mauvais sujets at earlier points in his 
chequered career. 

He is now no longer at Rochefort, and Dr. Burot 
informs me that his health has much improved, 
and that his peculiarities have in great part dis- 
appeared. I must, however, for clearness sake, use 
the present tense in briefly describing his condition 
at the time when the long series of experiments 
were made. 

The state into which he has gravitated is a very 
unpleasing one. There is paralysis and insensi- 
bility of the right side, and (as is often the case in 
right hemiplegia) the speech is indistinct and 
difficult. Nevertheless, he is constantly haranguing 
anyone who will listen to him, abusing his physi- 
cians, or preaching, with a monkey-like impudence 
rather than with reasoned clearness, radicalism in 
politics, and atheism in religion. He makes bad 
jokes, and if anyone pleases. him he endeavours to 
caress him. He remembers recent events during 
his residence at the Rochefort asylum, but only two 
scraps of his life before that date—viz., his vicious 

eriod at Bonneval and a part of his stay at 
icétre. 

Except this strangely fragmentary memory 
there is nothing very unusual in this condition 
and in many asylums no experiments on it woul 
have been attempted. Fortunately, the physicians 
of Rochefort were familiar with the efficacy of 
the contact of metals in provoking transfer of 
hysterical hemiplegia from one side to the other. 

hey tried various metals in turn on Louis V. Lead, 
silver, and zinc had no effect. Copper produced a 
slight return of sensibility in the paralysed arm; 
but steel, applied to the right arm, transferred the 
whole insensibility to the left side of the body. 


Inexplicable as such a phenomenon certainly. is, 
it is sufficiently common (as French physicians 
hold) in hysterical cases to excite little 
surprise. What puzzled the doctors was the 
change of character which accompanied the 
change of sensibility. When Louis V. issued 
from the crisis of transfer, with its minute 
of anxious expression and panting breath, 
he was what might fairly be called a new 
man. The restless insolence, the savage impulsive- 
ness, have wholly disappeared. The patient is now 
gentle, respectful, and modest. He can speak 
clearly now, but he only speaks when he is spoken 
to. If he is asked his views on religion and 

olitios, he prefers to leave such matters to wiser 

eads than his own. It might seem that morally 
and intellectually the patient's cure had been cem- 
lete. 
But now ask him what he thinks of Rochefort; 
bow he liked his regiment of marines. He will 
blankly answer that he knows nothing of Roche- 
fort, and was never a soldier in his life. Where 
are you, then, and what is the date of to-day?" 
“I am at Bicétre; it is January 2nd, 1884; and 
I hope to see M. Voisin to-day, as I did yester- 


day.’ 

I is found, in fact, that he has now the memory 
of two short periods of life (different from those 
which he remembers when his right side is para- 
lysed), periods during which, so far as can now be 
ascertained, his oharacter was of this same decorous 
type and his paralysis was on the left side. 

These two conditions are what are now termed 
his first and his second, out of a series of six or 
more through which he can be made to pass. For 
brevity's sake I will further desoribe his fifth state 


only. 


— KX 


8 


w y 


Vs YU o nR 


—. 
Ar 


R ILA S SH A a -gra u 


A 


, . et f Ki is is’ K 1. 2 


K 9 


K. ; , / U E H js de 


— 
ra 


Ss bf r 


the 


3 EL Ph os 


al 


2 of tc ps 77 


a . 


— 
„ SS 


r K 4 „„ Pi pA 


, ee 8 te 


JUNE 10, 1887. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,159. 


339 


Ifhe is placed in an electric bath, or if a magnet 
he placed on his head, it looks at first sight as 
though a complete physical cure had been effected. 
All paralysis, all defect of sensibility, has dis- 

peared. His movements are light and active, 
his ession gentle and timid. But ask him 
where he is, and you find that he has gone back to 

á boy of 14, that he is at St. Urbain, his first re- 

formatory, and that his memory embraces his years 

of childhood, and stops short on the very day when 
he had the fright with the viper. If he is pressed 
to recollect the incident of the viper, a violent 

E p danas crisis puts a sudden end to this phase 

his personality. 

Is there, then, the reader may ask, any assignable 
law which governs these strange revolutions? Any 
reason why Louis V. should at one moment seem a 
mere lunatic or savage, at another moment should 
rise into decorous manhood, at another should re- 
cover his physical soundness, but sink backward in 
mind into the child? Briefly, and with many 
reserves and technicalities perforce omitted, the 
view of the dectors who have watched him is some- 
what as follows: A sudden shock, falling on an 
unstable organisation, has effected in this boy a 
profounder severance between the functions of 
the right and left hemispheres of the brain 
than has perhaps ever been observed before. 
We are accustomed, of course, to see the 
right side of the body paralysed and in- 
sensible in consequence of injury to the left 
hemisphere, which governs it, and vice-versd. And 
we are accustomed in hysterical cases—cases where 
there is no actual traceable injury to either hemi- 
e see the defects in sensation and motility 

t rapidly—shift, as I may say, at a touch— 
from one side of the body to the other. But we 
cannot usually trace any corresponding change in 
the mode of functioning of what we assume as the 
“highest centres,” the centres which determine 
those manifestations of intelligence, character, 
memory, on which our identity mainly depends. 
Yet in some cases of aphasia and of other forms of 
asemia (the loss of power over signs, spoken or 
written words, and the like) phenomena have 
occurred which have somewhat prepared us to find 
that the loss of power to use the left—which cer- 
tainly is in some ways the more developed—hemi- 
sphere may bring with it a retrogression in the 
higher characteristics of human life. And the 
singular phenomenon of automatic writing (as I 
have previously tried to show) seems often to de- 
pend on an obscure action of the less-used hemi- 
aparo: Those who have followed these lines of 
observation may be somewhat prepared to think it 
possible that in Louis V. s case the alternate pre- 
dominance of right or left hemisphere affects 
memory and character as well as motor and sensory 
innervation. Inhibit his left brain (and right 
side) and he becomes, as one may say, not only 
left-handed but sinister; he manifests himself 
through nervous arrangements which have reached 
a lower degree of evolution. And he can represent 
in memory those periods only when his personality 
had assumed the same attitude, when he had 
crystallised about the same point. 


Inhibit his right brain, and the higher qualities 
of character remain, like the power of speech, 
intact. There is self-control ; there is modesty ; 
there is the sense of duty—the qualities which 
man has developed as he has risen from the savage 
level. But, nevertheless, he is only half himself. 
Besides the hemiplegia, which is a matter of 
course, memory is truncated too, and he can 
summon up only such fragments of the past as 
chance to have been linked with this one abnormal 
state, leaving unrecalled not only the period of 
sinister inward ascendency, but the normal period 
of childhood, before his Wesen was thus cloven in 
twain. And now if by some art we can restore the 
equipose of the two hemispheres again, if we can 
throw him into a state in which no physical trace 
is left of the severance which has become for him 
a second nature, what may we expect to find as 
the psychical concomitant of this restored in- 
tegrity ? What we do find is a change in the 
porion! which, in the glimpse of psychical possi- 

ilities which it offer us, is among the most inter- 
esting of all. He is, if I may so say, born again ; 
he becomes as a little child; he is set back in 
memory, character, knowledge, powers to the days 
before this trouble came upon him or his worse 
self assumed its sway. 

I have begun with the description of an extreme 
case, a case which, to many of my readers may 
seem incredible in its bizarrerie. But though it is 
extreme it is not really isolated; it is approached 
from different sides by oases already known. The 
mere resumption of life at an earlier moment, for 
instance, is, of course, only an exaggeration of a 
B which frequently appears after cere- 

ral injury. The trainer, stunned by the kiok of a 
horse, completes his order to loosen the girths the 
moment that trepanning has been successfully per- 
formed. The old lady struck down at a card party, 
and restored to consciousness after a long insen- 
sibility, A a her weeping family by the 
inquiry, “What are trumps?” But in these com- 


mon cases there is but a morsel cut out of life ; the 
personality reawakens as from sleep, and is the 
same asof old. With Louis V. it is not thus; the 
memories of the successive stages are not lost, but 
juxtaposed, as it were, in separate compartments; nor 
oan one say what epochs are in truth intercalary, 
or in what central channel the stream of his being 
flows. 

Self-severances profound as Louis V. s are 
naturally to be sought mainly in the lunatic asylum. 
There, ind ed, we find duplicated individuality in 
its grotesquer forms. We have the man who has 
always lost himself, and insists on looking for him- 
self under the bed. We have the man who main- 
tains that there are two of him, and sends his plate 
a second time, remarking, “I have had plenty, but 
the other fellow has not.“ We have the man who 
maintains that he is himself and his brother too, 
and when asked how he can possibly be both at 
one, replies, “Oh, by a different mother.” 

Or sometimes the personality oscillates from one 
focus to another, and the rival impulses, which in 
us merely sway different moods, objectify them- 
selves each in a persona of its own. An hysterical 
foe believes herself one week to be “ Sceur 

arthe des Cinq Plaies, and the next week 
relapses into an imaginary “ Madame Poulmaire,”’ 
with tastes recalling a quite other than conventual 
model. Another patient seems usually sane enough, 
but at intervals he lets his beard grow, and is 
transformed into a swaggering lieutenant of artil- 
lery. The excess over, he shaves his beard and 
becomes once more a lucid though melancholy 
student of the Early Fathers. Such changes of 
character, indeed, may be rapid and varied tv any 
extent which the patient’s experience of life will 
allow. In one well-known case a poor lady varied 
her history, her character, even her sex, from day 
to day. One day she would be an emperor's bride, 
the next an imprisoned statesman— 


Juvenis quondam, nnne femina, Cæneus, 
Rursus et in veterem fato revoluta figuram. 


Yet more instructive, though often sadder still, 
are the cases where the disintegration of person- 
ality has not reached the pitch oF 1 insanity, but has 
ended in a bewildered impotence, in the horror of 
alifelong dream. Speaking generally, such cases 
fall under two main heads—those where the loss 
of control is mainly over motor centres, and the 
patient can feel but cannot act; and those where 
the loss of control is mainly over sensory centres, 
and the patient acts but cannot feel. 

Inability to act just as we would wish to act isa 
trouble in which we most of us share. We prob- 
ably have moods in which we can even sympathise 
with that provoking patient of Esquirol’s, who, 
after an attack of monomania, recovered all those 
social gifts which made him the delight of his 
friends, but could no longer be induced to give 
five minutes’ attention to the most urgent busi- 
ness, “ Your advice,” he said cordially to Esquirol, 
“ is thoroughly good. I should ask nothing better 
than to follow it, if you could further oblige me 
with the power to will what I please.” Sometimes 
the whole life is spent in the endeavour to perform 
trifling acts—as when a patient of M. Billod's 
spent nearly an hour in attempting to make the 

ourish under his signature to a power of attorney ; 
or tried in vain for three hours, with hat an 
gloves on, to leave his room and go out to a 
pageant which he much wished to see. Such cases 
need heroic treatment, and this gentleman had the 
1826 to be caught and cured by the Revolution of 

4 e 

Still more mournful are the cases where it is 
mainly the sensory centres which lie, as it were 
outside the personality; where thought and will 
remain intact, but the world around no longer 
stirs the wonted feelings, nor.can reach the solitary 
soul. “In all my acts one thing is lacking—the 
sense of effort that should accompany them, the 
sense of pleasure that they should yield.” “All 
things,” said another sufferer, “ are immeasurably 
distant from me; they are covered with a heavy 
air. Men seem to move round me,” said another, 
, like moving shadows.” And gradually this sense 
of ghostly vacancy extends to the patient’s own 
person. Each of my senses, each part of me, is 
separate from myself. J’existe, mais en dehors 
de la vie réelle.” It is as though Teiresias, who 
alone kept his true life in unaubstantial Hades, 
should at last feel himself dream into a shade. 

Sometimes the regretful longing turns into a 
bitter sense of exile, of banishment, of fall 
from high estate. There are words that remind 
us of the passionate protestations of Empedocles, 
refusing to accept the earth as his veritable home. 
abo rte kal xh”, said the Sicilian of Sicily, 
idwy dovvnPea ywpov (“I wept and lamented, look- 
ing on a land to me unwonted and unknown”). 
‘“‘ Lorsque je me trouvais seul,” said a patient of 
Krishaber s, “dans un endroit nouveau, j'étais 
comme un enfant nouveau-né, ne reconnaissant 
plus rien. J'avais un ardent désir de revoir mon 
ancien monde, de redevenir l'ancien moi; c'est ce 
désir qui m'a empéché de me tuer.” 

These instances have shown us the retrogressive 


change of personality, the dissolution into inco- 
ordinate elements of the polity of our being. We 
have seen the state of man like a city blockaded, 
like a great empire dying at the core. And of 
course a spontaneous, unguided disturbance in a 
machinery so complex is likely to alter it more 
often for the worse than for the better. Yet here 
we reach the very point which I most desire to 
urge in this paper. I mean that even these spon- 
taneous, these unguided disturbances, do some- 
times effect a change which is a marked improve- 
ment, Apart from all direct experiment, they 
show us that we are, in fact, capable of being 
reconstituted after an improved pattern, that we 
may be fused and recrystallised into greater clarity ; 
or, let us say more modestly, that the shifting 
sand-heap of our being will sometimes suddenly 
settle itself into a new attitude of more assured 
equilibrium. 

Among cases of this kind which have thus far 
been recorded, none is more striking than that of 
Dr. Azam's often-quoted patient, Félida X. 

Many of my readers will remember that in her 
case the somnambulic life has become the normal 
life; the “second state,” which appeared at first 
only in short, dream-like accesses, has gradually 
replaced the “ first state,” which now recurs but 
for a few hours at long intervals. But the point 
on which I wish to dwell is this: that Feélida’s 
second state is altogether superior to the first— 
physically superior, since the nervous pains which 
had troubled her from childhood have disappeared ; 
and morally superior, inasmuch as her morose, self- 
centred disposition is exchanged for a cheerful 
activity which enables her to attend to her chil- 
dren and her shop much more effectively than when 
she was in the “état bête,” as she now calis what 
was once the only personality that she knew. In 
this case, then, which is now of nearly 30 years’ 
standing, the spontaneous readjustment of nervous 
activities—the second state, no memory of which 
remains in the first state—has resulted in an im- 
provement profounder than could have been antici- 
pated from any moral or medical treatment that 
we know. The case shows us how often the word 
„normal means nothing more than “what hap- 
pens to exist.“ For Feélida’s normal state was in 
fact her morbid state; and the new condition, which 
seemed at first a mere hysterical abnormality, has. 
brought her toa life of boaily and mental sanity 
which makes her fully the equal of average women 
of her class. : 

Now, before we go further, let us ask ourselves 
whether this result, which sounds so odd and 
paradoxical, ought in reality to surprise us? Had 
we any reason for supposing that changes as pro- 
found as Félida’s need always be for the worse, 
that the phase of personality in which we happen 
to find ourselves is the phase in which, given our 
innate capacities, it is always best for us to be ? 


To make this question more intelligible, I must 
have recouree to a metaphor. Let us picture the 
human brain as a vast manufactory, in which 
thousands of looms, of complex and differing 
patterns, are habitually at work. These looms are 
used in varying combinations; but the main 
driving-bands, which connect them severally or 
collectively with the motive power, remain for the 
most part unaltered, 

Now, how do I come to have my looms and 
driving-gear arranged in this particular way? Not, 
certainly, through any deliberate choice of my own. 
My ancestor the ascidian, in fact, inherited 
the business when it consisted of little 
more than a single spindle. Since his day 
my nearer ancestors have added loom after loom. 
Some of their looms have fallen to pieces un- 
heeded ; others have been kept in repair because 
they suited the style of order which the firm had 
at that time to meet. But the class of orders re- 
ceived has changed very rapidly during the last 
few hundred years. I have now to try to turn out 
altruistic emotions and intelligent reasoning with 
machinery adapted to self-preserving fierceness or 
manual toil. And in my efforts to readjust and re- 
organise I am hindered not only by the old- 
fashioned type of the looms, but by the inconvenient 
disposition of the driving gear. I cannot start one 
useful loom without starting a dozen others that 
are merely in the way. And I. cannot shift the 
driving gear to suit myself, for I cannot get at 
much of it without stopping the engines, and if I 
stopped my engines I should not know how to set 
them going again. In this perplexity I watch what 
happens in certain factories—F'¢lida's, for instance 
—where the hidden part of the machinery is sub- 
ject to certain dangerous jerks or dislocations 
after which the gearings shift of themselves, an 
whole groups of looms are connected and discon- 
nected in a novel manner. From hence I get at 
least a hint as to the concealed attachments; and 
if I see that new arrangement working well I have 
an object to aim at; I can try to produce a similar 
change, though a smaller one, among my own looms 
and by my own manipulation. 

For even if these profoundest spontaneous 
changes are beyond the reach of imitation, there 
are smaller changes, long familiar to us, which we 
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now see in a new light, as imitable in a manner 
which shall reproduce their advantages without 
their drawbacks. There is the painless trance 
which sometimes supervenes in hysteria; there is 
the action of alcohol ; there is especially the action 
of opium, which from the first commended itself 
by its physical effect, by the emotional tranquillity 
which it induces, Such at least seems to be the 
inference from the well-known passage where the 
wifely Helen determines to gives her husband and 


without interrupting themselves by perpetual tears 
and lamentations, 


Then heaven-born Helen in their cups would throw 
Nepenthes, woeless banisher of woe: 

This whoso drank daylong no tear should shed— 
No, though he gazed on sire and mother dead ; 

No, though his own son on that dreamy day 
Before his own eyes raging foes should slay. 


The successive discoveries of intoxicants, nar- 
cotics proper, and anesthetics formed three 
important stages in our growing control over the 
nervous system. Mesmer's discovery, or rather his 
rediscovery of a process probably at least as old as 
Solon, marked an epoch of quite equal significance. 
And the refinements on Mesmer's process which 
this country has seen, the discoveries linked with 
the names of Puységur, Esdaile, Braid, Charcot, 
&c., though often set forth with an air of con- 
troversy rather than of co-operation, will gradually 
be recognised as mutually concordant elements in a 
new branch of moral as well as physical thera- 
peutics, Nay, it is a nascent art of self-modifica- 
tion; a system of pulleys (to return to our previous 
metaphor), by which we can disjoin and reconnect 

ortions of our machinery which admit of no 
irecter access. | 
(To be continued.) 
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John Bright on Kindness to Animals. 
In connection with his speech last week at Roch- 
dale on the desirability of teaching children in 
Sunday schools lessons of kindness to animals and 
to each other, the conductor of the ‘ Children’s 
Corner” in the Weekly Times and Echo has re- 
ceived a very kind letter from Mr. John Bright. 
The Children’s Society in question, which numbers 
many thousands of members, pledges its adherents 
“ to defend the weak against the strong, to be kind 
to all dumb creatures, to avoid all cruelty tohuman 
being, bird, or beast, to be guilty of no rudeness to 
the poor, and to be friendly to one another.” All 
children can join, and it is hoped that many Sun- 
day-school teachers, mindful of Mr. Bright's re- 
marks, may be induced to assist. In his letter Mr. 
Bright says: The Children's Corner’ in the 
Weekly Times and Echo will, I believe, be very in- 
teresting and instructive to young people. I hope 
very many of them may gather information and 
much good from your labours in their behalf. It 
is pleasant to me to know that my speech has given 
you satisfaction.” 


The Temperature of the Skin.—The experi- 
ments of Davy long ago demonstrated irrefutably 
that the temperature of the interior of the body 
varied littlein man with race, climate, or season ; yet 
it is familiar to all that the temperature of the'skin 
varies considerably in different parts —the extremi- 
ties, for example, and those parts of the skin in 
which the circulation is feeble being cooler than 
other parts. Quite recently some interesting 
experiment to determine these variations of the 
surface have been made by Prof Kunkel at 
Wurzburg. Taking the skin of the face in the first 
instance, he finds that in men from twenty to thirty 
years of age it varies from 85° to 89° F., with an 
approximate average of 88°. The skin of the more 
exposed parts of the body, as the tip of the nose 
and the lobules of the ear, in which the circulation 
is slow and feeble, exhibited a lower temperature, 
not exceeding in many instances 76°, or even 
descending as low as 71˙5˙. The skin covering the 
muscular portion of the body is warmer than that 
overthe bones and tendons. Contraction of the 
muscles caused the temperature of the superjacent 
pordon of skin to rise one degree or more. The 

eorease of temperature from the skin to the outer 
covering in a room at a temperature of 63° was as 
follows: on the skin 88°, on the linen shirt 82°, on 
the vest 75°, and on the coat 72°, The highest 
temperature was found to ooour in men in the full 
vigour of life. As a singular fact, Dr. Kunkel states 
that children otherwise in perfect health showed 
a much lower degree of surface temperature— 
from 77 to 84°—than adults, He does not appear to 
have followed out Prof Lombard's observations on 
the temperature of the head.— Lancet, 


A NEW use for the tobacco plant has been dis- 
covered, Its stems and waste, it is claimed, are 
equal to linen rags in the manufacture of paper. 
Tobacco waste costs less than £2 a ton, linen rags 


£11. There is no expense in assorting the former 
and very little shrinkage, as against a loss of one- 
| The yearly tobacco waste is esti- 
mated by the census reports at from 8,000,000 to 


third of rags. 
to 4,000,000 pounds, 


— Y 
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MENDED elements of Barnard's new 
comet have been computed by Dr. H. 


Oppenheim, and they have been published in the 
Dun Echt Circular No. 147. The period of 
perihelion passage is 
June 172209 Berlin M. T.; 1 — Q} 15° 40 19“; 
his friends the chance of talking comfortably, | Q 


now computed at 


245° 13° 1”; 417° 31 52”; log. g 0°14288, The 


position for Berlin midnight is— 


R.A. S. Dec. 

June 11 16h. 9m. 118. 90 22:7’ 
13 16 13 43 7 503 

15 16 18 17 6 20 5 

17 16 22 51 4 5639 


After the last date the brightness decreases. 


The Rapport Annuel aur l'état de ? Observa- 


toire de Paris, for 1886, by Contre-Amiral 
Mouchez, contains some interesting notes and 
an illustration of the macro-micrometer, con- 
structed by M. Gautier under the direction of 
MM. Henry, for the measurement of the rela- 
tive distances of stars on their photographs. 
Admiral Mouchez, referring to M. Loewy’s 
proposed methods of determining the constants 
of refraction and aberration, hopes to be able 
to attack during the present year the problems 
indicated, with the aid of an instrument con- 
structed on M. Loewy's plan. 
work of the observatory has been carried on 
with assiduity, no fewer than 16,505 meridian 
observations having been made during the 
year. 


The general 


According to the Atheneum, although no 


Government expedition is to be sent out to 
observe the solar eclipse of August 19, several 
parties are being organised to take up positions 
at advantageous points. 
is, it appears, in the neighbourhood of Moscow. 
That city is itself a little to the south of the 
line of totality ; but three railways radiating 
from it will afford easy access to places on this 
line. 
on the Volga, a few miles to the east of Kos- 
troma), 
Director of the Moscow Observatory, has a 
house containing a private observatory, to 
which he has invited two English astronomers 
through the Royal Astronomical Society —an 
offer which has been accepted on behalf of Dr. 
Copeland and the Rev. S. J. Perry. Prof. C. A. 
Young, of the Princeton Observatory, New 
Jersey, also proposes to observe the eclipse at 
Kineshma ; whilst two English (Mr. Common, 
of Ealing, and Mr, Turner, of the Royal Ob- 
servatory, Greenwich), and two Italian (Profs. 
Tacchini and Riccd) astronomers are to be 
located somewhat nearer Moscow, 


The nearest of these 


One of these is Kineshma (a small town 


near which Prof. Bredichin, the 


in the 
government of Vladimir. Three parties, two 
German and one French, will, moreover, ‘sake 
up stations in the government of Tver, to the 
north of Moscow. The duration of totality will 
be longest in the south-eastern part of Siberia, 
which will possess the additional advantage of 
having the sun at the time of the eclipse much 
higher than it will be in Europe. At no great 
distance to the east of Irkutsk the totality 
will last nearly four minutes, while at Kineshma 
it will be only about two minutes and 


a half, and in Japan little more than three 


minutes, It is to be hoped, therefore, that the 
Russian astronomers will not fail to occupy 
positions at some of the most convenient 
Siberian localities. Near Perm, to proceed to 
which Col. Tupman has organised an English 
party, the totality will last 156 seconds, and 
the sun will be about 28° high at mid-eclipse. 
In England, it may be remarked, the sun will 
rise partially eclipsed, but the eclipse will be 
over a few minutes after sunrise. The western- 
most point at which the eclipse can be seen 
total (just after sunrise) is in Prussia, and in 
Poland the sun will be very low at the time of 
totality. 


In reference to the coming eclipse of the sun, 
we may mention that in connection with the 
Liverpool Astronomical Society special arrange- 
ments have been made with Messrs. Thomas 
Cook and Son fora trip to Jaroslav to view the 
total eclipse. The tour will occupy 16 days, 
and various places of interest will be visited 
en route, Total cost, £45, but full particulars 
can be obtained from the Rev. S. J. Johnson, 
who has kindly consented to organise the ex- 
pedition. Members who would like to combine 
for a cheaper and quicker route are invited to 
send in their names to the secretary, who will 
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do his best to make satisfactory arrangements, 
Advice and information from members ac- 
quainted with the country will be highly 
esteemed. 


The annual general meeting of the Liverpool 
Astronomical Society will be held in the rooms 
of the R.A.S, at Burlington House on Friday, 
July 8, the chair to be taken at 3 p.m. 


Another minor planet, No. 267, has been dis- 
covered—this time by M. Charlois, of M, 
Bischoffsheim's Observatory at Nice, on May 28. 


The Council of the Royal Meteorological 
Society are desirous of obtaining a collection of 
photographs of lightning flashes, and they 
would esteem it a favour if anyone who can 
assist will send them copies of any photographs 
of flashes already taken, or will endeavour to 
take photographs. The Council say that the 
photography of lightning does not present any 
particular difficulties. Ifa rapid plate and an 
ordinary rapid doublet with full aperture be 
left uncovered at night during a thunderstorm 
for a short time, flashes of lightning will after 
the development be found in some cases to have 
impressed themselves upon the plate. The 
only difficulty is the uncertainty whether any 
particular flash will happen to have been in 
the field of view. The Council hope that now 
the thunderstorm season is approaching, many 
photographers may be found willing to take 
up this interesting branch of their art. 


The fifty-fifth annual exhibition of the Royal 
Cornwall Polytechnic Society will be held at 
Falmouth in September next, opening on 
the th. The prize list has been issued, and 
can be had on application to Mr. E. Kitto, 
F. R. Met. Soc., Polytechnic Hall, Falmouth. 


We have received a copy of the Tansactions 
and Annual Report of the Manchester Micro- 
scopical Society, which contains some interest- 
ing papers and is an encouraging sign of the 
interest now taken in scientific matters— 
though for that matter Lancashire has always 
been noted as the home of many distinguished 
workers, both well known and humble, 


At a recent meeting of the Anthropological 
Institute, Dr. G. Harley read a paper on the 
recuperative powers of man living in a rude 
and in a highly-civilised state, in which he 
brought forward a number of hitherto unpub- 
lished, though mostly well-known, facts, demon- 
strating that the refining influence of civilisa- 
tion had not been altogether the unalloyed boon 
we imagine it to have been; for the cases cited 
went far to demonstrate the fact that while 
man’s physique as well as his mental power 
had increased during his evolution from a 
barbaric state into a condition of bienséance, 
his recuperative capacity, on the other hand, 
has materially deteriorated. In fact, it ap- 
peared from the examples cited that every 
appliance adding to man’s bodily comfort, as 
well as every contrivance either stimulating 
or developing his mental faculties, while in- 
creasing his personal enjoyment, materially 
diminishes his animal vitality—rendering him 
less able to resist the effects of lethal bodily 
injuries, or recover from them as well and as 
quickly as his barbaric ancestors or his less 
favoured brethren. 


A scientific exhibition, connected with the 
sixtieth congress of German naturalists and 
physicians, will be held in Wiesbaden from the 
lth to the 24th of September next. It will 
be strictly scientific, not mercantile, and its 
purpose will be to show at a glance the latest 
and most perfected instruments and apparatus, 
which have been placed at the disposal of 
science and medicine in the last few years. The 
following groups will form part of it :— 
Surgery, physical diagnosis and therapeutics ; 
ophthalmology, gynecology ; laryngology, 
rhinology, and otiatry ; orthopædia, dentistry, 
chemistry, instruments of precision, with sub- 
division for microscopy ; instruments and ap- 
paratus aiding instruction in natural history, 
geography, equipment for scientific travel, 
photography, anthropology, biolegy and phy- 
siology, hygiene, electro-therapeutics and 
neurology, and pharmacology. Applications 
are to be addressed to the Ausstellungs Com- 
mittee der 60 Versammlung Deutscher Natur- 
forscher und Aerzte, 44, Frankfiirterstrasse, 
Wiesbaden. 


The Orient liner Ormuz recently acoomp- 
lished a remarkably, quick passage from 
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Works will-be visited on the Wednesday. 
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Australia (see p. 241); but it appears that her 
sister vessel, the Oroya has the record now, 
having run from Adelaide to Plymouth, 
10,664 miles, in the unprecedentedly short ap- 

t time of 32 days 12 hours, including 
transit of the Suez Canal and all stoppages. 
These delays having amounted to 2 days, 
6} hours, the actual steaming time allowing 
5 difference of longitude, was 30 days 15 
ours. 


The ‘Cunard liner, Umbria, has lowered the 
record for the passage between Queenstown 
and New York, having reached the latter port 
last Saturday in 6 days 2 hours 37 min. from 
Queenstown. 


The twenty-fourth annual general meeting 
of the members of the Gas Institute will be 
held at the Corporation Galleries, Glasgow, on 
Tuesday, Wednesday, and Thursday, June 28, 
29, and 30. The Glasgow Corporation Gas 


August 29, at 1 p.m.,and on the following days 
at § a.m., for the issue of tickets to members, 
Associates, and ladies, according to the 
statement given above, and for supply- 
ing lists and prices of lodgings, and other 
information, to strangers on their arrival. 
No tickets will be issued after 6 p.m. 
The first general meeting will be held on Wed- 
nesday, August 31, at 8 p.m. precisely, when | e In order to facilitate reference, Correspondents, when 
Principal Sir William Dawson, C.M.G., M.A., | speaking of any letter previously inserted, will oblige by 
LL.D., F.R.S., F. G. S., will resign the chair, and arenes. the number of the Letter, as well as the page on 
Sir H. H. Roscoe, B. A., Ph.D., LL.D., M. P.,“ J would have everyone write what he knows, and as 
F.R.S., F. C. S., president elect, will assume the | much as he knows, but no more; and that not in this only, 
presidency, and deliver an address. On Thurs- | but in all other subjects; For such a person may have 
day evening, September 1, at 8 p.m,, a soirée ; some particular knowledge, Saint Habs to other things 
on Friday evening, September 2, at 8.30 pm,, a knows no more than what everybody does, and yet, to keep 
discourse on ‘i Tho Rato of Explosion in Gases” | vas Te whole bety of payne icy om whens 
by Professor H. B. Dixon, M. A., F.R.S., F. C. S. : , Aa à 
ae „0 a 9 5 Tanz 8 8 derive their original. Montaigne 
rse xplorations entr ica, i 

by Colonel Sir Francis de Winton, K. C. M. G., 

R. A, F. R. G. S.; on Tuesday evening, September 

6, at 8 p. m,, a soirée ; on Wednesday, September 
7, the concluding general meeting will be held 
at 2.30 p.m. The sections are A. Mathe- 
matical and Physical Science; B. Chemical 
Science; C. Geology; D. Biology ; E. Geo- 
graphy ; F. Economic Science and Statistics ; 
G. Mechanical Science; H. Anthropology. Ex- 
cursions to places of interest in the neighbour- 
hood of Manchester will be made on the 


the north. The Andalusian shocks proceeded | afternoon of Saturday, September 3, and on 
from a focus of ellipsoidal form situated ata Thursday, September 8. The Presidents of the 
depth of 12 or 13 kilometres. From this centre sections are :—Mathematical and_ Physical 
the waves were propagated in all directions ; Science : President, Professor Sir R. S. Ball, 
but most freely and with relatively less de- | M.A., LL.D., F.R.S., F. R. A. S., M. R. J. A., Astro- 


structive effects in the hard crystalline rocks | nomer Royal for Ireland. Chemical Science : 
of the archæan and palxozoio series. The | President, Edward Schunck, Ph.D. F.R.S., 


greater number of earthquakes in Spain occur F.C. S. Geology: President, Henry Woodward, 
in the autumn and winter. LL.D., F.R.S., F. G. S. Biology: President: 


According to Prof. Woodward, of Washing- Professor A. Newton, M.A., F.R.S., F. L. S., 
ton, in about 2,200 years the rock -Over AEA V. P. Z. S. Geography: President, Major-General 


the falls flow at Niagara will be all worn away. Sir Charles Warren, R. E., G. C. M. G., F. R. S., 
Tie area of the rock worn-away at ‘the ere. F. R. G. S. Economic Science and Statistics: 


shoe Falls, between the years 1842 and 1875 was President, Robert Giffen, LL.D., V.PS8. Me- 
18,500 square feet, 118355 0'425 acres ; between chanical Science : President, Professor Osborne 


1875 and 1886, 60,000 square feet, or 1°37 acre. Reynolds, M.A. LL.D., F.R.S. M.Inst.C.E. 


The main length of the contour of the falls is Tee Pi ce : President, Professor A. H. 
2,300ft. The time required to recede one mile, Je, . 9... v—ʒxꝛ.— 
if the rate is 2°4ft. yer year, is 2, 200 years. 


.. — 
: Electroplating Flowers, Insects, &e.— 

In a pamphlet issued lately by the United | Improvements in the preparation of organic matter 
States Hydrographic Office, Lieut, Underwood for metallisation by galvanic deposit have been 
says that mineral oils are not so effective for use | recently introduced by La Société Anonyme de 
at sea as vegetable or animal. A comparatively Metallisation Artistique des Animaux, Végétaux, 
small amount of the right kind of oil—say two | °° autre Corps, of Paris, which consists in the 
quarts per hour, properly used—is sufficient, he employment of an albuminous liquid, with which 
asserts, to prevent much damage, both to vessels 
and to small boats,in heavy seas. The greatest 
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Z ETA BOOT IS. 


[27382.]— The following are some of the more 
recent measurements of Z Boötis, which I have 
entered in my GJedhill, Wilson, and Seabroke.” 
They are, I think, almost the last measures pub- 
lished ; but I have no time at this moment to look 
for others. 5 

Schiaparelli 296'8?° : 0833": 188148. 

297'2 : 0725 : 188248. 

3 2964 : 0'701 : 1883:47. 
Perrotin . . 295°3 : 0'600 : 188437. 
Engelmann. 297°5 : 0640 : 1885:56. 
Tarrant...... 2965 : 065 : 188540. 

Mr. Tarrant mentions that the stars were never 
fairly separated with his 104in., and his distance is 
probably a little too large. It certainly does not 
exceed 0°55" at present. This is a star resembling 
42 Coronæ. The distance, probably, never much 
exceeds 1-2. Herschel and South’s measures in 
1823 and 1830 are much too large, as is usual 
with the micrometer employed by Herschel and 
South, and by Herschel himself on the 5ft. Tulley. 
Amici gives 1°00” in 1815 and 1817. 

H. Sadler. 


The Accademia dei Lincei at Rome has pub- 
lished in its Atti the results of a careful study, 
by Messrs. Taramelli and Mercalli, of the series 
of earthquakes in Andalusia, which com- 
menced in 1884, and have continued more or 
less interruptedly up to, the present time. It 
appears that earthquakes are more frequent in 
the littoral regions of Spain than in the in- 
terior, and more common in the south than in 
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SATURN —STRUVE'S DIVISION. 


(27883.)—W1TH reference to the division 
between rings B and O, alluded to by Dr. Ferguson 
(letter 27349, p. 315), and described by Dr. Terby 
as Struve'sidivision, have searched in vain for such 
division being called after his name. 

Webb says, “ Celestial Objects,” p. 180, “Struve 
considered ring C divided by a dark line, but this 
has not been seen since. Again, in Intellectual 
Observer, issue 66, p. 374, he writes, „A division 
was seen on each ansa of ring C, in 1851, by Stru ve, 
which he could not find in 1852. Neither Secchi nor 
Lassell, with exquisite definition, could glimpse this 
division of Struve.” Struve never saw any division 
between rings B and C, or Secchi or Lassell, and 
Bond and Coolidge especially lookedifor this on the 
nights of the finest definition with power of 688 on 
the 26in, The crape ring is apparently now under- 
going great changes, or else it has of late been 
subject to closer scrutiny, 80 a division may exist, 
although undetected by the 12-2in. Grubb at Oxford, 
and other telescopes of equal power, and only seen 
by Dr. Terby at present. Should the principal 
division of Saturn's ring be called Cassini's or 
Ball's? Did not the Bros. Ball disoover the 
division a decade before it was detected by 
Cassini? We can underatand foreigners liking to 
call it Cassini's; but to whom is the oredit of the 


discovery really due? 
June 3rd. H. Watson. 


INSOMNIA AND NOISES IN THE 
í EAR 


[27384.;-—I HAVE derived such incalculable 
benefit from the perusal, during the past seven or 
eight ‘years, of the scientific letters and articles 
appearing in the ENGLISH MECHANIC, that I 
wish, if possible in my small way, to repay the 
debt by communicating a fact or discovery from 
which I have personally derived results equally in- 
estimable to those of your readers interested in 
the matter. 

Partial deafness, of which “noises in the ears ” 
are said to be the sign, is no doubt an unpleasant 
qualification of one's senses? as though, if one may 
judge from the generality of the remarks one does 
hear in ordinary conversation, this peculiar modi- 
fication of the tympanum, and the résulting slight 
deafness would seem to be of no great consequence 
to anyone accustomed to “converse chiefly ” with 
sensible books; but continued“ insomnia,” or in- 
ability to sleep, is one of the most dreadful diseases 
which can affect humanity : it is the almost certain 
precursor of madness and death. 

I will therefore attempt to show (dnd I hope, 
convince) your readers who may suffer from either 
or both of these complaints, how the first mentioned 
may be turned into a certain cure for the last one, 
| which the ordinary chemical remedies, as morphia: 


the different substances in question are treated to 
prepare them for metallisation. A quantity. of 
result from oil is obtained in deep water. In a | to free them from all earthy or calcareous matter ; 
surf, or where water is breaking on a bar, the | they are then placed in a vessel containing distilled 
z water, and are left here sufficient time to give off 
oil may be of benefit, and its use is recom- 
mended by Lieut. Underwood. He advises that, thus obtained is filtered and boiled for about an 
when an attempt is about to be made to board a hour. After the boiling there 1s added a quantity 
of distilled water sufficient to replace that lost 
oil after running as close as possible under the. 18 liquid is th laced in bottl 
lee of the wreck, The wreck will soon drift silver. This liquid is then placed Im eee will 
i 51 hermetioally elosed, and kept in the dark; it will 
into the oil, and then a boat may be sent along- | thus keep without any alteration. To use this 
It is the present intention of the United | grammes of it are dissolved in about 100 grammes 
States Fish Commission to send the steamer of distilled water. In this solution the objects are 
Albatross to the Pacific shores next year to submerged for a few moments ; they are then placed 
which have been carried on for the past fifteen Zoper ont o 5 e 
years along the Atlantic coast of the United | gas, to reduce the nitrate of silver adhering to the 
States. The Commission is now engaged in 

treated, all organic matter is rendered fit toreceive 
Service and Light-House Board, temperature | a galvanic deposit: and the galvanic products 
charts of the Atlantic from Maine to Florida. | obtained by this process are far superior in fineness 
These are to have isothermals of ten-day means, : 

5 E 555 1 and 5 1 
able ligh i i and veins, the smallest unevenness of suriaces, an 
rorat af the 5 ek the more hairs scarcely visible to the naked eye are clearly 

The fifty-seventh annual meeting of the the metallic deposit being of perfectly uniform 
8 thickness and adherence. 
ience will commence at Manchester on Wed-| A Remarkable Motor. — We have been 
nesday, August 31, the president being Sir H. i 
E. Roscoe, M.P., LL.D., Ph.D., F.R.S., V. P. C. S. 5 which we Tepe ee as 5 
t is of recent type, double-armoured armature 
local secretaries at Manchester on and after | Working on 30 amperes and 100 volts, and containing 
pel 17, 5 that date to August 25, at th aeS e required. The nicet 
e office o iati the very varying pressure required. e nicety 
e Association, 22, Albemarle of finish remarkable in this machine enables it to 
to the General Treasurer, Professor A. W. produce at least 15,000 ohms, and being driven at 
illiamson, British Association, University | the initial ene i 
i : rgy. A very difficult problem is 
College, London, W.C. The Reception Room Saray nearer solution, as our electricians will 
see. — Electrician. 


snails or slugs are first washed in ordinary water, 
effect is not so certain ; but, even in this case, 
slowly their albuminous matter. The albumen 
wreck, the approachi j 
; pproaching vessel should use the by the boiling, and about 3 per cent. of nitrate of 
side of her. liquid for the preparation of the objects, about 30 
conduct there investigations similar to those in a bath consisting of distilled water with about 
- A d : albumen-oovered surface of the object. Thus 
preparing, in connection with the Signal 
and neatness to those obtained by any other known 
and it is hoped that they will throw consider- 
discernible, and come out with striking neatness, 
British Association for the Advancement or 
favoured with the following description of an 
Tickets for the meeting may be obtained of the 
compensation cylinders and elaborate cut-outs for 
street, London, W., or on application by letter 
1501b. to the square inch gives out 95 per cent, of 
at. Manchester will be opened on Monday, 
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chloral, &o., only aggravate ; and to do this, I will 

uote from a pamp et I lately purchased, by Dr. 

itton Forbes. There is perhaps no more distress- 
ing symptom of deafness than what is known as 
Tinnitus aurium or ‘noises in the ears.“ These 
may vary a good deal in intensity ; sometimes they 
are loud, sometimes low. Some persons hear a 
sound of bells continuously ringing, others of rush- 
ing waters, others of singing, whistling, buzzing, 
blowing, or the rush of steam, or notes of music,’ 
(I would here remark that there seems to be 
nothing so very disagreeable in all this.) “ In 
many cases, these sounds continue day and night. 
Writers on aural diseases mention not a few 
cases of extraordinary depression of spirits, 
ending even in suicide, produced by those con- 
tinual noises. 
in many cases they are due to certain diseased con- 
ditions of the ear, or to a bad state of the general 
health.“ I may add to this that Sir Walter Scott 
(see Lockhart's Life”) complained of what he 
called “a continual whizzing in the ears”; and 
that this“ tinnitus” is said to have been—partly, 
at all events—the cause that Mr. Swift became 
“a driveller and a show” also that your 
talented correspondent, “ Hos,” will doubtless re- 
member the constant whizzing noise of crickets 
and other insects during a summer's day and night 
in India. This latter exactly resembles the “ tin- 
nitus ” with which I am affected, and which is not 
the slightest inconvenience to me during the day, 
whilst it is an inestimable advantage to me at night 
by sending me to sleep whenever I like in about 
ten minutes, proximate. In nine cases out of ten, 
thought—unpleasant thought—is the cause of in- 
somnia, and this is such a well-recognised fact, 
that all kinds of devices—such as (mentally) 
watching or counting sheep jump over a stile one 
by one—are suggested to insomnists “to prevent 
thinking.” These all fail, because they are all 
methods, if humble methods, of brain-exercise, 
and the brain is, above all others, the organ which 
must be put to sleep. 

Now, I find that while it is by no means neces- 
sary to listen to this “tinnitus ” (which can easily 
be shown to be located in the inner ear next the 
brain, for you can hear it if you like, in spite of, 
and during the most tremendous noises — as 
thunder, the rattling of carts on stony streets, &o.), 
if you do listen to it, and imagine its probable 
cause, thought of san kind is absolutely impos- 
sible; and the brain being at rest, you go to sleep 
atonce. I have tried this plan for more than a 
year now, and it has never once failed me. If you 
wish I will give you (in another letter) my idea of 
the real cause of “tinnitus,” which is certainly 
none of those above mentioned. 

Brussels, June 3, R. W. 


THE INDIAN TURNER. 


[27885.]—SOME years ago I described the rude 
appliances of this trade. Except in large cities, at 
the railway workshops, and Government manu- 
factories, you will not find any form of European 
lathe. Poverty, and a superstitious dislike of 
innovation (encouraged by subtle priestoraft), are 
the two chief causes of this primitive rudeness ; 
yet the works in ivory and wood are very cleverly 
and neatly executed. The workman’s canvas bag 


contains his lathe and tools—the first being two | 


stout pointed pegs (like tent-pegs), in each of 
which is inserted near the head, at right angles, a 
projecting pin of taper iron (exactly like the end 
of a pegtop) ; a length of twisted raw hide, with a 
cross stick at ends for holding it firmly when 
pulling by reciprocating motion; a long, clumsy 
village-made chisel, a ditto gouge, a piece of gin. 
board, in the centre of which a square hole is cut, 
and a narrow piece of wood inserted when the 
height of centre has been measured (not till then). 
This nondescript lot of turner's outfit constitutes 
the whole workshop of most artisans; yet in years 
gone by I have seen beautiful and wonderful work 
e ame by such tools. An apprentice or 
hired boy performs the irksome task of puller for 
hours together. Most of my requirements were 
manufactured under a shady tree, where I even be- 
came a pupil in the art, and eventually turned out 
many neat articles in wood and metal, having 
altered the rude appliances to a sliding fixture on 
a table, the coolie who pulled the cord being 
squatted, vis-&-vis, on a seat at the same level. 

e brass-founders, too, finish and polish their 
water vessels, of every size, by cementing the base 
to a block of wood, and attaching a cylinder to the 
mouth. The cutlers and lapidaries employ the 
same means of rotation for their works, 

Fifty years ago the quality of all native wares 
was far superior to the present day. Gradually 
they have deteriorated, while the prices charged to 
Europeans have increased. The “mild Hindoo” has 
availed himself of a growing demand for his goods, 
and, under cover of gaudy lacquers and varnishes, 
uses inferior kinds of wood, fresh and unseasoned. 
rae can a resident on the spot insure seasoned 
timber—hence, the cracking and splitting of most 
turnery from the East. This remark applies to 


As to the cause of these noises,- 
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many other materials and manufactures sold to 
travellers. 

Patna, in Lower Bengal, was once the emporium 
of turnery decorated with Band lacquers ; but 
the trade has slowly spread to Bens ges and N. 
India. For many ong yent these harmless toys 
were much valued as infantile presents in Europe. 
Numerous children had been poisoned by the 
metallic oxides employed by British toy-makers, 
and their parents fully appreciated the hard, inso- 
luble sealing-wax coating of Hindostan. The Anglo- 
Indian, returning home after his long sojourn in the 
East, usually carried the additional baggage of these 
favourite trifles. Tea sets in baskets, ninepins, 
rattles, balls, boxes of all sizes, swings for nursery, 
and a vast assortment of parti-coloured playthings 
of all kinds and shapes—the large humming-tops 
being the boys’ favourite ; for older persons, napkin 
rings, cylindrical cases for penoils and knitting 
needles, vases, and such-like household ornaments ; 
the bell-shaped feet of native bedsteads, very 
gaudily embellished with circles of every colour 
are the chief articles in local demand, generally of 
sound, hard wood, and well finished. The slabs of 
lacquer, made by stirring in dry colours into the 
melted gum, and heating it continually on a sheet 
of warm metal, are prepared by the turners; this 
coating is applied to the wood as it revolves in the 
lathe, frictional heat causing the lac to melt and 
adhere to the article, the coating being uniformly 
distributed, and acquiring the glassy polish of 
sealing-wax. For making spirit varnish, I found 
nothing equal to these slabs, of which I possess 
nearly all the colours used by theturners. I have, 
also, a lot of inside tools, all copied from our 
modern hooks ; these were made by a young native 
blacksmith near Calcutta, where he probably saw 
and imitated these patterns. On my table before 
me are two ingenious specimens of boxes from 
N. India; multiple curiosities of turnery. No. 
1, on removing the lid, is found to be a solid 
disc, or cylindrical block; six holes of various 
diameters, araneo concentrically, each contain 
six boxes, dwindling down one within the other, 
lids and all, to a wee size, which might hold a mus- 
tard seed! No. 2is a handsomely-coloured affair, 
spotted with gold; it contains a nest of 12 boxes. 
all of different colours! The workman's toes have 
as much play as his fingers; he employs them as 
much as possible in every handicraft, as he only 
wears loose shoes, and takes them off when follow- 
ing his calling. In fact, his feet are always in use 
whenever he needs an elastio vice! Some of the 
once renowed occupations are dying out—that of 
making the sets of ivory chessmen, costing to order 
£25 to £80 sterling, kings and queens on elephants, 
knights on horseback, pawns as spearmen, &o. 
Twenty years ago the aged artist in these gems 
was going blind; his pupils and successors are all 
unworthy of their instructor, the modern imita- 
tions being coarse and ill-executed, though expen- 
sive. 
The last article the patriarch constructed for me 
to my pattern was a bracelet, carrying a miniature 
portrait-frame in spotless ivory; the pieces when 
pat together on elastic cord closed up on the wrist. 

possess it still. Billiard balls and sanch-like 
articles he exeouted well. The cement used by 
Indian turners is a compound of shellac and brick- 
dust, a very tenacious compound, especially for 
metal, Eos, 
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LATHE MATTERS. 


[27886.]—IN answer to “F, A. M. 's query re- 
garding split chucks for lathe, I send sketches, full 
size, taken from watchmaker's lathe, showing con- 
struction; also method of fixing split and other 
chucks. 

The spindle, Fig. 1, is drilled through; the 
chuck binding screw is inserted at back end of 
mandrel. It is hollow, with internal sorew-thread 
at one end, which fits screw on end of chucks, _ 

Fig. 2 shows construction of spring or a 
shacks. They are hardened and tempered after 
being slit. Besides being slit, there is a feather- 
way, cut as shown in Fig. 3, to prevent them from 
turning; feather is fixed inside of mandrel. Their 
small range necessitates a good assortment of chucks. 
Wheel or plate chuoks are made and aot in the 
same way as wire chucks; these chucks take wire 
very true. 

Fig. 3 shows part of large face-plate chuck Sin. 
diameter. It is fixed into mandrel in the same 
way as the other chucks, the cone and cylinder 
fitting giving perfect truth in running. The nose- 
screw (Fig. 1) is fitted to spindle as shown; chucks 
may be screwed on in the ordinary way, it being 
easily removed when required for reception of the 
other chucks. 

I think this method of fixing chucks has advan- 
80 over the present (nose screw), be ing quite 
independent of any inaccuracy in the binding- 
screw, with all the advantages of easy fitting and 
interchangeability. 

Any other particulars I will be happy to, give. 


LATHE MANDREL. 


1% ow would this suit Mr. Rawlins 
(27296), or Mr. Newall (27325)? I think the screw 
would not be so liable to injury. It gives a longer 


] 


base, and chucks could be easily fitted to it, the 
bottoms of thread being larger in diameter than 
taper of cone. Black Kettle. 


BORING IN THE LATHE WITHOUT A, 


SLIDE-REST. 


[27388,.]—SEBING the woodcut of the lathe sent 
by F. A. M.“ last week, May 27th, has reminded 
me of a plan I used for boring in the lathe before 
possessing a slide-rest. As it might be of use to 
some of your readers I send sketch, A rod or tube 
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is turned up to fit back-poppet nicely. In this rod 
a hole is bored across at each end, one to take a bit 
of round steel ground flat on one side; the other 
for the insertion of a steadying pin, placed as 
shown, or between shears. The end holding the 
steel cutter is screwed to take a nut which Fooks 
the ontter at the size required to be bored. The 
bar is advanced and withdrawn by hand, and bores 
out a smooth, cylindrical hole. If required to bore 
to the bottom of a plugged hole, the cutter would 
be bent accordingly. Of course it is only applicable 
up to a certain size, owing to the spring of the 
cutter at any great distance from the bar. 
Silke. 


NIBLETT’S SCREWING APPARATUS. 


[27389.] ALTHOUGH I had determined to argue 
no more on the merits of the above, I cannot 
resist quoting a sentence in a letter by d Bow” :— 
“Niblett’s device is highly ingenious, and in its 
proper province will do good work. It will enable 
an ed amateur to strike a short screw of any 
97 0 easily and correctly.” This is all that 

iblett designed it for, as I think I stated in my 
t is simply for application to lathes 
having no traversing mandrel, and what the latter 
is intended to accomplish—just that, and no more 
Dis claimed for this unique invention. Absolute 
mathematical accuracy should hardly be expected 

m an apparatus made for. workshop use, and is 
80 difficult of attainment that it must always be a 
costly process, Moreover, it is not needed in a 
turner's workshop. I have often stated that I 
am no mathematician, and cannot work on the 
lines of Pocklington or Bow ”; but the mathe- 
matical objection was made, and I at once wrote 
who told me that he had noticed and 
elimin the error, and very much I admired his 
ingenious method of correction, which, at any rate 
to Pocklington, appears sufficient. Lf it is not 
sufficient, and, as anyone would naturally expect, 

workshop appliance is only fairly true—true 


-asfar as we here need truth—Mr. Niblett’s inven- 


tion is quite satisfactory. As to the cases of 
extreme inclination of the disc, Mr. Niblett told 
me that it would only work satisfactorily from 
about 6 to 40 pitches. If it will work from 8 to 30 
it will do more than a traversing mandrel is usually 
expected todo, in which we are content with six screw 
guides, and cannot with these get any intermediate 


Pitches. This device may apparently be advertised |. 


as capable of giving a quite correct lead for any 
Pitches between 8 and 80, with occasional exten- 
don with rather less truth from 6 to 40. What 
can be fairly demanded beyond this? As to long 
accurate screws in metal, we never use a traversing 
mandrel for such work; we go at once to the only 
Proper and efficient tool—the self-acting lathe. 
Another Novice" speaks of the hand-chasing 
by operatives at the Crystal Palace and opticians. 
ìs 18 quite true; but let me also tell a tale de 
mortuis screwibus, Many years ago, when one 
Ivimy was alive, whose business it was to give 
instruction at H. and Co.'s to amateurs, I asked 
Im to teach me screw-chasing. He prepared a bit 
of box, rounded off the arris, and remarking on the 
uncertainty of hand work, missed the lead. Now, 
here was a man who could turn, acknowledging 
What most persons allow, that hand-chasing was 
not a certain process; that, in fact, to those who 
are not constantly engaged in that work a miss is 
at least as likely as a hit. But again it is not so 
difficult to chase a thread. The real difficulty is to 
make a good fit of a screwed box-cover, For this, 
as it makes certain one of the two things requisite, 
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some screwing apparatus will always be found de- 
sirable. Lhave not for some years been at the Crystal 
Palace. When last there there was, I think, but 
one turner down below stairs who was generally 
engaged turning billiard balls (Fenton’s, I think, 
was the name). Is there now a large turnery ? 

O. J. L. 


[27890.]—MANyY thanks to “Orderic Vital” 
(letter 27819, p. 293) and “Bow” (letter 27355, p. 
817) for indicating the false assumption upon 
which my reasoning (letter 27138, p. 178) was based. 
So far as I can see, their argument is conclusive ; 
but could not the mechanical arrangements of the 
apparatus be so altered as to make my reasoning 
accerd with the facts? I throw out this hint for 
the consideration of the inventor and mechanicians 
generally. H. C. Pocklington. 


USEFUL CHUCK. 


Se! at THIS is the specimen I alluded to 
lately as having appeared in the pages of “ E. M.” 
many years ago. I made two sizes: the larger, 
which must not exceed grds diameter of any face 
plate; the smaller, about Sin. across. A is a diso, 


of }in. boiler-plate, ‘with the pointed holder 
B, attached to it firmly. I constructed mine by 
the tedious method of fastening together by back 
screws, countersunk in the plate, but recommend 
a casting in one piece. C shows the tightening 
bolt, screwed in through the head of holder on a 
cylinder mounted for work, as per dotted circle. 
ou should have two or three of these sorews in 
different lengths, to suit thickness of the pieces to 
be turned. Square bars or nuts are just as easily 
held in this chuck, which seems to have been 
copied from the principal of the “ oarrier.” DD 
are sheet-metal clamps, to fasten down the disc, 
They are held by bolts passing through apertures 
of face plate. At first the true centring of work 
so fixed bothered me; but I have overcome this 
obstacle by having a centre line engraved on the 
face-plate, diametrically exact. With a T square 
and chalk pencil, mark off centre line on your 
cylinder ; prolong this on the discs while clamping. 
et these till all the lines meet—faceplate, diso, 
and work, Eos. 
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COUNTERBALANOING LATHE FLY- 
WHEEL. 


_ [27892.)—Many thanks to A. F. Shakespear 
for his reply (27859) to my query (27299); but 
my object in counterbalancing wheel would be not 
s0 much to bring it to a convenient position for 
starting as to give it an impetus during upward 
movement of crank. The former would, to me, be 
only of secondary importance. 

In the device illustrated by A. F. S., there 
seems to be a useless amount of extra friction, for 
some arrangement for fixing different weights on 
to rim of wheel would seem to be the most simple 
plan; but I should still like to know the views of 
some of your readers on this question. Snppose 
mandrel set to run ten times to once of flywheel, 
and a piece of wood, say, Gin. diameter, to be turned, 
an ordinary pressure on the work must consider- 
ably decrease the speed before power is again 
brought to bear on treadle. Surely in such a case 
it would be advantageous to counterbalance more 
or leas, according to the nature of the work. 

i Loxley. 


MECHANICAL MATTERS. 


[27393.] — ASIATICS have deeply-rooted pre- 
judices against bones, horns, hoofs, and discarded 
animal matters. An outcry of the populace that 
British ground sugar was refined by burnt 
bones, and bone-dust mixed at the mills with 
the flour sold, were among the warning notes 
heralding the great Mutiny. Beyond Daring 
some leather at the forge fire occasionally, I never 
saw any attempt at “case hardening”; but was 
frequently interrogated by the juvenile artisans on 
the subject. I have no doubt the schoolmaster 
and the steam-engine combined have changed their 
creed immensely for the better. All those youn 
Hindoos persisted that we tempered the springs o 
our firearms with the juice of a plant, which I 
knew very well, but withheld from their know- 
ledge! As to “glass polishing,” except in two or. 
three large cities where Europeans employ black 
workmen, no native has ever attempted the art of 
an optician, though they are skilful lapidaries and 
seal-cutters, only cognisant of corundum and 
diamond dust. I used to buy the sweepings of a 
man in that line, and cleansed them by elutriation. 
I know of no other polishing powder so oe 

os. 


PITOH STRIKER. 


[273894.]—A FEW weeks ago an explanation of 
the construction of Greenwood's “pitch striker” 
was given by a subscriber signing himself 
“ Goolwa,” but who added the remark that the 
article was not worth making. Now, I naturally 
inferred, from the able manner in which “Goolwa ” 
had described the tool and the decisive remark 
above quoted, that he either had something much 
better ie 8 or could design something. I wrote 
to the MECHANIC expressing a desire that he 
would, if possible, forward some better arrange- 
ment, but have seen no reply. I should be glad 
to see the subject taken up. 

The various plans that have been described and 
illustrated during the last few weeks for striking 
a true thread, acceptable and useful though they 
may be to the “amateur” turner, are valueless to 
the professional, for the simple reason that such 
apparatus, if not already in existence in the work- 
shop, would almost to a certainty not be placed 
there. A proper screw-cutting lathe would be pre- 
ferred where such was necessary. 

What is wanted is a tool that can be taken u 
with the same facility as any other hand tool, an 
a true thread struck at once, deep enough to make 
a drunken thread almost impossible. Surely 
amongst the thousands of readers of the MECHANIC 
there are some who either have such a tool or 
could describe one they may have seen; or is it to 
be taken for granted that Greenwood's is the best 
tool that can be designed for the purpose ? 

One Deeply Interested. 


THE CUSHMAN CENTRE PUNOH. 


| 27895.)—THE arrangement engraved on p. 810 
cannot be considered new. It is a common tool in 
engineer's shops, and is identical with a number we 
have had in use for years in our own workshops. 
some of which we have bought in the regular too 
shops; others we have made. That it is a useful 
tool for centring rods is undoubted ; but it cannot 
by any stretch of imagination be considered any 
more a novelty than a common centre punch or a 
screwdriver. Thos. Fletcher. 


[27896.]—THE Cushman centre-punch, figured 
on page 310, is practically identical with one made 
by R. R. Jones, of Birkenhead, and figured in your 
columns a year or two since. Mr. Jones has in- 
formed me that he has sold some hundreds of these 
convenient little tools. Os. 
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CONTINUOUS BRAKES. 


[ 27897.]—I FAIL to understand the alacrity dis- 
played by Mr. Samuel Davies in his last letter 
(27877) ; nor do I think in place the somewhat 
sarcastical tone which prevails in it. 

No doubt Mr. Samuel Davies thinks he has been 
making a great discovery. However, it took him 
a roundabout way to come to the knowledge of a 
fact which any supporter of the automatic air- 
brake will own with me. I do not, therefore, 
understand his insistence in wanting me to inform 
him on the point in question. I do not see, either, 
what he is aiming at, for I see nothing therein 
which is against the Westinghouse brake. If it 
should be too hard on, we release and put it on 
again, and that is done in less time that it takes 
to write it. Certainly, you have not to do that 
with the Carpenter, Wenger air brakes, or with the 
automatic vacuum brake ; but this is such a trifling 
advantage that the inconvenience inherent to the 
latter systems do more than counterbalance it. 
Such brakes as have pressure or vacuum on both 
sides of the piston, require stuffing-boxes, and this 
is a continual source of leakages and increased 
friction. 

It requires no more than 25 seconds to release the 
Westinghouse brake and put it on again. As a 
rule, the necessity of releasing it arises from the 
fact that the speed is falling below the mean speed 
which is timed. A skilled driver—and every 
driver can acquire this skill in a short time—can 
always seize the proper moment to release the 
brakes so that the variations of speed are scarcely 
felt. Mr. Davies has lost out of sight the fact that 
there is on the engine a main reservoir, the 
function of which is to refill the auxiliary ones as 
well as release the brakes. Whilst the brakes are 
on, the pump is not standing idle, and the pressure 
can be easily maintained, as will be seen afterwards. 
This storing of power does not exist in the automatic 
vacuum brakes; that is, no doubt, the cause why 
they are so slow in their action. I was, of course, 
justified in saying that the driver concerned in the 
Crook accident lacked the necessary dexterity ; 
for, according to Mr. Davies's account, he reduced 
his pressure by 25lb. at a time. N ow, if the main 
reservoir of the engine had not been undoing 
the braking of the driver on the first, I would call 
this a foolish waste of air. 

I found by experience that a reduction of 5 to 
8lb. in the main pipe will take you down the 
steepest inclines without having to release the 
brake for several miles. I have worked an incline 
nine miles long and one in 70 without moving the 
handle a single time after having put the brake 
on. As the speed is not to exceed 25 miles an hour 
there is not the least fear that the pressure should 
not rise again to the normal figure. 

Wherever there has been any difficulty, it was 
simply due to unsuitable proportions. On grades 
1 in 40, as are worked day after day in the 
Hungarian chain of the Carpathian mountains, 
there have been no complaints, The drivers prefer 
the Westinghouse brake to the Carpenter, which 
does not require releasing to alter the power. 

The letter published by Mr. Albert Kapten in 
the Engineer for 26th May is a fine illustration of 
the capacities of the Westinghouse brake. Now, 
Mr. Davies, 55 to this letter. In presence of 
such feats the best thing whioh the supporters of 
the automatio vaouum brake have thought wise to 
do is to keep quiet; and J praise them for that. As 
for the accident near Leeds, I never heard anything 
of it, although it took place at a time when the 
Penistone accident was still fresh in the memories 
of all, and had caused long polemics in these 
columns. Would Mr. Davies kindly tell us where 
we could find an account of it, and the report of 
the Government Inspector on the same ? 

In the Crook accident the result would have been 
the same if the automatic vacuum had been used, 
as the ejector on the second engine would recreate 
the vacuum which the driver of the first engine 
attempted to destroy. E. Gobert. 


[27398.] — YOUR correspondent, Mr. Samuel 
Davies, having entirely failed to substantiate his 
statements with reference to the Crook accident, 
now (page 321) makes another incorreot assertion 
that a collision which ocourred at the Leeds 
Junction on the 15th of August, 1884, was caused 
“because the Westinghouse brake could not be 
graduated.” I wellremember the circumstances, and 
the Board of Trade report is now before me. Major- 
General Hutchinson reported that: This junction 
collision was entirely due to want of judgment on 
the part of the driver of the North-Hastern train, 
an experienced man of 22 years’ service as a 
driver,” 

The Westinghouse brake did not fail, nor had 
graduation anything to do with the accident. It 


is distinctly stated that the wheels skidded. Surely | f 


that alone furnishes ample proof that the brake 
was “on,” and in proper working order. 

If pores pendent would furnish details of cases 
where brakes have either prevented or caused 
accidents, they would pon assist in the discus- 
sion; but the production of cases such as Orook 


and Leeds Junction is perfectly useless, as they 
have no bearing upon the subject in question. 

The result of the discussion in your columns 
confirms the opinion that there is nothing which a 
vacuum brake can do with regard to the safe and 
efficient working of a train that a pressure brake 
cannot do; but that, on the other hand, a pressure 
brake complies with requirements, and is able to 
provide for cases which the vacuum does not even 
attempt todo. For instance, the pressure system 
retains its power for use when shunting; a de- 
fective carriage can be shut off without cutting off 
the brake power upon those in the rear; the engine 
can be detached without putting on the brakes; 
& pressure brake is also quicker in its action, and 
it works efficiently upon slip-portions of trains— 
this latter advantage is, however, I believe, now 
claimed for the vacuum brake by the introduction 
of two taps in the brake coupling upon the Great 
Western Railway. 

It should be clearly understood that an auto- 
matic air-pressure brake can easily be constructed 
without triple-valves, taps, or valves; it would be 
perfectly simple, and do as much as the automatic. 
vacuum system; but it would not, of course, be as 
efficient as the pressure brake having those parts 
as employed in the Westinghouse system. 

It has recently been stated in letters by some of 
your correspondents that the Westinghouse brake 
cannot be graduated or employed upon long and 
steep inclines, it is therefore satisfactory to find 
that official information is published in /ron and 
other engineering journals, showing that the brake 
is working as follows upon the— 


“Union Pacific Railroad. 


30 miles es... lin 25 
19 miles 8 „1 in 25 
“ Atchison, Topeka, and Santa Fé Railroad. 
5 miles istea . 1 in 28 
11 miles 1 in 50 
“Denver and Rio Grande Railroad. 
21 miles sosoo „ 1 in 25 
„Northern Pacific Railroad. 
10 miles . 1 in 38 
10 mie 1 in 38} 


10 miles ...... 1 in 38} 
“To be shortly operated 1 in 18” 


These facts prove beyond doubt that the West- 
inghouse brake can be, and is, used upon long 
inclines. On the other hand, we have before us 
the fact that the Midland Railway Company does 
not trust to the automatic vacuum brake upon the 
Lickey Incline of 1 in 37 for only two miles. 

Clement E. Stretton, G. E. 
Consulting Engineer Amalgamated Society 
of Railway Servants. 

306, City-road, London, E.C., June 3. 


RAILWAY BRAKES. 


[27399.]—I DON’T know whether Sam Davies 
(27377) is a driver or not; but if he is, I am bound to 
say he works upon a principle of his own in regard 
toinclines, He surely must know that drivers when 
running down inclines 1 in 90 or 1 in 100 don't 
use the brakes all the way down. I have many 
times gone from Settle to Carlisle, and vice versa, 
with the Scotch expresses, but never found the 
blocks continually applied down the inclines; the 
brake, I admit, is put on occasionally to slacken 
over certain curves. I find the same rule applying 
on the L. and N.W. between Lancaster and Carlisle 
with vacuum trains over the Shap summit. Now, 
about the great point made as to taking brake off. 
The holes through which air passes from brake 
oylinder are made small; from the driver turning 
his handle to release the brake till the blocks leave 
the wheels is about four seconds, and in that time a 
driver can turn his handle to “release,” charge his 
reservoirs, and put brake “on” again without the 
blocks having ever left the wheels. 

Sam “may ” defy Mr. Gobert (27335) if he likes; 
but these are indisputable facts, and there you are 
Hundreds of drivers reduce the power without 
letting the blocks leave the wheels, and when 
running down 1 in 100, say a driver did for a 
second or two take off his brake, what then? 
Gravity does not act with such power or as quickly 


as Sam and others think. Several seconds are re-. 


quired before the incline begins to cause the speed 
of a train to increase over two or three miles an 
hour. Note a train standing on an incline ata 
station: when driver takes off his brake, gravity 
does not rush off with him. He has to put on steam 
to get away with any speed. Rover. 


[27400.]—-I SEE that S. Davies says in your paper 
last Friday, No. 27377, that you must take off the 
Westinghouse brake if you want to reduce its 
orce. 

How strange it does seem for such things to be 
written when we all know they are not accurate ! 
With Westinghouse brake you can put over the 
driver’s handle to the left-hand side, and before 
the brake blocks have left the wheels you can put 
brake on again with any power you desire. 


í 


The Crook accident and that one at Leeds are 
very poor for Mr. S. D. to pin his faith upon, I 
should have thought he could have made much 
more capital out of a collision at Coatbridge, 5th 
August, 1885. Perhaps he will kindly look it up, 

Will you allow me to refer again to my letter, 
27290, in your issue 20th May, Neither Mr, Kier- 
nan, Mr. Hopkinson, Mr. Davies, or any other 
reader has ever given one reply to my seven ob- 
jections to vacuum brakes. Loco. 


[27401.]—I HAD not noticed“ Engineer's” query 
(62472) until my attention was drawn to it by the 
replies of Mr. Stretton and Mr. Gobert. 

presume that “Engineer” has my figures 
before him, and they can be easily checked. If he, 
however, does not understand them, and will say 
in what way, I will give him the information he 
requires. I might say that in making the calcula- 
tions I included the connecting pipes from train 
ipe to cylinder or valve, as also the spaces in the 
atter. 

In replying to this question, Mr. Stretton uses 
one of his stock phrases, and says, The question 
is one of fact, not of argument.” This phrase 
follows a statement that the vacuum pipe contains 
four times the space of the Westinghouse, and by 
another statement, which he must know perfectly 
well is zot a “fact,” that I had “ expressed a con 
trary opinion.” 

To show that I am correct in what I say, I ex- 
tract the figures referred to, which appear on 
page 22 of the reprint of my paper. 

Westinghouse Brake.—400t. of piping and con- 
nections = 3,952c.in. of air at 75lb. pressure 
= 19, 7600. in. of air at atmospheric pressure. 

Vacuum Automatic Brake.—400ft. of piping and 
connections = 15,160c.in. of air at 2lin, of mer- 
cury = 10,605c.in. of air at atmospheric pressure. 

It will be seen that I show the cubical contents 
of the 2in. pipe and connections to be nearly four. 
times as great as the lin. pipe and connections; 
but owing to the different densities of the air used, 
it is necessary to bring them, as it were, to a 
“common denominator,” for the purpose of com- 
parison, just in the same way as we compare tons 
to pounds by first reducing them to pounds. 

The “denominator” adopted by myself is that 
of nature—viz., air at atmospherio pressure, and a 
comparison shows that the Westinghouse pipes 
contain 19,760c.in., and the vac. automatic pipes 
10,6050. in. of air at this pressure. 

Mr. Gobert goes into a very elaborate theoretical 
calculation, which, however proves nothing, for he 
does not take into account that the vacuum brake 
is increased in rapidity by its automatic van valves. 
I would inform this gentleman that in my oalou- 
lations given in the paper referred to, in which I 
showed the amount of air used in applying the 
brakes fully, I did take into account the space 
below the pistons, and the fact of only releasing 
from the train-pipe 25lb., and with the following 
result :—For the Westinghouse, 20, O8 10. in. of air 
at atmospheric pressure. 
19,6630. in. of air at atmospheric pressure. 

. W. Kiernan. 

166, Duke-street, Brooks’ Bar, Manchester, 

June 4, 


GRADUATING POWERS OF BRAKES. 


[27402.J}—-WILL you kindly allow me to saya 
word or two respecting the pores of the Westing- 
house brake, Some say this graduating can be 
done. From my own personal experience, I say it 
cannot be done with simultaneous action, and 
will tell you why. Some time ago the L. and Y. 


Co. used this brake on one of their Bradford and 


Manchester expresses, which consisted of twelve 
coaches. I have invariably found that by making 
a slight reduction of pressure so as to open the 
graduating valve only, the brake blocks on engine 
and tender would never touch the wheels, therefore 
the train pipe pressure had to be reduced con- 


siderably more to bring the engine blocks to the : 
wheels, the result of this further reduction of 


pressure causing the blocks on the train to be set 
with full power. Again, I have noticed that when 
the same train has been at rest, and a slight re- 
duction of pressure made, some of the blocks have 
been set to the wheels and others not; this, in my. 
opinion, being caused by the triple valves not all 
being sensitive alike. As it is almost an impos 
sibility to make them so, I think that for all 
practical purposes the Westinghouse is not 4 


graduating brake, but I admit it is an efficient R 


train stopper. 

In oar issue of May 27th (letter 27885) Mr. 
Gobert states that had the vacuum brake been us 
in the Tow Law accident, the result would have 
been the same. I think it would not. I have been 
in charge of trains several times when two engine 
have been coupled together, and have never fo 
any difficulty in applying the vacuum brake, al- 
though the ejector of the second engine has bee? 
open at the same time. 

Many men who, like myself, have had experienco 
of both the Westinghouse and vacuum systems, 


For the vacuum, ` 


Fa Oe A, 


vi Oe 


ote FF 


17 


June 10, 1887. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1, 159. 


345 


e with me, that the latter brake is much to be 
preferred from a driver's point of view. 
Lowmoor Driver. 


SOME EXPRESS RUNS—V. 

aa following smart run was made 
afew days ago, 871 Proserpine (Precedent) and 73 
coaches. 


h. m. s. Speed.] Remarks. 
1 56 10 due 1.55 


2 2 6 


Iwill shortly give a few partioulars of a very 
fine run with the Leeds express from Nottingham 
to Kettering in 56min. 50sec., 514 miles, and of a 
run with the down Leeds express, in which we 
cleared 14 miles in 11min. 53sec. This last was 


between Luton and Bedford. Kappa. 
RAILWAY COUPLINGS. 


(27404. ]—‘ SILKE (letter 27378) says,“ Should 
not the first change be towards establishing a 
standard buffer? Important as that is, I think 
that a more important matter is the establishing 
of a uniform height of the buffer-rod from the 
mils. The Great Northern is 3ft. 6in., the Midland 
At. din.; and the result is that if an empty Great 
Northern waggon is coupled to a fully laden Mid- 
land waggon, which, in consequence of the load, is 
zin. down on the springs, we have a difference of 
jin, in the height of the buffers of the two 
waggons, and that is too great to be safe. 

G. W. M. 


[27405.]J—“ SILKE (p. 322, 27378), I see, sends 
his coupling, or rather a diagram of it, along with 
certain questions he wishes to have answered. Yes, 
certainly; a standard buffer or a uniform com- 
Pressure of buffers is what is wanted, and every 
one should work for this end. You must retain 
the present hook. Non-automatic couplings are 
better than automatic ones. 

If you have a lot of waggons in a siding, and an 


engine goes to couple to one, you don't want to 


Ca 


: inthe waggon end. 


TAVA I AL VAL. 


Jour readers suggest ? 


couple the lot. Perhaps Silke will say, Put 
them out of action. Ves; but if you have to go 
and put them out of action, you had better go and 
couple them with a non-automatic coupling. I am 
afraid, with spring buffers, “ Silke's apparatus, 
like Mr. Roe’s, at Nine Elms, would knock a hole 
Rover. 


THE ACCIDENT NEAR HARRTING AN 
PARK. 


(27406.]—I DO not think that Mr. Stretton sees 
this case & actly as I do. It is “clear” enough in one 
tense; but Mr. Stretton's explanation (p. 321) reads 
much like an accusation. I thought probably the 
driver of the engine had been on duty for an ex- 
cessive number of hours, which would perhaps 

explain“ how he came to run on the wrong line 
fortwo miles, I could understand that being done 
on a line in the open country; but here he must 
have passed four platforms and at least nine over- 

idges, and his position with regard to them ought, 
one would think, not to have escaped his notice. 
However, what 1 want to get from your railway 
readers is this: here we have a case of a driver 
running for two miles on the wrong line without 

covering his error. The fact is “clear”: it may 

ppen again. I want to know what suggestions 
can be offered to prevent its recurrence. I am 
much obliged to Mr. Stretton for his replies. As 
he gays, the driver had no right to pass the starting 
signal when it stood at danger; but he did. What 
wanted is some automatic arrangement to safe- 
guard such a driver against himself. What would 
Nun. Dor. 


ADULTERATED OLIVE OIL. 
[27407.]—In No. 1136, p. 384, there is a chapter 


s On olive oil, in which “An Analytical Chemist” 


ibes the methods of testing the purity of com- 
mercial samples of olive ofl, which is now so 
frequently maxed ith 1 oil, and, = Mr. 
n says, with arachis, sesamé, poppy, and rape. 
Lard oil, fish oil, and even hydro-carbon oils sy it 
tab ant sometimes used. Now, looking through 
e above article and Mr. Allen’s “Commercial 
Organio Analysis,” Vol. II. pp. 96-102, I came to 
the conolusion that adulterations of the kind 
Indicated would not be easily detected, and would 
involve a good deal of skill on the part of even a 


rofessional chemist. I saw a statement the other 
aay that olive oil could be bought for 6d. or 7d. a 
flask, and thought that if the writer was satisfied 
with such oil it would not be worth while to 
undeceive him; but when I find the Lancet saying 
that “the adulterations of olive oil can be easily 
detected,” I should like to ask if anybody knows 
how. This is what the Lancet says, in its peculiar 
style :— 

x Olive oil is adulterated extensively, and lard is 
also adulterated. These are among the latest dis- 
coveries of the daily papers, and for a day or two 
they have attracted some feeble indignation in the 
public mind. How fraudulent—how disgraceful |’ 
say a few, and then pass on to some other novelty. 
Of coursé, oil and lard are adulterated. No one 
who knows anything of the trades doubts it. Dis- 
honest vendors are making profits freely by their 
dishonesty; but nothing noxious is sold to the 
public, and as for the fraud, who cares? Cer- 
tainly not the Government, who are too busy to 
think of such things, and certainly not the public, 
who are too apathetic to care about anything that 
does not come before them with a flourish of 
trumpets. The British Consul at Leghorn has 
recently made some strong remarks on the bare- 
faced frauds now openly perpetrated in Tuscany 
and England. Not only is olive oil freely adulte- 
rated with the cheaper oil of cotton seed ; but the 
well-known flasks and cases are now sent empty to 
London to be filled with cotton-seed oil, and sold 
in England as olive oil of fine quality. It may 
well be asked, Is there no possible remedy for such 
audacious swindling? Of course there is: the 
remedy is simple enough. The adulterations of 
olive oil oan easily be detected, and fraudulent 
vendors might easily be punished if it were not for 
the absurd difficulties which are engendered by 
our English law. Give us a more stringent 
Adulteration Act, which shall not only confer 
greater power upon local authorities, but compel 
them to exercise it, and such frauds would soon 
become matters of history. At present, however, 
there seems little chance of such an upheaval of 
com mercial morality.” 

The simplest test is, I believe, the use of sul- 
phuric acid, which with olive oil forms a clear 
yellow clot, while cotton-seed oil gives a clot with 
a violet shade, and colza a green or slaty colour. 
But how can a mixture be readily tested ? 

Nun. Dor. 


THE UTILITY OF GAS IN THE 
WORKSHOP. 


27408. |—IT may be of interest to your readers 
to know that the whole of the apparatus described 
by Mr. J. F. Hobart (p. 312) is taken from our 
current lists of workshop appliances, and it is not 
very satisfactory to find that he has not had the 
courtesy to acknowledge the source of his informa- 
tion. ‘Chere is no possible harm in his giving the 
process of manufacture of any apparatus if he will 
only do it correctly, so that anyone who is nota 
specialist can make the appliances for himself; 
but unfortunately, he omits the most important 
points of constructive detail, giving only a crude 
and imperfect description which is practically 


useless. | 
Warrington. Thos. Fletcher and Co. 


KEYLESS WATOHES. 


[27409.]—I READ letter 27367 in the ENGLISH 
MECHANIC of the 3rd inst. with much interest 
and, I may say, feelingly, as I had only lost my gold 
keyless watch the week before. I believe it would not 
have been stolen but for the very imperfect fasten- 
ing of the bow (the bow was twisted off the watch 
and left hanging to the chain, but the watch was 

one). 

I did not know before how insecure my watch 
was. It seems to me far from right for a watch- 
maker to charge a high price for what is supposed 
to be a good and trustworthy piece of mechanism, 
and which, at least in respect of the bow, is a mere 
sham. 

I find on inquiry that all keyless watches are as 
bad as mine, and some worse. I am told that some 
watch dealers consider that the more watches there 
are stolen the better it is for trade, as the cases 
usually go in the “melting-pot” and the move- 
ments are thrown away. I, for one, do not agree 
with improving trade in that way, and shall take 
good care when I have a watch again to get one 
without a bow. John H. Wells. 

285, Oxford-street, W., June 6. 


FRUIT PICKER. 


[27410.]—SEEING the reference to my grape 
cutter by “Toodles,” I beg to state it is not a 
“fruit picker” at all, bnt simply a mechanical 
solution to the problem how to out a bunch of 
grapes (any size), without injuring the bloom, in 
any part of a hothouse and without the use of a 
ladder. The first thing I made was a simple slidin 
knife, worked by a bell-orank and rod, the buno 
dropping into a net. The sketch I sent was the 


‘pervious to certain gases 


perfect form I arrived at. I have used a thing 
similar to that of “ Toodles ” for getting an apple 
now and then, mine being a ring fixed at right 
angles to a pon and carrying a bag, the ring con- 
tracted at the farthest end from the pole to form a 
sharp corner. Silke, 


BURNT AIR. 


(27411.J—DURING the somewhat heated dis- 
cussion of this question that prevailed lately, it 
was my impression that there was a better ex- 
planation of the phenomena than any which was 
advanced ; and, though I could not find authority 
for it then, I have since done so in Tait s 
“ Properties of Matter,” under the head of “ Tran- 
spiration,” It is, that heated cast-iron is extremely 
especially carbonic 
oxide. If you compare the effects of an overheated 
iron stove and of a coke devil upen the atmosphere, 
you will not doubt that both breathe out the same 
poison, carbonic oxide, which is many times more 
poisonous than the dioxide. Hydrogen has neither 
taste nor smell, and certainly could not account 
for the effects observed. W. A. S. B. 


BUTTRESS AND V- THREADS. 


[27412.]—IN reply to Mr. A. Gray, on page 319, 
last paragraph, I beg to say that 1 have been too 
busy during the last three weeks to pay any 
attention to screws. Also to say that if Mr. Gray 
will refer to his own letter on page 247, also last 
aragraph, he will observe that it is not the 
betra thread, but something else, that I object 
to. Ishali soon, I daresay, find time for trying a 
buttress against an ordinary V-thread. ` 
i 0 K. P. 


CENTRES FOR SOFT WOOD. 


[27413.]—I FAIL to see what is Silke's idea 
(letter 27363) on page 319. The dead centre is of 
an nnusual shape, and the double-pronged affair 
appease to be divided through the middle. The 
ordinary method is to cut a triangular piece of 
sheet iron of size suitable for the job, and with a 
pliers bend down, say, three-sixteenths of each 
corner to a right angle, drive this into the end of 
the wood, drill a hole for the centre, and there 
you are. My plan is to purchase one pennyworth 
of Blakey’s toepieces, drill hole for centre in 
same, and these will last for an indefinite period. 

A., Liverpool. 


LAMINATED ARMATURES. 


[27414.] NOTWITHSTANDING the reluctance I 
feel in occupying the valuable space of the 
“E. M.“ in replying to the charge made against 
me of making untruthful statements in my letter 
on laminated armatures (letter 27343) by A. Park- 
ington (letter 27375), yet, in justice to myself, I am 
bound to do so. 

I think that when one person questions the 
truthfulness of another's statements, he ought at 
least to write truths himself. He says, “I punched 
all the punchings and fitted them up ready for 
winding. This statement would lead others to 
infer that he made the punchings which I made be- 
fore I knew him: the most he did was to make 
square holes in web of punchings to fit a square 
spindle, since I prefer square to round spindles. 
He also says that “armature is 2łin. diameter." A 
small matter for contradiction if it was so, since I 
was speaking from memory; but I know itis not 
234 in., but may exceed 2in.diameter. He also states 
that F. M. s are 24in. by 1àin. by Gin. long.” This 
statement is absurd, since it makes the machine 
appear an enormous size. I again maintain what 
I stated, that the F. M. s are 8}in. long by 2in. by 
12in. They only measure 6in., including pole- 
pieces, the bore running parallel with F. M. s. I 
stated that the machine had run an 11-volt 100. p. 
lamp,and the machine would give 30c.p. We ran the 
lamp, and forced it so that it lit up a large engine- 
room, and, as far as I could judge, equal to 300. p. 
or more, and this on a shunt, the result being that 
the carbon filament parted in centre. Electricians 
know that itis quite possible to force a lamp to give 
treble its candle-power or more at a risk of its life, 
and for a much shorter time than if it ran its proper 
cep. A. Partington’s statement that the machine 
ran at8,000 is simply guess-work. I may have stated 
that these lamps when hot may not exceed 5 volts, 
since the more incandescent a carbon filament be- 
comes the less resistanre it offerae—a fact well 
known to electricians. The wire used on machine 
I took off an old machine I had been experiment- 
ing upon, and I have no doubt it would be 
found scarcely an ounce, more or less, than what I 
stated. I was only able to see Mr. Bottone’s letter 
once, so I quoted from memory, and I apologise if, 
by using the word great, I erred. The other part 
of sentence is correct, I am certain. My only 
objeot in writing (letter 27843, p. 299) was to 
place before my fellow-readers the patterns of 
armature for their benefit, since they could use any 
pattern F. M. s, and I leave them to decide whom 
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they consider has written truthfully, “what they 
know and as much as they know, and no more.” 

As to my integrity of character, and my know- 
ledge of electric lighting, I can refer to W. B. 
Painter, Lion Inn, Woodbridge, whom I latel 
assisted in constructing an installation on an 
successfully lighting up his house. 

W. Tilley. 


BOOT AND SHOEMAKING 
MACHINERY. 


27415.]—I READ in an American paper that 
xí the development of improvements in shoe 
machinery runs in grooves.” It does, and the 
grooves unfortunately run downwards. Machinery 
is a great invention; but in the matter of boot- 
making it has resuited in the production of an 
article which would have given a cobbler of the 
old school “fits.” The old saying has it, that there 
is “nothing like leather.” It strikes me that there is 
something verymuch like leather as found in modern 
boots, and that is brown paper. However, just 
listen to what the Shoe and Leather Reporter 
says :— 

“The development of improvements in shoe 
machinery runs in grooves, At any particular 
time the effort seems pretty much all in one direc- 
tion, Last year there was an epidemic of edge- 
setters and heel-burnishers. Two and three years 
ago metallic fastenings and metal button fasteners 
had the call. Now, seam rubbers, shank burnishers, 
and, above all, lasting machines, claim the attention 
of inventors. In Haverhill, a new seam-rubbing 
machine is announced; in Lynn has recently been 
devised a machine for corrugating aseam which 
does away with rubbing. In Boston, a practical 
shoe manufacturer has discovered a seam stay 
which can be applied without the use of any 
rubbing or corrugating machinery. Three or four 
machinists in as many quarters of the country each 
have a shank burnisher ‘ready for the market.’ 
Among all the new machinery, however, lasting 
machines now claim the most attention. A good 
many years ago many thousand doilars were spent 
in an attempt to solve the problem of lasting by 
machinery, Out of all the effort and money thus 
expended came a machine that has been success- 
fully employed on coarse, heavy work. Here the 
matter rested, and might have continued to rest 
had not labour agitation offered a motive to manu- 
facturers to try anything that promised them relief. 
There having come up an urgent demand for a 
lasting machine, extra effort has been made to pro- 
duce one. At least, five new machines are ready 
or about ready, to appear on the market. Four o 
these are tack machines, and have not yet been 
thoroughly tested in the factory. The remaining 
one is a complete departure from old-time usages. 
It is, in fact, a crimping or forming machine 
which crimps or forms the upper over the edges of 
the last, holding it in position while the operator 
hammers it down and draws it closeover bottom of 
last with strings, which he ties. It is an innovation 
in that but two tacks are used in lasting a shoe. It 
is known as the string machine, and about one 
dozen of them are at use in factories.” 

Who benefits by the introduction of this 
machinery? I doubt whether the shoe-maker does, 
and I am sure the public does not, for it is impossible 
now to get a boot with a decent sole, unless you 
go to a West-end shop (and ditto price), or to one 
of the old-fashioned bootmakers, who puts honest 
labour into the boot as well as good leather. The 
great majority of boots, women’s especially, are 
now sewn by machine, and to sew the sole leather 
by machine it is necessary to have it very soft as 
well as wet. Our old friend, Johnny Crispin, who 
used to make boots that could stand a tramp on 
gravelled roads without exbibiting any extra- 
ordinary signs of wear, also used his leather soft 
and wet, but he hammered it afterwards until it 
became as tough as—well, as tough as English oak- 
bark tanned leather can be made when hammered 
by a man who likes to do good work, The worst 
of it is that the rubbish is foisted on us with the re- 
iterated lie that it is “hand-sewn,” as it is in one 
sense, which you arrive at by suppressing the truth 
and suggesting the falsehood. However, in a hand- 
sewn boot the leather, provided it is good to start 
with, will never curl outwards round the edges, 
especially in rainy weather, and it will not absorb 
water as if it were asponge; the machine-sewn 
boot will ; but youcan easily detect the animal! by lift- 
ing the insole near the waist—the stitches never come 
down to the heel,—and there you will see the thread 
driven right through the leather, and can count 
the stitches and take stock of the amount of wax 
on the threads. In hand-sewn work you may be 
able to see where the stitches are; but they donot 
come through. Look, in future! But bear this 
in mind, that some makers glue or cement the in- 
sole (the lining sole) down so firmly, that it is not 
easily raised. According to Mr. Leno (“ Boot and 

Shoemaking”), “the success of the sole-sewin 
machine has been, to say the least, marvellous, an 
no event that has ever occurred, or is likely to 
ocour, has or can be expected to effect so complete 


a change in the shoemaking industry.” There is 
no doubt about the completeness of the change ; 
but, unfortunately, it is all for the worse, for the 
machine does not produce lasting work, even in 
closing uppers. I speak feelingly, for 1 like an 
old boot—a pair of boots that one can walk a dozen 
miles in without pain in the feet; nowadays, you 
no sooner get boots “shaped” to your feet—that 
is, comfortable—than they are worn out, and a new 
pair of the machine-made “ improvements ” must 
be endured. Baudoin. 


PRIMITIVE INDUSTRY — INDIAN 
BLACKSMITHS. 


[AS ONLY in late years have screw stocks 
and dies and screw plates become common in India. 
A nut dropped from a Huropean carriage or cart 
was considered a prize. Its threads were roughly 
copied, then a piece of good tough steel was shaped 
with the home-made file and the threads accurately 
and beautifully cut with the same uncouth tool, 
hardened and tempered in charcoal and leather 
scraps; thus the village workman could multiply 
his gauge and supply the wants of his fellow- 
craftsmen. Between 40 and 50 years ago, being 
the possessor of a good native gun-barrel bored for 
me by an English friend to lin. calibre, I resolved 
on mounting it as a piece of wild-fowl artillery, 
and consulted my head workman (a clever Hindvo) 
on the possibility of being able to turn out a per- 
cussion breech in my workshop. He said there was 
no difficulty, as he had often made them for small 
guns. We gota pig of the purest iron and soon 
forged it into shape of a breech; then my friend 
Janky obtained a thick bar of best sword steel 
from the bazaar of the little town. He forged 
and filed this into an immense tap, the threads as 
regular and symmetrical as an English one. The 
long barrel was sunk in the ground between two 
well-secured posts, to which it was lashed by 
several thongs of raw hide. A capstan bar of 
stout timber, having a block of iron inserted in 
the centre, with a square hole in the metal to fit 
the shank of the tap was next prepared by my 
carpenter. When everything was put together 
Janky, with a bottle of oil in hand, told o 
several strong men to their posts, and they slowly 
moved and stopped at his order, when adding oil to 
the work. In less than an hour the female screw 
was triumphantly cut, just in time to save the 
huge bar from a smash, for it was splintered 
through in the centre. Then the smilin Janky 
sat down on his mat, measured the threads of his 
tap, and copied them off on the breech end. His 
eye and file in due time accomplished the male 
screw, resulting in a perfect fit. tt was unscrewed, 
and the “cunning craftsman,” with his hand-drill, 
erforated the breech chamber, then the nipple- 
ole. The proof was to come, and Janky looked 
grave, and spoke cautiously. I determined it should 
be of the severest form. We loaded the infant 
monster with plenty of army powder, ramming 
clay over the charge, and, lashing it to a stout 
timber, deposited the interesting article in a deep 
hole between some outbuildings, Finally, a devil, 
or fuse of wet powder, was put on the breech as 
priming, a bit of cotton-rag serving as slow match. 
This being ignited, everybody ran away to the 
workshop, and awaited the explosion. There was 
a roar like a nine-pounder, and all hands, headed 
by the anxious Janky, raced towards the cloud of 
smoke. A hearty shout proclaimed that the village 
gunsmith had won; but I was not thoroughly 
satisfied, as the party who was to be the future 
gunner. J said that the shaking might have done 
some unseen damage, and insisted on a stronger 
edition of proof-firing. We doubled the heavy 
charge, and added a quantity of sand—about the 
most trying of explosions on any kind of firearm. 
This time the gun thundered, and the smoke rose 
up more dense than before. Everybody jumped 
into the pit together, yelling with delight, and then 
Janky's face became merry and self-satisfied. 
Lock, stock, and appurtenances were all added in 
succession ; but before the wild-fowl season arrived 


I was off on a very long journey, doing a good 8 der of IIin. capacity, I should ex 


more than half-man power from a cylinder of 70in. : 
capacity. nere 
grease get into the heater if piston rings fi 
properly, 


stroke of business in the gun line by exchanging 
my heavy metal for a beautiful Hnglish double 
rifle, with case and appliances! In those unsophis- 
ticated days of Hastern simplicity, Janky, as my 
foreman, received thirty-two shillings monthly 
wages, and found himself in everything—tools, 
clothes, food, and dwelling. He could turn out 
everything, from a waggon axle to a ee l 
Eos. 


THE SEXTANT AND ITS USES. 


11 ee reply to “Edward A. R.“ (letter 
27818, p. 292), I wish in the first place to direct 
his attention to the fact that the original query 
under the above heading (letter 27179) related 
especially to the finding of the latitude of ships at 
sea. Now I certainly did not know that stars were 
always preferred for determining the latitude at 
sea. Theoretically a mean alt. of a star is the 
simplest and most accurate method; but the diffi- 
culty and uncertainty of the observation (for 


for horizontal parallax is 
tion? Because if he does 
practical men apply this corr. to the obs. alt., and 
not to the declination. 


he gives—i.e., 3 J 
great parallax and sensible diameter. 
this 
tion ; for whereas the hor. BE 
more than 30” in 12 hours, and a change of 30 in 
hor. par. only entails a change of about 20 in dia- 
meter, her change in declination is sometimes as 
great as 17’ in one hour. 
course, only approximate. C Q 
error in time might introduce a serious error in 
reduced declination, and consequently in latitude. 


in regard to the smaller earth haying shorter degrees 
of latitude or the larger earth longer ditto. “ H. A. R. 

makes that clear enough ; but 
prove 
earth 
meter of the earth ” (letter 27287, p. 


for his answer to my 
daylight per annum. 
matter, therefore : 0 
authority. In speaking of sunlight, I hadinmy « 


microscopists the use of pi 
a reagent or staining medium? I have 
it for examining tissues and structures If Penn 8 
and find it very useful, as it defines edges of cells, È 
markings on cell walls, &., more strongly than (~ 
other dyes. I have made use r ty 
dissolved in a little water, and I have not tried its 
suitability for mounting purposes. 


ment in my design for hot-air engine so as todo 
away with the two joints, u 
if two ordinary eccentrics were used, 
wearing surface could he obtained in my arrange 
ment by inserting a sliding piece on top of ecoen- 
trics. 


reasons I shall be glad to give “E, A. R” should 
he so wish) renders this method of far less prac- 
tical value than that in which the sun is the body 
observed. In fact, ] 
sidered to be (with a star at night) double what it 
is in the case of the sun, 


the liability to error is con- 


In letter 27237 “ Edward A. R.” expressly states 


that allowance is made for the motion of the earth — 
in its orbit by correcting the declination of a 
heavenly body. Now f : 
to the declination is that for diff. of longitude, or 
what is the same thing, 
taken from the Nautical Almanac for noon, and 
corrected for long. of 
instance, suppose the 
1 per hour, and place of observation to be, say, 15° 
west of Greenwich; then it is evident that as 15° 
= 1 hour, I’ must od 
for noen at Greenwich. This is 
applied, f 
is rendered necessary not by the motion of the 
earth in its orbit, but rather by the rotation of the 
earth round its axis ; at least, it is the rate of this 
last which determines its value, 
stated, 
which 
places 


the only correction applied 


diff. of time, the decl. being 


1 „„ „„ „„ 


lace of observation. For 
Jeclination to be increasing 


be added to decl., as taken out 
the correction 
and I think that it is pretty plain that it 


s$ wt ce » 14 14 1... 4 — 1 


a 


As I before 
this corr. cannot apply to a star the deol. of 
is sensibly the same at the same date for 
of all longitudes. 

“E. A. R.“ wish to convey that the corr. 
applied to the declina- 
I can inform him that 


py fs 


Does 


I am quite aware that seamen avoid as much as 
ossible using the moon for sextant observations of 
atitude; but “ E. A. R.” is mistaken in the reasons 
that it is because of the moons 
Instead of 
itis because of her rapid change in declina- 
parallax never changes 
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These figures are, of 
Therefore a alight 


I have no quarrel with the deductions arrived at 


he fails, I think, to 
“that it is because the distance from the 
to the sun is so much greater 242). the dia- 
Many thanks to E. L. G.” (letter 27816 p. 293) 
5 regarding hours of 


was rather hazy 5 = 
for : 


te FETE. +4 
rg % „ N ga Li „ © ns 


a 
23. 


tip & ge: 


I asked “E. A. 


mind the actual rising and setting, roun refrac; a 
tion out of the question, which was, as E. L. G. x; 
shows, an error. z 
Norwood Junction, S.E. James Adams. a 
55 21 
PERMANGANATE OF POTASH ASA ü 
STAINING MEDIUM FOR MICRO. ` 
OBJ £EOTS. : : 
[27418.J—May I recommend to the notice of 


ermanganate of potash as Si 
een using d 


of a crystal or two 


R. E. V. 


HOT-AIR ENGINE. — TOF. A. M. 
[27419.] — I PROPOSED the eccentric arrange 


which would be required 
More N 


have not tried an engine of the dimension: 
iven; but, from what I have obtained from â n 
ect rather x 


I don’t think there would be much 


engine get on? I have tried black-lead in a ga 
engine, and find that it is of no use as a lubricant. 
I have found from experience that the hotter the 
cylinder the better the result— that is the reason 
for having a non-conductor at the bottom e 
cylinder. he reason for inserting the tube Pis x 
to stop the air from passing through the centre of «. 
displacer when being displaced. I think Jom 
arrangement of the fire-chamber would | answer i, 
very well in a large engine; but I don't think 
there would be room in my half-man power engine. 
I should prefer the top casting in your arrange 
ment made in two, so as to have an asbestos joint 8 
about midway between hot plate and water: e 
would stop à lot of the heat from rising to the |. 
water, and I should not let the water be in oon: |, 


tact with the working cylinder. J. Seal. | 
X 


* 

t 

e noo 

or else how does the Robinson 
4 

à 


„ es 
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LOOSE JOINTS OF RAILS ON | power beyond the scope of the human eye. So firmed those made in France. Sir Charles Bright, 
RAILWAYS. with suo jects relating to eleo- 


Ee ar reply to Mr. Ed. Gobert's letter 
(27816) in which he writes that “the use of a 
metallic permanent way with Vignolle's rails on 
longitudinal wood sleepers would be one of the 
best solutions of the question, I quite agree 
with this suggestion ; but in the face of the almost 
universal adoption of cross sleepers, I do not think 
it likely that railway engineers will return to the 
longitudinal sleeper system. 

Generally, for economic and other reasons, it 
appears that the cross-sleeper system will be the 
favourite one with railway companies. That being 
the case, I come back to the question of the loose 
joints of the rails. 

Theoretically, the addition of a wood sleeper 
under the fish-plated joint would naturally be the 
remedy for this defect, with perhaps a shallow 
metal trough or plate under the ends of the rails. 
Practically, it remains by experiment to prove 
what should be the size and position of the sleeper 
and the adjoining ones, and to arrange them so 
that the deflection at this point (caused by a 
passing train) is uniform upon every part of the 
rail, The problem does not seem a difficult one. 

Considering the long time that railways have 
become the chief roads of this country, it is very 
surprising that such a rough and ready method 
should be the common practice, and that the train 
should be allowed to jolt along over uneven ways. 
The advantages of a smooth and level running 
seem to have been lost sight of. 

I do not find in the answers to my letters any 
reason why this defect cannot be remedied. 

Hy. J. Lanchester. 


POWER OF TELESOOPES. 


[27421.)—As I notice this question has cropped 
up in: your columns, and vague statements are 
often made in the daily. press, you will probably 
supplement the remarks of F. R. A. S. (p. 315) 
by the following notes of a paper read by Mr. 
Hisoox before the American Astronomical Society 
not long ago, and entitled, “ Limit of Available 
Power in Great Telescopes.” 

According to accredited formule, the minimum 
diameter of the optic penoil at its emergence from 
the eyepiece of a 3 is equal to the dia- 
meter of the object -glass divided by the magnify- 
ing power; and by inversion the magnifying power 
equals the diameter of the object-glass divided by 
the diameter of the emergent pencil. As it is 
often desirable to observe nebulæ and clusters, as 


well as search for faint comets under very low: 


powers, for the purpose of obtaining a larger and 
more brilliant field, and for bringing out the 
fainter companions of double stars, the fact be- 
comes important that in great telescopes an ob- 
server may only obtain the value of two-thirds, 
one-half, or even one-third of the total light-grasp- 
ng power of the telescope. This failure comes 
from the disparity in the size of the pupil of the 
eye and the emergent pencil of light from low- 
power eyepieces. The eye aperture in different 
individuals varies from one-eighth inch to one- 
fourth inch in diameter under the same light in- 
tensities ; and the pupil of a single individual may 
Vary in diameter from one-eighth inch to one- 
fourth inch with varying light intensities. Hence 
there must be a larger personal equation to account 
for the discrepancies in the recognition of faint 
objects in large telescopes. By the rule, a tele- 
scope of 12in. aperture will have an emergent 
pencil, with a power of 100, equal to 0°12in. or zin. 
m diameter; with a power of 50 it will equal one- 
fourth inch. An 18in. aperture with power of 100 
has a pencil 0°18in., or about Zin. in diameter. 


A ga of 150 gives a zin. pencil, so that with 
the Chicago telescope, says Mr. Hiscox, a power 
of 100 is the lowest possible, while a power of 50 
would shut out more than one-half the light from 
any ordinary pupil. But here the trouble only 
begins. A power of 100 with a field of half a 
degree, or possibly more, is a good working power 
for searching, and for bringing out the configura- 
tion of nebulz by contrast with a dark background. 
With the 28in. Princeton telescope a power of 100 
produces a pencil 0-28in., or nearly one-fourth inch 
in eter, about the largest that can be compassed 
by eyes with large pupils, when the telescope is 

ected upon faint objects. The lowest power in 
use with this telescope is 158, with an emergent 
pencil of 0°15in., or about equal to the diameter of 
the ordi pupil in daylight. Here the equation 
of the eye comes in as a factor, determining what 
one person can see and another cannot. 

Inthe W 
power in use is 165, giving an emergent pencil of 
017in, in diameter. This is too large for many to 
compass, and it is only with the pupil of Prof. 
j ese, which is 0˙22in. in diameter when look- 
ing at a distant light, that assurance is had that 
the whole power of the telescope is made available 
with this 5 With a power of 100 the 
pencil would be increased to 0˙26 in., placing its full 


ashington 26in. equatoreal the lowest. 


a ere 155 is the lowest power 
available for the delicate work of studying the 
fainter wisps and minute stars of the nebule. 

The 36 in. telescope of the Lick Observatory will 
be somewhat crippled by this difficulty, unless some 
new form of eyepiece is made to overcome it, for 
with a power of 100 the pencil will be 0°36in., or 
nearly gin. in diameter, making it impossible to 
use the leviathan for all that it is worth with 
low powers. A power of 200 with a pencil 0°18in. 
in diameter will be the lowest that will give the 
full value of its light-grasping power to an or- 
dinary pupil; the measurement of the latter 
ranging from 0°12 to 0°20in. in diameter when in a 
normal condition. Now, 200 is an unsatisfactory 
power with which to view a nebula and compre- 
hend its beauty and delicacy. 

When we rise to the sphere of the great reflectors, 
we meet an insuperable stumbling block. A 48in. 
reflector cannot use economically a power of less 
than 250; while the great 72in. reflector of Lord 
Rosse is restricted with a power lower than 350, 
which produces a pencil of 0:20in. diameter, the 
utmost capacity of the average eye, so that but 
few persons can compass the light-giving power of 
this great telescope even with this power, which is 
far too great for nebula work. With a power of 
500 the pencil, 0°14in., just comes within the light- 
grasping power of the average eye. 

ith such an unwieldy instrument and great 
magnification, it is no wonder that stars are un- 
steady and seeing unsatisfactory, as had been often 


asserted; nor is it a wonder that the great reflector 


has done so little work, when a power of 200 pro- 
duces an emergent pencil of 0:36in. in diameter, and 
with such a power only one-fifth the light-giving 
power of that monster telescope can be utilised. 
The part thus shut out would naturally be the 
marginal cone, which gives the sharpest definition 
by producing the smallest star disc, leaving for the 
observer’s gratification the poorest offering within 
the gift of so great and costly an instrument. 

In celestial photography this difficulty is avoided, 
and this may account for the late photographic dis- 
coveries of faint objects by some of the large tele- 
scopes in France and England, the 48in. reflectors 
of the Paris Observatory, and of Mr. Common in 
England, being now used for this purpose. The 

hotographio plate utilises the whole light of the 
argest emergent pencil, and with the quick process 
will no doubt realise large and satisfactory results 
in the near future. 

The method of overcoming this optical defect in 
the low powers of great telescopes is worthy of our 
best efforts, and its remedy may lie within the 
scope of mechanical optics; although in a slight 
correspondence with Professor Young on this sub- 
ject, he casts some grave doubts on the possibility 
of its accomplishment, or the dodgeability of its 
geometrical considerations, I do not think that 
theoretical geometry is at fault for this suggestion, 
for it has always been found to swing into line in 
the face of mechanical facts ; not that geometry is 
at fault or untrue, but that the human mind has 
not always recognised the geometrical bearing until 
after the discovery of the mechanical relation of 
its factors. 

Some experiments upon the realisation of the 
full light of wide-angled object-glasses of short 
foous, as used for comet seekers, seem to point to a 
solution, and Mr. Hiscox promised at a future time 
to bring them before the Society. J. O. H. 


THE HERZ TELEPHONE. 


(27422.J—WHAT amount of truth is there in the 
statements which are made about the new Herz 
telephone? A few weeks ago the Times’ corre- 
spondent in Paris made the absurd statement that 
it could be had for half a crown; but it turned 
out that he had merely estimated its cost at his 
valuation. The Times has recently returned to the 
subject, and seems determined to stick to a part of 
the statements of M. Blowitz; so perhaps M. C. 
Detaille or some other correspondent can give us 
details, or tell us the real facts of the case. This 
is what the Times said the other day :— 

Last March our Paris correspondent gave parti- 
culars of some successful experiments in telephon- 
ing between Paris and Brussels. The instrument 
employed was the micro-telephone, an invention 
of Br. Cornelius Herz. Other experiments have 
been made since then in order to show how the 
forts round Paris and throughout France can be 
put into communication by telephone, and we 
understand that the French Government have it 
in contemplation to connect the 36,000 communes 
or parishes of France by Dr. Herz's micro-tele- 
phone. As yet the new invention is little known 
in this country, but it will probably be introduced 


here at no distant day. While Dr. Herz's micro- | gr 


telephone is well adapted for transmitting messages 
over long distances, it is still better fitted for use in 
dwelling-houses, hotels, and all large buildings 
wherein it is desired that messages should be 
speedily conveyed from one room to another. The 
experiments made in this country have fully con- 


agreat authority on all sub 
tricity, has pronounced Dr. Herz s mioro- telephone 
a practical invention. Mr. W. H. Preece, the 
highest authority in this country, has spoken as 
favourably of it after having made a personal 
trial of the i in his own room at the 
General Post Office. It may be only necessary to 
effect an arrangement with the existing telephone 
compan for the new instrument to be exten- 
sively used. Fora little more than three years the 
patent rights possessed by these companies may 
give them the power to hinder the competition of 
other companies; but in the present case an 
arrangement should not be difficult, as the use of 
the micro-telephone might be confined for the 
present to the interior of buildings, while the 
connection between buildings at a distance from 
each other might be made by the ordinary tele- 
phones. 

The special advantages of Dr. Herz’s invention 
are its compactness and cheapness. The cost of 
fitting one in a room can be reckoned by shillings 
whereas that of the other telephones is reckoned 
by pounds. Moreover the telephones in use are 
unsightly, and occupy a certain amount of space. 
The micro-telephone does not offend the eye, nor 
does 1t take up much more room than the shield of 
an electric bell. To all appearance, indeed, this 
instrument is an electric bell shield of a slightly 
larger size. In this case, as in that of the bell, 
there is a button to be pressed which causes a bell 
to ring. When the person at the other end touches 
the button there, the two are prepared to converse. 
In order to do this the shield, which forms the re- 
ceiver and is attached to the instrument by a wire 


of any desired length, is removed from the wall 


and applied to the ear; the part exposed is a disc 
of carbon, and any sound uttered at or near it is 
conveyed to the opposite extremity. There is no 
need to remain close to the disc; on the contrary, 
one may remain a yard away from it and speak in 
an ordinary tone of voice at that distance. The 
instrument is so sensitive that sounds are conveyed 
by it which would not be transmitted over the wires 
by the instruments in use. 

The technical details have less interest for the 
general public than the general character and 
scope of the invention itself. Like many other 
meritorious inventions, the novelty in this one 
consists chiefly in the arrangement and combina- 
tion of the several parts. The microphone was the 
invention of Prof. D. E. Hughes, and in adapting 
it to his invention Dr. Herz has substantially 
followed in Prof. Hughes's path. In like manner 
the receiver he employs does not differ materially 
from others, but the general adaptation of these 
parts is Dr. Herz's own, while he is also to be 
credited with the novelty of some of the other 
details, Weare inclined to think that some such 
instrument as the micro-telephone is needed to give 
an impetus to the spread of telephony.” Other 
people may be inclined to think that tvo much has 
been said about the new telephone, and too little 
done with it; but can anyone give authentic 
details and particulars, for the published descrip- 
tions are altogether at variance ? J. T. M. 


RIBBED BOILER TUBES, 


[27423.]—WITH reference to the ribbed sur- 
faces for increasing the steaming power of boilers, 
on page 311 of your issue of June 8, mention is 
made of the “inventor” of these, and of a con- 
tract to supply them. It may be well to mention 
that I was the first to determine the correct pro- 
portions and positions of these ribs, and to mea- 
sure their effective duty both over the fire and in 
the flues, and that the use of ribs or studs, rolled, 
cast, or otherwise, produced in perfect metallic 
contact with the boiler surfaces was patented by 
me early in 1886. A portion of the details of my 
experiment was given in a paper read before the 
Gas Institute at the last June meeting, and the 
English patents for this system of boiler construc- 
tion are my property, and remain in my own hands 
at the present time. Whether the patent referred 
to in your issue is, or is not, a copy of mine I have 
no means of finding out; but if it is a copy, it 
will not be the first attempt of the kind, 

Warrington. Thos. Fletcher. 


ON THE LAWS, REAOTIONS, AND 
CONSTRUCTION OF SOME FORMS OF 
PRIMARY BATTERIES. 


[27424,]—OXIDES of copper and lead have also 
been used as depolarisers in some forms of cell. 

The oxide ot copper cell, as. patented by MM, 
Lalande and Chaperon, and which has been since 
eatly improved, is a new departure from any of 
the cells hitherto described, in that the waste pro- 
duct has a market value, and that the depolariser 
can be regenerated and used over and over again. 

The battery consists of a plate of zinc immersed 
in a strong solution of caustic potash, which also 
contains the negative element, consisting of wire 


348 


auze, about which copper oxide has been cemented 
by a substance not acted on by the solution. 

The local action in this cell is little or nothing, 
and so it can stand idle for a considerable time 

-without deterioration. When the cellis in action 
the zino is converted into oxide, which is soluble 
in the solution, whilst the hydrogen set free com- 
bines with the oxygen of the copper oxide, reducing 
the oxide to metallic copper. The caustic potash 
remains unaltered. When the copper oxide is all 
reduced to metallic copper, the negative plate can 
be regenerated by removing it from the cell, drying 
it, and heating it to a dull red heat in air, so that 
the deposited, or rather reduced, copper re-absorbs 
oxygen from the air, and is reconverted into copper 
oxide. This can be repeated over and over again 
without the element deteriorating in any way. 
Now, for the zinc salt held in solution by the 
caustic potash. The sulphide of zino forming a 
white paint of great body commands a high market 
value, and it is, therefore, desirable to convert the 
dissolved zinc into sulphide. There are many ways 
of doing this; but the one adopted has been to 
pass a stream of sulphuretted hydrogen gas through 
the solution until all the zino is precipitated as 
sulphide, whilst the caustic potash is left ready for 
use again. 

The sulphide thus deposited is too impure to be 
of value, and so it is submitted to further treat- 
ment. The precipitate is dissolved in sulphuric or 
hydrochloric acid, by which means the sulphuretted 
hydrogen is again given off as gas. This gas is 
collected and passed through some more spent bat- 
tery solution, so that the same gas may be used 
over and over again indefinitely. 

The sulphate or chloride of zinc left in solution 
is made perfectly neutral, and then a little bleach- 
ing powder is added to precipitate any iron present, 
The zinc in solation is then precipitated by the 
addition of sulphide of barium, which can be 
obtained of very preat purity at a low price. If 
the acid used was hydrochloric the zinc is now pre- 
cipitated as very pure sulphide, whilst the barium 
remains in solution as chloride, and can be recovered 
as a by-product. 

If the acid used was sulphuric, the zinc is still 
thrown down as sulphide, and also the barium and 
sulphuric acid as sulphate of barium. 

his mixture of sulphate of barium or baryta 
and sulphide of zinc is known as “ sulphide of zinc 
white,” and can be sold at 20s. per cwt. 

Dr. Squire, in his report, estimates that the 
“ sulphide of zinc white can be made out of the 
waste product for less than £4 a ton. He takes the 
market value at only 15s., and gives the following 
calculations :— 


CR.— 
230lb. caustic potash at 22s. per cwt....... £2 5 2 
GOlb. sorap zinc at 148. per o Ww]- m. . 0 7 6 
700lb. sulphide zinc white at 15s. per cwt. 4 13 3 
l 7 611 

DR.— 
1801b. zinc plates at 20s, CWt. t.. . £112 1 
240lb. caustic potash at 228. o W]Ü1B 2 2 
Wear of connections . e 0 4 0 
3601 b. sulphide barium at 7s. cwt. .......0 1 2 6 
285lb. chamber sulph. acid at 2s.cwt. ... 0 5 1 
Labour, &6., at 12 . e . 1 6 0 
5 16 10 


Showing a profit on each charge of 9s. 1d., while 
the electricity is obtained for nothing. 

The E. M. F. of the cell varies with the rate of 
discharge, but even on open circuit is under 1 volt, 
being about - 94. 

As I find I have already written at considerable 
length, I must postpone further particulars. 

Electrician. 


LOCOMOTIVE REPAIRS, 


[27425.]—YOUR readers—some of them—take 
so much interest in the dimensions, numbers, 
names, and stations of locomotives, and some of 
them also in the mechanical details, that I venture 
to think possibly there may be a few who are in- 
terested in the manner in which engines do their 
work and in the methods adopted for repairing 
them. As an introduction to the subject, I will 
ask you to reproduce the following sensible 
remarks of an American writer, which may 
possibly bring out some of the experiences of 
those who have passed a lifetime in English 
roundhouses. Our friend says :—“ For some years 
I have watched with a great deal of interest and 
concern the different methods of doing the running 
repairs on locomotives, the kind of work needed 
and the kind done, observed the kind of men in 
charge, and imagined the kind of man I should 

refer. I am thoroughly satisfied that great 

amage is done to locomotives while undergoing 
slight repairs in the round-house, Certainly a set 
of side rods had better stay up than be taken down 
and filed by a blunderer who takes off lots of brass 
and puts them up badly, and fails to secure a good 
fit in the strap, fitting so that it will be impossible 
to properly key the brasses up brass-and-brass 
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without springing them; yet this is done very 
often. The lining up of crossheads is another 
much neglected piece of routine round-house work; 
on engines having the four bar guide and long 
connecting rods this is not noticed; but on heavy 
consolidation engines using beam guides and a 
very short main rod it is a tri-weekly job, and many 
roundhouse mechanics there be who never seem to 
think that the middle of that guide wears the 
most. The ends only receive the wear of a small 
part of the gib, while the centre is rubbed by its 
entire length, and the centre is called on to take 
the strain when the work is thrown on it by the 
angularily of the rod. To line up this class of 
crosshead properly the back end of the rod should 
be taken down and the crosshead pinched over the 
guide to see that all is right. Then the round- 
house man should be careful to take the striking 
points and see that the piston travels in its proper 
place. Putting the liners back where he got them 
is like a manufacturer putting his own name on 
another man’s work supposing it is right. The last 
man who lined up the crossheads on my engine for- 
got to punch holes in the liners under the oil cups. 
Calking flues that only simmer a little and do not 
actually blow is, in my estimation, bad practice, as 
the more flues are pounded or rolled the thinner 
and weaker they get, and as half of this kind of 
leak is caused by sudden cooling, they will 
generally take up again with a hot fire. These 
and the thousand other little jobs that must be 
done should be done carefully as to detail, and 
supervised by a man who knows what should be 
done and how to do it—a cross between an engi- 
neer Ce) and machinist, a man who has had 
experience both in the shop and on the road. 
Let's take a look at him. He should not be made 
of pride, arrogance, and ignorance, and should be a 
pleasant man who enjoys the cenfidence and re- 
spect of the engineers and firemen, and the ma- 
chinists and wipers under him. He should not be 
the man who refuses ‘necessary supplies to engi- 
neers simply to show his authority and appear 
economical, but should see to it that every engine 
is supplied with all tools, &c., and kept so. Where 
engines run first in, first out, and he has the mark- 
ing out to do, he should be noted for his fairness 
and ability to sit down on schemers, and live up to 
any agreement the engineers may have with the 
company, He needs to be mechanic enough not to 
put a machinist to packing driving-box collars 
while a helper is filing brasses. He should know 
the annoyance, delays, and danger of running 
engines in need of certain repairs, what must be 
done, and what can be left undone, if such there 
be. Heshould recognise the fact that a fireman 
is a man as well as the other fellow, have no pets 

but lots of friends, and a few real live enemies. 1 
never knew a man who had no enemies to make 
much of a sucoess but as a successful failure. 
Now, if he is this kind of à man, he knows that 
it is not important that he merely get the engines 
wiped and the work off the book, but that every 

machine is ready to pull a full train safely, and 
with some degree of comfort to her crew. That 
is what they are built for. It should be 
as much his concern that the engines steam 
well, and do not run hot, as the engineers’ who run 
them; and if under his oare engines stay out of the 
back shop longer than usual, he should receive some 
of the oredit, as he deserves it. A few years ago I 
enjoyed the proud distinction of being night round- 
house foreman. We were located over 10,000ft. 

above the sea, in the great Rocky Mountain range; 

we had a small wooden round house, and no 
machinery ; we had seventeen consolidation engines 
doing extra heavy mountain work, and all the snow 
you could wish for. These engines ran all day and 
lay up at night. They used the purest water on 
earth, and were not washed out from the time they 
came from the shop till they went back, yet they 
very seldom leaked. We had flue expanders, &c., 
but no regular boiler-maker. The fires were never 
drawn unless we had repairs to make that would 
require the blowing-off of steam pressure. We had 
two machinists, three helpers, and a thing (that 
was me). When one of these engines had worried 
four or five cars up a dozen miles or so of mountain 
grade, over 200ft. to the mile, she backed down the 
mountain side for more cars, and was held by the 
water brake, and this usage was hard on the 
machinery everywhere, and few were the nights 
when there were not reports on most of the engines 
for work to be done that let us inside; the boiler 
shell, water-brake cocks, three-way cocks, gauge 
cocks, injectors, throttles, checks, &c., were leaking 
and must be ground in. Now, as we could use but 
five stalls of our house, it kept all hands rushing to 
get them in, steam off, repairs done, and steam on, 
and out again, and the last few to oome in did not 
always get there. Now, we had a good store house 
full of all these fittings, and we soon fell into the 
habit of putting in new cocks for leaky ones, new air 
pumps on in place of those played out, and new injec- 
tors for those that failed to work; the same with 


checks, & c. In this way the engines were soon out, and 


early in the night we had everything ready for the 
road, and the cocks, pumps, injectors, &., to grind 
in, clean up, and put in stock at our leisure, and it 
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then occurred to me that this plan on a more ex- 
tensive scale would be no bad scheme in general 
use. It would allow one great shop to build all 
the work, and the small places to put it up. Why 
not have a standard for all sizes of cocks, pi 
and bushings, and work to a greater extent on the 
replacing, and not the repairing, principle? It 
certainly would be a saving to roads short of power, 
Stacks, sand-boxes, head-lights, ash-pans, rod 
brasses, pistons (except rings), all brass fittings, 
link gear, &., can be done this way, and the neces- 
sary repairing work done in dull hours. This plan 
could be carefully elaborated so as to tarn each 
pin and bushing just so many times, and so much, 
before it went to the scrap heap. But what might 
be a good scheme here might not be in some place 
else,and perhaps I am like the man who would 
revolutionise the world to suit the whims of his 
own household. 

What think you of our American friend's ex- 
perience and of his views ? That last one about 
having a “standard” is an old trouble; but I 
suppose we might as well expect a standard loco- 
motive. Each new superintendent must have new 
dimensions, to show how much more he knows 


than his predecessor. 
The Old “Comet.” 


Photographic Colours. —In the May number 
of the American Journal of Science will be found a 
paper by Mr. Carey Lea, of Philadelphia, in which 
are described aremarkable series of salts of silver, 
which the author is attempting to make use of in 
obtaining photographs of objects in their natural 
colours. It is first shown, by an exhaustive series 
of experiments, that when light acts upon ordinary 
silver chloride, AgCl, in presence of hydrochloric 
acid, the darkening is due to the formation ofs 
small quantity of subchloride, Ag: Cl, which enters 
into combination with the unaltered silver chloride 
to form areddish compound of a nature similar to 
that of a “lake.” This red chloride of silver is 
termed protochloride, and is found to be, unlike 
subchloride, unattacked by cold strong nitric acid, 
After a certain amount of this substance is 
formed, the action of light appears to cease — a 
phenomenon which has been frequently noted by 
other observers. Successful efforts were then 
made to prepare photochlorides, bromides, and 
iodides of this nature, and a full description of the 
very numerous methods and analyses is given in the 
memoir. The startling fact was discovered that 
all varieties of tints from one end of „the spectrum. 
to the other could be obtained under suitable 
conditions. Normally, the protochloride of silver 
is red, even one-half per cent. giving to ordinary 
silver chloride a strong coloration ; but on exposure, 
to diffused sunlight it quickly changes to purple, 
On addition of mercurio chloride it becomes grey, 
potassium bromide changes it to a permanent lilac, 
potassium iodide toa bluish tint, while a mixture 
of potassium chlorate and hydrochloric acid causes 
it to pass through pink and fleshcolour to pure 
white. Heat,on the contrary, causes it to retake 
its red coloration, and on exposure to various parts 
of the spectrum it affects lovely shades of the most 
varied hues. The important observation was made 
that, in presence of small quantities of lead or zino 
chloride, white light (which darkens the pure 
protochloride)bleaches it, thus producing white in 
those portions of the image which ought to be 
white; and it was also found that the addition of 
a littlesodium salicylate enhances the sensitiveness 
threefold. 


Well Water.— In a paper recently read before 
the Chemical Society, entitled“ A Contribution to 
the Study of Well Water,” by R. Warington, F. R. S., 
the author gives the proportion of chlorine in the 
rain water at Rothamsted as 2 per million; the 
proportion of total combined ae about 0'7 per 
million. He further says:— “Of 3lin. of rain, 
annually falling on a bare clay soil, 17in. have 
evaporated and 14in. percolated below 5ft. Dain- 
age chiefly ocours between October and February. 
The quantity of chlorine in the drainage from bft. 
of soil is the same as that in the rain, but the propor: 
tion is doubled in consequence of evaporation. 1he 
proportion of nitrogen as nitrates in the drainage 
water from 6ft. of bare clay soil has averaged 10.7 
per million. The production of nitrates in the soil 
is chiefly during summer ; the principal discharge 
of nitrates as drainage is in the autumn, When 
land is covered with vegetation evaporation 18 
increased, and the winter drainage commences ats 
later period. Evaporation being increased, the 


chlorine in the drainage water may also be 
increased. The drainage from the Rothamsted 


unmanured wheat land contains 6 per million 
chlorine ; the drainage from the plot manured with 
farmyard manure, 7'3 per million. While 
vegetation is active no nitrates are found in the 
drainage, water from the unmanured wheat; the 
nitrates reappear in autumn, after harvest, The 
average proportion of nitrogen as nitrates in the 
drainage from unmanured wheat is 3:4 per million 
from wheat receiving farmyard manure, 5˙8 per 
million.” 
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prove the condition of the poor of your large cities 
would turn their energies in the direction of 
colonising these immense tracts (some of them 100 
miles square, containing millions of acres) by 
assisting said poor to reach them, and teach them 
how to earn their own living on them, and not leave 
them to shift for themselves, they would partly and 
temporarily solve the question of what to do with 
your surplus population, and earn the blessings 
of your heavily-burdened taxpayers. Here is a 
splendid opportunity for some philanthropical 
millionaire to perpetuate his name and fame to 
all eternity. If F. A. M.“ will send his address 
to H., 20, Accrington-road, Burnley, England, he 
will receive a San Francisco paper that will give 
him a fair idea of his chance of success in Cali- 
fornia. If he desires to communicate with me 
direct, he will find my name and address in the 
Sixpenny Column of this issue—BACKWOODS- 
MAN, San José, California, U.S. 


61903. Harmonium.— The reply of G. Fryer 
to me is rather disappointing. He says the real 
cause is made obvious to all who understand. I 
agree with him those who understand; but to me 
it is not quite so clear. On p. 278 he says that the 
only way in which the defect could arise from the 
reeds is in the wrong setting of the tongues. Now, 
on p. 299, I believe that to be the seat of the 
mystery; but on p. 323 he certainly differs from 
my opinion, if my experiment with borrowed reeds 
is correct. My experiment is correct, and is a 
proof that the broad reeds are wrong either in 
setting or in construction, or the pan is not con- 
structed for them. As a further proof of this I 
tried the broad reeds in the Hillier, but they 
would not vibrate at all like the narrow reeds. I 
could hear the beats, but they seemed choked, as 
if the apertures were too small to admit sufficient 
wind to keep up the vibration. It is the same in 
both instruments. On p. 323 G. Fryer says: 
“Taking it for granted that the pan, reeds, and 
pallets are all right, the real cause of the defect 
‘remains clear, and any further reply is ‘absolutely’ 
unnecessary.” If the pan, reeds, and pallets are 
all right, will G. Fryer say what is the real cause? 
I shall be pleased to know why the broad reeds do 
not act properly when fixed in place of narrow 
reeds on Hillier. If the defect is in setting of the 
tongues, how shall I proceed to set them to vibrate 
properly? — QUEEN. 


[62073.]— Gold Ores (U..) — 1 have never 
heard of gold being found as sulphide; but it occurs 
in pyrites, and when the gold is finely distributed 
the ordinary process of crushing and amalgamation 
is ineffective to extract the metal. Under such 
circumstances the pyrites are exposed in heaps and 
allowed to oxidise ; disintegration ensues, and solu- 
tion of the ore may now be effected, leaving the 
gold undissolved.—SM. 


[62264.] — Duodecimals — Erratum. — The 
fraction at the end iof my reply, p. 325, should be 


6912 the lowest terms of one in our old notation 
answering to “3:1849,” of the system of Theta 
Phi,” “S. H., and the “D ECA.” But these 
five duodecimal figures, the nearest above r are not 
so near it as the next below it, 31848, whose value 


in the lowest decimal terms is 8143 and this 


2592 
numerator divides by nothing lower than 17; while 
31416 = 25.3.7. 11.17, dividing by 2, 3, 4, 6, 8, 11, 12, 
17, 22, 24, and fifty-two other divisors.—H. L. G. 


[62271.] Petroleum Engine. —Mr. Wheeler 
should procure the patent specifications or search 
his back volumes, in which he will find details of 
the Brayton hydrocarbon engine. Spiel's petro- 
leum engine is an improvement, I believe, and is 
working very well. It has been described recently, 
and the more important parts were illustrated in 
No. 1129, p. 281, last volume. Of course, it would 
drive the machines in a workshop, or even a small 
launch.—NUN. Dor. 


REPLIES TO QUERIES, 


%% In their answers, Correspan dents are respect. 
fully requested to mention, in each instance, the titls 
and number of the query asked. 


(61255 & 61612.) —To “ Backwoodsman.”—The 
result of my inquiries into the two Mexican 
colonisation schemes, made for an old friend in San 
Francisco, led me to the conclusion ‘that they were 
good places to stay away from. The settlements 
are only smal], and the men who have returned 
from there state that some of the settlers are on 
the verge of starvation in the colony of Encinito 
in Lower California, and strongly advise no one to 
go there unless he has money enough to bring him 
back to California. In the numerous towns of 
Southern California, U.S., there is congregated a 
small army of unemployed men who would gladly 
work for a much less sum than 103, or £1 per day; 
and F. A, M. may rest assured that these men 
would soon rush across the 80 miles of intervening 
country if any such wages were obtainable. That 
Lower California will eventually become settled I 
have not a doubt; but the American side of the 
line offers more attractions to settlers than the 
Mexican Government with its vexatious imposts 
and inability to protect its subjects can possibly 
offer. I know that one or two foreign merchants 
who had made up their minds to leave a town in 
Lower California were harassed and annoyed in 


simply because they wished to leave. The colony 
of Topolobumpo, in the State of Sinaloa, Mexico, 
is said by most of the returning colonists to be a 
fraud. Others maintain that it is not; and to 
show their faith intend returning with their 
families as soon as they can. Several meetings 
were held in Los Angeles during my stay in that 
city last winter by the promoters of this colony. 
From what I heard I should imagine that the 
colonists were a poverty-stricken lot, who hoped 
by some unexplained means to become wealthy 
without any great exertion, so, as they had little to 
lose and everything to gain, they took the risk and 
Joined their fellow-paupers. I will make further 
Inquiries from personal friends who have been 
in Lower California and Mexico, and give 
the readers of the ENGLISH MECHANIC the 
benefit of them. As a field for emigration 
I eee however, advise F. A. M.” and others 
to turn their attention to California itself, which, 
owing to the enormous influx of wealthy home- 
seekers: from the northern, western, and eastern. 
states, is a much better field for labour than 
Mexico can ever hope to be. It is confidently ex- 
pected by those who are in a position to know that 
alifornia will receive an addition of fully a 
million people within the next five years. The 
te of the coast counties, and more particularly 

that of Santa Clara county, is mild and salubrious. 
Winter, as it is known in England, we have none; 
in fact, it is the growing season for grass and grain. 
From May to November we have bright sunny 
days. The nights are always cool, and in the 
de, even in midsummer, it is pleasantly cool, 
owing to the sea breeze which blows constantly 
during the summer months. There is a fair demand 
for labour of all kinds, and industrious, sober men 
soon become independent. Men of means looking 
for investment aré also turning their attention to 
county as the most promising in California, 

as the prices are not yet inflated by any boom. 
Olive growing for those who can afford to wait a 
few years promises even better than oranges in 
Los Angeles—viz., 800 to 975dol. per acre net. 
Land suitable for this purpose can be had at 
ol. per acre in tracts to suit,so that a man 
who buys and plants a ten-acre lot, working at his 
trade until the grove or lot comes into full bearing, 
which is usually in about seven years, would have 
at the end of that time a good income for the re- 
mainder of his natural life. The above figures are 
1 by Mr. Elwood Cooper, the owner of one 
of the largest olive groves in the state, and may be 
relied upon as absolutely correct. II“ F. A. M. 
desires further information, I shall be happy to 
give it. Owing to the effect of the Interstate 
Commerce Law the fares from New York to San 
Francisco have been increased to 100dol. first 
Class Sore olaa fares are constantly varying), and 
to 53'25dol. emigrant train. A steamer connects at 
San Francisco for the new colony in Lower 
California; the fare, I think, is about 25dol. 
Bat, in my opinion, “ F. A. M.” would do better in 
Calif have been fifteen years on this coast, 


put a so-called water mark in his paper by pass- 
ing the latter between rollers, one of which has the 
design desired raised slightly above the surface. 
The design will compress the paper where it 
touches, and leave a mark which, if the paper is of 
suitable substance, can be clearly seen when the 
paper is held up to the light.—SAML. RAY. 


10 House Lighting by Electricity. 
% L. J., by a diligent search through the back 
volumes, will find all the information he requires 
about batteries. Nothing wonderful has been dis- 
covered in recent years, and all the useful details 
oan be found in Mr. Sprague’s work. The battery 
mentioned as being referred to by Lord Bury is, if 
I recollect, the Ross, and that will be found fully 
described if the querist will hunt it up in the 
indices, most likely under “ Improvements in Gal- 
vanic Batteries.” If the querist wants a battery 
to light up his house, I think he will find the 
chromic acid zinc-carbon arrangement the most 
convenient. It has been described in recent num- 
bers.—N UN. DOR. 


oria. 
have travelled from San Diego on the south to 

a on the north, and am satisfied that 
this is the best place and climate for health, 
pleasure, or residence. To successfully estab- 

& colony in Mexico it is essential that 
the colony be several thousands strong, as 
as numerical strength alone will insure the respect 
of the local authorities in that country. There 
are large tracts in Mexico on which, in the writer’s 
Opinion, colonies could be successfully located ; 
and if the philanthropists who are seeking. to im- 


[62273.]|—Water Mark.—This querist can | 


[62276.]— Piano Soundboard.— Fish” had 
better buy a soundboard and cut it to the size 
required ; but if he must make, let him use yellow 
pine a quarter of an inch thick. If, however, ho 
will procure No. 696, he will find full directions for 
making a pianoforte soundboard by Mr. W. H. 
Davies, and if he also reads that gentleman's 
remarks in Vol, XXXII. pp. 27, 128, 293, 437, he 
will know something about soundboards. Perhaps 
Mr. Davies may see this, and will give suitable 
dimensions; but the querist must remember that 
the artist and the professional do not care for these 
nondescript instruments.—N. E. CHILD. Soa 


62286.]—Brass Boiler Tubes.—I do not 
think the wood fire will have any injurious effect 
on the brass tubes, because after a little time they 
become coated with an oxide; but perhaps some of 
our American friends can give the results of prac- 
tical working, as in this country there are few, if 
any ae with tubes which have wood as fuel.— 


[62301.]—Lime Ohromate.—It is scarcely 
worth while answering a query so peculiarly 
headed as this (see p. 208); but the advantage of 
lime chromate is nothing, no matter who recom- 
mends it.— S. P. T. 


[62312,]—Zoetrope.—I observe that this que 
has been unanswered up to date of writing, and 
would, therefore, suggest to the querist that he 
should refer to page 200, No. 502, where he will 
find some useful hints, I think the best form is 
that in which the images are mounted on the in- 
terior rim of a revolving cylinder, and are reflected 
in a central pillar of mirrors. An apparatus of 
the kind was illustrated in these pages, if I recol- 
lect, a few years ago; but I forget the name 
given to it. Perhaps some reader may remember. 
Í do not see how the arrangement could be made 
up in sections, unless a framework is also provided 
for fixing up.— SELIM., 


[62387.]—Safety Saddle.—Between thirty and 
forty yeas ago, when I lived on horseback and 
hunted the fierce Asiatic buffalo and swift antelope 
on the great newly-burnt plains of N. India, my 
English saddle had safety springs for the stirrup- 
leathers, than which I know no better pattern, 
whatever modern inventors may say. I think this 
saddle was made by either Peat or Wilkinson, ex- 
pressly for Indian sport. This I know, that on 
some exciting occasions, when my horse and self 
rolled over together in high grass (both barrels at 
full cock), I have lost stirrup and leather in the 
jungle on more than one occasion, and had to con- 
tinue the chase with a foot in a loop of raw hide I 
carried with me, Hottentot fashion. I never was 
dragged since L was a child, 60 years ago, in 
Surrey (when I was nearly killed), in coursing. 
In India I made after wild beasts alone, having 
full confidence in the above saddle and straight 
shooting combined. I sketch the very simple latch 


from memory. Sitting upright, or leaning for- 
ward, the stirrup-leather was secure; a backward 
angle of 45 or 50 degrees let loose the leather strap. 
No doubt the pattern is to be found among hunt- 
ing men at the 1 day. I kept this fitting 
well polished and greased: A very elastic, stout 
spring proven any shaking when latch was 
closed. The exact pattern is lost to my memory, 
though the principle is stamped there—feelingly, 
155 I have had guns smashed, and bones too.— 
08. 


[62396,] — Purification of Mercury. Lour 
answer, as far as it goes, is excellent. There is a 
process, I ou of pan ying it by electricity. The 
price charged or electrically purified mercury is 
25s. per lb. Can you or any of your readers throw 
any fight on the subject. If you can, you will 


oblige.—S, LORD. 
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[62406.] — Pulleys Slipping — Speeding 
Laval Cream Separator.—The term“ linseed-oil 
varnish ” was given by a local painter, who supplied 
me with what I tappoa is simply commercial 
boiled linseed-oil, I have not found it to dry in 
the belts, perhaps because I had formerly used 
castor-oil (with the addition of a little carbolic 
acid as a preservative). With regard to the other 
questions of Doctor Medicine” respecting the 
separator, I have not used the endless rope. The 
tightening pulley used with this doubtless tends to 
prevent slipping. When broken the rope is done 
with, while a leather band may still be used when 
joined in several places. If leather is employed I 
prefer the V-shaped band, as stated in another 
reply. The notes given out by the separator accu- 
rately indicate the variations of speed. The sound 
is caused by a slight vibration in the bearings, 
occurring at every revolution, and not by the open 
end of skim-milk tube. I have always corked this 
end of tube, as directed in the earlier printed 
instructions; but the advantage is doubtful. I 
believe the note G-sharp indicates about 6,000 
vibrations or revolutions per minute. At this 
indicated speed I often separate satisfactorily 65 

allons per hour, the temperature of the milk being 
about 75°. I observe that more cream is abstracted 
from milk which has stood for some hours than 
from that just milked. This may be attributed to 
a grouping together of the smaller particles of 
cream, which, when isolated, would not be suffi- 
ciently influenced by the centrifugal force. Using 
steam power, I have no experience with horse-gear, 
but should be glad to see particulars of horse- 
power successfully applied.— W. G. BULL. 


1950 — Valve Gearing. — In reply to 
“G. H. D.,” I asserted nothing of what he says 
as the tendency being known, sufficient length o 
link is allowed to allow of it being moved by lever 
in most cases; but if he had had to reverse the 
same engine with a link of only half the length 
1 1780 he possibly would not have written.— T. C., 
ristol. 


[62437.]—Photographic.—Intensification pro- 
per is the strengthening of the image proportion- 
ately, vertioally, right through the film, and this 
alone will never do for the negative in question, as it 
will deposit on the transparent por ions just where 
I want to gain transparency. hy should I soak 
in a solution of alum when the subsequent treat- 
ment with mercury bichloride renders the film per- 
fectly ye and insoluble? Is this an oversight ? 
I wish “ B. So., Plymouth,” would again look at my 
original query, and enter into the discussion deeply, 
as it is an important point. Perhaps Mr. Bottone 
has overlooked this query.—SOLAR RADIANCE. 


[62441.] — Judson’s Luminous (Water) 
Paint.—Mr. Hart, on p. 302, has indeed been very 
kind in offering me a piece of an old match-box, 
and also in not properly reading my query, else he 
would not have given the modus operandi of. 
manipulating an oil paint when I insisted upon the 
paint I have being used with water. This gentle- 
man also suggests that after the plate is coated 
with luminous paint, to apply two coats of neutral 
base! Perhaps he imagines the “Great Pyramid” 
to be standing base uppermost? Mr. Saml. Ray 
has recognised this anomalous contribution. The 
essence of the instructions sent out with the paint 
is as follows:—To a teaspoonful of luminous 
powder add about three of hot water, and mix 
thoroughly. This may be done by surrounding a 
beaker containing the mixture, with hot water, and 
stirring. If a really good effect is required, not 
less than three coats should be used. The paint to 
be stirred at each dip of the brush. I may add that 
this paint is manufactured under Balmain’s patent, 
and essentially consists of fine shreds of gelatine 
mechanically mixed with the luminons calcium 
sulphide, and an absolute absence of starch.— 
SOLAR RADIANCE. 


(62444.]—Bills of Sale.—I do not think the 
Statute of Limitations would affeot the validity of a 
bill of Sale until 20 years after its date, it being a 
debt or covenant founded upon a deed. “ Ignora- 
mus should go to a respectable solicitor and lay 
all the circumstances of his special case before him, 
and get his advice.—B.Sc., Plymouth. 


e oe Pendulum.—I cannot advise 
Mr. P. W. Baldwin to spend time or money in 
making this kind of pendulum. The principle of 
suspending the weight by pivoted levers is quite 
discarded now, and in addition this form would be 
more liable to “wobble” than the old arrangement 
by Ellicott, for drawings of which see Reid’s 
“Clock and Watchmaking,“ Plate 15, or Plates 10 
and 11 of Cumwming’s Elements of Clock and 
Watch Work.” Ellicott published a pamphlet on 
his invention in London in 1733. Pendulums on 
this principle are still occasionally seen in small 
French “regulators.” - HORLOGER. 


[62460.]— Wonderful Olock. — In reply to 
uerist, I append the following desoription of a 
ock made by a Jacob Loudan, which, I think, is 

t he one intended, taken from an illustrated cata- 
ogue of the 1851 Exhibition :—A olock in a case, 


which occupied thirty-four years in its completion. 
The movements are as follows: Moving panorama 
of Day and Night. Day represented by Apollo in 
his car drawn by four coursers, accompanied by 
the twelve hours: and Diana in her car drawn by 
stags, attended by the twelve hours, representing 
Night. Two figures which salute each other as the 
panorama revolves and the bells are ringing. Per- 
petual almanac, showing the day of the month ona 
semicircular plate, and the equation of time regu- 
lated only once in 130 years, Circle, the index of 
which shows the day of the week, with its appro- 
priate planet. Circle showing the leap-year, the 
index revolving only once in four years, The san 
in his course, with the correct time of rising and 
setting by a horizon receding or advancing as the 
days shorten or lengthen; and the moon showing 
her different quarters, age, &c. Two female figures, 
one on each side of the dial-plate, representing 
Fame and Terpsichore, which move in time when 
the organ plays. Movement regulating the 
clock as a repeater, Saturn, the God of Time, who 
beats in movement when the organ plays. Circle 
on the face, showing the times 18 by the organ 
every four hours. Belfry with six ringers. Bird 
organ, which plays when required.” This clock 
was exhibited by Charles Brutton, proprietor, 
Exeter, and an illustration was inserted in cata- 
logue.—A, SOUTHGATE. 


[62463.]—Registration.—Thanks to “B.Sc. 
Plymouth,” for his reply; but I shall be glad o 
further information. I see that a society or in- 
stitution formed for the purpose of promoting 
science, &c., which does not involve the division of 
profit, may, if it obtains the license of the Board 
of Trade, be incorporated by registration with 
limited liability, without using the word 
„Limited“ to its name. (Sec. 28 of the Companies 
Act, 1867.) I am anxious to know what advantage 
one gets by complying with the above, and whether 
it is absolutely necessary for a society established 
for promoting the cause of church music to be in- 
corporated under this Act? The National Society 
of Professional Musicians applied for a license, 
and were refused, I hear, because they used the 
word “National.” This society is now granting 
certificates after examination to its members. Can 
they do this legally? I know another society that 
works under the Literary and Scientific Institu- 
tions Act, 1854. I always thought this Act was 
obsolete. Is it so? What would be the cost for 
registering 100 members under 28 of the Com- 
panies Act, 1867? What is a deed of constitution? 
—TILLET. 

62466.]—Tin Alloy.—Tin is one of the most 
difficult metals to extract from gold. I don't think 
it is possible to cupel it out. The best plan would 
be to melt about four parts of silver to it, and 
when melted pour it into a basin of cold water to 
granulate it. Then use nitric acid, which will dis- 
solve all except the gold, which will be left in the 
form of a black powder, which, when melted, will 
be pure gold. The silver can be deposited by 
placing metallic copper in the neutral solution, and 
only requires melting, when he will have pure 
silver.—S. LORD. 


5 and Y. Vacuum Brake. — beg 
to hand you diagram of combined vacuum ejector. 
The general arrangement of the apparatus will be 
understood from the elevation of the ejector by 
which the vacuum is formed and maintained in the 
train pipe and brake cylinders. It is arranged so 
that when the handle is in the position shown a 
supply of steam is constantly passing the cones of 
the small continuous ejector, for the purpose of 
keeping the vacuum from destruction by leakage. 
When the handle is at “on,” the train-pipe is 
filled with air through the numerous perforations 
of the handle disc, When at “off,” steam passes 
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through the large ejector at its full power, with- 
drawing air from the pipes and both sides of the 
brake pistons, and thus releasing the brake. The 
formation of the vacuum is brought about by the 
inductive action of the passage of a small amount 
of steam around the conical nozzles, the steam 
carrying with it a very much larger quantity of 
air. By the ejector handle the driver can either 
fully apply or release the brakes, or he oan adjust 
the pressure of the brake blocks to suit any neces- 
sary requirement. The extra coal used to supply 
steam to the ejector is said to be not more than 
2lb. per mile.— L. AND Y. 


[62167.]—Essex Ohuck.—I have only broken 
one of the jaws of my Essex chuck. This one had 
been hardened to too high a temper, which was 
the cause of its breaking. They should not be 
hardened above spring temper.— R. R. N. 


[62470.]— Wheels without Flanges.— This has 
not only been the practice in the early days of loco- 
motive history, but it is still that of American rail- 
roads of the present day. The “ Mogul” and “ Con- 
solidation“ types have penetra no flanges an the 
driving wheels. Like Nun. Dor.” I think this is 
not dangerous so long as there is more than one 
pair of wheels with flanges behind or before the 
one that has none. On the continent of Euro 
it is customary to thin the flanges of the middle 
pair of wheels of six-wheeled carriages, at least 
as far as is consistent with the outside width 
of check rails. To further facilitate the insorip- 
tion of the middle pair in curve, the axles havea 
side-play equal to the versine of the arc whose 
chord is equal to the distance of the extreme axles. 
—E. GOBERT. 


[62471.]—Railway Query.—I am obliged to 
Mr. Stretton for his reply, and beg to say the 
number of carriages in the case mentioned was 23, 
and the average weight of each 12 tons.—LOCO. 


{62472.]—Brakes.—Since I wrote my answer 
to this query, I found an account of subsequent 
trials of the Westinghouse automatic brake which 
took place on the North-Eastern Railway on the 
14th and 15th July, 1879, and in which it was 
proved that in a train consisting of 14 carriages 
the fourteenth vehicle was fully braked two and a 
quarter seconds after the driver had moved the 
handle of his brake valve. In the former trial 
referred to in my answer the time was three and & 
half seconds. This difference is easily accounted 
for by the fact that in the latter trial the inside 
diameter of the main pipe had been increased from 
zin. to lin. For 16 carriages the time would be in 
the latter case little over two and a half seconds, 
or 1'6 time the theoretical value I had found. 
This is, I think, a grand result.— H. GOBERT. 


[62479.|—Dynamo, 1000.p.—To MR. Bor- 
TONE.—The two pole-pieces form together a square 
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of about 6zin. in the sides, You should ge on 
5 layers of No. 20. The armature core should not 
exceed zin. in substance, exclusive of cogs. The 
ring must be wound as a Gramme ring. e 
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winding makes the dynamo almost entirely self- 
regulating, so that the dynamo will work almost as 
well with one in circuit as with five. Annexed is 
sketch, with correct dimensions. N.B.—The 
figures given in reply 62223 for the dimensions of 
okes are erroneous: they should have been 
19in. x 1gin. x 3}in.—S. BOTTONE. 


pad a Coil—To S. R. BOTTONE. 
Ido not see any reason for your failure in your 
description. I append sketch of the proper way 


BN) 


of connecting up the ends of the primary wire. 
Yon will bear in mind that the secondary wire is 
inevery way perfectly independent of the primary, 
and has its own separate binding screws.—S. BOT- 
TONE. 


[62495. ]—Photography— Vague Formula.— 
No. 1. It is understood in hotography to mean 
the ounce measurement. No. 2. the working 
apertures of the lenses are the same, the lens of 
12in, focal length will require nine times the ex- 
posure; but if the working apertures are not the 
same, the following rule will give the exposure 
required. Multiply the focal length of each lens 
by its working aperture and square the quotients, 
The numbers obta‘ned are the relative exposures. 


. A. R. 


(62495.]—Photography—Vague Formule, 
&o.—In replying to this query last week I made, 
I think, a little error, which I hasten to correct. 
I said: “ Weigh 10 grammes of alum (or other 
salt), and fill up the measure to 100 grammes with 
water.” I forgot at the time that, although a 

amme measure of water weighs a gramme, it 
oes not follow that a gramme of alum should 
also equal a gramme measure; in fact, the prob- 
ability is that it will not. I should have said: 
Weigh 10 grammes of alum, and add 90 measured 
grammes of water. This will be a 10 per cent, 
solution, and will altogether weigh 100 grammes, 
but I doubt if it will measure quite so much. If 
Mr. Bottone will take the trouble to weigh a fluid 
ounce of water, he will find that it is a long way 
short of 480 grains, vide G. G. B.'s” reply.—Os. 


aan, —Joining Leather Bands.—“ T. G.“ 
ill find that an open steel link shaped thus will 
join either round or V-shaped leather banding very 
satisfactorily. I use soft steel wire of about 
“075in. diameter. The ends are obtusely pointed 
for facility of hooking. The link does not require 
hardening, and need not be closed. I am now 
using an old band 14ft. long of this section (see 


sketch) made of leather hin. thick. It is joined 
by these links in thirteen places, and gives no 
‘rouble. When joined in the proper direction, the 
link does not touch the pulleys, unless the round 
band revolves on its axis. I prefer the V-shaped 
band, as there is less slip and no turning round on 
axis. About ŝin. from end of band make with an 
awl a hole of proper size, and trim it, if necessary, 
with penknife to about the ourve of hooked por- 
tion ot Iink.— W. G. B. 


{62500.]—Lathe Bands.— Gut, unless speciall 
prepared, makes a very poor band, as, being har 
an alip ery, it has no hold on the pulley. Soft, 
twiste line has about the best hold, and next to it 
a strip of twisted raw hide. As to fastening, many 
people in England seem to po splicing. This 
method has the objection of requiring some little 
time to remove or tighten the band. Hooks and 
eyes as bought are practically useless, the makers 
apparently being afraid to cut a good, deep thread 
in them, consequently they come off without any 
provocation. The hooks and eyes I am using on 
two gin. bands have ałin. hole tapped with a screw 
cut rather deeper than Whitworth’s, of 16 threads 
per inch, the tops of the threads being rounded o 
to prevent cutting the band. These hooks and 
eyes screw on very stiffly; but when once on, it is 
next to impossible to get them off again if required. 
They cannot be pulled off by any strain which is 
met with in driving a foot-lathe. The twisted 
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leather bands often have a hole made in the ends, 
which are held together by an S-shaped hook. 
Solid round leather bands are not to be recom- 
mended, as they stretch considerably, and also can- 
not be tightened by twisting the ends before hook- 
ing together. The ean ruled or V-shaped leather 
band has perhaps a better hold on the pulley than 
any other; but it is, I believe, very expensive.— 
A. F. SHAKESPEAR, Lüttichaustr. 14, Dresden. 


62503. —Outting Brass Wheels.—Certainly ; 
ifthe cutter is driven at a high speed. Wheels 
pin. thick and up to 2in. diameter, are mounted on 
& mandrel. Thinner wheels or those of same thick- 
ness, but, say, 4$in. diameter, would be held be- 
tween flanges on a mandrel. The feed must be 
very slow.—A. F. SHAKSPEAR, Liittichaustr. 14, 
Dresden. 

[62508.]—Balcomb Tunnel.— The length of 
the Balcomb tunnel (according to Eyles and Son’s 
“London, Brighton, apd South-Coast Railway 
Guide™) is 1,078 yards.—REV. CHARLES GAPE, 
Rushall Vicarage, Scole, Norfolk. 


[62514.]—Engine.—I understand your ports to 
be gin. diam. If so, they are not large enough; 
they should be equivalent to zin. diam., and exhaust 
proportionally larger. If you make these altera- 
tions and put in ĝin. steam and exhaust pipes, and 
cut off steam at }#-stroke, running engines at 200 
revs. a minute, they should give a total of 2H.P., 
which should be ample for you.—T. C., Bristol. 


[62515.] — Squaring Holes.—I think “A 
Reader of E. M.“ can obtain a hollow square 
chisel from A. Ransome and Co., of Chelsea, with 
a screw auger inside, which should revolve as the 
chisel is forced through the wood, and cut a beau- 
tiful clean hole at one operation.— H. R. DALE, 
Fell. Soc. Science. 


[625 18. —Electrio Motors.—I see no reason to 
doubt that with the larger types of electro-motors, 
an efficiency of 90 per cent. has been obtained. 
You will find much interesting matter bearing on 
this point in Silvanus Thompson's Dynamo 
Electric Machinery.” I may mention that as far 
back as 1884 I saw a machine having an efficiency 
of 75 per cent.—S. BOTTONE. 


62519.J—Length of Throw for 5in. Lathe. 
—Anything between 2}in. and 3in., according to 
fixing of treadle; 24in. would sult yours. You 
might alter treadle into a bell-crank stayed with 
# round rod and hooks horizontal from back, 
instead of as you have it.—T. C., Bristol. 


i of Throw for Šin. Lathe. 
—There has never appeared such a drawing of a 
lathe before. Do not perpetuate such a thing by 
adopting any makeshift contrivance in the way of 
a bell-crank lever with the pitman at the back; 
but have the crank altered to 2}in. throw, and 
bring its centre line directly under that of the 
mandrel, as it no doubt originally was before it 
knocked your shins.—W. I. 


62519. ]—Length of Throw for 5in. Lathe, 
—I think “ Silver Grey“ will find 2sin. quite suffi- 
cient for radius of orank throw, and I do not find 
it too large.—Os. 


62519.])—Length of Throw for Šin. Lathe. 
—My Holtzapffel lathe (5in.) has a throw of 2;in., 
the crank hook hangs perpendicularly when the 
treadle is at its lowest, the wheel is 29in. over all, 
and has eight speeds; it is hung directly under 
the lathe bed, and is not counterbalanced; the 
hook is 8 Nothing could run more plea- 
santly. I am fitting up another in. lathe; crank 
has about the same throw, wheel is 30in., and 
weighs about 140lb. The wheel in your drawing 
looks much too far 5 cord does not seem to 
clear lathe bed.—N. D. F. P. 

[625 19.]J— Length of Throw for 5in. Lathe.— 
The proper throw for the orank of a bin. lathe can- 
not be given without knowing the other dimensions, 
any more than you can tell what should be the 
length of a man’s leg without knowing how tall he 
is. The height of centres does not help, nor do the 
dimensions you have given, as what is required is 
to know the proportion of the lever formed by the 
treadle arm and its position under the shaft. My 
small 3}in. lathe crank has a throw of 4in., and the 
foot-board rises and falls 73in. My Sin. slide lathe 
has 44in. throw, and movement of foot-board 9tin., 
whioh, of course, gives more power. Suppose, 
now, you gave a movement of 10in., which will do 
very well if you are 6ft. high, drop a perpendicular 
from crank shaft to treadle, and measure 2in. for- 
ward of that for the attachment. of pitman; then 
the proportion of treadle lever would be as 53 to 10, 
so that if on measuring from the points on 
which treadle rocks to the point of attach- 
ment of pitman, you got, say, three times 5} = 
16$in. ; then the distance from rocking points to 
foot-board would have to be three times 10 = 30in. 
If you can bring the crank axle forward, so as to 
be under the bed, it would help you. The wooden 
shears would have been better turned, so that their 
section would have been upright instead of flat- 
ways, as you have them. I think you will find you 
can use the cranks; but, if not, you might fix two 
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eccentrics just outside each crank, and have pulleys 
underneath in the treadle, and a chain round them. 
You are sure to have such mistakes as these if you 
don't set out the work properly beforehand.— 


A. M. 


[62521.]— The Bansoolah—To “ ANGLO- 
CELTIC.”—No bevel in the true patter from 
which my little adze was copied; keep the edge 
very sharp. A native will shape any rough log 
very speedily into a beam or door-post; after 
marking the chalk lines he cross-cuts the wood 
nearly to the lines, then chips off the irregular sur- 
face so neatly as not to require the plane. Thick 
wood is held in a stout, square piece of timber, 
having a deep, angular notch in the centre, from 
which the work cannot slip; for slender jobs the 
en employs his toes—and rarely cuts them !|— 

Os. 


[62522.]—Bitumen of Judea, Solvents for.— 
Bitumen of Judea, or asphaltum, is soluble in most 
hydrocarbons of the terebene class, sach as oil of 
lavender, turpentine, oil of lemons, &c., as also 
several of those of the benzol type. Caoutchouc or 
indiarubber is soluble in ether, coal-tar naphtha, 
and bisulphide of carbon; also less perfectly in 
most essential oils and benzoline.—S. BOTTONE. 


[62522.]J— Bitumen of Judea.—It seems to me 
that the querist asks too much when he requests 
a list of all the liquids that will dissolve asphaltum. 
It is soluble in turpentine, mineral naphtha, 
benzol, fixed oils, caustio alkalies, and some other 
liquids; but as to those latter it would be necessary 
to experiment, and I suppose the querist might do 
that for himself. As to those that will dissolve 
indiarubber, try sulphuric ether, chloroform 
bisulphide of carbon for ready solvents, and mineral 
naphtha, turpentine, &c., for other solvents, When 
the querist has compost his list, perhaps he will 
publish it ?—NUN. Dor. 


[62523.] —Harmoniums.—This query should 
have been headed brass reeds, or something like 
that. But “ Musical,” who is evidently anxious 
to waste time and money, may make the vibrators 
for a harmonium out of rolled brass, or he may 
hammer down brass wire until he obtains tongues 
or vibrators of the requisite size; then file up to 
pitch. Is the query put seriously ? Does anyone 
suppose that he can make harmonium reeds cheaper 
than they are sold, unless he goes in for them 
wholesale ?—N. E. CHILD. 


[62524.]—Gas-CoOking Range.— If the enamel 
wanted is such as was put on my gas oven, m 
advice to “ B. Sc. is leave well alone. The st 
cracks, and flies off in pieces. My range is from 
one of the best makers. I should consider tiles 
an immense improvement. They should be ordered 
with holes, and screwed on the oven.— HENDON, 


[62526.|—Organ-Making.—The top octaves of 
both these sets of pipes are generally made of 
wood, although, of course, some are made of metal. 
2. Best pine, free from knots, is most suitable wood 
for the smaller pipes; if oak is used, it renders 
the job very tedious, as it is very hard to work, 
and does not give any better result when finished. 
8. The mouth of the flute should be cut from the 
inside. You will find metal pipes a very difficult 
job if you construct them yourself. I would re- 
commend you to make a row of paper pipes; they 
are highly successful, and, moreover, are very 
cheap. I have made several rows myself, and can 
recommend them.—CLARENCE E, ALLEN. 


Del Danla a Battery.—Melt enough 
glue to fill one division or more of battery; warm 
battery, and then fill up with the glue, If you 
then empty out the glue again you will find a nice 
level coat behind from hin. to },in. thick.—HLAG. 


[62528.]—Electro-Magnet.—The size of wire 
to put on an electro-magnet depends very much on 
the battery power to be used with it. Very fine 
wire requires more power than thick wire, owing 
to the resistance it offers. The common sizes for 
ordinary conditions are Nos, 16, 18, 20, and 26. The 
rule for quantity of wire is to wind as much on 
each leg as will make its entire thickness three 
times the diameter of the core. —BOBADIL, 


[62528.]—Eleotro -Magnet.— The gauge of 
wire to be employed will vary according to the 
E. M. F. and current of battery used with the 
electro-magnet. For battery giving a large current, 
with low E. M. F., use No. 14 or 16. For a battery 
of high E. M. F., but smaller current, you had better 
use No. 29, or even 22. Whatever wire you use, it 
is useless to put more on than will treble the pre- 
sent diameter of the core; so that the wound core 
should measure 2fin. in diameter. This amount 
gives practically the best results.—S. BOTTONE. 


[62581.]—Photographic.— Your pictures are 
probably over-exposed. Use more bromide with 
your developer; or, better still, try the ferrous 
oxalate developer, made by adding one part 
saturated solution of ferrous sulphate to three 
parts saturated solution of potassic oxalate. This 
never stains.—S. BOTTONE. | 


[62531.]—Photographic.—The make of the 
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piares is probably the cause of the staining, as pro- 
essionals here use the pyro and ammonia formula 
more than any other, Fry Beach's developer (I 
have given several formulæ in back numbers) or 
iron and oxalate. Mr. Bottone has given this, and 
Continental photographers use it more than any 
other.—B.Sc., Plymouth. 


5 Observatory.— If A. B.“ 
will give the dome of his Romsey Observatory two 
good coats of Carson's anti-corrosion paint, he will 
not be much troubled for some time to come. I 
painted my first observatory in 1880, and it is 
practically as good as ever. I built a large new 
one in 1884, on which I put three coats of Portland 
stone Carson on walls and roof, and it is as “ tight 
as a bottle.“ I find no paint to equal it for high 

exposed situations, having given it upwards o 

20 years’ trial—T. R. CLAPHAM. 


62534,]—Machine for Slicing Fat Bacon. 
—lI once made a machine for cutting bread some- 
thing after the style of a chaff-cutter. The blade, 
forged from a large file, was pivoted on a oross 
rod, and in shape was a spiral, starting from the 
pivot. Perhaps this might be a suggestion for 
your machine. The knife would, I presume, have 
to be very narrow in order not to tear the slices.— 
HENDON. 


62535.)—Petroleum or Benzoline Engines. 
I noticed a Spiel's patent petroleum engine at 
the Bath and West of England Show at Dor- 
chester on Thursday, driving one of Richmond and 
Chandler's chaff-cutters, cutting up food for the 
cattle in the Show yard. When exerting its full 
power, it is stated that the consumption of pee: 
leum is, for small engines, about one pint per horse- 
pover equal to a cost of 14d. per horse-power per 
our. It appears to be a rather complicated ma- 
chine, as there are so many different motions. I 
should advise Naws” to be careful with benzo- 
line, as I have lately had a generator, in use with 
a furnace for brass founding, explode, and I had to 
run. Have any of “ours” succeeded in fitting up 
one of the smal] gas-engines from the castings 
supplied by Clarke, of Nottingham ?—E. R. D. 


J62536.]—Fiddle Ribs.—The proper way to 
do this is to make a mould of the required curves 
of cast iron if for wholesale manufacture; but 
hard wood will do well enough for you. Screw 
the pieces having the inside and outside curves 
formed upon them down on a 1 75 of board, lea vin 
sufficient space for the rib, which is to be reduce 
to its proper thickness. Now take a pan with a 
lid, put some water in same, put in a rib so that it 
is above the water, a bit of string, say, crossed a 
couple of times will do, place pan on fire, and let 
it steam for a few minutes, whip it out quickly” 
and into the mould, and when cold the job is done 
for that one.— A., Liverpool. 


5 for Rubber. — C. L.“ says 
in his query that the present cement is made (or 
should be) of equal parts of indiarubber and gutta- 
percha, and yet he also says that it must not cost 
over Is. 6d. a pound. If “C. L.“ can make a 
cement of rubber and guttapercha—and he evi- 
dently knows what it “should be”—to sell at 
1s, 6d. a pound, he must be very clever. But is it 
not rather ridiculous that anyone should ask in 
these columns for a better way of making tire 
cement, when it is well known that the recipe has 
been given over and over again, and is simply a 
mixture of guttapercha and pitch? If C. L.“ 
knowsi of anything better, will he publish it ?— 
ESSAR. 

62539. ]—Inlaying Iron with Silver.—I am 
informed by Professor Church that the articles 
referred to were published in Cassell's Popular 
Educator” in 1871, 1872, under the title, 
“Chemistry Applied to the Fine Arts,“ and have 
since been reprinted without revision. He does 
not recolleot Pi any new or simple plan of 
enamelling metals.— W. A. S 


J62541.]J—Sight-feed Lubricators—Are of 
two kinds. In one the oil passes through a medium 
of water, and being of less eevee avity, rises ; 
in the other it passes through a medium of steam, 
and being of greater specific gravity, falls. The 
latter are much simpler and cheaper, and only 
require one connection to the steam-pipe. The 
uses of the various cocks can easily be understood 
by inspecting any of the numerous illustrated 
AA vertier ehti which appear.— W. I. 


[62541.]—Sight-feed Lubricators.—These all 
work by condensation of steam, which, as water, is 
heavier than the oil, and so falls below oil, which 
it raises until it runs over a vertical pipe on its 
way to the valve casing. This pipe is led to bottom 
of a gauge glass containing water, where it again 
rises to top and overflows direct to casing by a tube 
connected to top for this purpose. This lubrica- 
tor is no better than the old form, beyond seeing 
the actual working, which has some advantage.— 
T. C., Bristol. 


[62544.J—Halfround Bits. — Lou must forge 
these to approximate the finished bit, and only 
allow, say, bin. to file off the flat enough, in fact, 

6 


ENGLISH MECHANIO AND WORLD OF SOIENOE: No. 1,159. 


to obtain a good centre for turning.—T. C., 
Bristol. 


[62544.])—Half-roundi Bits should in large 
sizes be forged nearly to shape, but leaving the 
cutting end more than a semicircle, sufficiently so 
to centre them for turning ; put a good large centre 
at back end, turn up to size, file the centre mark 
half out, give the cutting edge a little “lead” so as 
to keep non-cutting edge from rubbing—a very 
little will do; harden and temper. The nearer you 
forge to shape the less you will have to file. Use 
square steel or octagon.—N, D. F. P. 


[62545.] — Moths. — Naphthaline (“ albo- 
carbon") dissolved in benzine is an effectual pre- 
ventive.—S. BOTTONE. 


[62545.]—Moths.—Camphor wood or cedar wood 
drawers and chests are invaluable in the East, and 
in England, too, against these und all insect pests. 
You will find a large lump of camphor with some 
peppercorns sewn up in muslin a very good pre- 
ventive ; these are said to help each other. Ihave 
found them doso. Creasote, or turpentine, or ben- 
zine collas, in a sponge wrapped in calico, will kill 
any existing colony of moths.— Hos. 


{62547.]—Coins of the Present Reign.—In 
Guernsey the penny is an eight-double piece, and 
there are pieces of four doubles, two doubles, one 
double. In Jersey there is, I believe, also a 
farthing, besides the coin you name,—HENDON. 


(62547.].—Coins of the Present Reign.— 
Some years ago, when I travelled in the Channel 
Islands, there was to be found in Jersey pennies, 
half-pennies, and farthings ; in Guernsey, pennies, 
half-pennies, farthings, and half-farthings. The 
Guernsey penny was called 8 doubles; half-penny, 
4 doubles; farthing, two doubles; half-farthing 
1 double. A Jersey penny in those days had 
stamped on it “ one 13th of ashilling.” If this is 
what our friend has, he has the old Jersey coin; 
if not, he has the new coin, which was introduce 
some few years since, and to complete his list 
should get some of the old ones.—S, C., London. 


62548.]|—Side Lever Valves.—These are only 
ordinary D valves. In some cases two are used to 
each cylinder, but usually only one. A cut-off 
valve is N in the usual way on back of slide 
and worked by an eccentric, or by a stepped cam. 
N oping special about the valves at all.— T. C., 
ristol. 


(62549.]—Kite.—Make your kite the same shape 
as we used as boys—a pointed one. Use crossed 
sticks, the same as you have, and spring them into 
four little pockets made in each corner of kite. 
Twist a very fine brass or copper wire in your cord 
for a conductor.—T. C., Bristol. 


Milk Sugar.—From a chemical point of view, 
milk sugar stands midway between grape sugar 
and cane sugar. Like glucose, it browns in the 
presence of alkalies, and in alkaline solutions 
exerts a reducing action upon metallic compounds, 
A saturated, ce bony solution of lactose, at 10° C. 
contains 14°65 for 100 of sugar. Freshly prepared 
solutions possess a greater dextrogyrous rotary 
power than do those which have been kept some 
time. Using a 1 per cent. solution of glucose, and 
Fehling's solution as usually prepar , one mole- 
cule of anhydrous glucose reduced 5'26 molecules 
of cupric oxide. Using a solution of milk sugar of 
the same strength Gaa part to 100) and Fehling's 
solution, one molecule of anhydrous lactose, 
Ciz He du reduces 7.4 molecules of cupric oxide. 
Recent experiments by M. G. Bouchardat have 
proved that this carbohydrate, hitherto supposed 
to exist only in the milk of the mammalia, is 

resent also in the mil sige of some plants 
belonging to the Natural Order Sapotacee, Milk 
sugar does not ferment in the presence of brewer's 
yeast, butisome bacilliary ferments (schizomycetes) 
transform it into alcohol. This reaction explains 
the possibility of obtaining from milk fermented 
liquors, such, for example, as the nutritions 
koumiss, which is prepared from mares’ milk by 
the Tartars, as they roam over the vast steppes of 
Asia. If Bouchardat's experiments shall be con- 
firmed, the origin of the intoxicating liquor pre- 
pared in Africa from the flowers of certain species 
of Bassia, will no longer remain unexplained 
chemically. A single tree of Bassia longifolia, it 
is stated, will yield from 200 to 400lb. of flowers 
collected after they have fallen, and these flowers 
are largely consumed in the preparation of spiritous 
liquors. 


THE report of the Deputy Master of the Mint 
for 1886, which is now issued, states that during 
the year no gold had been coined, the Mint having 
been exclusively engaged on silver and bronze 
coinage, the value of the former being £417,384, 
and of the bronze coins £51,669, The number of 
half-crowns coined was 994,752, and of florins 
592,020, while the shillings struck amounted to 
1,774,080, and the sixpences to 2,724,480 in number. 
The number of threepenny-pieces coined was 
6,150,408. 


JUNE 10, 1887, 
UNANSWERED QUERIES, 


— . — 


The numbers and titles of queries which remain unar. 
swered for five weeks are inserted in this list, and / sill 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors, 


62090. 


62095. 
62111. 
62128. 
62135. 
62136. 
62152. 
62156. 


Estimation of Nitrogen and Phosphoric Acid in 
Manures, p. 112. 

Midland Single Engines, p. 112. 

Medal. 113. 

Rear- Driving Safety Bicyoles, 113. 

Gas Engine, 113. 

Outter Frame, 114. 

Coins and Tokens, 114. 

Sub-sizing Paper, 114. 


— 


Turkish Baths, p. 207. 

Warming a Chapel with Hot Air, 207. 
Flannel, 207. 

Burnishing Bowls, 207. 

Grinding Tools for Haydon's Cutter Bar, 207. 
Schuckert’s Ammeter, 207. 

Equation, 207. 

Violin, 207. 


62269. 
62280. 
62288. 
62289. 
62290. 
62300. 
62304. 
62314. 


QUERIES. 


[62550.]—Oase-Hardening. — Canj any reader in- 
form me of a good and simple way to case-harden cart 
arms and axles? I should like it to strike not less than 
zin. deep.—AXLE. 


(62551.}—Compress Pad.—Would “Eos” kindly 
inform me of a maker to carry out his explanation ins 
recent No. of his Compress Pad ? ”—many thanks to him 
for it. I have had, I fancy, umbilical hernia for abont 
twelve months, and fancy I would require two, one on 
each side. As Iam in rather poor circumstances, and 78 
years of age nearly. I only wish comfort without 
5 What I have is more a goad than a sup- 
port.— (78). 


(62552.])—V - Shaped Leather Band. —A corre- 
spondent of ** Ours ” once recommended this for lathes, &c., 
and I have used it with success; but find it very difficult 
to obtain it of good quality, and stout as the correspond- 
ing round leather band. It is easily joined (see Reply 
62500), and holds well on the pulleys. Why is it not 
e N adopted in preference to round leather ?— 


[62553.] — Printing White Enamelled Dials 
with Names and Numbers.—UCan any corre 
spondent give me the particulars of how the names and 
numbers are printed upon the face of white enamel, such 
as meter dials, &c. ?—ENz MELLER, 


(62554.]—Cement.—Want to fasten maize, marrow, 
and other seeds on a sheet of glass. Should be plesse: to 
hear of a cement that would secure them, and be no dis- 
figuration ?—W.J.F. 


(62555.]—Four-Section Induction Coil.—Wil 
some kind reader or friend favour me witn a little help on 
the point of joining up the secondary wires of a four- 
section coil? I have made primary core, IIn., with 
two layers of No. 16, 114in. long, the four sections are all 
wound the same way,and the insulation all seems good. 
I have used about 5lb.or 61b. of No. 36 wire, and left the 
two end sections with a little less wire than the centre 
two have, and the wire is continuous; condenser is good. 
I have tried several ways to connect them up, but I get 
less spark with the four than with two, about I4in. with two, 
and only lin. with the four; diameter of centre two, 4in. ; 
of end two 3gin. by 24in. wide, paraffined after winding. 
Having lent my Sprague's Electricity I cannot refer 
to this, and any help will not only oblige me, but will 
interest many other readers beside—IN DUCTION. 


162556. — Midland Engines. — Wanted come 
dimensions of tne new Mid.and engine, now in the 
exhibition at Saltaire, No. 1757.—Lo0co. 


(62557..—Railway Signals. — Can any 
oblige by giving an illustration or particulars of the 
Kirby facing-point-lock, for railway signals, as now being 
put in on the Great Northern Railway.—SIGNALMAN. 


[62558.] — Enamels. — Would an obliging corre- 
spondent give some description of the manufacture of 
enamelied hollow ware ¥ Knowledge of the com- 
position of said enamel—how to make and apply 
to hollow castings — would interest many readers. 
Information also of the annealing stoves required, length 
of time exposed, degree of heat required for glazing, and 
general information about a little known-process would 
be very instructive. I have not noted the use of glazed 
enamel vessels for batteries, and wonder if the reason is 
the unsuitability, or the not getting at the manufacturers 
of such ware.— VIATOR, 


162559. Wooden! Platters.— What kind of chuck 
is used in the making of these? Are they ever mude 
across the grain; if not, why not ?—L. GUBBINS. 


(62560.]—Tap for Wooden Chuck—Some time 
ago one of our reauera kindly offered to lend another a 
tap for making the internal sorew hole in wooden chucks, 
as a pattern; would that correspondent kindly extend the 
offer to the undersigned, as he believes the tool, frum the 
illustration given at the time, a first-class articole, ant 
would like to havea few made to suit lin, manurel, 8 
threads to an inch.—LAUNOELOT GUBBINS. 


[62561.]— Turning Wood Boxes.—In hollowing 
boxes in lathe, 1 tind ıt very slow work, and as the gouge 
seems to scrape rather than cut, it occurred to mo that 


reader 


there must be a tool for this work. Is there? If so will 


some reader please send a sketch ? Iam far removed frum 
any woodturner of more advanced type.— L. GUBBINS. 


162562.]J—L. & N W., S. E. R., & G.N. Engines. 
Van anyone give particumais of the following en giues: 
L. and N. W. R.: Siren, Apollo,“ Oorn wall, * Peel.’ 
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g. E R.: 202 bogie express, 267, 154 and 158. G. N. R.: 229 
7tt. sin. single, 235 6ct. 6in. siagle. M. R.: 1632 passenger 
tank? Are any of the above-mentioned given in the back 
numbers of the E. M., now in print? II not, where can 
J obtain the infor nation ?—H. V. 


[63563.]—Steam.—To “ T. C. —In the recent exam. 
in this subject, candidates were requested to write 
Regnault's formula for the total heat of formation of 
steam, at a given temperature, adopting Fahrenheit's 
scale; farther, they were asked to determine the efficiency 
of an engine from the particulara given hereunder :—Revs. 
24 per min., double acting ;. 1HP., 125; feed T. 7590F. ; 
boiler T. 308 F.; dry steam used per stroke, 0°61b. ; priming 
water used per stroke, 0-025lb. ; jacket steam condensed per 
stroke, 091b. Neglect any variation in the specific heat 
of water, How could one, without tables, arrive arith- 
metically at a soiution? Assume acquaintance with. 
Regnault’s formula. I suppose that the datum line for 
comparisons would be absolute zero ?—SHINY BOOTS. 


(63564.)—Finger Board of Violin. — About five 
weeks ago the finger board of my fiddle came off. I 
thoroughly cleansed neck and finger board with strong 
solution of hot water and washing soda, waited till separate 

were dry, gently warmed and glued them together, 
tying fingerboard firmly down to the neck, left it for 30 
hours before adjusting strings. During last week I lost 
nine strings of best make, whioh may probably have jarred 
the finger board, and thus has caused it to come adrift 
again. What kind of stuff should I use to stick them to- 
gether again? The glue I gave 9d. per lb. for. Ought I to 
mix naphtha with it,-like they do for caulking decks 7—ONE 
ty A PLIGHT. 


62566.]— Gold Printing. — Will some practical 
printer kindly tell me the best method of printing in gold? 
I have tried bronze powder, applied after working with 
varnish, but it does not give a sufficiently solid appear- 
ance. AMATEUR PRINTER. 


[62566.)—-Unamalgamated Zincs for Bunsen’s 
COell—Can anyone teil me where the following is taken 
from? I think it is from “ Buckmaster’s Electricity,“ but 
being out of print, I cannot refer; perhaps someone having a 


copy will oblige. “ Hearder of Plymouth found a saturated | 


solution of salammoniac gave greater force with un- 
amalgamated zincs, than dilute sulphuric and amalgam - 
ated zinos in the outer jars of Bunsen celle.” I may 
add I have tried it, and find it perfectly correct for short 
periods. If the zincs are left in long, a heavy deposit of 
crystals forms on them. Should the quotation referred to 
not be in the book mentioned, perhaps someone can tell 


(62567.)—G.W.R. Slip Arrangement.—Can any 
of your readers describe and iliustrate the new slip 
arrangements now in use on the G.W.R., whereby the con- 
tinuity of the vacuum brake is preserved throughout the 
train and slip portion, and how the vacuum is maintained 
on slip after the engine is separated 7—CUMBRIAN. 


(62568.]—Dimensions of Chimney.—Being about 
to fit up a new sawmill, I shall feel obliged to anyone of 
your correspondents for information as to the above. I 
am going to ,use one of the well-known semi-fixed loco- 
motive boilers, with engine underneath, and know from 

revious experience that I shall require to burn 140lb. of 
elch steam coal per hour, when burning coal alone; but 


ol course there isa large quantity of waste to burn in a 


sawmill._— W. J 0 


162669. Photo- etching.—I want to obtain some 3} 
44 zinc, copper, and steel plates perfectly flat and plane 
with one side polished. Where can I obtain them? I 
have tried at the local ironmongers, but they make a mess 
of the job. What would the probable cost of same be? 
SOLAR RADIAN OE. 


(62570.)—Small Castings.—Have any of “ ours” 
been successful in casting irou with small furnaces with 
ordinary town gas and foot blowers ? Also with the new 
carbon cores for cylinders ?—E. R, D. 


16257 l.I—Smoking an anyone tell me if there is 
any means of preventing the tongue becoming sore and 
med by smoking? I am an old smoker, but have to 
limit the number of pipes on account of this effect. The 
po adi = nothing vo da mith it, as it is Jort tho same 
moke a clay or any of the patent pipes, Col. Ross's in- 
oluded—SoRE TONGUE. ° Ont pipes, 


[62572.—Viow Lens.—I have a lens of good quality 
which was the front combination of a portrait lens. I 
wish to mount up as a view lens; it is 2fin. diam. 12in. 
focus. What is the proper distance to put stop in front 
of lens? Would such a lens work with 1-12 stop ?—the 
curves of the lens are not very deep, one side is almost 
plain? Is there any rule to find out the proper distance 
to place the stop in view and doublet lenses? If so, will 
any reader kindly inform me how to set to work 7— Mo. S. 


[62573.)-Force of Outlet Steam.—Would anyone 
Kindly oblige bv stating the force power (not expansive) 
of steam rushing out under pressure from boiler? And 

there is a rule for the force at various distances from 
the outlet ?—J.N. 


(62574..—Dynamo Design. — Will Mr. Bottone 
oblige by saying whether his lyd. per volt is from actual 
Practice, as in most descriptions of machines I have seen 
there is at least 3yd. used, if of Gramme or Hefner- 
Alteneck pattern, (see Electrician, Dec. 31, 1886)? With 
regard to“ Liberator’s query, 8,000 amps. per square inch 
is quite safe; but of course the lower the C. density the 
better to determine the exc. power required. Wind your 
A. and run it at its normal speed, and send known G. (from 
storage cells or other source) through a known 
number of turns on magnet limbs. Multiply C x amps. 
= ampère turns; from this you can easily calculate wind- 
ing required. For instance, suppose temporary coils = 
50 turns and, O. = 100 amps., then ampère turns = 100 x 
50 =5,000. Now, suppose you are shunt winding dynamo, 
decide what O, you will send through shunt, say 5 ampères. 
Then wind on 1,000 turns of wire of Res., to sait voltage 
of machine, if 50- volts G = 10 ohms. Same principle 
followed for series winding, Keep as low a O. density in 
these coils as possible, and, according to Crompton, don’t 

your ‘coils thicker than 3 thickness of core. The 
length of wire in series on A, as Mr. Bottone explained, 
is proportional to E. M. F. req., and cross section to C. You 
must remember that there are two circuits on A, and con- 
sequently arrange your wire apparently for twice the real 
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density; for instanoe, vou req. 30 ampères from machine 
at 3,000 amps dens. Then arrange your wire as though 
to carry 30 ampères at 6,000 dens. = cross sec. ‘005sq.in., 


0 
say No. 14 or 15. Process of calculation is > = 200 


1 
= ratio of current in square inch, to C. req., 200 = 8 req. 


Mr. Bottone will understand I ask with a wish for know- 
ledge, not to pick holes in his answer.—G. S. PARDOE. 


(62575.]|—Bluing Varnish for Steel.—Will some 
one tell me the best way to blue bright thin steel by 
means of a varnish, as the articles I require to blue could 
not be done by means of heat ; but I want them to look 
as much like heat-blued as possible 7—STRELBLUE. 


(62576.] — Locomotives. — Could any reader give 
details of the following engines, with numbers of all 
engines in the same classes :—1. L.B. and S.C.: 413, 469. 
2. L.O. and D.: 115 “Diomede,” 155. 3. L. and N.W.: 
2,037, 2,297? What engines belong to the class of L. and 
N. W. goods, described iu Engineering for Oct. 8, 1880, 
(Vol. XXX. P. 294) 7 V. J. B. 


162577.] — Brazing Band Saws.—-TO Mr. T. 
FLETCHER AND OTHERS.— Will someone kindly give 
figured sketch or full directions to fit up a gas blowpipe 
for above process? Ihave a 6in. fan driven by power, 
and jin, gas supply. Size of largest saw is 1}in. by 1-16in. 


(62578.]~ Organ-Pipe Feet.—How can I turn organ- 
pipe feet? Are any special tools or appliance needed 
porond the ordinary chisels and gouges ? — TURNING 

YRO, 


[62579.]—Western Australia:—Will any English 
Mechanic or other reader who has had any experience of 
West Australia kindly give all information as to ontfit, 
&c., for one who is going out there, on railways up 
country? What is the climate like in the south, and who 
the sort of people who do best out there ?—GUILLAUME 

O13. 


162580. - Wave Motion.—The following is an ex- 
tract from Blackie’s VII. Geographical Readers,” on page 
25: —“ Experiments show that each wave extends its in- 
flnence downwards in a vertical direction to 350 times its 
own height. Thus, every wave of about a foot in height 
makes itself felt on the bed of the North Sea at a depth of 
50 fathoms, while every oceanic billow of 33ft. is felt at 
about 14 miles down.” Now, as this seems at variance 
with common sense, I shonld be very much indebted to 
any reader of Ours who can corroborate this statement 
or prove it to be fallacious. I have seen several books 
which give quite a confiloting statement to the extract.“ 
One book said that the affected depth of sea by a 15ft. 
wave was 25 fathoms, another mentioned that the wave 
influence did not extend far below the surface (certainly 
not 350 times the wave's height). So, with these diverse 
statements I should like to know the facta—SHDIMENT- 
ARY. 


[62581.])—Engine Query.—Will someone tell me 
probable cost per H.P. of double-cylinder engine about 
250 H. P. nominal, with boiler and fittings, also average 
life of hauling engine and proportional cost of repairs ? 
What is the life and cost of wire rope, and which is the 
strongest, twisted or untwisted? If there is no difference 
in strength, what is the advantage? What would be the 
consumption of voal per H.P. for above engine.—G. H. H. 


162582. Photography. — Two single landscape 
lenses of similar make, to cover the same size plate, but 
of different foci. When the same size stop, os supplied 
with each, is used (say F-16),are they of equal rapidity, 
155 the time of exposure the same for each lens? - Suu UM 

ONUM. 


(62583.)—Dynamo Design.—‘o MR. BOTTONE.— 
Many thanks for your kind notice of my last query. 
Would you now inform me if a current density of 3,000 
ampères per square inch of armature conductor isa safe 
limit in a machine with a Gramme armature, wound with 
three Myers of wire in each coil; torun about six or eight 
hours a day,? At the above density would No. 6, B. W. G. wire 
carry 180 ampéres safely ?—AN AMATEUR ELECTRICIAN. 


{62584.)—Tour in Norway. — Could any fellow- 
reader give me particulars as to the probable cost of a 
three weeks’ tour in Norway, the best way of getting there 
and the best places to visit ? I may say that I know 
nothing of the language, and am not a millionaire.—A. R. 


(62585.)}—Photographic.—Am going to start and 
want a full technical description of a half-plate camera, 
costing say from £6 to £10, so that I can order one from 
the maker. I am getting a half-plate, so that I can 
practise first on 4 plates—is this feasible? I want one 
that can be packed in small compass for touring.—A. R. 


[62586.)—Locomotives.—Would some kind reader of 
the E. M.,“ well up in historical matters concerning the 
locomotive engine, teli me if there are still any engines 
of the “Sphynx ” type, running on the M.S. and L. Ry.? 
These locomotives were built by Sharp, Stewart and Co., 
aie ere in “Railway Machinery,” by D. K. Olarke. 
H. GOBERT. ` 


L62587. Equations. — Would some mathematical 
correspondent of the H, M.” solve or show me how to 
solve the two following systems of irrational equations, 


degree shall be avoided : — 


& + Êy =a 
y+ Vr =b 
Nr TO + ft = g 
tz + y + z = 6 
a+ 32 T 22 e 
E. GOBERT, . 


[62588..—Wood Pulp.—How can I reduce wood to 
pulp and harden it again after moulding.—H. MOB. 


a N a 


RICH gold mines have been found in Eastern 
Siberia, some few hundred miles from Yakutsk, 
extending over a district hitherto unexplored. 
Report declares that the region is a perfect New 
California in its greatest days of the gold diggings. 


in such a manner that a complete equation of the fourth. 
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CHESS. 


ALL Oommunications for this department must be 


addressed to J. PIEROE, Langley House, Dorking. 


PROBLEM MXLVII.—By ANON. 
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White. 


D 


[4+1 
White to play and mate in three moves, 


SOLUTION TO 1.045. 


White. lack. 
1. R-Kt 4. 1. K moves (a). 
2. R-Kt 5. 2. Anything. 


3. R disco. mate, 
2 Kt-K 7, &c. 

2 R-Q 4, (ch) &c. 
8. P-K 4, (ch) &o. 


2. B-B 4 (ch) &c. 
This problem can also be solved by 1. P- 3, &c. 


NOTICES TO CORRESPONDENTS. | 
CORRECT solutions to 1,045, by Major, A. Bolus (2) 


(a) 1. P-K 4 (b). 

(5) 1. B-B 6 (e). 

(c) 1. R-Q6 (d), or B takes P. 
(d) 1. Any other. 


E. O. M. (Ipswich), A Beginner. 


IN Tourney B, Country Boy should have headed thelist 
immediately after the first eight, with 128 marks. The 
name was accidentally omitted. We should have men- 


tioned that Mr. Robins is “Hensing,” and Mr. Firth 
„Avon.“ 


THE Rev. J. T. C. Chatts proposes to start a monthly 
chess publication, Oaissa, on September Ist. Cash 
prizes will be offered and the co-operation or all lovers of 
the game is invited. The subscription to the magazine, 
post-free, will be 6s.a year. Intending subscribers are 
requested to apply to the Editor, 106, Shepherd’s Bush- 
road, London, W. We wish the new venture all success, 


ANSWERS TO CORRESPONDENTS. 


— — 


% Ali communications should be addressed to the EDITOR 
of the ENGLISH MEOHANIO, 882, Strand, M. O. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering hg es put the numbers 
as well as the titles of the queries to which the replies 
refer. 8, No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
snd the names of correspondents are not given to in- 
quirers. 

% Attention is especially drawn to hint No. 4. The 
yee devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with qure- 
tions such as are indicated above, which are only of indi- 
vidua) interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Oolumn ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it, 


The following are the initials, &., of letters to hand up 
= avegnesiay evening, June 8, and unacknowledged 
elsewhere :— 


J. B. BROWN.—R. Gibbard.—Miss B. Brown.—-H. Thorpe. 
—W. R. Wynne.—Lewis Swift.—J. and H. Grace.— 
Birmingham Small Arms Factory.—Perplexed Amateur 
—Hydro.—Cotton.—Lavant.—W. R. Hart.—H. Watson. 
—J. Rawlins—J. Latimer.—Six Years’ Subsoriber .— 
Eos. — Cygnet.—Al Fard.—Ovi—A. G@.—A. Moore.— 
H. P.—Suke.—solar Radlanoe.—J. W. Hillier.—A 
Fellow of the Royal Astronomical Society. 


A. R. R. (No one oan say why your motor will not work 
unless more particulars are given; and it would be 
perfectly useless for us to occupy space with the illus- 
tration on the chance that some one might. guess where 
the defect exists. We have given directions for making 
electro-motors many times. See pp. 257, 374, 315, Vol. 
XL., for instance. We certainly cannot afford space 
to illustrate every novel design which may turn out a 
failure.)—PATER L. (The only remedy is frequent 
cleansing, and the use of waterproof sheeting in the 
parts most liable to be saturated.) —TERRANOVA. 
(There is no work of the kind that we know of; but 

there are articles on the subject in the cyclopsedias and 
our back volumes.)—E, A. MCLACHLAN. (There gre 
many recipes for waterproofing paper in back volumes, 
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Probably the simplest is to coat it with tar, or melt in 


3 wax, or paint it. See pp. 167, 193, Vol. XXIX. 
you mean the patent paper, it is prepared with cupra- 
ammonium as described in No. 1002, p. 291.)—W. 
STOOKWELL. (See indices for many recipes. We think 
the preparation named is not made now; but others 
can be bought, as a rule, cheaper than they can be made 
up on the small scale. Consult the advertisement 
columns of the Butiding News.)—J. G. BARTEL, New 
Zealand. (Your address induces us to answer so many 
questions. The Journal de Physique is published at 133, 
Boulevard St. Michael, Paris; the American Machinist 
at 96, Fulton-street, New York; the Philosophical Maga- 
zine by Taylor and Francis, Red Lion-court, Fleet- 
street, B.C., and Wiedemann’s Annalen der Physik and 
Chemie, at Leipzig. 2. No; but there are Transactions 
issued by the society, which presumably can be had on 
application to the secretary. 3. The Cantor Lectures 
are, as a rule, issued in book form by the Society of 
Arts, John-street, Adelphi, London, W.C. 4. The dis- 
courses delivered at the Royal Institution are published 
elther in full or in abstract, and can be had from the 
secretary, but not until some timeafter the date of deli- 
very.) —PARABOLA. (See indices. Opinions differ, and 
there is a choice of many textbooks on suchsubjects. Tod- 
hunter’s works are preferred by some ; but get a cata- 
‘logue from Macmillan, Longmans, and other publishers.) 
—QUIN JULEP. (You will find a good deal about the 
subject in recent numbers: but a little book has been 
recently issued, which contains much useful informa- 
tion. It is entitled Eleotricity in the Treatment of 
Disease,” by J. R. Tunmer, M. R. O. S., and is published by 
E. W. Allen, Ave Maria-lane, London, E.O )—T, H. G. 
(How can anyone say why you cannot get a current 
through your secondary coil without examining it, or 
without at least a full description of the connections? 
See what has been said in back volumes, and endeavour 
to trace ont the cause.)}—NOVIOB. (Tou will want a 
strong spring to drive such wheels; but the gear will 
be similar to that of a olock.)— B. LORD, (Thanks. 
That is the ordinary plan of wire lacing, but it is apt 
to cut through the leather. Flat belts are often se- 
cured that way; but most lathemen prefer the hook- 
and-eye and gut.)—S. WILLIAMS, (We do not under- 
stand. Oannot the stem be tapped into the piece of 
steel, and then held by a nut.)—SOUTHAMPTON. (All 
the explanation needed of such a matter can be found 
inthe textbooks. Fizeau and Foucault applied that 
method.)—FREEZER. (There is scarcely likely to be 
any book giving instructions. They are made in various 
forms; but the majority either retain the cold air, or 
the ice is used to cool a current of air. The best thing 
to do would be to examine some of those on sale, and 
then ask for information about points not understood. 
Under heads of “Ice Safe” and * Refrigerating Cham- 
ber” several patterns are illustrated in Knight's 
“Dictionary of Mechanics,” pnblished by Cassell and 
Oo.) - SAMSON. (You can melt platinum wire by means 
of the oxy-hydrogen blowpipe or the electric arc.)— 
ENQUIRER. (For so-called self-acting fountains see 
Nos. 402, 405, 459, 582, 801, 967, 973, 974. 2. The part is 
covered with glair, the gold applied, and pressed 
in with the warm brass letter.)—M. È. { o red, 
and place in a box of wood-dust until cold )— 
H. SWAN. (It depends on how much gas it consumes, 
and the price of the gas. If 5 cubic feet an hour at 3s. 
per 1,000, 180d. per hour.)—SCIENOIST. (Tou must 
make application on the proper forms, and then when 
you go up you will learn the subjects and the marks 
allotted. They are not easy to gain, because there are 
so many applicants. The secretary of the classes you 
attend can give you all available information. 
NOVICE, SOLDERING PEWTER. (What is the question? 
Bronze or pewter? Soldering pewter has been answered 
in recent numbers—last week, for instance.)—SOLI- 
TUDE. (Simply the effect of refraction. 2. Yes, they 
are well-known experiences. 3. Why not refer to some 
elementary textbook, or think for a moment on the 
nature of the origin ofa sound. The simple answer to 
the definite question put is that it has died of exhaus- 
tion” or want of strength to continue longer.)— 
VERITAS. (See indices for references to recipes of sen- 
sitive inks.)—G.J.A. (If you are a thoroughly prac- 
tical workman,” you should apply tothe captain of the 
Steam Reserve at any of the Government dockyards. 
From him you can obtain all requisite information, and 
he may probably engage you at once.)}—HEREWARD. 
(In our back volumes, or Overman’s Moulder's and 
Founder's Pocket Guide,” Sampson Lowand Oo. Ifyou 
would say more definitely what it is you wish to do, no 
doubt some of our readers would tell you how to do it.) 
—J. D. (Spread a sheet of tinfoil on a flat baize- 
covered table, with a rim round three sides. Pour 
mercury over it and spread witha hare's foot until it is 
about an eighth of an inch thick; then take the per- 
fectly clean glass and placing the edge well below the 
surface of the mercury, push steadily on. Drain off the 
superfluous mercury and weight the glass down until 
dry, when the foil should be varnished for protec- 
tion. If, however, you are wise, you will get 
a piece of glass already ‘“silvered.”) — ELI 
JOHNSON. (As you can get the volumes from the 
library, don’t you think you might as well search the 
indices for the information you require? Try Vols. 
XXXII. to XXXIV. 2. Snitable spectacles form the 
only remedy for myopia. The lotions you speak of are 
utterly useless. Read Brudenell Carter on Hyesight, 
Good and Bad,” publisned by Macmillan.)—W. TROTT. 
(I you will explain definitely what it is you wish to 
know about “preparing” electros, wa may be able to 
help you; but at present the question is rather vague.) 
. FARROW. (Fermanganate of potash.)—A TWELVE 
YEARS’ CONSTANT SUBSCRIBER. (There is no law to 
prevent a marriage with a deceased wife's sister : it is 
simply not recognised asa marriage by the law.) — NH 
SUBSCRIBER. (Better have an electric arrangement. 
You will find several in back numbers.)—AN OLD 
READER OF THE “ENGLISH MECHANIC.” (Send the 
particulars to the Commissioners of Income Tax, 
Somerset House, H. C.) — SILKE. (We quite agree with 
you as regards the swash-plate, and we think it hardly 
necessary to occupy so much space or engrave so many 
diagrams to prove it.)}—QUACKS OF VARIOUS TIMES. 
(" E. L. G.” sends us a long letter on this topic which we 
reluctantly decline to insert. It deals ably—from the 
writer's point of view—with the subject; but the vast 
majority of our readers are not interested in the matter.) 
F. (I. Yes. 2. No.)—G. FRYER. (Better follow Dr. 
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Allinson’s directions in the Weekly Times and Echo; we 
have no space to spare here.)—A POOR MARRIED MAN. 
(A little rye-flour is added to the high-priced food —that 
is all. It makes it no better and no worse.)—ST. KITTS. 
(Emery and rouge are the commonest polishers for such 
articles; but there are many other things that will do.) 


A New Washable Truss.—An Important Inven- 
tion.—Harness Xylonite Truss is the most perfeot appliance ever 
invented. It gives complete eomfort and support without irrita- 
tion. It has a beautifully smooth, fiesh-coloured surface, and 
is teed to last a lifetime—Address: MEDICAL BATTERY 
COMPANY (Limited), 52, OXFORD STREET, LONDON, W. 


OF SUBSCRIPTION, 
PAYABLE IN ADVANCE 


6s, 64, for Six Months and Ils. for Twelve Months, Post Free to 
any of the United Kingdom. For the United States, 13s., er 
3 dol. 35c. gold ; to France or Belgium, 13s., or 16f. 506. ; to India 
(via Brin » 15a. id.; to New Zealand, the Cape, the West 
Indies, Canada, Nova 
Colonies, 18s. 


Sootla, Natal, or any of the Australian 


The remittance should be made by FPost-office Order. 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at the rate of 
4d. each to cover extra postage. 

Mesure. JAMES W. QUEEN and CO., of 924, Chestnut-street, Phila 
delphia rf v 


are autho: to receive subsoriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols 
350. golt or Thirteen annum, post free. The copies 


of tho subscription., If baok numbers are 
required to complete volumes, they must be paid for at the rate of 
4d, each eopy, to cover extra postage, 


Vols. IV., VIL, XXVL, XXVIIL, XXX, XXXIL, XXXIIL 
„XIV., XXXVL, XXXVIL, XXXVIIL, 


. 5 IIL, IX., 
XL, XLL, XLI, III, and XLIV., bound in cloth, 7s. each 
Pont free, 7s. 9d. 


All the other bound volumes are out of print. Subscribers would 
do well te order volumes as soon as possible after the conclusion of 
each half-yearly volumein February and August, as only a limited 
mumber are bound up, and these soon run out of print. Most of our 
back numbers can be had singly price 2d. each, hany — 
seller or newsagent, or Lid. each, post free from the offiee (except 
index numbers, whioh are Sd. each, or post free, 34d.). 

Indexes for Vols. L, VL, VIL, VIIL, and IX, 1d. each. Post free 
Aid. each. Indexes to Vol. XIL, and to subsequent vols., 34. each, or 


post free, d. Cases for binding, 1s. 6d. each. 


NOTICH TO SUBSCRIBERS. 


Subscribers receiving thelr copies direct from the office are re- 
mested to observe that the last number of the term for which 
eir subscription is paid will be forwarded to them in a PINK 
Wrapper, asan intimation that a fresh remittanoe is necessary, if 
it is desired to continue the Subscription. 


CHARGES FOR ADVERTISING. 


ee ee ee 3 6 


Thirty Words ee oe ee 
Every additional eight words „ 0 6 


Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 94. per line. Paragraph advertisements One Shilling 
line. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 
ADVERTISEMENTS in EXCHANGE COLUMN—tor 

f. 


Twenty-four words ee oe ee ee eo oo 0 8 
For e succeeding Right Words.. oo ee we Ô 
VERT TS in the SIXPENNY 00 


Sixteen words ee ee ee ee ee 20 
For every succeeding Hight word 
#,% It must be borne in mind that no Displayed advertisement 
dan appear in the enny Sale Column. advertisements 
must prepaid ; no uction is made on repeated: nsertions 
aa oases where the amount sent exceeds One the 
Publisher would be grateful if a P.0.0. could be sent, and not 
stampa. Stamps, however (preferab halfpenny stampa), may be 
sent where it is inconvenient to ob F. O. O.. 
A The address is included as part of the advertisement, and charged 
01. 
Advertisements must reach the office by 1 = on Wednesday to 
nsure insertion in the following Friday’s number. 


TO THE DEAF.—A person who was cured of 
Deafness by a simple remedy will send a description of it free to any 
fellow+ufferer who applies for the same.—Addresa, J. H. NICHOL- 
BON, 15, Camden Park-road, London, N.W.—(ADVT.} 


Holloway's Pills.—These famous Pills purify the 
blood, and act most soothingly on the liver, stomach, bowels. and 
kidneya—the great mainsprings of life. They are wonderfully 
efficacious in all ailments incidental to females. To the emigrant, 
kanla; none and sailor, they will be found invaluable in the 

e of need. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is 3a. for the first 
24 words, and 3d. for every succeeding 8 words. 


Good Value Offered (cash or instruments) for all 
kinds of sound or repairable Scientific Appliances. — LATZL 
aa Depot, Ohenica-street, near British Museum. Established 


862. 

Lathe, back motion, 24in. centres, four-jawed centring, 
drill, and other chuoks, slide-rest, tools, drills, &o. Exchange 
10 bys Group or View Lens.— CHARLES Mc’NAB, 51, Dalifield 
Walk, Dundee. . 


Quantity Perambulator Fittings. — Wheels, 
Springs, China Handles, Ruvbers, Bodies, Hoods, Joints, Trimmings, 
&o. Mxchange Joiner’s Tools. — LOWE, 86, Kirk White-street, 
Nottingham. 


Exchange Horizontal Engine, bin. stroke, in good 
condition, for Piccolo or Violin.—J. BROOKS, Brouncker-road, 
Acton, Middlesex. 


Cornet, good-toned, second-hand, B flat, with box, 
3 shanks, lyre? mouthpieces. Wili exchange for Gas Stocks and 
Dies.—G. J., Elton-read, Norbiton, Surrey. 


Patent Hot Water Urn and about 10lb. of Sponges, 
value £5. Exchange small Eugins and Boiler or Dynamwo.—J. T. 
HOWARTH, Victoria Buildings, Burnley. 


Repousse Work.—Wanted, Instruction Book and 
Tools. Good, useful exchange.—JANE BELL, opo. Golden Sun, 
Bexley Heath. 


What offers for Colley Bitch, 6 months old? Also 


Miniature ACADEMY GauzhA ho.ding twelve plates, cost 503— | 


PERCY SMITH, Bagby. 


Youth's Tricyole, 30in., rear-ateering, new, complete; 
Sin. Blide-rest, good order. Exchange 1H.P. gine and Boiler. 
9 — THUS. ELLINGWORTH, Church-street, Leighton 


machine) for Jeweller’s Rollers or Fletcher's F 


JUNE 10, 1887. 


Exchange Electric Motor ‘(will driva sewing 


nat Blo 
offer. TAYLOR, 40, Bentinok-street, Ashton-under-Lyne, eee 


My large £40 Harmonium for disposal, in good 
condition, not much worse for wear. Exohange Telescope or Piano, 
saa part Offers.—SPIRES, North Skelton, Cleveland, York- 

e. 


Microscope Objects.—Slides of splendid Dis. 
tomaceœ, neatly mounted. Exchange invited. Wanted, other 
slides or unmounted objects: Send list—Mr, EBBAGE, 165, 
Hagley-road, Birmingham, 


Camera, 3. 3 slides, rapid lens, by Hume, Edinburgh 
new, cost £5 10s. Want 12 by 10 Rapid Lens, good maker, 13 by to 
Double Slide, best quality, cash to balance.—J. RUTHERFORD, 
Jardington, Dumfries. 


Regalia (A. O. F), splendid FE. O. R. Silk Sash, emblem, 
woven on breast, never used, cost 158. 6d. ; also oak-framed Emblem, 
cost 9s. Exchange Lathe Tools, Bicycle Parts, or offers.—No. 14, 
Avon-street, Rugby. 


Gin. Talley Refracting Telescope, equatorially 
mounted, and nearly new O tory for same, with revolving 
dome, cost over £150 ; price now asked £75 ; or will accept in er- 
change a good Horse and Trap equal to that amonnt—F. S A, 
BELID, 23, Ludgate-hill, B.C. 


Wanted, Portable Forge and Vice, in exchange for 
Watch or Domestic Machine, all new.—ELLIOTT, 6, Thornton- 
villas, Park-end, Bromley, Kent. 


Excellent new Poultry, Tool, Bicycle, or Garden 
HOUSE, portable. Good exchange in Safety Bicycle.—CHABRLES 
KING, jan., Sherborne, Dorset. 


Mahogany Drawing Board, in one plece, 3ft. by 
2ft. 3in., § thick, ditto T square, 2ft. Sin. by 18in., movable stock— 
TSOMAS WILLIAMS, 74, Rivett-street, Derby. 


Salvo Tricycle, ball bearings throughout, lamp, 
gong &c., good as new, cost £36. Exchange.—9, Wellington-place, 
owdon. 


bin, stroke Shaping Machine, by Kendall and 
Gent, Manchester, self-acting oircatar motion, top driving, vice, 
&c. Exchange.—9, Wellington-place, Bowdon, 


2,0000 p. Arc Lamp, 20c.p. laminate i Dynamo and 
Lampa, 20 o.p. Armature, Mr. Bottone’s book, 1 Galvanometar, for din. 
Lathe.—DEW, Peterhouse, Cambridge. 


Compound Slide Rest, 22in. long, suit 8 or 9in. lathe, 
new, value £5. Exchange g Tricycle or good Safety Bioycle.— 
BAKER, Robin-lane, Pudsey. 


Mahogany Card Stamping and Outting Ma- 
OHINE; cost £10. Also Gas Bag, ons 7in Lens, and Box. What 
offers ?—SWIGG, 159, Drammond-road, Bermondsey, London. 


What offers for new Cash Box, 12in. long, 8in wide, 
ane KA deep, with 4 compartmenta.—J. T. SMITH, 23, Seabank-road, 
outhport. 


„ English Mechanic,’ volume VI. bound, IX, 
X., XI., in monthly parts; IL, XXXIIL, 7 numbers missing ; 
XXXIV., XXXV., complete; exchange an uteful. -A. 
SMITH, Bowling Green-row, Wool wich. 


Illustrated Times,” 1858-59, 70 consecutive 


numbers. Also Illustrated London New,“ 1869, 46 numbers 
(volume complete.) Anything useful, or offera.— As above. 


Cyclometer (good), wanted for 49in. wheel, in exchange 


for No. 2 Saloon Gun, cost 30a.—C. B. K., Ladycross, Harrow. 


THE SIXPENNY SALE COLUMN. 


Advertisements are inserted in this column at the 
rate of 6d. for the first 16 words, and 6d. for every 
succeeding 8 words. 


Patent Heat Conductors, for cooking, save one- 
third time and firing, and one pound of meat in every ten pound 
cooked, retaining all nourishment. 


Roaste:s and Bakers, 2s. 6d.; Boilers, 2s. Of alt 
„ Pamphlet free. — TALLAOCK, 28, Hatton gurden. 

naon. 

Fretwork.—Oatalogue of every requisito, with 600 
linstrations, free for 6 stamps.—HARGEE BROS. , Settle, Yorks 


Carbon Plates, best quality, cut and moulded, plain 
and capped ; quality cannot be surpassed —G EO. Q. BLACK WILLI. 


Pebble Carbon.—Graphite for Leclanche cells, 
splendid conductor ; price very low.—GEO. G. BLACKWELL, 


Manganese Oxide specially prepared for Leclanché, 
batteries ; high strength and purity, greater E. M. F., oonstant 
action ; been in use 15 years with immense satisfaction ; 7, 14, and 
281b. ets. Pricea on application.—GEO. G. BLACKWELL, 38 


Chapel-street, Liverpool. 
New Illustrated Price List of Screws, Bolts, and 
NUTS for Model Work, drawn actual size, sent on receipt of 


to 
stamp.—MORBIS COHBN, 182, Kirkgate, Leeds. j 
Wbeel-Outting to 12 inches diameter in brass only. 
—ULEGG , 18, Belinda-street, Hunslet, Leeds. 


Planing to 12in. by 12in. by 8in. Boring, Turning, 
Screw-outting, Slide-rests, d:0.—CLEGG, as above. 


Mica or Talc.—RICHARD BAKER and OO., 9, Mincing- 


e, London, 


Electric Depot, 10, Deansgate, Manchester.— 
Handiest shop in the Aad Largest atook. Greatest variety. Lowest 


prices. 
ilvered Glass Specula.—LINScoTT, Ramsgate. 
aca truly parabolio douse. Moderate prices. Stands, Bye- 


pieces, and Flats. 


Band (Lathes), best, per yard, z, 6d. ; 3-16, 8d. 5 
u 4d. ; §, 18. Dra Hooks aa Di (Stool) to z. Ga. 
5-16, 7d. ; $, Sd. ; 7-16, la. ; $, Ia. 6d. Postage extra.—L ONT'S. 


Saws, Disston’s American, agent for same. Planes, 

meni London, malleable iron and gunmetal, every desoription— 
UNTS. 

Vices, bench, parallel steel jaws, to open 33, 9s. 0d. ; 


aps (Engineers’), Whitworth, plug and taper, 3-16 
Pa (e i, a Pale Wå; h ls E l. S4. 1, la. Ol 


UNT. 


Tools every description. Sixth edition, 84 pages 
illustrated reduced price catalogue free—A. S. LUNT, 297, 


road, E. 

„ Sheet - Metal Workers’ Instructor ” — 
(Warnes). — Few Ni cheap, covers slightly solled.—9ʃ, Sb 
Angoatine’s-road, N.W. 

Steam Boilers of all kinds, one horse-power and 
upwarda—GRANTHAM ORANE and IRON COMPANY (Limited) 
Grantham. 


-Breaking Machines.—Apply to S. MASON, 
33 n Machine Works, Belgra ve-road, 


Leicester. 
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in one form is used to blow fluff and 
down about in a glass-fronted N tube. 
Another exhibit that attracts attention 
is the Fleuss Domestic Hand Ice Machine ; 
but useful as it is, it can scarcely be con- 
sidered American. Machines of the kind work 
on the principle that water will freeze when 


test, for they are liable to be thrown off and | rapidly evaporated by means of a vacuum 
on at any moment, and vary in weight pump and a powerful absorbent, such as 
from a heavy brick machine to light |sulphuric acid, and these appeal for patronage 
sewing-machines. The former is called because they are more simple and compact 
a clay tempering brick machine, and than anything else on the market. Type- 
is supplied with clay by means of | writers also attract considerable attention— 
an elevator which drops it into a hopper. | especially the lower priced patterns ; but the 
The clay is tempered and mixed in the most interesting exhibit in the group is the 
machine and forced out in a continuous bar | Thorne Machine Co.’s type-setting and dis- 
which, by an ingenious arrangement, auto- | tributing machinery, which is fairly well 
matically controls the device that cuts it into | known in the United States if not here. 
bricks. That is done by means of a sort of | Like others, the types are in long slides 
paddle-wheel which, instead of paddle-boards, | placed vertically, and the required character 
carries wires to cut through the clay. As the is removed from the bottom and conveyed 
bar advances this paddle-wheel revolves, and | to the “stick.” American pitchforks, rakes, 
the bricks are cut off as true to gauge as if | digging forks and spades can be compared 
they had been made in moulds. As shown with English makes of the same articles 
at work, the bricks as fast as cut aretakenup|to be found in the shops; while 
the elevator to the hopper, but as the clay is at the stall of the Mosler Safe and 
supposed to be fed direct to the machine as | Lock Co., Broadway, New York, can be oni 
taken from the pit, the bricks might not turn | specimens of ornamented fire and burglar 
out so well in practice as they do here, where | proof safes, which present a very 5 
the same clay is worked over and over again.] appearance to the more simple looking 
The machine will save a great deal of labour, articles seen in this country —which latter 
and is accompanied by an artificial brick- may, however, be the more 5 
drier, which dries the bricks in a few hours | Similarly in the exhibit of Anshutz, Bra ; 
ready for setting in the kiln. Both are ex- berry, and Co., of Pittsburg, and in vee 

hibited by Messrs. Chambers, Brothers, and | the Smith and Anthony Stove Co., we find a 
Co., of Philadelphia. Close by the Barnard | collection of improved fire-grates and stoves, 
and Leas Manufacturing Co., of Moline,| which, however, might have been seen at 
Illinois, and Howes and Ewell, of Silver other exhibitions. Amongst scientific and 
Creek, New York, exhibit machines which | philosophical instruments there is nothing 
will attract the attention of millers ; but very special, the exhibits of the watch and 
several machines are shown at the stand of | clock companies being, however, very strik- 
one agent. The Walter A. Wood Mowing |ing—that of the Waterbury Co., for instance, 
and Reaping Machine Co., Hoosick Falls, having some hundreds of watches “ running 
New York State, exhibit grass mowers, a self- | on time,” an ingenious device for keeping 585 
delivery reaper, and some light harvesters | assistants busy. The American 5 o., 
and binders, while the Johnston Harvester of Edgware-road, exhibit useful nov Hee 
Co., of Batavia, New York, have also a good in photographic apparatus, including 0 © 
collection of such implements, the action of | Camunilux, a combination of a half-plate 
which can beshown to a certain extent. In |camera, magic-lantern, and enlarging appara- 
this class, Holt's Lightning Hay Knife, made | tus. Amongst musical instruments there is 
by the Hiram Holt Company, East Wilton, only one exhibitor of pianofortes, and 
Maine, deserves looking at. It is a very apparently only one novelty—an æolian com- 
stout blade, with handles placed at right | bination organ to play.either mechanically or 
angles, some little distance apart, the cutting | by the ordinary keyboard or both in com- 
edge being produced by very widely serrat-| bination. An improved specimen of this 
ing it, and chamfering off the upper side of instrument has been constructed for the 
the metal, so as to produce a firmly-supported | Mechanical Organette Company by Mason 
cutting edge with curved serrations. It will[ and Hamlin. Of clothing, jewellery, fur- 
cut corn-stalks and unthreshed oats in|niture, and American novelties generally, 
bundle, baled hay and straw, and it can] there isa good display ; while W. R. Warner 
be used for cutting peat and ditching. and Co., of Market-street, Philadelphia, have 
Machines which will attract the attention |a very fine show of pharmaceutical prepara- 
of mechanics from their novelty are the tions in sugar-coated pills and parvules and 
sand - papering machines of the Berlin other forms. At previous exhibitions a good 

Machine Works, which include machines for | display of wheels of American make have 
papering or polishing both bent and straight | been seen from the works of,Hoopes Bros. 
stock, and a useful combined planer and and Darlington, of West Chester, Pennsyl- 
polisher whioh reduces all stock to a thick- | vania ; but the Woodburn Sarven Wheel Co., 
ness before it reaches the polishing drums. In of Indianapolis, which claims to be the 
the way of machines and tools for working | largest company of the kind in the world, 
metal, wood, and stone, there is a singular | sends an exhibit of rows of spoke cases, upon 
scarcity and an almost entire want of novelty, | which all the different varieties of wheels 
for though Morse Twist Drill and Machine|known are ranged in rotation, while the 
Co., Pratt and Whitney Machine Co., Oneida component parts of wheels are also shown. A 
Steam-Engine Co., Browne and Sharpe] material which seems likely to come into 
Manufacturing Co., and some other well-|considerable use is a fireproof building 
known makers of tools are represented, they | earthenware, pottery, brickwood, or terra- 
are to be found mainly at one stall—that|cotta lumber as it is called. Earthy and 
of the agents, Buck and Hickman, of] vegetable matters are made plastic by the 
Whitechapel-road, and C 51, Washington- | addition of water, and shaped into the de- 
avenue, American Exhibition. Tbe Seneca | sired forms by heavy pressure; these are then 
Falls Manufacturing Co. (agents, Chas. dried and burned as bricks are treated, but 
Churchill and Co., Cross-street, Finsbury), | with this difference, that the vegetable matter 
exhibit their well-known fret - sawing | (sawdust for instance) having been burned 
machines, with a large number of examples | out, a porous brick is left behind which * 
of work accomplished with them. Of] be cut with a saw, will hold nails, and is 
machines in motion, those which draw the | said to be absolutely fireproof, and to possess 
largest number of visitors (on a hot day) are | considerable insulating properties agains. 
the fans—especially those of the Exhaust|sound, heat, and electricity. The Inter- 
Ventilator Company, or Blackman Air] national Terracotta Lumber Co., of 115, 
Propeller and Wing's Disc Fan, which! Dearborn-street, Chicago, are the exhibitors, 


+ + _ is chiefly noticeable for the valve arrange- 

Oh g É nglish Maschanig ments, which permit of any desired cut-off 
and automatically drain aut 5 water, 

while the engine runs with great steadiness, no 

AND WORLD OF SCIENCE AND ART. matter how often or quickly the load varies. 


FRIDAY, JUNE 17, 1887. Its performance in driving the different 
machines in this Exhibition will be a good 


THE AMERICAN EXHIBITION. 


HE American Exhibition at West Ken- 
sington is now in a fairly complete 
condition, although a few of the more inter- 
esting exhibits have still to be put in place. 
As the catalogue has been issued, the visitor 
who desires to see what our American cousins 
have to show us will be able, by the exer- 
cise of some little ingenuity, to find out the 
exhibits which are of special interest to him ; 
but of real novelties he will discover very 
few if he is already acquainted with the 
contents of the stores kept by the agents 
of American firms. Possibly the most con- 
venient railway station is that of West Ken- 
sington, as an entrance has been made at the 
rear direct into the grounds close against 
the toboganning slide, and a short walk will 
take us into the main building of the 
Exhibition. The bulk of the visitors enter 
at Earl’s Court Station, but that involves 
quite a journey through the “ Wild West” 
before the Exhibition itself is entered. The 
building is 1,130ft. long by 120ft. wide; but 
there are various annexes and a Fine Art 
gallery, which is said to be perfectly fire- 
proof. Old railway rails are utilised 
for the columns, and the roof is of 
galvanised iron and glass, with wrought-iron 
tierods binding the whole together in an 
effective manner, which also ‘has the ad- 
vantage of being economical. The principal 
entrance to the Exhibition is in the Lillie- 
road, near West Brompton Station, and the 
visitor who enters there may be excused if 
he expresses some little surprise that the 
clock bears the name of Benson, that the 
ornamental lamps are by Sugg, the mats by 
reloar, and the acme flooring of the steps 
by Daffy and Son, of London. However, a 
group of bisons in the centre at once gives 
an American colour to the Exhibition, 
especially as it is supported by a life-size 
golden eagle, worked in copper with cer- 
tainly marvellous skill, the feathers of the 
Wings and the down on the legs being pro- 
duced with great fidelity. Close by are 
models of the Alaska, the Belgravia, and the 
City of Rome, three well-known Transatlantic 
liners. At the right hand in Cleveland 
Avenue will be found a splendid collection of 
minerals, exhibited by Dr. A. E. Foote, of 
Philadelphia, who also has in “Second- 
street a hexagonal pavilion glittering with 
mica, in which he exhibits gems and orna- 
mental stones, rare or curious minerals from 
various parts of America. The mineralogist 
and metallurgist will certainly devote much 
time to Prof. Foote’s exhibits, which 
include something like eleven tons of 
specimens, and a number of valuable 
books. The Chicago and North-Western 
Railway Co. exhibit an interesting col- 
lection of ores, ¢oal, building stone, woods 
in the trunk and planed panels, tobacco, and 
samples of cereals, pulse, &c., raised in the 
“golden North-West,” with specimens of the 
solls on which they were grown. The State 
of Rhode Island has a somewhat similar ex- 
hibit, with the addition of coloured plates of 
the flora, and some Indian antiquities. Inter- 
esting as these exhibits are, especially to 
Speculators and intending emigrants, ma- 
chinery in motion, tools, and other appliances 
have a greater attraction for the majority of 
visitors. The machinery is driven by a 
Wheelock engine having a cylinder 23in. by 
48in. stroke, and a flywheel 16ft. in diameter. 
Steam is supplied by two 12UH.P. Babcock 
and Wilcox boilers. We described the 
Wheelock engine in connection with the 
Inventions Exhibition, p. 272, Vol. XLI. It 
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and before the end of the present year 
twenty plants will be in active operation for 
the manufacture of the brick-wood or wood- 
stone. Those who are not much interested 
in these exhibits will perhaps find in the 
splendid collection of hunting trophies, and 
in the fine art galleries, something to their 
tastes—in fact, they will probably pay them 


several visits. 


THE SWINTON TELEPHONE. 


W\ELEPHONES are becoming too well known 
nowadays to attract much attention ; but 
it is rather amusing to find that after all the 


law suits a transmitter, which is really a de- 
velopment of Prof. Hughes's microphone, 
appears to evade the blocking patents, and gets 
over the question of “what is a diaphragm?” 


by dispensing with that arrangement alto- 


gether. We would not pretend to decide what 
is or what is not a diaphragm, when so much 
brain tissue in specially trained heads has been 
expended in deciding that question ; but we 
think our readers will agree with us that there 
is no diaphragm in the Swinton telephone, 
which is being brought out by the Equitable 
Telephone Association, of 75, Queen Victoria- 
street, E.C. The transmitter devised by Mr. 
A. A. Campbell Swinton consists of a number 


of carbon pencils suspended from a platinum 


wire in a heavy leaden frame, which carbon 
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pencils touch, when agitated, a carbon rod, 
against which their lower ends may be said to 
rest. As a matter of fact they can be so ad- 
justed that they may always touch the horizontal 
rod or swing free. The lead frame is hung b 
indiarubber cords from the brackets on the 
foundation board, and the microphone is thus 
kept free from vibrations incidental to the site of 
its fixings, The receiver is the now well-known 
“ English Mechanic” telephone, which we 
described in the number for August 11, 1876, 
modified and improved by the experience of 
many inventors. It will suffice to say that it 
is a membrane placed in front of an electro- 


As allthe world knows, no better “ receiver” 


WN 


the carbon rod; and it is also shown in side or 
end view suspended from brackets attached to 
the board which carries the connections and 
the bell. It should be here stated that by 
slightly shifting the attachments by which the 
lead frame is supported, the carbon pencils can 
be nicely adjusted to the carbon rod. No 


induction coil is used with this apparatus—a 


great advantage, which those who have had 


London noise will readily appreciate ; and we 
can say from personal trial that the articulation 
of the receivers and the transmitting powers of 
the microphone are equal to anything at pre- 
sent introduced. In fitting up the apparatus 
the receivers are supplied in duplicate, as it is 
well known that a telephone at each end facili- 
tates the hearing by excluding the external 
sounds. In ordinary practice the company fit 
the microphone, bell, push, and two receivers 
on a board which is hung on the wall or 
attached in the usual way; but to prove that 
the microphone is independent of any 
diaphragm, or of anything that may be sup- 
posed to represent a diaphragm, the lead frame 
can be suspended from a cord connected to 
the ceiling, and be swung in mid-air. In prac- 
tice the frame is suspended in an almost 
vertical position, so that the pressure is exceed- 
ingly light; the microphonic regulators being 
so sensitive that they are readily actuated by 
the direct impact of the atmospheric sound- 
waves on themselves alone, without the inter- 


y|vention of any diaphragm, tympanum, or 


auxiliary sound-receiving surface of any de- 
scription, or the aid of any mouthpiece or 
voice-tube. This direct action has the im- 
portant advantage of rendering the articulation 
of the telephone remarkably pure and distinct. 
Each receiver consists of a polished case con- 
taining a small soft iron electro-magnet, oppo- 
site one pole of which is an iron armature car- 


LAPPED AND FISHED JOINTS. 


has been invented; but existing patents ap- 
parently cover nearly every conceivable form 
of “transmitter, and consequently it is in this. 
connection that the Swinton telephone appeals 
for patronage, for while it is simple and effec- 
tive, it avoids—at all events so far as we can 
see—the crux of “what is a diaphragm?” by 
not having anything of the kind, and is as 
useful as any other form of telephone. In the 
diagrams annexed, the microphone is shown in 


section, with the carbon pencils hung from the 
platinum wire and touching at their lower ends 


experience with telephones in the midst of 


c i C ried by a very thin and tightly-stretohed mem- 
magnet, and carrying a piece of tinned iron. | brane of “ vulcanised fibre,” prepared so as to 
be unaffected by moisture or other atmospheric 


er y 


conditions. Owing to the powerful nature o 
the multiple microphone transmitter, it ha 
been found practicable even on long lines to dis- 
pense with the induction coil usually employed 
with other telephones, The transmitters, each 
pair of receivers, batteries, and line wire, are all 
connected in series on one circuit, the two ré- 
celvers at one station being, however, placed in 
parallel, in order to reduce the self-induc- 
tion of the circuit and any tendency 
to extra current disturbances. This arrange- 
ment has the merit of great simpli- 
city, and the most important. advantage. of 
causing the instruments to be singularly free 
from the inductional interference from neigh- 
bouring telegraph, telephone, and other circuits, 
which has hitherto been one of the chief sources 
of trouble with telephone lines in towns and 
crowded districts. ` For exchange work, more- 
over, the system allows of all the batteries 
being placed. in the central offices, the costof 
maintenance and supervision being thus re- 
duced to a minimum. The instruments may 
be seen and tested at the offices of the company. 
For short lines ordinary galvanised wire may. 
be used, but for long distances it is advisable to 
use copper wire of not less than No. 14 gauge, 
with all joints properly soldered. If the ad- 
justment of the transmitter is too coarse—that 
Js, if the pressure between the vertical pencils 
and the horizontal rod is too great—the articu- 
lation will be faint unless the speaker talks 


| loudly very near the · instrument. If, on the 


other hand, the adjustment is too fine, owin 

to the frame being too vertical, the vertica 

contact-pieces will be liable to break contact 
altogether with loud or near speaking, and 
Purring sounds coupled with indistinct articu- 
lation will result. With proper adjustment 
the best effect is obtained by speaking in an 
ordinary tone of voice at a distance of about. 
4in. from the transmitter, care being taken that 
the mouth and transmitter are opposite one 
another, | i g 


JOINTS USED IN CARPENTRY. `- 
N order rightly to meet the demand which 
is continually finding expression through- 

out this country for an improved technical 
education, the first consideration must always 
be the nature and character of the leading 
trade or industry of the locality from which 
this demand arises. Thus, if it be agricultural, 
chemistry takes precedence of allother subjects, 
as enabling correct opinions to be formed ef. 
the quality and requirements of the soil, special 
attention also being given to the most recent 
improvements in the methods of working it, 
thus entailing the study also of mechanics. 
The woollen and cotton manufacturing centres 
similarly require a study of the raw materials 
employed and the circumstances of their pro- 
duction ; but here, again, a technical education 
is not complete without instruction in me- 
chanics, machinery being so largely employed: 
in the processes of manufacture. It is net 
therefore only the engineer designing and. con- 
structing the machinery used, who requires a 
mechanical training, but early opportunities. 
should be afforded all those who have a natural 
taste for this subject for exercising and de- 
veloping it. ; eee 
It must be admitted, therefore, that though 
special requirements arise in various districts, 
this one subject of mechanicsmay beregardedasa 
necessary accompaniment of many of the others, 
and, viewed asa handicraft, appliances may more 
readily and inexpensively be obtained for its 
exercise in the form of carpentry and the 
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study and construction of the leading kinds of 
joints used for various purposes is rapidly 
becoming popular in existing technical schools, 
and thus leads the pupils to take up more 
advanced subjects allied to it. 

To give efficient instruction in the subject of 
carpentry it is therefore absolutely needful 
that the teachers be provided with correctly- 
made examples of the leading descriptions of 
joints for the resistance of strains applied under 
various circumstances, and they should be ofa 
sufficient size to be clearly seen by all the 
members of a class at the same time. For this 
purpose Mr. James Rigg, of 11, Queen Victoria- 
street, E.C., has recently added to his list of 
apparatus for technical instruction a series of 
eighteen joints used in carpentry given in the 
illustrations herewith. They are of hard wood, 
all measuring lin. across, of proportionate 
length, and made to illustrate the standard 
work on this subject, ‘‘ Notes on Building Con- 
struction” (Rivingtons), 1883. From this 
book, therefore, their leading characteristics 
and purposes may be ascertained as well as an 
explanation of the theories which have led to 
their construction, and they thus possess a far 
greater value for their intended purpose than 
simple models 5 at 1 proportions 
, and unaccompanied by any descriptions. 
SCARFED JOINTS, Other models in this subject are similarly 
illustrated, including the various forms and 
cast and wrought iron girders used in building 
construction. 


USEFUL AND INTERESTING APPLI- 


CATION OF STATICAL ELECTRICITY. 


o7 the evening of the ladies’ soirée of the 

Royal Society, and also at the Friday 
evening meeting of the Royal Institution, Mr. 
Wimshurst exhibited an exceedingly interest- 
ing experiment showing that small type placed 
upon a disc and revolved several thousand times 
a minute could, while in motion, be seen and 
read distinctly. 

This was done by having a commutator 
arrangement attached to and revolving with 
ee eee the disc, which caused the circuit to be shortened 

7 fat the instant when the type was vertical, bril- 
liant sparks occurred only at that instant and 
illuminated the print, which, but for the buzz- 
ing caused by the great velocity of the disc, 

would have been supposed to be at rest. 
HALVED AND DOVETAILED JOINTS, | By the application of this system, scientists 
| and others have a ready means of observing 
any and all changes which may take place in 
either matter or machinery in rapid motion ; 
in fact, the more rapid the motion the better is 
the result, | 

To show this experiment openly and in well- 
lighted libraries, a large supply of electricity 
is, of course, needed. This supply Mr. Wims- 
hurst easily, and with certainty, furnished 
from one of his beautiful influence machines, 
illustrated and described in our pages. 
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FIFTY YEARS’ PROGRESS IN 


SCIENCE." 


I tec. years ago science was still inchoate, 
Much had already been done by the early 
pioneers. The ground had been cleared; the 
building materials had been in part provided ; the 
foundations had been duly and ably laid; but the 
superstructure as yet had hardly been raised a poor 
foot or two above the original level. The work of 
the last half-century has been twofold. On one 
side it has been accumulative merely: new stocks 
of organisable material—the raw bricks of science 
—have been laid up, as before, ready to the call of 
the master mason, but in far greater profusion 
. | than by any previous age. On the other side it has 
been directive and architectonic: the endless stores 
of fact and inference, thus dug out and shaped to 
the hand by the brickmakers of knowledge ina 
thousand fields, have been assiduously built up by 
a compact body of higher and broader intellgences 
into a single grand harmonious whole. This last 
task forms indeed the great scientific triumph of 
our epoch. Ours has been an age of firm grasp and 
of wide vision. It has seen the downfall of the 
anthropocentric fallacy. Cosmos has taken the 
lace of chaos. Isolated facts have been fitted and 
ovetailed into their proper niche in the vast 
mosaic. The particular has slowly merged into the 


From a paper by GRANT ALLYN in the Fortnightly 
Review. ö 
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general, the general into still higher and deeper 
cosmical concepts. We live in an epoch of unifica- 
tion, simplification, correlation, and universality. 


When after-ages look back upon our own, they wi 


recognise that in science its key-note has been the 


idea of unity. 

In the pride of our hearts we forgot for the most 
part how very young science still is. 
have seen that infant Hercules strangling serpents 
almost from the very cradle; we, who have beheld 
it grow rapidly under our own eyes to virile 
maturity and adult robustness of thew and muscle, 
we forget how new a power it is in the world, and 
how feeble and timid was its tender babyhood in 
the first few decades of the present century. 
Among the concrete sciences, astronomy, the eldest- 
born, had advanced furthest when our age was still 
young. It had reached the stage of wide general 
laws and evolutionary aspirations. But geology 
had only just begun to emerge from the earliest 
plane of puerile hypothesis into the period of 


collection and colligation of facts. Biology, hardly 
yet known by any better or truer name thar 

y, consisted mainly of a jumble of: 
half-classified details. Psychology still wandered? 
disconsolate in the misty domain of the abstract! 


1y8i a Bi of language,, 
of societies, of religion, had not even begun to 


natural histor 


metaphysician. The soiences of man, 


exist. The antiqui 
genesis of arts an 
articulate speech, or religious ideas, were scarcely 
so much as debatable questions. Among sciences 
of the abstract-conorete class, physics, unillu- 
minated by the clear light of the principles of 
correlation and conservation of energy, embraced 
a wide and ill-digested mass of separate and wholly 
unconnected departments. Light had little enough 
to do with heat, and nothing at all to do in any 
way with electricity or sound or motion or 


of our race, ‘the natural 


magnetism. Chemistry still remained very much 


in the condition of Mrs. Jellaby's cupboard: 
Everywhere science was tentative and invertebrate; 
Keeling its way on earth with hesitating steps, try. 
ing its wings in air with tremulous fear, in prepa- 
ration for the broader excursions and wider flights 
.of the last three adventurous decades. The great 
campaign of the unity and uniformity of nature 
was the first to be fought, and in that campaign: 
-the earliest decisive battle was waged: over the 
bloody field of geology. In 1837—to accept a purely 


arbitrary date for the beginning of our epoch— 


Lyell had already published his sober and sensible 
-“ Principles,” and the old doctrine of reourrent 
catastrophes and periodical cataclysme was totter- 
ing to its fall in both hemispheres, Wholesale de- 

struction of faunas and floras, wholesale creations 
of new life-systems, were felt to be out of keeping 
with a humane age. Drastic cosmogonies were 
going out of fashion. But even the uniformita- 

rianism, for which Lyell fought and conquered 
was in itself but a scrappy and piecemeal concep- 
tion side by side with the wider and far more 
general views which fifty years have slowly 
brought to us. One has only to open the “ Text 

Book of Geology, by Lyell’s far abler modern 
. disciple, Archibald Geikie, in order to see the vast 
advance made in our ideas as to the world’s history 
during the course of the last half-century. The 
science of the earth’s crust no longer stands 

isolated as a study by itself; it falls into 
its proper place in the hierarchy of knowledge as 
‘the science of the secondary changes, induced 
ander the influence of internal forces and incident 
energies, on the cooling and corrugated surface of 

a once incandescent and more extended planet. I 
know no better gauge of the widening which comes 
over the thoughts of men with the process of the 
suns than.to turn from the rudis indigest moles 
of the Principles and the Elements” (great as 
they both were in their own day) to the luminous, 
lucid, and comprehensive arrangement of Geikie's 
splendid and systematic ‘“‘ Text-book.” The one is 
an agreeable and able dissertation on a number of 
isolated and floating geological facts; the other is 
a masterly and cosmically-minded account of the 

henomena observable on the outer shell of a cool- 
ing world, duly considered in all their relations, 
and fully co-ordinated with all the chief results of 
all elder and younger sister sciences. 


Evolution is not synonymous with Darwinism. 
The whole immensely exceeds the part. Darwinism 
forms but a small chapter in the history of a far 
vaster and more comprehensive movement of the 
human mind. In its astronomical development 
evolution had already formulated itself with per- 
fect distinctness before the period with which we 
have here specially to deal. The nebular theory of 
Kantand Laplace was the first attempt to withdraw 
the genesis of the cosmos from the vicious oirole of 
metaphysical reasoning, and to account for it by the 
continuous action of physical and natural principles 
alone. Our own age has done much to cast doubt 
upon the unessential details of Kant's rough con- 
ception; but, in return, it has made clearer than 
ever the fundamental truth of its central idea— 
the idea that sturs, and suns, and solar systems con- 
gist of materials once more diffusely spread out 
through space, and now aggregated around certain 


We, who 


8 


knowledge, the origin of 
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fixed and definite nuclei by the gravitative force 
inherent in their atoms and masses. As these 
masses or atoms drew closer together in union 
around the common centre, their primitive potential 
energy of separation (frankly to employ the termi- 
nology of our own time) was changed, first into the 
kinetic energy of molar motion in the act of union, 
and then into the kinetic energy of molecular 
motion or heat, as they clashed with one another in 
bodily impact around the central core. Each star, 
thus produced, for ever gathers in materials from 
its own outlying mass, or from meteoric bodies, upon 
its solidifying nucleus, and for ever radiates off its 
store of associated energy to the hypothetical sur- 
der ether. The fullest expression of this 
profound cosmical conception has been given in 
our own time by Tait and Balfour Stewart 
working in part upon the previous results of 
Kant, Laplace, the Herschels, Mayer, Joule, 
Clerk Maxwell, and Sir William Thomson. 
Deeply altered as the nebular hypothesis has been 

y the modern doctrine of correlation and conserva- 
tion of energies, and by modern researches into the 
ature of comets, meteors, and the sun's envelopes, 
t still remains in its ultimate essence the original 
theory of. Kant and Laplace. Science has thus, 
Within the period of our own half-century, 


exhibited to us the existing phase of the universe 


Ae large in the light of an spisode in a single in- 


te and picturable drama, setting out long since 


from a definite beginning, and tending slowly to a 


definite end. Other phases, inconceivable to us, 


may or may not possibly have preceded it; yet. 
scope equally inconceivable, may or may not 
passibly 
within our existing limitations, the physical uni- 


ollow. But as realisable to ourselves, 


verse now reveals itself as starting in a remote 


pee from a diffuse and perhaps nebulous condition, 


which, all the matter, reduced to a state of 


extreme tenuity, ocoupied immeasurably wide areas 
of space, while all the energy existed only in the 
potential form as separation of atoms or molecules; 
and the evidence leads us to look forward to a 
remote future when all the matter shall be aggre- 
gated into its narrowest possible limits, while all 
the energy, having assumed the kinetic mode, shall 
have been radiated off into the ethereal medium. 
Compared to the infinite cosmioal vistas thus laid 
open before our dazzled eyes, all the other scientific 
expansions of our age shrink into relative narrow- 
ness and insignificance, 1 N 


1 


AND OTHER METALS UPON LACE, 
EMBROIDERIES, FERN LEAVES, 
AND OTHER COMBUSTIBLE MA- 
TERIALS.* | , 


Te E art of making charcoal—if, indeed, so crude 
a 


rocess is worthy of being dignified by the 


name of an art—dates back to a remote antiquity, 
and has been practised with but little change for 
hundreds of years. It is true that some improve- 
ments have been recently made, but these relate to 
the recovery of certain volatile by-products which 
were formerly lost.: Everyone isfamiliar with the 
appearance and characteristics of ordinary charcoal 
yet I hope to show you this evening that we stihi 
have something new to learn about its qualities and 
the pe practical uses to which it may be 
a 16 s 
brittle, readily combustible substance, but we have 
before us specimens in which these qualities are 
conspicuously absent. Here is a piece of carbonised 
cotton sheeting, which may be rolled or folded over 
without breaking, and, as you see, when placed in 
the flame of a Bunsen burner, the fibres may be 
heated white-hot in the air, and when removed 
from the flame, the material shows no tendency to 
consume. Here, again, we have a piece of very fine 
lace, which has been similarly carbonised, and dis- 
plays the same qualities of ductility and incom- 


We commonly regard charcoal as a 


ustibility. 
These carbonised fabrics may be subjected to much 


more severe tests with impunity, and, when I tell 


ou that they have. been exposed toa bath of molten 
iron without injury, you will readily admit that 
they possesssome qualities not ordinarily associated 
with charooal. hen removed from the mould in 
which they were placed after the iron custing bad 
cooled, not a single fibre was consumed, but upon 
the face of the casting there was found a sharp and 
accurate reproduction of the design, thus forming 
a die. This die may be used for a variety’ of 
purposes, such as embossing leather, stamping paper, 
sheet metal, &c., or for producing ornamental sur- 
faces upon such castings. Some of the carbonised 
fabrics displayed upon the table are almost as 
delicate as cob-webs, and one would naturally 
suppose that when a great body of molten metal is 
poured into a mould in which they ure placed, they 
would be torn into fragments and float to the sur- 
face even though they were unconsumed, yet such is 


By A. E. OUTERBRIDGE, JUN, Abstract of a paper 
read at a meeting of the Franklin Institute, 


. | equally through both r 
A NEW PROCESS OF CASTING IRON 


‘lace fell out uninjuted, and the pattern 
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not the case. I have found in practice that the most 
delicate fabrics may be subjected to this treatment 
without danger of destruction, and that no special 
care is needed either in preparing the mould or in 
pouring the metal. By the aid of the megascope, 
the enlarged images of some of these castings 
showing the delicate tracery of the patterns, wi 
now be projected upon the screen, and you can all 
see how perfectly the design is e 

In these experiments, the mould was made in 
“ green sand in the ordinary manner, and the 
fabric laid smoothly upon one face, being cut 
slightly larger than the mould, in order that it 
might project over the edge, so that when the 
moulding-filask was closed the fabrio was held in its 
proper position. As the molten metal flowed into 
the mould, it forced the fabric firmly against the 
sand wall, and when the oastin Py removed, the 
carbonised fabric was stripped off from its face 
without injury. In this way several lcastings have 
been made from one carbonised pfàterial. 

These castings are sharp as; electrotypes, 
whether made of soft fluid iton or ef hard quick- 
setting metal. This peculiassty is owing to the 
affinity between molten iron or steel and carbon, 
the molten metal tends to absorb the carbon as it 
flows over it, thus causing the fabric to hug the 
metal closely. It is somewhat. pee ines to the 
effect of pouring mercury over zing You know 
that when mercury is poured upon a board, it runs 
in a globular form, it does not “wet” the board, 
so to speak, but when poured upon a = of clean 
zinc, it flows like water and wets evéry portion of 


the zinc; or, as we say, it amalgamates with the 


zinc; so when molten iron is poured into an ordi- 
nary sand mould, which has been faced with this 
refractorily-carbonised fabric, it wets every por- 
tion of it, tending to absorb the carbon, and doubt- 
less would do so if it remained fluid long enough, 
but as the metal cools almost immediately, there is 
no appreciable destruction of the fibres.. 
The casting which [shall now exhibi€ represents 
a very interesting and novel experiment. In this 
case, the piece of lace, having open meshes a little 
large than a pin’s head, instead of being laid upon 
one face of the mould, was suspended in it in such 
a way as to divide it into two equal parts, Two 
gates or runners were provided, leading from the 
“sinking head” to the bottom of the mould, one 
on each side of the lace partition, the molten iron 
was poured into the king head and, flowing 
ners, filled the mould to 
a common level. The lace, which was held in 
osition by havipgite edges imbedded inthe walls 
61 the mould, remained intact. When, the casting 
was cold, it was thrown upon the floor of the 
foundry and separated into two parts, w 7 aF 
oun 
to be reproduced upon each face of the casting. 


The queation naturally arises, why did mot the 
iron run througn the eat and join together? The 
answer may be found in the fact that the thin film 
of oxide of iron or “skin,” as it is popularly called, 
which always forms on the surface of molten iro 
was caught in these fine meshes, and thus prevente 
the molten metal from joining through the holes. 
I have repeated the experiment a number of times, 
and find that the meshes must be quite small (not 


over one-fiftieth of.an inch) otherwise the metal 


will reunite. l l 

I think that this observation explains the cause 
of many obscure flaws found in castings, sometimes 
causing them to break when subjected tb quite 
moderate strains. We frequently find little “ cold 
shot,” or metallic_ globules, imbedded in cast iron 
or steel, impairing the strength of the metal, an 
it has long been asked, “ What is the cause of this 
defect?" The pellicles have been oarefully 
analysed, under the apport on that they might be 
alloys of iron and nickel, or some other refractory 
metal, but the analysis has failed to substantiate 
this theory. Is it not probable that in the process 
of casting little drops of molten metal are some- 
times splashed out of the stream, which immedi- 
ately solidify and become coated with a akin of 
oxide, then falling back into the stream of rapidly 
cooling metal, they do not remelt, neither do they 
weld or amalgamate with the mass owing to 
protective coating, thus forming dangerous flaws in 
the casting ? ; 

The process of carbonising the delicate fabrics, 
leaves, grasses, &c., is as follows :—The objects are 
placed in a oast-iron box, the bottom of which is 
covered with a layer of powdered charcoal or other 
form of carbon, then another layer of carbon dust 
is sprinkled over them, and the box is covered wi 
a close-fitting lid. The box is next heated gradually 
in an oven, to drive off moisture, and the tempera- 
ture slowly raised until the escape of blue smoke 
from under the lid ceases, the heat is then increased 
until the box becomes white hot, it is kept in this 
glowing condition for at least two hours; it is then 
removed from the fire, allowed to oool, and the oon- 
tents are tested in a gas flame. If they have been 
thoroughly carbonised, they will not glow when 
removed from the flame, and the fibres may even be 
heated white hot before consuming. , 

Of course, the method employed to oarbonise the 
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materials is suspectible of variation, but the 
scientific . involved are unchangeable, 
yiz.:—1. Partial exclusion of air and substitution 
therefor of a carbon atmosphere. 2. Slow heating to 
drive off moisture and volatile elements. 3. In- 
tense and prolonged heating of the partly-charred 
objects to eliminate remaining foreign elements, 
and to change the carbon from the combustible 
5 5 ordinary charcoal to a highly refractory 
condition. 
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IMPROVED. CAMERA SHUTTER. 
1 camera: herewith illustrated is, according 
to the Scient c American, extremely simple 
in coustruction,” and‘ quick and ‘reliable in Opera- 
tion. ‘The'shutter'is designed to be inserted in the 
disphragin opetiing''in the Jens tube: It consists 
of two principal parts. The main plate, Fig. 2, 18 
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sent as Hee The, many, „purposes for, which . hey zare use 0 oved to any. position on the screw; then by 
ri e | tanging from the pulverising of Goke;to the burnish-,| releasing the presgure-on the bows the bevelled end 
luce {ing of brass buttons, and from the cleaning of | df the washer is forced against the corresponding 
„ ten heavy castings to the brightening of tiny tacks— desbevel‘on thaend of the nut; this straightens 
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style which would please everyone; Shohi: Ng 
feręnoes. can still, be retained; as the exhaust can ib 
‘applied: to almost any: plain i barrel: now in ed 
‘although it is better to: construct the barrel ex- 
‘| presply..fon.it,, and the preferenoes gan theni be, 
-f wropght in also. Hor at least thirty years nail and, 
A tack. manufacturers have employed air: currents to 
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wati fE carry, off the dust and hasten the brightening of their 
n . ‘i: | goods, when being tumbled- in barrels; yet itis not | |in. 
10 lr generally known what. a: saving.of time it makes, 1 


and how. much better the work is: done. A pro- 


1 4 _| perly-conatrupted barrel, oonneoted withian exhaust; | 
elas ‘fan; keeps, all, the débris: withiny iti: till therfami: | yes | 


HUp a removes it and deposits it in.a proper place outside 
Taa BENS Vig 2 ! the building.“ The damage which is, done in some} |! ton 
MH 9 — i establishments bythe dust from: the. barrel -per- , 


us dedua ada ie 1 4122 las nl ee aude 1 
111 1 . — Ste PL Realy 1 ` Dudes water eae 1 uyla 
compoped Of roten the; Appar onie Of which, 
carries the slide, Fig. 8, which, normally, ol 
tied apérture in th 


‘meating-other rooms and polluting: the, finished 
goods, iso completely remedied, by ithe. use of 
exhaust, barrels, that the wonder is thy, the. old 
„ nuisance CCC besa 
Ito have several of the tion rk or ust, „ be:t used; ithe: exhaust, i. 
tigne (6 baya seve of tHe, Jonet eto WIth tna a caplet, ere Of niao hare 
posur Ma 1500 ga ian lie bk. zi agi gives, toei boat rorik Eom porani 
the keine of der z erture. dnd’ attsohing it tol expended to, drive, then fan. A smalli pipa with 
200% af rope aperture, sand, attaching it te d se aah pic dah pest 55 
late and to nine sliding in ‘a well-made barrel, which only the smallest passible 
pate aud to pipa noten ‘| streams of. air, OAD- get, into; removes bhe, dust::as 


t 


ed t , notches in the, slide, are two eee | : 
elastic Yar, 5120 arranged 6 at whe eke holding fast. as the.tumbling oan Separate -iù from the 


artioles, and: as, the- film · of: dirt. which. envelops 
‘them is:removed, the articles rub closer together, 
andare cleaned and, brightened napidly; the small, 
sharp, inrushing streams of ain! aiding. very con- 
siderably.in.the. work. The. tumbling barrels illus- 
trated: herewith are. made. by: Henderson Brothers, 
Waterbury, Conn.— American Machining. 
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catch at the top of the main plate, Figs. 1 and 8, is, 
Erp öng big ill caste Ao! ab lter to the op. 
when the second, band. will, instantly act ta pull It 
down. In Figs. 1 and 3 the parts axe in position tp 
be operated, while Fig. 2 shows the bands after the 
slide bas been moved to make the exposure... The 
F thid device, and the cer- 
tainty of making an instantaneous exposure, are, 
evident, This invention has been patented, by Mr. 
11 85 Betts, of 2,028, Madison-avenue, New York 

ity. | 7 


the nut on the screw, locking the threads as shown 


the ordinary construction. The nut, as will be 
seen, is in one piece, and hence not subject to 
derangement, : 


! {Pw 


cer bep te toa „ Pt tp ab ei tee. . 
- IMPROVED CALIPERS. 
5 calipers illustrated in the annexed en- 
gravings are being introduced by the Wright 
Machine Co., Worcester, Mass., and are calculated 
to save considerable time where much callipering 
has to be done. By pressing the bows inwardly 
just sufficient to overcome the tension of the spring 


THE GREENWICH VISITATION. 
HE Greenwich Visitation was held this year 
usual, and we extract from the report of the 
Astronomer Royal portions which are likely to be 


EXHAUST TUMBLING BARRELS. 


UMBLING barrels occupy a place of import- 
„ande in some of the principal branches of 
modern industry. So cheaply is a smooth, bright | 


in the detached view. The nut can then be used 
for the necessary fine adjustment, as if it were of 
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of interest to some of our readers. The Admiralty 
have, it seems, sanctioned the extension of com- 
puting rooms, and above them the Astronomer 

oy proposes to erect an 18ft. dome, in which 
the Cooke equatoreal will be mounted, with a photo- 
heliograph tube attached. By this means a com- 
plete view of the sun will be obtained throughout 
gome days, and photographs may be secured which 
are at 3 lost through the intervention of 
trees and the Lassell dome. The old instruments 
and apparatus have been thoroughly overhauled, 
and any that are likely to be of use are disposed so 
as to be readily available. The remainder, which 
are merely of historic interest, have been stored in 
a room hitherto used as a library. The only change 
of importance made in the transit circle is the 
renovation of the apparatus for recording the 
observations of zenith distance, which had become 
much worn by fourteen years’ constant use. The 
regular subjects of observation with the transit 
circle have been the same as in former years—viz., 
the sun and moon on every possible occasion, 
planets and fundamental stars, and others from a 
working list. At the end of 1886 a working list 
was prepared which contains all stars in the “ Har- 
vard Photometry,” and all stars observed by Mr. 
Groombridge between 1806 and 1817 (published in 
1838 by the late Astronomer Royal) which have 
not been observed at Greenwich since 1867. In 
the year to which the report refers, 6,366 observa- 


14 days after the snowstorm of December 26-27, no 
signals were sent to or received from the Deal 
time-ball tower, telegraphic communication being 
interrupted. There have been four cases of failure 
of the 1 p.m. signal to the Post Office Telegraphs, 
The success of the arrangements for dropping a 
time-ball at Devonport induced the Astronomer 
Royal to recommend that the Government should 
provide the apparatus for hourly signals at the 
Lizard, which the committee of Lloyd's have con- 
sented to maintain. 


several of the photographs of Jupiter show the four 
satellites, the belts, and the red spot. A photograph 
of Gamma Virginis, showing the components widely 
separated, has also been taken at the primary 
focus, the Dallmeyer enlarging doublet having 
been removed. It is intended also to use the photo- 
graphio corrector with the Dallmeyer doublet 
to obtain photographs on a large scale of sun- 
spots, craters on the moon, and other objects of 
small angular dimensions, The field of view with 
the corrector is necessarily very restricted. 


The construction of the new 28in. refractor has 
been delayed by difficulty in obtaining the discs of 
glass. Messrs. Chance are engaged in removing a 
bunch of fine veins from the flint glass diso, and 
have every hope of being able very shortly to 
report the diso practically perfect; and M. Feil’s 
successor has successfully moulded a crown diso 
from which he believes he has removed all defects. 
Meanwhile the details of the special tube and other 
mechanical parts have been settled, and Mr. Grubb 
has made considerable progress with its con- 
struction, so that when the object-glass is com- 
pleted it will be mounted without delay. 

With the spectroscope the solar prominences have 
been observed on two days only, the observations 
being reluctantly discontinued, as under existing 
circumstances a sufficient number to serve any 
useful purpose cannot be secured. For deter- 


; : | N mination of the motion of stars in the line of sight 
tions of transits and 5,983 of zenith distance were | 226 measures of the displacement of F and b lines 
made, the average corresponding numbers for the | in 34 stars have been made. The observations of 
preceding 17 years being 4,278 and 4,060. About] Sirius indicate that the displacement of the F line 
400 transits were observed with a prism eyepiece, | i, now insensible. The displacement of the F line 
„ „„ the apparo in the spectrum of Algol has been measured as 

irection of the motion and thus gives means for frequently as possible during the winter months, in | about 10 minutes a stertorous sleep ensued ; and in 
oa 1 n omens 1 order to ascertain if any evidence could be obtained | five minutes more she passed into a sleep-waking 
the on by 75 15 0 ‘bee 8055 q 6 65 A of rapid orbital motion such as would result from | state, and began to talk incoherently. The process 

8 aed pro 15 16 W oe nl 1 110 1 the hypothesis of the variability of Algol being was repeated on many days, and seadually she 
105 9 A edi Wahl yv hee 9.1, r S | caused by the transits of a large satellite. A suff- | became sane when in the trance, though ske still 
} 8 ch thi o publish t 5 o ger de 9 d 1885 cient number of observations has not yet been raved when awake. Gradually, too, she became 
3 Me fo, 5 F- etween 1877 de d 18 > | obtained to allow a definite conclusion to be formed, | able to obey in waking hours commands impressed 
1886 EA ee ed ene j 1 but as far as the observations go there are indi- on her in the trance—first trivial orders (to sweep 

: Toward a thie t 855 9 ae e tof cations of a variation of the motion in the line of | the room and so forth), then orders involving a 
ca 3 85 K h 8 be a e 49555 the | Sight corresponding to orbital motion having the | marked change of behaviour. Nay, more; in 
Pee 5 T tod i ae paa al el 5 © | same period as that of the star's variability. The | hypnotic state she voluntarily expressed repentance 
4 serveuon: ares ait th 0 8 bey 1 055 > 2 | fact that the number of spectroscopic observations | for her past life, made a confession which involved 
1 faa L, f natal € d 5 1 serva is less than usual is accounted for by the absence | more evil than the police were cognisant of (though 

1 g ates. al stars a the last ten | of one observer on the Solar Eclipse Expedition to | it agreed with facts otherwise known), and finally 
8110 ate 1 “a 55 D y pee Propor the West Indies and, the pressure of work in the | of her own impulse made good resolves for the 
dis, ons one A Coarne 24 b Dr. B. ‘ley magnetic department preventing the other observer | future. Pwo years have now elapsed. and M. 

pasaon 0f opservations made chan by those | devoting time to spectroscopic work. Voisin writes to me (July 31st, 1866) that she is 
5 rt p d it how be toya) 4 y ikore In the 12 months ending ‘May 20, 1887, photo- now a nurse in a Paris hospital, and that her 

EM, kir ae tke ‘tal eos h 50 opt 105 graphs of the sun have been taken at Greenwich | oonduct is irreproachable. In this case, and in 
1 41 . 3 d n neee, a e Observatlons on 215 days. For the year 1886 photographs have | some recent cases of M. Voisin's, there may, of 

ave also been reduced to a uniform law or cor- | been measured. for 463 days, thus giving a course, be-matter for oontroversy as. to the precise 
rection for the difference between observations | practically complete record of the ‘stato of tho} nature and the prognosis, apart from hypnotism, 
made when the star's image is reflected in mercury | gun's surface. The spotted area of the sun ‘has 9 oas cured, But my point is 
and seen directly. The corrected results have been | continued to decline during 1886 and 1887, the sun amply made out by the fact that this poor woman 
entered in the sheets for collection of observations | being entirely free from spots on 61 days during of 
in each year for the first two hours of the right | 1886. Since April 17 of the present year there has 
ascension, and the mean result, reduced to the epoch | been a revival of solar activity, As the Astro- 
1880, has been formed for 178 stars. The Astro-| nomer Royal considers it not improbable that 
nomer Royal estimates that the catalogue will [changes in the earth's magnetism and other ter- 
contain about 4,000 stars. With the ene te restrial effects of the sun's action may have rela- 
the observations of the moon have been restricted | tion to the projection of the solar spotted area on 
to the first and last quarters, the transit circle being the plane perpendicular to the line of sight rather 
available for the remainder of the lunation ; ob- | than to the actual area of the spots on, the surface, 
servations were secured on 94 days. With the he proposes to print the projected area of spots as | 
reflex zenith tube 83 double observations of measured uncorrected for foreshortening as wellas | 
„Gamma Draconis” were made. The observations 


made from 1883 to 1885 for determining the tem- pno rroma wae 1 temperature. was | 
5 correction are being tabulated, but the 49-7 being 0-6 below the average of the preceding 
cussion is not yet completed. | 


4) years. The highest temperature of the air in 
Additions have been made to the Lassell 2ft. | the shade was 89°8 on July 6, and the lowest 16˙5 
reflector, with a view to making it available for 


on January 7. The mean monthly temperature | : 

astronomical photography and general use, the effect | was below the average in January, February, (6'0); | pected, he finds that only a small roportion of 
being to greatly increase the steadiness and general | March, June, and.. December, and above the | lunatics are hypnotisable; but the effect produced 
usefulness of the instrument. A camera to take | average in September, October, and November. | on these, whether by entrancement or su ase 
circular plates Sin, in diameter (giving a field | In the period of 156 days from 1886, Deo. 16, to] is uniformly good. His best subject is a deprav 
about 2deg. in diameter) has been mounted in the | 1887, May 20, the moan temperature was 3°1 below | young man, Who, after many convictions for crimes 
principal focus of the mirror, and some trial photo- | the average of 20 years, the daily temperature | (including attempted murder), has become a violent 
graphs have been taken. A Ghin. refractor has | being below the average on 115 days. The mean] lunatic, “ T., says Dr. Dufour, “a été un asses 
been mounted below and parallel to the tube of daily motion of the air was 291 miles, being seven | mauvais sujet. Nous n’avons plus a parler au 
the reflector to serve as a direoting telescope in | miles above the average of the preceding 19 years. | présent, tellement ses sentiments moraux ont été 
taking photographs, and also for the observation of | The greatest daily motion was 857, miles on améliorés par l'hypnotisme.“ This change and 
occasional phenomena. The other equatoreals have | December 8, and the least, 56 miles, on October 8. | amelioration of character (over and above the 
been in good working order, and with one or more | The recorded pressures exceeding 20lb. on the square] simple recovery of sanity) has been a mark 
of them 29 oocultations of stars by the moon, and | foot were 27°6lb. on March 31 and 23 öl b. on | feature in some of Dr. Voisin's cases as well. 
12 phenomena of Jupiter's satellites, have been | December 9. The number of hours of bright] There is, indeed, in the sleep-waking state even 
observed, and 25 complete sets of comet obser- | sunshine recorded by Campbell's sunshine instru- | of sane persons a characteristic change of charaoter 
vations have been secured. ment during 1886 was 1,228, which is about 20| more easily recognised than desoribed. Without 

A photographio corrector, consisting of a concave | hours above the average of the „ nine | generalising too confidently, I may say that there 
crown and convex flint lens (in contact), placed | years. The aggregate number of hours during | seems usually to be an absence of self-consciousness 
about 30in. within, the foous, has been applied | which the sun was above the horizon was 4,454, so | and anxiety, a diminution of mere animal instincts, 
to the telescope of the south-east equatoreal to | that the mean proportion of sunshine for the year | and a sense of expansion and freedom which shows 
correct the chromatio aberration of theobject-glass | was 0'276, constant sunshine being represented | itself either in gaiety or in a sort of beatific calm. 
for photographic rays without alteration cf the by 1. The rainfall was 24:2in., being 0-bin. below | In Madame B. (a subjeot whose susce tibility to 
Focal length. A Dall meyer doublet (formerly used | the average of the preceding 45 years. hypnotisat ion by Dr. Gibert and Prof. Janet from 
in the photoheliograph) has been employed to] The automatic drop of the Greenwich time-ball | a distance has recently attracted much notice) there 
enlarge the primary image about 74 times, so | failed on one day o 111 during the past 12 months. | was something as it seemed to me—indesoribably 
as to give on the photographic plate an |On three days the ball was not raised on account | absurd in the contrast between the peasant womans 
image on a soale of about 0'45in. to one minute | of the violence of the wind, and on five days on | humble, stolid, resigned cast of countenance and 
or arc, or 16in. to the sun's diameter. A number | account of acoumulation of snow on the mast. As the childish glee with which she joked and babbled 
of trial photographs of Castor, Gamma Virginis, | regards the Deal time-ball, there have been 12 | during the“ phase somnambulique” of her complex 
Venus, Jupiter, and Saturn have been obtained. The | cases of failure owing to interruption of the tele- | ———————_____________—_" 
photographs of the double stars appear to be 
susceptible of very accurate measurement, and 


MULTIPLEX PERSONALITY." 
By FREDERIC W. H. MYERS, 


NE or two brief instances may indicate the 
O moral and the physical benefits which hyp- 
notisation is bringing within the range of practical 
medicine, At first I will cite one of the cases— 
rare as yet—where an insane person has been 
hypnotised with permanent benefit. . 

In the summer of 1884 there was at the Sal- 
petritre a young woman of a deplorable type. 
Jeanne Sch—— was a criminal lunatic, filthy in 
habits, violent in demeanour, and with a lifelong 
history of impurity and theft. M. Auguste Voisin, 
one of the physicians on the staff, undertook to 
hypnotise her on May 31st, at a time when she 
could only be kept quiet by the strait jacket and 
bonnet d'irrigation,” or perpetual cold douche to 
the head. She would not—indeed, she could not 
look steadily at the operator, but raved and spat 
at him. M. Voisin kept his face close to hers, and 
followed her eyes wherever she moved them. 


graph connections, and on three days the violence 


; raat è From the Proceedings of the Society for Psychic 
of the wind prevented the rising of the ball. For 
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trance. On the other hand, M. Richet says of a internal mechanism, which is closely 
artificial changes whose induction 
Our familiar sleep, whether con- 
sidered from the psychical or the pbysiologioal 
side, has a curious history, strange potentialities, 
In its psychical aspect—to take the point which 
here most concerns us—it involves at least the 
rudiments of a “second state,” of an independent 
memory. I should like, had 
the mere recurrence of a dream-scene—a scene 
which has no prototype in waking life—is the first 
stage on the way to those recurrent accesses of 
| somnambulism, linked by continuous memory, 
which have developed into the actual ordi 
of Félida X. Leaving this point for future treat- 
ment, and passing to, sleep's physiological aspe 
we recognise, in it the compromise-or resultant: 
many tentative duplioations of state which our 
lowly ancestors have known. : Their earliest 
differentiation, of oondition, it, may be, was merely. 
the change between light and darkness, or between! 
motion and rest. Then comes encystation, a fruitful 
quiescence, originally, perhaps, a mere immobility. 
of self-defence, but taken 
ductive effort. And passing from protozoa to 
a, we.find numerous adaptations of this 
primitive duplicability of condition.. 
sleep utilised as a protection, against hunge 
protection. against cold. And, on the other 
we, find. animals for whom what we oall “trae 
sleep“ is wanting, whose circumstances. do not 
demand, any. such, change or inte 
tenor of theirlifelong way. 
et. why describe this, un 
history as a state of waking rather than of sleep? 
Why assume that aleep is the acquired, vigilan 
the normal condition? 
defend an opposite thesis. The new-born infant 
might urge with cogenoy that his habitual: state of 
slumber was primary as regards the individual, 
ancestral as regards the race; resembling ab least, 
far more olosely than does our adult life, a primis 
tive or protozoio habit. Mine, he might 
“is a centrally stable state. It would need only 
some change in external conditions (as my per- 
manent immersion in a nutritive fluid) to be safely 
and indefinitely maintained. Your waking state, 
on the other hand, is centrally unstable. While 
you talk and bustle around me you are living on 
gical capital, and the mere prolonga- 
tion of vigilance.is torture and death.” : 
A paradox such as this. forms no part of m 
argument; but it may remind us that physiology 
‘warrants us in speaking of our 
hat alone represented our true 
riation from it mustbe at best 
Vigilance in reality is but 


recent subject of his own, “ She seems when in the 
somnambulio state to be normal in all respects 
except that her character has changed. When 
awake she is gay and lively; when entranced, grave, 
serious, almost solemn. . . Fer intelligence 
seems to have increased.” 


And I may remark that this phase of the som- 


nambulio character, this tendency to absorption 
and ecstasy, isa fact of encouraging significance. 
It is an indication that we may get more work out 
of ourselves in certain modified states than we can 
at present. Hostacy,” which in former ages was 
deemed the exalted prerogative of saints, is now 
dessribed as a matter of course among.the phases 
ofa mere hysterical attack, The truth is, perhaps 
more complex than either of these views would 
admit. Ecstasy (we may certainly. say with the 
modern alienist) is for the most part at least a 
purely subjective affection, corresponding to no 
reality outside the patient, and appearing along 
with other instabilities in the course of hysteria. 
True; but, on the other hand, eostasy is to hysteria 
somewhat as genius is to insanity. The ecstasy, 
say, of Louise Lateau assuredly proves no dogma, 
and communicates to us no revelation. Yet, taken 
strictly by itself, it ig not altogether a retrograde 
or dissolutive nervous phenomenon. Rather it 
represents the extreme tension of the poor girl’s 
aris in the highest direction which her intellect 

ows; and the real drawback is that this degree 
of occasional ‘concentration usually implies great 
habitual instability.’ The hysterical - patient kas 


an kour of ecstasy, during which her face, if we 


may trust Dr. ul Richer 's drawings, often 
assumes a lofty purity of expression which the 
dihary young person might try in vain to rival. 
But she pays for the transitory exaltation by days 
of incoherent scolding, of reckless caprice., And 
similarly, as T maintain, the power of exaltation, 
of concentration, which constitutes genius implies 
a profound modifiability of the nervous system, a 
tendency of the stream of mentation to pour with 
arush into some special channels. In a Newton 
ora Shelley this modifiability is adequately under 
control ; were it not so, our Shelleys would lapse 
into incoherence, our Newtons into monomania. 


And I maintain that the hypnotic trance, with 
its liberation from petty preoccupations, its con- 
centration in favourite channels, has some analo 

to genius as well as to hysteria. I maintain that 
for some uneducated subjects it has been the 
highest mental condition which, they have ever 
5 ane nan, mam 1 understood and 

e ubje i i 
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than can be maintained by the waking effort ofiour 
tossed and fragmentary daya.. p E 
Thavedwelt at some length on the moral accom- 
paniments of the hypnotic trance, because they are 
as yet much less generally known than the physical. 
t would, ed, be a mere waste of space to dwell 
on the lulling of pain which can, be procured by 
these methods, or even on the painless performance 
of surgical operations during the hypnotic'trance; 
but I will eite a case illustrating a point compara- 
tively. new—namely, that the ins usceptibility to 
pain need not be confined: to the entranced condi- 
tion, but may be prolonged by hypnotic suggestion 
into subsequent waking hours. 
1 patient in the hospital of Bordeaux 
Hered recently from a malady which was cer- 
tamly not imaginary. She had a “pblegmon,” or 
Hamed ‘abscess, as big as a hen/s egg, on the 
thigh, with excessive tenderness. and, lencinating 
pain. It was necessary to open the swelling, but 
the Screaming patient would not. allow it. to be 
touched. udging this to be a good opportunity. 
for testing the. real validity of deferred hypnotio 
pawestion, Dr, Pitres, hypnotised the woman by 
‘looking fixedly in her eyes, and then auggested to 
her that, after she had been awakened she would 
allow the abscess to be opened, and would not feel 
the slightest pain, She was then awakened, and 
ppbarently resumed her normal state. M. Ax 
urgler. prapeeded to open and squeeze out-the 
abscess. in a deliberate way. The patient merely. 
looked on and smiled. She had no recollection of 
the suggestion which had been made to her during 
her tranpe, and she was not, a little astonished to 
see her formidable enemy thus disposed of without 
giving her the slightest pain, 
Cases like these are certainly striking enough to 
lve a considerable impetus to further experiment. 
typnotism, however, has in England many pre- 
Judices to contend with. I shall touch on one 
such prejudice only—a very excusable one, and 
germane to the main argument of this paper. 
These duplications of state,” it is said, “are not 
natural; and what is unnatural, even if it is not 
morbid, can never be more than a mere curiosity.” 
I would ask of such an objector one single question : 
Which state, tnen, do you consider, as unnatural, 
8 a ordinary sleep or your own ordinary 
8 i 


This rejoinder goes, I think, to the root of the 
matter ; for we do indubitably undergo every day 
of our lives a change of state, a shifting of out 


space, to show how 


vantage of for repro- 


rruption in the 
(„„ „ „ 
differentiated life- 


It wonld not be hard 


at any rate har 
waking state as 
a mere interruption. 
of two co-ordinate phases of ou 
which we have acquired or differentiat 
other during the stages of our long evolution. 
And just as these two states have come to co-exist 
for us in advantageous alternation, so also other 
states may come to co-exist with these, in response 
to new needs of the still evolving organism. 
Aud I will now suggest two methods in which 
such states as those described, say, in Dr. Voisin's 
or in Dr. Pitres’ case, might be turned to good 
account. In the world around us are many 
| invalids ‘and! many moral in val ids,“ an 
these classes a certain percentage are sure to prove 
bypnotisable,"with patience and care. Let us try 
to improve the moral invalid's character by 
hypnotio suggestions of self-restraint, which will 
| continue effective after he wakes. And let 
to enable the physical invalid'to c i 
| tellectual life without the perturbing accompani- 
ment of pain. I am not bringing ont a panacea, 
and E expect that with the English race, and in our 
present state of knowledge, but few of these ex- 
periments will ‘succeed. 
will bring the process under fuller control, will 
notise a larger proportion of 
irect the resulting phenomena 
with more precision, What is needed is the per- 
} severance in experiment which springs from an 
adequate realisation of the ultimate gain, from a 
conviction that the tortuous inlet which we are 
navigating is one of the mouths of a river which 
p far into the unexplored interior of our 


arry on his m- 


ut increased experience 


énable us to hy 
persons, and to 


"I have dealt elsewhere with some further cases 
which go to show the persistent efficacy ofmoralising 
suggestions—suggestions mainly of abstinence from 
pernicions indulgences—when made to a subject in 
the hypnotic trance. It must suffice here to point 
out that such moralisation, whether applied toa 
sane or an insane subject, must by no means be 
considered as a mere trick or a mere abnormality. 
It is but the systematisation of a process on whioh 
religious and moral “revivals ” have always largely 
depended. When some 
thrown many weaker min 

erturbation, unusual plasticity, there is an element 
in that psychical tumult which may be utilised for 
lasting good. A strong suggestion may be made 
and its effect on the brain will be such that it wi 
work itself out, almost automatically, perhaps for 
years to come. When Father Mathew spread the 


owerful personage has 
into a state of unusual 


temperance pledge through Ireland he showed this 
power at its best. What it can be at its worst we 
see, for instance, in the recent epidemic of frenzy 
in the Bahamas, where the hysterical symptoms 
were actually the main object sought, and the 
dogma only served to give to that hysteria a 
stimulating flavour of brimstone. Scenes not dis- 
similar have been witnessed in Hngland too; yet 
the sober moralist has been forced to recognise that 
a germ of better life has often been dropped, and 
has quickened, amid the turbulence of what to him’ 
might seem a mere scandalous orgy. 

ust so did the orthodox physician look on in 
disgusted contempt at the tumultuous crises of the 
patients around Mesmer's Jaquet. But science has 
now been able to extract from that confused scene 
its germ of progress, and to use a part of Mesmer’s 


| processes to calm the very accesses which Mesmer 


employed them to generate. Let her attempt, then, 
to extract the health-giving element from that 
moral ‘turbulence as well, and to use the potency 
which in ignorant hands turns men and women 
into hysterical monomaniacs, to revive in the 
spirits which she dominates the docility of the 


little child. 


This last phrase represents a true, an important 


djanalogy. The art of education, as we know, rests 


on the physiological fact that the ohild's brain 
receives impressions more readily, and retains them 
more lastingly, than the adult's. And those of us 
who have been well drilled in childhood are not apt 
to consider that the advantage thus gained for us 
was an unfair or tricky one, nor even that virtue 
has been made unduly easy to us, so that we 
deserve no credit for doing right. it surely need 
not, then, be considered as over-reaching Destiny, 
or out-witting the Moral’ Law, if we take persons 
whose early receptiveness has been abused by bad 
example and try to reproduce that receptiveness by 
& physiological process, and to imprint hypnotie 
Ae rae of à salutary kind. 

' I ventured to make a proposal of this sort in a 
paper published in 1885; but, though it attracted 
some comment as a novelty, I cannot flatter myself 
that it was taken au sérieux by the pedagogic 
world. But as I write these lines I see from a 
report of the Association Frangais pour |’ Avance- 
ment des Sciences (Sesssion de Nancy, 1886) that 
the “Section de Pédagogis has actually passed a 
resolution desiring “que des expériences de sugges- 
tion hypnotique Soient tentées, dans un but de 
moralisation et de education, sur quelques-uns des 
sujets les plus n mauvais et incorrigibles 
des écoles primaires.” I commend the idea then, 
with the bende thdt' J am not alone in my paradox, 
to the attention of practical philanthropists. 


My second suggestion — namely, that we may con- 
ceivably learn to carry on our intellectual life in a 
state of insusceptibility to physioal pain, may 
appear a quite equally hold one. We admit,” the 
critics might say, “that a man in the hypnotie 
trance is insensible to pinching; but, since he can 
also notoriously, when in that state, be made to 
believe that his name is Titus Oates, or that a 
candle-end is a piece of plum-ocake, or any other 
absurdity, the intellectual work which he performs 
in that mood of mind is not likely to be worth 
much.“ But my point is, asmay have been already 

athered, that this alean-out, definite oonoept ion of 
the hypnotic state is now shown to have been crude 
and rudimentary. Dr. Pitres’ case, above cited 
(where the patient was restored to ordinary life in 
all respects except that she continued insensible to 

ain), is a mere sample of cases daily becoming 

ore numerous, where power is gained to dissociate 
the elements of our being in novel days, to form 
from them, if I may so say, not only the one strange 
new compound “hypnotic trance,” but a who 
series of compounds marking the various stages 
between that and the life of every day. Hysterical 
phenomena, now for the first time studied with 
something like the attention which they deserve, 
point strongly in this direction. And apart from 
e apart from hypnotism, we find in active 
and healthy life scattered hints of the possible 
absenoe of pain during vigorous intellectual effort, 
From the candidate in a competitive examination 
who forgets his toothache till he comes out again, 
and to the soldier in action unconscious of the 
bullet-wound till he faints from loss of blood, we 
have instances enough of an exaltation or concen- 
tration which has often made the resolute spirit 
altogether unconscious of conditions which would 
have been absorbing to the ordinary man. And 
here, too, as in the oase of moral suggestibility, 
already dealt with, the function of scienco is to 
regularise the accidental and to elicit from the 
mingled phenomenon its permanent boon. Already 
men attempt to do this by a mere chemical agency. 
There have been philosophers who have sought in 
laudanum intellectual lucidity and bodily repose, 
There have been soldiers whe have supplemented 
with “ Dutch courage” the ardour of martial fire, 
Philosopher and soldier alike expose themselves to 
an unhappy reaction. But by the induction of 
hypnotic anæthesia we are taking a shorter road 
to our object ; we are acting on the central nervous 
system without damaging stomach or liver on the 
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way. It was an abridgment of this kind wher sub- 
outaneous injection of morphia replaced in so many 
cases morphia taken by the mouth. Yet though 
the evil done in transitu was subtler and slower, 


evil still was done. On the other hand, the direct 


non-chemical action on the central nervous system, 
in which hypnotism consists, is not proved to be 
in any way necessarily injurious, and has thus far, 
when under careful management, resulted almost 
uniformly in good. Such, at least, is the view of 
all physicians, so far as I know, who have practised 
it themselves on a large acale, though it is not 
the general view at present of those men— 
physicians or others—who are content to judge 
from hearsay and to write at second-hand. 

Let us not then, I would say, be satistied if we 
can merely give some poor sufferer a good night by 
hypnotism, or even if we can operate on him pain- 
lessly in a state of trance. Let us approach the 
topic of the banishment of pain in a more thorough- 
going and bolder spirit. Looking at that growing 
olass of civilised persons who suffer from neuralgia, 
indigestion, and other annoying but not dangerous 
forms of malaise, let us consider whether we cannot 
induce—in those of them who are fortunate enough 
to be readily hypnotisable—a third condition of 
life, which shall be as waking but without its 
uneasiness and as sleep without the blankness of 
its repose, a state in which the mind may go 
serenely onwards and the body have no power to 
distract her energy or to dispute her sway. 


Is there anything in nature to render this ideal 
impossible? Let us consider the history of pain. 
Pain, it may be plausibly suggested, is an advantage 
acquired by our anoestors in the course of their 
struggle for existence. It would be useless to the 
fortunate animaloule, which, if you chop it in two, 
is simply two animalcules instead of one. But as 
soon as the organism is complex enough to suffer 
partial injury, and active enough to check or avoid 
such injury before it has gone far, the pain becomes 
a useful warning, and the sense of pain is thus 
one of the first and most generalised of the per- 
ceptive faculties which place living creatures in 
relation with the external world. And to the 
human infant it is necessary still, The burnt 
child must have some reason to dread the fire, or 
he will go on poking it with his fingers, But, 
serviceable though pain may still be to the child 
and the savage, civilised men and women have now 
a good deal more of it than they can find any use 
for. Some kinds of pain, indeed (like neuralgia, 
which prevents the needed rest), are wholly detri- 
mental to the organism, and have arisen by mere 
correlation with other susceptibilities which are 
in themselves beneficial. Now if this correlation 
were inevitable—if it were impossible to have acute 
sense-perceptions, vivid emotional development, 
without these concomitant nervous pains—we 
should have to accept the annoyance without more 
ado. But certain spontaneously occurring facts, 
and certain experimental facts, have shown us that 
the correlation is not inevitable ; that the sense of 
pain can be abolished, while other sensibilities are 
retained, to an extent far beyond what the common 
‘experience of life would have led us to suppose 
Possible. 

Oar machinery is hampered by a system of 
checks, intended to guard against dangers whioh 
we can now meetin other ways, and often operating 
as a serious hindrance to the work of our manu- 
factory. A workman here and there has hit on an 
artifice for detaching these checks, with signal 
advantage, and is beginning to report to the 
managers his guess at a wider application of the 
seemingly trivial contrivance. 

Be it mentioned, too, that not only pain itself, 
but anxiety, ennui, intellectual fatigue, may be 
held in abeyance by hypnotic treatment and 
suggestion. There is not, indeed, much evidence 
of any increase of sheer intellectual acumen in the 
hypnotic state, but in most kinds of ordinary brain- 
work the difficulty is not so much that one’s actual 
power of thinking is inadequate to the problems 
proposed as that one cannot use that power aright, 
cannot foous one's object steadily or gaze on it 
long. Hypnotism may not supply one with mental 
lenses of higher power, but in its artificial attention 
we have at least the rudiment of a machinery like 
that which holds firm the astronomer's telescope 
and sweeps it round with the moving heavens, as 
compared with the rough and shifting adjustments 
of a spy-glass held in the hand. 

These speculations, especially where they point 
to moral progress as attainable by physiological 
artifice, will seem to many of my readers venture- 
some and unreal. And in these days of conflicting 
dogmas and impracticable Utopias, Science, better 
aware than either priest or demagogue of how 
little man can truly know, is tempted to confine 
herself to his material benefit, which can be made 

certain, aud to let his moral progress—which is a 
speculative hope—alone, Yet, now that Science 
is herself becoming the substance of so many 
creeds, the lode-star of so many aspirations, it is 
important that she should not in any direction even 
appear to be either timid or cynical, Her humble 


missionaries at least need not show themselves too 


solicitous about possible failure, but should rather 
esteem it as dereliction of duty were some attempt 
not made to carry her illumination over the whole 
realm and mystery of man. 

„Especially, indeed, is it to be desired that 
biology should show—not, indeed, a moralising 
bias, but—a moral care. There has been a natural 
tendency to insist with a certain disillusionising 
tenacity on the low beginnings of our race. When 
eminent but ill-instructed personages in Church 
or State have declared themselves, with many 
flourishes, “on the side of the Angel,” there has 
been a grim satisfaction in proving that Science 
at any rate is “on the side o the Ape.” But the 
victory of Science is won. She has dealt hard 
measure to man’s tradition and his self-conceit; 
let her now show herself ready to sympathise with 
such of his aspirations as are still legitimate, to 
offer such prospects as the nature of things will 
allow. Nay, let her teach the world that the word 
evolution is the very formula and symbol of hope. 

_ But here my paper must olose. I will conlude 
it with a single reflection which may somewhat 
meet the fears of those wko dislike any tamperings 
with our personality, who dread that this in vad ing 
analysis may steal their very self away. All living 
things, it is said, strive towards their maximum of 
pleasure. In what hours, then, and under what 
conditions, do we find that human beings have 
attained to their intensest joy? Do not our 
thoughts in answer turn instinctively to scenes and 
moments when all personal pre-occupation, all care 
for individual interest, is lost in the sense of 
spiritual union, whether with one beloved soul, or 


with a mighty nation, or with “the whole world 


and creatures of God? We think of Dante with 
Beatrice, of Nelson at Trafalgar, of S. Francis on 
tbe Umbrian hill. And surely, here, as in Gala- 
had's cry of If I lose myself I find myself,” we 
have a hint that much, very much, of what we are 
wont to regard as an integral part of us may drop 
away, and yet leave us with:a consciousness of our 
own being which is more vivid and purer than 
before. This web of habits and appetencies, of 
lusts and fears, is not, perhaps, the ultimate 
manifestation of what in truth we are. It is the 
cloak which our rude forefathers have woven 
themselves against the cosmic storm; but we are 
already learning to shift and refashion it as our 
gonter weather needs, and if perchance it slip 

om us in the sunshine then something more 
5 ut and more glorious is for a moment guessed 
within. 


HOW TO DO BLACKSMITH’S WORK.“ 


OW and then a man or a boy is heard to say, 
“ I wish I understood the blacksmith’s trade.’ 
Well, then, if you want to know how to work hot 
iron, why don’t you pitch in and do it? Nothing 
can be easier, for there is hardly a blacksmith in 
the country but who will (for a consideration) let 
the would-be smith have the use of forge and anvil 
an hour or two of an evening, or when idle at 
other times. In many shops an extra forge is pro- 
vided for handling extra work, and when this is 
the case, the amateur is “all hunki.” The first 
thing a novice should attempt is building a fire, 
and as this has been already told in a previous 
article, the writer will simply say: Clean the 
tuyere thoroughly, blowing all the time while so 
doing; let kindling or waste get thoroughly 
ignited before putting on the coal; then carefully 
ut on some clean lumps of coked coal which has 
een left from a former fire. Be sure to let the 
coal get thoroughly ignited before putting the iron 
in the fire, for wet dirt and half-melted coal fused 
to the work will not advance the novice in the 
least. The first thing to do after the iron is hot 
is to hammer it. Don't try to make anything; 
simply try to hammer the piece of iron flat, The 
chief trouble will be the hammer marks, A black- 
smith’s hammer in the hands of a stranger has a 
most unpleasant habit of turning cornerwise and 
forming big dents in the work. 
It is a good practice for several lessons to take 
a heat and hammer the iron until it gets down to 
a dull red, then heat again, and try to pound out 
the marks made during the previous heat. After 
the novice has become able to strike a blow with 
the face of his hammer, he must try to hammer a 
bit of iron into a square rod, It will be found 
easy enough tu form up four sides on a bar of iron ; 
but to make up four right-angles between those 
four sides is quite another question. The work 
invariably assumes a diamond-shaped cross section, 
and the more it is hammered the more diamonding 
it gets. The only remedy is to forge right down 
the two most acute angles, forming an irregular 
six-sided section, from which a square bar may 
again be attempted. In the course of several 
lessons, the sare section will have been tolerably 
well achieved, and the student may try to make 
other shapes. It is well to bear in mind that 
whatever shape may be desired the iron must first 
be made into a square, if its size is to be in any 
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degree made smaller, or, as_technically termed, 
drawn down” or “out.” Drawing down” may 
best be done on the back edge of the anvil. La 
the bar flat on the anvil, then raise the left han 
until the bar clears the front edge of the anvil gin. 
of zin. Now strike the bar square with the 
hammer, the further edge of the hammer just pro- 
jecting beyond the further edge of the anvil, 

rawing down a rod of iron may be done upon the 
front edge of the anvil, by lowering the bar of 
iron until it rests on the front corner of the anvil, 
then letting the forearm and wrist drop until the 
hammer face bears true with the iron bar. This 
pee is not as easy, and is used by the smith 

ut very little, except when a shoulder is to be 
formed, as the position is so unhandy that a heavy 
blow cannot be easily struck. 

As before stated, draw down to a square shape, 
no matter what the section is to be, when finished, 
In cases when around bolt is to be made one- 
sixteenth or one-eighth of an inch smaller, the seo- 
tion can be preserved in a cironlar shape, but cir- 
cular dies must be used for swaging down the iron, 
and it must not be done with the hammer. If a 
round rod of iron be hammered down to a poins 
and the circular section be preserved, the rod wi 
split in several pieces, or “broom up,” as techni- 
cally termed, and be useless for any purpose what- 
ever. Draw down the rod to a square shape, 80 
that by hammering on two sides only the rod may 
be elongated and its size reduced, Let the hammer- 
ing be done on one side, only striking on the edge 
of the bar to correct the tendency to widen. The 
inexperienced man will hammer one side of the bar 
as much as he does the other, but this is wrong and 
will hurt the quality of the iron. Strike two blows 
on the flat of the iron, then one on the edge, and 
the tendency to split will be entirely obviated un- 
less the iron is of very poor quality. Should the 
iron be wretchedly poor, a welding heat must be 
taken nearly every time the iron is returned to the 
fire. When the required size is attained the bar 
of iron may be either rounded or worked into any 
section desired. After the workman can make a 
decent square, or round, either taper or straight, 
he may try to bend the iron into various shapes. 
Quite a knack is required to turn a square comer 
or aright angle. To do this neatly, the iron must 
be upset at the point, when it is to be bent—that 
is, the rod must be heated to a temperature between 
a white and a red heat, then put in a vice, or atood 
on an anvil, and the metal driven against itself 
until it is reduced in length and increased in seo- 
tion, After bending the extra size at the angle 
must be reduced by hammering, thus leaving the 
bend sharp and square, and the iron all of a size. 

A plain weld may be next attempted. The ends 
of the pieces being first upset, then soarfed or 
bevelled a length equal to their diameter, then heat 
both pieces with the side downward which is to 
come in contact with the other preot of iron. This 
lets that part of the weld get the greatest heat. 

Dip each piece in sand as the sparks begin to fly, 
and urge the fire until a soft, mellow, white hest, 
(best known by experience) is obtained, then place 
the pieces in contact, and hammer quickly 
together. 


AUTOMATIC COMMUTATOR FOR 
INCANDESCENT LAMPS. 


NCANDESCENT electric lighting, already 
ushed to such a degree of perfection in the 
details of construction and installation, continuall 
finds new exigencies that have to be satisfie 
As it is more and more firmly established, 
it has to provide for all the comforts of existence 
by simple solutions of problems of the smaller 
class, Take, for example, this case: Suppose a 
room, such as an office, lighted by a single lamp. 
The filament breaks ; the room becomes dark. The 
bell push is not always within reach of the arm, 
and it is by haphazard that one has to wander 
around in thedark. This is certainly an unpleasant 
situation. The comfort we seek for in our houses 
is far from being provided. M. Clero, the well- 
known inventor of the Sun lamp, has tried to over- 
come troubles of this sort, and has attained a simple, 
elegant, and at the-same time cheap solution. The 
cut shows the arrangement, The arrangement is 
connected at the points, BB’, with the lighting 
circuit. The ourrent entering by the terminal, B, 
passes through the coils of a bobbin, S, before 
reaching the points of attachment, a and b, of the 
lamp, L, the normally working one. Thence the 
cirouit runs to B. Within the coil, S, is a small 
hollow oylinder, T, of thin sheet iron, which is 
raised parallel with the axis of the bobbin during 
tho passage of the current through the latter. Atits 
pase the cylinder is prolonged into two little rods, 4 
and *, which plunge into mercury cups, G ana 
G’. The out shows that one of the cups, G,, 
is connected to the terminal B’, and the other G to 
the terminal a’ of the other lamp L'. An inspeo- 
tion of the cut shows just what ensues when an 
accident happens to the first lamp while burning. 
The first circuit being broken at a ö, the magne- 
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tising action of the current in the bobbin ceases, 
the cylinder T descends, and the rods à and #’ dip 
into the mercury. It follows that the current, 
always starting from the terminal B’, will, by 
means ofthe cups G and G’, pass through the lamp 
L to go by the original return wire to B. The 


substitution ef the lamp L for L' is almost in- 


stantaneous. It oan scarcely be perceived. It goes 


without saying that such an arrangement of auto- 
matic commutation is applicable to lamps with 
two or more filaments, of which only one is to be 
lighted at a time. The apparatus costs little, and 
can be made as ornamental as desired. No 
exaggeration is indulged in if we pronounce it 
simple and ingenious. It may be used in a great 
variety of cases. The diameter of the wire is 15 
(22mm.), its length eighteen mètres (60ft.), its re- 
sistance one ohm; 4 ampère is needed to work it, 
and less than a watt is absorbed by it.— Llec- 
tricité, 


USEFUL AND SCIENTIFIC NOTES. 


— 2 — 


Electricity as Cheap as Gas.— The New 
Electric Light Syndicate, Limited, of 24, West- 
street, Finsbury-pavement, are now temporarily 
exhibiting, through the courtesy of Messrs. Mar- 
chant Singer and Co., of 47, St. Mary-axe (pending 
the fitting-up of permanent premises), their pri- 
mary battery for lighting houses, churches, clubs, 
shops, offices, &c., without a dynamo or engine- 
power. The battery will be hired by the consumers 
et a nominal rental. A brilliant and steady light 
is maintained for 120 hours without attention. 
This can be used in ö days or in 120 days, just as 
required. The price to be charged the public can 
be fixed as low as gas at 4s. 6d. The battery will 
be re-charged, as required, by a company, so the 
risk of domestics dealing with it is not incurred. 
It oan be made of any candle-power, and can be 
placed in a cellar or shed, and one to feed 50 lamps 
will occupy only 7ft. by 3}ft. by 3$ft. The nega- 
tive pole is iron or copper, the positive is zinc, the 
depolariser is a plate of oxide of lead, and the 
exciting fluid is a caustic alkali. 


The Rotundity of the Barth. — In a recent 
paper to the Helvetic Society of Natural Science 

rof. Dufour, of Morges, calls attention to the 
deformation of images on large sheets of still 
water through the roundness of the earth. Instead 
of appearing equal to the object, the image is 
sometimes so compressed in the vertical direction 
as to be almost unrecognisable. Such is the case 
with the church-tower of Montreux (on the Lake 
of Geneva) as seen from Morges. One may see the 
same thing in images of distant ships and their 
sails, the eye being near the water-surface. After 
looking for a moment Ser Dufour says), one 
perceives the roundness of the earth distinctly as 
that of a ball held in the hand. 


IT is estimated that the total production or coffee 


* 


in the world is about 600,000 tons, to 650,000 tons, 


of which Brazil alone produces between 340,000 an 
380,000 tons and Java 60,000 to 90,000 tons, the pro- 
portion of British-grown coffee being only about 
36,000 tons of which India contributes 16,000 to 
18,000 tons, Ceylon 10,000 to 12,000 tons, and 
Jamaica 4,000 to 5,000 tons. Although numerically 
‘very small, the productions of the British Colonies 
and of India occupy the front rank, owing to their 
excellence. * 
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SCIENTIFIC SOCIETIES. 


‘ROYAL ASTRONOMICAL SOCIETY. 


Meee last meeting before the summer vacation 
was held on Friday, June the 11th, Mr. J. 
W. L. Glaishee in the chair. Lieut. Arthur 
Mostyn Field, R. N., H. M. S. Dart; Herbert Ingall, 
Champion-grove, 5 Hill, S. E.; Henry 
Addenbrook Wassell, ddenbrook Villa, Love- 
lane, Stourbridge; and Rev. Chas. John Young, 
Stafford-place, Halifax, were balloted for and duly 
elected Fellows of the Society. Admiral Mouchez, 
director of the Observatory, Paris, was elected an 
Associate of the Society. 

Prof. Pritchard read a paper on “The Parallax 
of 61 Cygni as obtained by Means of Photo- 
graphy.” He said the present paper must only be 
regarded as a preliminary announcement of the 
results which have been obtained in a research 
which has involved 30, 000 bisections of star images 
and the measurement of 330 photographs taken on 
89 nights. Hight independent determinations of 
the parallaxes of the two components of 61 Cygni 
have resulted from all this work, and they indicate 
a substantial agreement with a parallax value 
between that of Bessel and Dr. Ball. The 
probable error of a single determination is only 
13 thousandths of a second of arc. Measures have 
been made to determine whether there is any 
shrinkage or change of scale in passing from one 
photographic plate to another. There are four 
reference stars (those used by Bessel) fram which 
the parallax is determined. The whole distance 
between these stars, which amounts to between 
2,000 and 8,000 seconds, has been measured on each 
plate, and sensible variations, amounting in some 
Instances to as much as two seconds of arc, have 
been found. But these differences do not in the 
slightest degree interfere with the measurements, 
for the distances between the reference stars affords 
a scale from which the measures made on the plate 
may be reduced for comparison. 


Mr. Gill said: I happened to be at Oxford about 


the time when the equations of condition resulting 
from Prof. Pritchard's measurements were on the 
point of solution. 
results before me, and I am astonished at the 
accuracy of the results he has obtained. One new 
fact which Prof, Pritchard's research has brought 


ö out is that there is a slight change of scale in 
passing from one plate to another, whether it is 
entirely due tostretching of the film I do not know. 
It may be due to a difference of focussing, for it is 
fucus precisely 
1 accuracy, so thut the stars are not 


very difficult with the reflector to 


always in the same position on the plate. It may 


be, to some extent, due to slight changes in the 
curvature of the speculum; but I do not see any 
reason why in a future research the plates should 
not be rejected in which the change of scale exceeds 
a certain limit, Prof, Pritchard's plates are small, 
not more than 2in. across, and if the change of 
scale is due to a stretching of the film, this might 
amount to something much more serious in a larger 


plate, 


Mr. Ranyard said: Prof. Pritchard was a little 
hurt by the comparison I made at a recent meeting 
between the magnified photographic image of a 
starand a heap of shingle. On the day after he 
had shown his star photographs at the Royal 
Society soirée, he wrote to me and asked me if I 
would take an early opportunity of saying whether 
the magnified photographic images he had shown 
on the previous evening did look like a heap of 


shingle, or whether they could be more correctly 
described as circular patches with a definite edge 
surrounded by a fringe. Icannot quite agree with 
Prof. Pritchard in his description of them, either 


as being circular or as having a definite edge ; but 
I am happy to say that the granulation was smaller 


and less Obvious than I had supposed, when Prof. 
Pritchard read his paper. He then spoke of his 
photographs as being under-exposed. When a star 
first begins to impress its image on the plate the 
granulation is very marked indeed, and I think it 
may be not inaptly described as looking like a heap 
of shingle when magnified; but with further 
development and exposure the shingle merges 
together, and a granulated dark patch is the result, 
which I think is very well represented in a wood- 
cut from one of the Henry photographs published 
in a little volume on the table by Admiral 
Mouochez ; but the real question at issue is whether 
the position of the centre of such patches of photo- 
graphic action van be measured to 18 thousandths of a 
second—that is,with an accuracy of nearly one 100th 
of a second. I am inclined to think that they can- 
not be determined with an accuracy of a quarter 
of a second, The differences between the determi- 
nations of the parallax of 61 Cygni by different 
astronomers of the first rank amount to nearly half 
a second, and they each of them believed that they 
had determined the parallax with a probable error 
of a tenth of asecond or less, There must be an 
error somewhere—probubly a systematic error, 
which cannot be, or is not, detected by the 
observer. I think that I am understating the 


Prof. Pritchard laid all his 


3t3 


case when I say that there are not thirty nights 
in the year in England, or even at Nice, 
when you can, even with a large instrument, 
fairly split a double star a second apart. I do not 
mean when you can recognise that it is a double 
star; but nights on which you can split it so as to 
see two circular disos ; and I think that we are very 
far from being able either to see or to measure a 
tenth or a hundredth part of this distance, 

Prof. Pritchard: I think Mr. Ranyard's remarks 
are due to want of experience in making such 
measures. Does he think that anyone in his 
senses would go on making thirty thousand measures 
of objects that could be fitly compared to a heap of 
shingle? Then, again, Mr. Ranyard talks of my 
deducing too small a probable error. Does he not 
know that the astronomer cannot control his 
probable error; it takes care of itself—it is a 
matter of arithmetic? I believe that our results 
are comparable with Mr. Gill’s best heliometrical 
determinations, and that they are quite comparable 
in accuracy with the result of Bessel. 

Father Perry: I think that my friend Prof. 
Pritchard is a little hard upon Mr. Ranyard, in 
ascribing his remarks to want of experienee; at all 
events, Admiral Mouchez, who has been assisted 
with all the experience of the brothers Henry, 
gives a wood cut representing the images of stars 
seen under a high magnifying power, which may 
be described as looking something like a heap of 
shingle. I have had the advantage of examining 
some of the plates of the brothers Henry, and also 
many of the plates taken by Mr. Isaac Roberts, 
and though Mr. Roberts’s images are very small 
and round, they certainly, when magnified, show a 
a great deal of granulation. 

Capt. Noble: I examined Prof. Pritchard’s 
photographs the other evening at the Royal Society 
Noireé, and though the images might be described 
as granulated, they presented a perfectly definite 
outiine, which could, I think, be bisected with 
great accuracy by a micrometer wire. In one of 
the photographs which I looked at, one of the 
stellar images was not quite circular, but it was a 
circle with a sector cut off, which could be easily 
bisected, I think, with greater accuracy than you 
could bisect a dancing stellar point of light as seen 
in the telescope with a micrometer wire. 

Mr. W. H. Wesley read a paper on “The Form 
of the Solar Corona as Traceable in The Photo- 
graphs of Recent Total Eclipses.” He said there 
are various characteristic structures to be made 
out in the corona photographs, As a rule, they 
appear darker or denser in the lower parts of the 
corona, and they evidently spring from the sun. 
Their curvature also is, as a rule, greater in the 
lower parts of the corona than in the higher parts. 
I think there is evidence that this is not merely 
due to an effect of perspective, but that the struc- 
tures exhibiting greater curvature are really 
situated in the lower regions of the corona, and 
that there are forces acting upon the structures 
other than the projectile force and the force 
of gravity. These structures evidently inter- 
lace with one another in contrary directions, 
and they effectually dispose of Prof. Has- 
tings’s theory that the corona may be ao- 
counted for as a diffraction phenomena, and they 
also cannot be accounted for by a mere drifting 
back of the coronal matter, owing to the difference 
of rotational velocity at various altitudes, as sug- 
gested by Dr. Huggins; otherwise all the struo- 
tures at any one part of the corona would appear 
to bend together in one direction. In many of th 
corona photographs there is a great rift, or V-shaped 
opening in the corona somewhere in the neighbour- 
hood ot the solar poles, and there is some sort of 
symmetry about a line which roughly corresponds 
with the sun's axis, though what may be called the 
axis of symmetry is frequently inclined at 10°, 20°, 
or even 80 to the sun’s axis. On either side of the 
polar rifts are what Mr. Ranyard has called groups 
of synclinal structure. At the time that Mr. 
Ranyard wrote his book on solar eclipses there 
certainly seemed to be a pretty general law, connect- 
ing the inclination of the groups of synolinal struc- 
ture with the number of sunspots; when there 
were few sunspots the synclinal groups were 
depressed towards the solar equator—and when 
there were many sunspots—the synclinal structures 
were at a higher latitude. But the more recent 
coronal photographs do not seem to correspond with 
the law deducible from the earlier coronas, and in 
many cases there is no axis of symmetry of these 
recent coronas, or the symmetry is so masked 
by irregular structures that it oannot be recognised 
with any certainty. l 

The following papers were also announced and 
taken as read :— 


Prof. G. W. Hough, “ Observations of the Com- 
panion of Sirius made at the Dearborn Observatory, 
Chicago"; Prof. Auwers, “A Catalogue of 486 
Stars to be used as Fundamental Stars for Obser- 
vations of Zones between 20° and 80° South Declina- 
tion“; J. E. Gore, On the Orbit of 2 1757”; 
T. G. Elger, “Physical Observations of Saturn 
in 1887"; H. C. Russell, Measures of Southern 
Double Stars”; J. L. E. Dreyer, A New General 
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HE Albert Medal of the Society of Arts, 
presented annually for “distinguished 
merit in promoting arts, manufactures, or 
commerce,” has been accepted by the Queen, 
who represents the personal embodiment of the 
nation, | 
Another small planet has been discovered by 
M. Borrelly on June 9. It. is No. 268 in the list, 
and the 14th minor planet due to the astronomer 
at Marseille. 
| Small planet, No. 266, discovered by Dr. 
Palisa, of Vienna, on May 18, has been named 
be ae lay i WO a 
„ The. fifteen candidates chosen by the coundi 
of the Royal Society, for the Fellowship, were 
duly elected on the 9th inst. We gave the. 
names on p. 21829. „ 


Catalogue of Nebule and Clusters of Stars, bein 

the Catalogue of the late Sir F. J. W. Herschel, 
revised, corrected and enlarged; Capt. W. Noble, 
“An Old Drawing of Jupiter“; J. G. Lohse, 
“ Observations of Nova Cygni and of some of the 
Planets made at Mr. Wigglesworth’s Observatory 
with the 15°5in. Cooke Equatoreal”; T. Buckney, 
“ Remarkable Performance of the Westminster 
Clock”; A. M. W. Downing, A Comparison of 
the star places of the Argentine General Catalogue. 
for 1875 with those of the Cape Catalogue for 1880, 
and with those of other Southern Star Catalogues“; 
W. H. M. Christie, “On a Corrector for adapting 


anything of the actual working out of patented 
inventions, 


According to a contemporary, a writing tele- 
phone appears to be the latest electrical 
novelty. It hails from Munich, and its in- 
ventors claim that the words of the speaker 
are duly written down by the apparatus as 
they are spoken, Sucha telephone as that is 
much wanted. According, to an American 
paper, Mr. Tainter, who has long been associated 
with Prof. Alex. Graham Bell, of telephone 
fame, has taken up Edison's Phonograph at 3 
the point where he left it; and‘ developed it | 
from a toy to än article of commercial value. l 
Before long the new instrument will be placed 
upon 55 . ooo 3 on the 
same principle as- the phonograph, hut inst 
of riving Out a don aking etallid eon. as l 
when the sheet of tinfoil was used, it now pro- 
duces a full, sonorous sound; which ‘can bë dis- 

„ sn ik ate ce ee | tinctly heard and understood in any part of an 
„The proposed banquét to Prof. Tyndall will ordinary room. The conversation is recorded 
‘tdke place on June 29; the president of the upon thin sheets of wax in shape of a tube 
Royal Society, Prof: G. G. Stokes, in the chair. | placed upon a cylinder. One of these little 
Zl ee em O re tubes will hold 1,000 words. A merchant who 
c A meeting of Members of Parlia eng and | has forty letters to answer can sit before one 
others waa held the other day in one of the com- of these machines, turn the crank, and talk his 
mittee-rooms, to make arrangements for. the] answers directly into the machine, which re- 
purpose of establishing a national association | cords. them upon the wax tube in the same 
kor promoting technical and commercial educa- manner as in the old phonograph. Afterwards 
tion. The meeting was unémmously of opinion | ohe of these little tubes can be'slipped off the 
that an association should ‘be’ formed, and a cylinder and sent by mail to any part of the 
resolution to that effect was adopted. On the country.: When received it will only be neces- 
motion of Prof, Huxley, seconded by. Sir sary to put the wax tube into a similar machine, 
Lyon Playfair, some disoussion ensued in refer- and it will reproduce the words of the original 
ence to (I) the co-ordination of the technical speaker as often as may be wished. The thin 
education of the country in accordance with | tionery 


à | wax, tubes will be. on sale at stationery stores 
the needs of the various classes of the employers | at about the same rate as letter paper. 


and employed; (2) the foundation of a board of TA paper vend Deforo the Parla Aoa demy of 


advice and recommendation ; (3) the spread of, : a o 
information as to the progress of technical ace e 1 
interesting, the first being mainly confined to equontion both at home and abroad 3, GE) the bodies, and the correspondents of the English 
within ten degrees of the Equator, the second adaptation of schools to the industrial require- dailies forthwith wired it over., The ingredients 
mainly to the cooler temperate zones, and the sixth | ents of the several necessities of the working. this 3 an e 20lb. of h arated sodium 
being very largely represented in South Africa. | Classes ; and (5) the removal of legislative dis- berate bontaining ton ee is of water, And 
The high specifo gravity and dark colour of the abilities, and the support of measures for the 31b 1 eee t 30° Re imuri. The borate 
first group is connected with much thickened and promotion of technical education in all its} ?* da 4 y 5 fie der aadi K through a 
lignified cell walls in the heartwood. The lowest] branches. On the motion of Mr. Mundella, reduce n 9 3 ad a at 
group of ligneous plants produces some of the | seconded by Mr. George Howell, a provisional hair sieve. The glycerine is added little by 
ensest wood, though only in patohes, several tres | executive’ committee was appointed and ‘little in such a manner as not to make Iymps. 
ferns figuring in the list of. Indian timbers, though. | authorised to. mako arrangdments for the or- | The mixture is then brought up to a tempera- 
like palms, they are mainly suitable, for use ih’ ganisation of a general committed to df ap: urte ‘of S0 O. 76 Fähr), Being meanwhile 
the round.” The age at which heartwood form Oar i Er ari to well stirred.to dissolve, the borate. The solution 
: i Orn S and circulate a statement with regard to, the 
varies remarkably, the common. acacia (Robinia objects of the association, and to convene atan 
early date a public meeting for the inaugura- 
tionof the association. Atthis meeting Lord- 


an Ordinary Object-glass to Photography.“ 8 


TEIL 
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ture in relation to its economic uses. The host, 
who was demonstrator for the evening, said —1 

spite of the increasing use of iron, wood will always 
be used for many purposes, and for these it is im- 
portant that standard tests should be reoognised 
more than at. present. Our museums are mainly 
confined to British and Colonial woods, and the; 
microscope has not yet been applied as it might he: 
to wood analysis... Among the chief economic 
groups of woods are, first, the-dense, dark-ooloured, 
olose-grained woods of some, tropical:dicotyledons, 
such as teak, greenheart, and ebony (prepare 

examples of several of which were exhibited by the 
secretary) ; second, the soft, wide-ringed, rapidly- 
grown woods of conifers; third, the soft, white 
woods of willows, poplars, and other quick-growing 
dicotyledons, many of which are now much used in 
the manufacture of paper; fourth, the slowet- 
grown, moderately hard, building and furniture 
woods, such as oak, elm, and beech; fifth, the. 
ornamentally-marked veneer woods, such as holly, 
walnut, and mahogany ; and, sixth, the very closé- 
grained engraving woods, ‘such as box, South 
African box, and hawthorn. The geographi- 
cal distribution of these groups is somewhat 
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beginning to form it at, eight years old. The 
breaking weight and flexibility of woods, for 
which standard lengths and sections are. desirable, 
are largely dependent upon the length of the fi bre; 
and the microscope can be used to discriminate 
similar woods, such as apple and pear, though 
sometimes allied species differ widely in their wood, 
753 the white beam (Pyrus Aria) and the service 
(Pyrus terminalis), The soft wood.of the Spanis 
chestnut, with no distinct “silver grain” or 
medullary figure, has been confused with the = 
which it so resembles in colour as to be.a usefu 
substitute in carving. Other valuable stem struc: 
tures, such as bast fibres and cork, are als 
amenable to mioroscopio analysis. O e 
Remarks were also made on the exhibition of 
woods for educational purposes, the speaker pro! 
posing to illustrate timbers used in Britain by 
collection at the Surveyors’ Institution; a series of, 
slides of woods cut in three directions, lent by Mr. 
George Smith; some of oaks in various stages o 
owth, prepared in boroglyceride, by Mr. A. P. 
ire; Burokhardt’s series of thin opaque sections 
of European woods, a slab of Ampthill oak, wood 
and bast of the deciduous cypress (Taxodium), a 
halter of lace-bark (Lagetta), and specimens of 
coniferous wood, silicified from the Kentish rag, 
and as lignite, from the Weald, were exhibited by 
the host, besides fresh branches of various British 
trees. 
- Microscopes, under which were exhibited a great 
variety of woody structure, were contributed b 
Messrs. Boulger, Gwinnell, Karop, Moore, R. T. 
and E. Swain, and Stokes. Some exceedingly 
interesting stereoscopic projections of crystallo- 
graphio forms, some illustrative of the crystalline 
forms found in woody tissues, were shown by Mr. 
J. Love. Mr. A. W. Stokes, F. O. S., F. I. C., Public 
Analyst to Paddington, was unanimously re-elected 
hon. secretary. 


cloth. It is of the consistency of. glycerine, 
but can 55 Pane are ranne preps! E 
Hartington will be proposed as president of the addition of alcohol.: It is injeoted in the caroti je 
pera and an. influential list of vice. or the femoral artery, and when properly done |n 
‘presidents will be submitted: It is proposed | the tissues 55 5 5 of 8 is 
to ak members of School Boards and town 1 9 15 or am 55 ai 5 W. RI hava. 0 
councils, representatives of Universities and | bene ea’ Roser: f Pie 75 Ba pi on bs if 
‘local ‘colleges, of trade-unions and ‘co-operative cs eric „chose OF For. Baril. Wich boro- 
‘societies, and the like to. join the general com- | BTCA. e. a a | 
mittee, Sir H. Roscoe, M.E., and, Mr. A.] An International Hxhibition is to. be ‘held at 
Acland, M. P., have consented to act, as provi-}Glasgow during the summer of 1888. The 
sional seoretariess, 6. on Cu guarantee fund ay 5 5 1 9 a 
The Science Committee of the Reécreative is being increased. ‘the objects of t e Hxhibi- 
Evening Schools Association, which consists, | tion, as stated in the prospectus, are “to pro- 
‘among, others, of Mr. Lant, Carpenter, Prof. | mote and foster industry, scienco, and art, by 
Jeffrey Bell, Mr. Radler and Mr, J. J. Harris | inciting the inventive genius of our people, 
Teal, is.desirous of obtaining, assistance, from | Still further development jn arts and maay- 
those who, are willing to: lecture in evening | factures ; and to stimulate commercial enter- 
schools next winter. Further information may broqu by. PRE 995 5 faisha 3 
be obtained from the Secretary, 37, Norfolk- products,..both in the raw and fin and 
street: ra A ai ae ana Examples of the manufactures of Glasgow’ 
e ol ion tat wtua caidas the. surrounding districts—chemical, iron; and 
. The, Bentham Trustees have purchased, for | other products, engineering, shipbuil ) 
the purpose of presenting them to. the Library | electrical and scientific appliances, and textile 
of Kew Gardens, the collection of portraits of | fabrics—will be shown; and similar and more 
the Bromeliacez acoumnlated by the late varied exhibits may be expected from, other 
Dr. Morren, professor of, botany in the. Uni- parts of Great Britain and from the Continent. 
versity of Lisgmee. Promises ‘of po 5 1 

The Howard Ouinquennial prize of the] from America, India, he Canadian, Austradian, 
Institution of Civil Engineers has been awarded | Cape, and other 18 Gin fa alae 1 apps 
to John Percy, M.D., F.R.S., in recognition of 3 rae by the 10 4h biidings vill 
his researches on the uses and properties of | tends to sixty acres, and the buildings 
iron. | cover about ten acres, 


oe ety | Plans have been filed for making a new rail- 
3 pes pokep Walking of way between New York and Boston, which will 


Patents,” Mr. A. V. Newton, Fel. Inst. P. A., shorten the time by two hours and a half. 


concludes that the provision for the com-] Experiments with roburite, a new explosive 
pulsory working of patents is a mistake, be- of the hydrocarbon type, were carried out 
cause it discourages inventors from, rather than on Monday last at Chatham. With 3lb. 
urges them towards, the establishment of new | charges on soft steel plates, 2in. thick; roburite 
branches of manufacture, by destroying the] made indents of ljin., dynamite ljin. These 
incentive to foreign inventors to create a plates were smashed by 5lb. of roburite and 
demand for imported inventions.” That view, guncotton, With 8lb, charges roburite indented 
we need scarcely say, is held by all who know! a 3in, plate 2in., dynamite 2łin. In the 


is finally allowed to drip through a woollen i 


t 1 1 


Va 


THE 68, 200lb. anvil block, recently cast by the 
Otis Iron and Steel Co., of Cleveland, for the Mor- 
zan Engineering Works, is said to be the largest 
single steel casting ever turned out in the United 
States. The block is 8ft, square by 3ft, 10in. high; 
78,5251 b. of steel were melted, and this was poured 
in 4min, 20seo, , 
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ground, with 10lb. charges, roburite made a 
orater 12ft. wide and 2ft. 9in. deep, blasting 
gelatine 14ft. across and 3ft. lin. deep. With 
small 20z. charges in brickwork roburite was 
best. The experiments terminated with 121b. 
charges upon 4in. plates, the craters being 2in. 
deep, the guncotton fissuring the base of the 
hollow for a length of 13in. 

“My Microscope, and Some Objects from my 
Cabinet,” a simple introduction to the study of 
“the infinitely little,” by a Quekett Club-man, 
is announced for immediate publication by 
Messrs. Roper and Drowley. The little volume 
is dedicated to the president and members of 
the Quekett Microscopical Club. 


USEFUL AND SCIENTIFIC NOTES. 


— — 
Strange Foods.— The old saying that what is 


one man’s meat is another man's poison is realised 
in the opposite tastes of people. The Turks 
ahudder at the thought of eating oysters. The 
Digger Indians of the Pacific Coast rejoiced in the 
85 swarms of 1875 as a dispensation of the 
reat Spirit, and laid in a store of dried locust 
pre sufficient to last them for several years. 
che French will eat frogs, snails, and the diseased 
liver of geese, but draw the line at alligators. 
Buckland declares the taste of the boa constrictor 
to be good and much like veal. Quass, the 
fermented cabbage-wa ter of the Russians, is their 
popular tipple. It is described as resembling a mix- 
ture of stale fish and soapsuds in taste, yet, next to 
beer, it has more votaries than any other fermented: 
beverage. A tallow candle washed down with 
nass forms a meal that it would be hard to be 
hankful for. In Canton and other Chinese cities 
rats are sold at the rate of 28. a dozen, and the 
hind quarters of the dog are hung up in the 
butoher's shop alongside of mutton and lamb, but 
command a higher price. The edible birds’ nests 
ofthe Chinese are worth twice their weight in 
silver, the finest variety selling for as much as £6 
apound. The negroes of the West Indies eat 
ed snakes and palm worms fried in fat, but they 
cannot be induced to eat stewed rabbits. In 
Mexico parrots are eaten, but they are rather tough. 
The-Guaphos of the Argentine Republic are in the 
babit of hunting skunks for the sake of their flesh, 
The octopus or devil fish when boiled and then 
toasted is eaten in Corsica.and esteemed a delicacy’ 


In the Pacific Islands and West Indies lizard eggs | 


e natiyes ,of the Antilles 
e eggs o e turtle are 
popular everywhere, though up to the corm enced. 
ment of the last century turtle was- only eaten by 
the poor of Jamaica. Ants: are eaten by various 
nations. In Brazil they are served with a resinous: 
sauce, and in Africa they are stewed with grease or 
butter. The East Indians catch them in pits and 
carefully wash them in handfuls like raisins, In 
Siam a curry of ant eggs is a costly luxury. The 
Cingalese eat the bees after robbing them of their 
rah Caterpillars and spiders are dainties to the 
ican bushmen, After they have wound the silk 
from the cocoon the Chinese eat the ohrysalis of the 
silkworm. Spiders roasted are a sort of dessert 
With the New Caledonians.—Cassell’s Saturday 
ournal. e- p ug 
REPORTS have been received of further practice 
with the 45-ton guns of the Colossus, carried out off 
Malfa. The object was to ascertain the rapidity 
with which accurate fire could be delivered, the 
ship being in motion. For the first time inthe 
history of naval gunnery this was tried with heayy 
breechloading guns worked entirely by hydraulic 
power. Great aa preg was, therefore attached 
to the practice. e ship ran at a speed of eight 
knots per hour along a measured base distant at the 
extremes rather over 1,900: yards from the target, 
he results are said to have been highly satis- 
factory. The heaviest charge of powder was used 
throughout, and all the machinery is reported to 
have stood the test admirably. "Beveral times a 
gun was fired, loaded again, ‘pointed and fired a 
second time in 14 minutes, and four charges of the 
same gun were completed in six minutes. Every 
shot struok the target, and out of one series of four 
ibe rapid shots, no fewer than three struck it, 
~ IHE export of ice from Norway is a growin 
Arade. The quantity sent abroad in 1886 ‘as about 
.255,000 tons, 5 228,000 tons, in 1885. Last 
year’s was the largest export on record except that 
of 1884, which reached 490,000 tons, consignments 
‘being sent to every part of Europe. Prices were 
lower last year, however, than they had been 
for many years past, and, according to Mr.-Consul- 
General Michell's report, the exporters can be 
making no profit. There must indeed be a loss 
m many oases, if the interest on capital employed 
and the cost of maintaining’ a great number of ice- 
houses are taken into account. It is only the 
i eights of se 19 sufficient to 
lef. ps’ expenses at enables transacti 
in ice to be affected at all. iiia 
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LETTERS TO THE EDITOR. 


— — 

[We do not hold ourselves responsible for the opinion of 
our correspondents. The editor respectfully requests that ali 
communications should be drawn up as briefly as possidle.} 

Ali communications should be addressed to the EDITOR of 
the ENGLISH MEOHANIO, 882, Strand, W.C. 

All Cheques and Post-ofice Orders to be made payable to 
J. PASSMORE EDWARDS. 

9% Jn order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“ I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
bnt in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such & fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
great inconveniences derive their original.“ Aontaigne : 

says. l 

á — 

HAVE SALT IN YOURSELVES—STARS 
VISIBLE IN DAYLIGHT—THE VELO- 
CITY OF LIGHT— LUNAR, PLAINS 
CLEFTS, AND ORATERS — SIMUL- 
TANEOUS VISIBILITY OF THE SUN 
AND ECLIPSED MOON—LENGTH OF 
THE VISIBLE ARG OF THE MERI- 
DIAN — THE J OURNAL OF TER 
LIVERPOOL ASTRONOMIOAL SỌ- 
CIETY — CASSINI'S DIVISION IN 


SATURN’S RIN GMG. | | 


t [27426.]—I CANNOT conceive that Dr. Allinson 


will advance the cause he has at heart by such. 
extraordinary statemients—or misstatements — as 
those contained in your extract from the Weekly 
Times and Echo, on p.310. “Animals,” he there says, 
“in a natural condition will not usually eat salt, 
nor will the untutored gavage.” To which asser- 
tion anyone in the slightest degree familiar with. 
the habits of wild animals can only apply thi 

‘epithet employed by Dr. Allinson himself in con- 
nection with the story of the Dutch prisonerg. 


Did, I ask in some wonder, Dr. A. never hear of, 
the Salt Licks of North-Western America, and of, 
the stupendous herds of wild buffalo that frequent. 


them? Does he know that the South African 
‘hunter lies up at night by the salt -springs, for ae 
large game that come trooping thither to indulgi 

in the luxury (or, rather, necessity) ? Did he ever 


stable ? ill he put a piece of it into any field 
and watch the réstit?-— 


and Gilbert on pigs, which, when fed merely on 


Indian meal, became affected with large tumours. 


breaking out on their necks, with great diffioult) 
vf breathing and swallowing ; but which not only 
recovered but became the very fattest and mostsale- 
able ‘of the whole set, when a mineral mixture of 
20 parts of coal-ashes, 4 parts of common salt, and 
1. part of superphosphate of lime was added to 
their food? .... . As for his dictum apent “the 
untutored savage, 1 Suppose that he has been read- 
ing Oook’s Voyages, and has a hazy recollection 
of the astonishment of the Otaheitans at seeing 
‘Cook and Forster eating white powder with their 
meat; wholly ignoring the faob that these same 
savages (of one particular race) cooked their fish 
18 meat in sea water! Besides, he must have 
heard or read of men actually being sold for salt 
in some parts of Africa; and how the natives of 
Sierra Leone will sell their sisters, wives, and 
children for this precious commodity. Dr. Allin- 
son may (or may not) be a burning and shining 
light among physiologists; but he has obviously 
‘something yet to learn of the habitsof wild animals, 
and of the manners and oustoms of the savage in- 
habitants of the Dark Continent. ö 
The concluding paragraph of letter 27352 (p. 316) 
suggests to me to recall to the memory of its author 
those very beautiful lines of the old poet 
' Teach not a parent’s mother to extract 
The embryo juices of an egg by suction, 
That good old lady can the feat enact, 
Quite irrespective of your kind instruction.” 


In reply to the Bishop of Grafton and Armidale 
(letter 27381, p. 328), I would say that while it is 
perfectly true that the first approximation to the 
determination of the velocity of light was made by 
Römer in the 17th century by noting the dis- 
‘crepancy between the observed and computed times 
of the eclipses of Jupiter's first satellite, as viewed 
from opposite sides of the earth’s orbit ; yet that 
that velocity has been measured with incomparabl 
greater accuracy recently by terrestrial means. 
do not know whether my right reverend querist 
has access to any back volumes of the ENGLISH 


MECHANIC in New Sonth Wales; but should 
these be attainable, perhaps I may refer him to 


letters 25722 and 26853 (on pp. 254 and 847 respect- 
ively), in your XLIIlrd. volume. By aid of the 


superb apparatus there described, the velocity of | 


light is measured in air, and the refractive index 


‘would be visible. 


‘mately equal to 34 54“. Hence there wi 
‘addition of 37’ 15" to his arc of 180° at the south 


‘point ; to € 
46ft. above the earth's surface will see very approxi- 
‘mately 181°.14''80" of the Meridian. 

F The * Society may, I think, 
degitimately 

Journal, whioh, in its collected form, lies before me 
as I write. The contrast with the latter portion of 
the one „ it is nothing short of astonish- 
ing; and’ 

‘little part for May, 1886, could have conceived by 
‘what'a very different type of e it was to 


have a . of rock-salt in the manger in his own. 


all of cattle, a t | Did he ever, 
read one of the experiments made by Messrs. Lawes. 


Y fbe immediately followed. 
‘Niger's lucid desoriptions and beautiful drawings 
of Lunar scenery; Miss Brown on Sun Spots; 
ore, Franks, and Gage on Stars and Star Colours; 
Monck on Celestial Physics; Denning on the 


of air being known, the trivial correotion necessary 
to determine its velocity in vacuo is made at once, 
Now, space is either filled with a resisting medium 
or it is a vacuum. Very elementary dynamics will 
suffice to show the inevitable result of the former 
supposition upon the suns and systems of the uni- 
verse, and hence we are driven to the conclusion 
that space is everywhere vacuous. This being so 
the inference is irresistible that light must trave 
to us at the same rate from the moon and from a 
or B Centauri. 

r. Fasnacht (reply 62181, p. 323) omits to give 
a reference to the work and page whence his quota- 
tion from Proctor is derived. Not though I think 
that this matters much, as I should exceedingly 
like to see such a theory applied—in detail—to 
the explanation of such formations on the moon as 
Langrenus, Petavius, Arzachel, Alphons, Ptolemy, 
Walter, Regiomontanus, Archimedes, Copernicus, 
Grimaldi, &. One would be curious, too, to know 
the size of the meteor which excavated the 2,700 
square miles of Plato. No one who has ever 
examined a single one of the lunar regions 
I have mentioned, with adequate optical means, 
and compared them with maps of volcanic regions 
on the earth’s surface, will, I venture to think, 
subscribe to the idea that meteoric rain can ever 
have produced them. They are too obviously the 
result of internal forces of gigantie magnitude to 
be referable to an external one inadequate to pro- 
duce them. 

“Gq, B. B.“ (query 62542, p. a makes, doubt- 
less unintentionally, rather a cool request in the 
first part of his question, asking me, in effect, to 
hunt through old almanacs to see the occasions on 
which the moon rose eclipsed at sunset—a task which 
he is, at least, as competent himself to perform as I 


‘oan possibly be. The last time the phenomenon re- 
Tarea to happened in this country was on Dec. 5, 
1881. 


With reference to the second port ion of his 
query, of course, were there no atmosphere (and 
hence no refraction), and were the observer's eye 
on the surface of the earth, just 180° of the meridian 
The amount of dip,” however 
from 6ft. of elevation may be taken as 2’ 21", and 


the mean refraction at the horizon is very a prodi 
e an 


point of his horizon, and the same at the north 
er 1° 14’ 30", so that an eye situated 


e proud of the fifth volume of their 


but few indeed who perused the wretched 


ere we have Mr. 


Telescope; Wesley on the Pleiades Nebula, and 
‘other authors more or less known on various 


matters of ‘Observational Astronomy. Added to 


‘all this are reviews of books, and notes on matters 


of current astronomical interest, the whole filling 


'234 pages, in addition to six occupied by an excel- 


lent index. This volume affords a capital illus- 
tration of the amount of really useful work that 
may be accomplished by the earnest amateur. 

lf Mr. Watson (letter 27383, p. 341) will read 


the ENGISH MECHANIC, Knowledge, the Athe- 
neum, the Observatory, the Astronomical Register, 


Co., for the end of 1882, he will find that the 
principal division of Saturn’s ring is not called 
Ball's, for the simple but sufficient reason that it 
was discovered by Cassini, and that Ball never saw 
it at all! The fable of his having done so had its 
origin ina misreading by Dr. Kitchiner of a passage 
in the Philosophical Transactions for 1666, 

A Fellow of the Royal Astronomical Society. 


SATURN — QUERY — BALL'S. OR 
OCASSINI’S DIVISION. 


[27427.] — UNTIL very recently, like Major 
Watson (letter 27888), I could not understand why 
Cassini is credited with the discovery of the 

rincipal division in the ring system of Saturn, as 
Grant (“ History of Physical Astronomy,” p. 526) 
states, on the authority of a paper in Phil. Trans. 
1666, that William Ball, of Mamhead, near Hxeter, 
perceived on 13th October, 1665 (or nearly 10 years 
before Oassini made a similar observation), that 
the ring round the planet was double. The questio 
however, is practically settled in the Astronomica 
Register for November, 1882, by a communication 
from Mr. C. Leeson Prince, of Crowborough, in 
which he 1 Ball's drawing from Low- 
throp's abridgment of the Phil. Trans., and goes 
far to show, from a reference to the original paper, 
what had been previously suspected by Mr. Lynn 
and himself, that the cen of the observa- 
tions made by the brothers Ball with their a8ft, 
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elescope relate not to any actual division in the] time.“) When my. drawing was made the ridges 
ring, but to a peculiar appearance of the ans. — Were easy objects, but the interior, on the wholef as 
une 11 Thos. Gwyn Elger.— seen by me -agrees but little with the representa- 


SATURN. 


27428. — IN a letter: to gn headed Saturn 
Struve's Division, signed. H. Watson, June,, I 
made one slight error, The sentence“ Struve never. 
saw any division between B. and O, ,neither!did 
Secchi or Lassell; and Bond and Coolidge. espe- 
cially looked for this on nights of the.finest,defini- 
tion with power of 688 on the 26in. should read 
“ power of 688 on 15 in. , 7, and. no 26 in.. 

ewbridge, June 7. H. Watson. 
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[27429.|—YOUR correspondent, H. Watson 
(letter 27888), should certainly- call'the principal 
division in the ring of Saturn: Cassini's, if it is to 
be called after its discoverer,’ for there is no doubt 
‘that Cassini was the first to observe it. His ob- 
servation was made in the year 1675. I have seen 
it stated, but oannot now recollect where, that the 
division was first seen in England by- Found. If 
that is correct, it would probably be about the 
year 1718, more than forty years. after its first 
discovery. Optical power sufficient to show. the 
division was probably not to be obtained in this 
country until that time. The credit. of the dis- 
covery was, I believe, first given to Ball by, Mr. 
(now Dr.) Hind in his “Solar System” under, I 
think, a misunderstanding as to the nature of the 
problem at that time in process of solution. The 
question was not then as now whether Saturn had 
many rings, but whether it had any ring at all ; it 
was, in fact, a question between the opinions of 
Hevel and Huyghens, and it is somewhat strange 
that the Royal Society of that period should, after 
the publication of the “Systema Saturnium in 
1659 have put forward anything in support of the 
opinions of Hevel. The paper containing the 
observations of Ball is inserted in Vol. I. of the 
‘Philosophical Transactions. Anyone reading that 
account will have no doubt that the ring was 
not seen at all by Ball—t.e., as a ring, but just as 
any bad telescope of the present shows it as two 
‘bodies joined to Saturn on either side; but there 
is given in No. 14 in the same vol. a communica- 
tion by Mr. Hook, being an account of an observa- 
tion on Jan. 29th, 1666, which shows that he saw 
the ring plainly, and which was probably sent by 
him in support of the ring theory. 

. Henry T. Vivian. 


WARGENTIN — T 3 SEOTION, 


[27430.]-—To the best of my knowledge no 
drawing of the peculiar ring- formation Wargentin 
has appeared in the columns of the ENGLISH 
MECHANIC, and I send a sketch, made at 9.45 on 
the evening of June 3: power 200, on 8ġin. Calver ; 
definition, fair. Neison says: On the surface, both 
Schröter and Midler succeeded in detecting some 
very delicate ridges, only visible for a very short 


m 
study, and the ability and uniform kindness of the 


have not enrolled themselves: to forward our 


for ordinary credulity... The stories should be 
relegated to the realms: of fiction, and I am no 


-. 


tions of Neison and Nasmyth. I saw no craterlets 
in Wargentin, though Mr, Elger tells me he has 
detected some, Would he or other observers give 
xus? What they. see of this mique walled plain? 
On. receiving my copy of the last issue of. the 


getting colder than the air. This 
i me 


With reference to currents in the tube, I have 
always found on cold nights that definition was 
impaired by heavy deposits of dew or white frost 
on the upper side of the tube. To obviate this, I 
cover over the tube with a sheet or cloth, thus 
preventing the iron from radiating so freely aud 

ting co! th experience leads 
to credit the statement that mirrors’ never 


I. A. S. Journal, I. was disappointed to note that perform so well! as in the wooden tubes Which are 
only some half-dozen abser vers constitute the used by the: makers for testing. ‘I'am about to 
-lunari section, whilst’ about half the drawings: act oni this belief, for having jointly with my 
contributed are the work! of one indefatigable ' brother purchased’ ‘one’ of the- three 15in. mirrors 


ı «Considering: the fazojnation of lunar 
director, I marvel greatly that more members 


physical knowledge of the moon. In no depart- 

ment can it be.so justly said that the harvest is 

plenteous, the labourers few. gs ae 
Llanelly, June 10-— 


mme 2 


hod EN Ne reed el 8 — 
STARS VISIBLE .BY DAYLIGHT.. 
e e HAVE not examined a catalogue to 
see what large stars cross. the zenith in the North 
of England, but as I understood “ F, R. A. S., he 
tells us in “Ẹ. M.” of 8rd qune that, / Draconis is 
the only star which could be seen by daylight from 
a chimney or well in this country, and then only 
under‘the most favourable. circumstances. How 
does he reconcile this statement with his belief in 
stories of a star or stars (for they are usually in the 
plural number) having been accidentally so seen ? 


The duration of the transit of y Draconis across a liked, and stop it imme diately by reversing. while. 
‘all the power of the engine would be expended in 


field of 1°-would be less than four minutes, and as 
the sky is clear for not much more than one hour 
out of four, the odds against a chance observer 
having caught y Draconis on a clear day and under 
the most favourable,.ciroumstances are too great: 


longer «oo Dubitans. 


OBSERVATIONS WITH REFLECTORS. 


[27432.J—D R. FERGUSON'S letter hereon 
(27849) is very interesting to users of reflectors—as 
was his previous one. I am, however, somewhat 
surprised that with an 8}in. he failed to see the 
canals or rifts in the Andromeda nebula. Using 
as I have for some years a 6$in. Calver, this nebula 
always appeared to me very much as is shown in 
Herschel’s drawing in his Outlines —a simple 
lenticular nebula, not easily to be reconciled with 
the strange drawing of the same object by Bond. 
But one fine night I turned my brother's 8}in. 
With-Browning on this nebula, without for a 
moment thinking I should see these rifts, as Webb 
described them as only seen by him with a 9}in. 
after a knowledge of the fact, and to my surprise 
they were obvious the darker one forming (as 
Webb states) the boundary of one side of the 
nebula as seen with a small aperture. I should, 
however, add that the mirror was newly silvered, 
and that a prism was used instead of a flat, 


lately. offered-for sale. by: Mr. With ‘(the other two 
going’'to:’Oxford'' University” ‘Obs ate 6 
intend to fit Tap in a wooden tubė which Mr. 
With had made for it, and intended for his own 
private use: If the Editor of the E, M.” will 
permit me, I may ‘hereafter send some notes as to 
the performance of this instrument. 
Southampton, June 10tb. A. H. 8. 
„ ya ge Pee) fiA 1 a . mes ail a ‘ o Se 
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k PROPELDING STEAMSHIPS.. `| || 
_ [27433.]—THE true method of propelling ateam- 
ships is duck’s feet; or under-water paddles. ... The 
screw is an abominably inefficient. and clumsy 
contrivance, working into its own backwash, with.a 
long, breakable, vibrating shaft, and practically 
irreversible. Why should not, steamships do 50 or 
even 100 miles an hour safely? The present rate 


a 1 


of progress is absurdly slow for their size. With a 


row of, say, eight paddles, reversible underwater, 
you could propel a vessel at almost any rate you 


the simplest possible action direct on the working 
paddle. ' Consider this; for depend upon it, it wi! 
shortly come to pass in actual conorete form. 


Thos. J. Torrop, © 


TOBACCO PAPER. l 
. [27484.]—VERY long ago at Brussels the stem 
and refuse of tobacco manufactories were utilised 
by being made into paper, a substanoe which that 
busy worker, the “paper wasp,” turned out cen- 
turies ago, though composed of other vegetation. 
The new invention was hailed with delight by the 
legion of cigarette smokers. I always thought the 
burnt linen smell of cigarette fumes detestable, 
and when living with foreigners I carried my own 
cigars to avoid their favourite form of inhalation. 
I never could obtain this improved wrapping sub- 
stance in England. I suppose it has been kept out 
by our jealous Customs Department; I hope it will 

now be home-made and cheap. Eos. 


‘ 


AN INVALID'S BOOK REST. 


[27485.]—I WAS once asked to suggest some- 
thing for an invalid who had lost the use of her 
limbs, but was mentally healthy. The person's 
greatest pleasure was to be able to read when some 
one kindly assisted. For the. greater part of the- 
day no such aid was forthcoming, I inclose sketchés 
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of t ie, contrivance I managed, ag. I am, sure some of 
Zouk readers r beeled oË the idea,, The whole, 
maybe mad for. two or three shillings. Two pairs 
of legs: are, made like the letter A; one of these. fits 
over the end pe A örgsg-bar, and is hald in; place by 
à wees en button (screwed, to, the cross-bar) so that 


05 Leh 0 other 
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ar 
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oe to move on the oross-bar.,,, The other pair 

us, very. oUIUsE ba Uu is U gU. toii 

bý means of a wingnut, On the,cross-bar- ia fixed 

a board, with ledge to carry a book. This. hoard may 
if wanted, also be -made ; movable'on a pivot, An 

sechred by’ à nut as shown., The book is held against 

the board by cross strings, and; may then be tilted 

to gayan e to suit the reader-rthe clamping nut at 

the end allowing necessary adjustment. By having 

one pair of legs movable, the whole thing adapts 


itself to qnevenness-of thejbed. The clamping 
bolt should Be frail feed in tis cross bar either 


by. pin going through: both, or by being tight! 
scréwed into the wood ‘preferably the former meatis; 
the ofosé-bar' end should just ‘extend beyond the 
pair. of legs, and i be squared to täke a wooden 
f square hole, the clamp nut screwing 
is latter againsv the legs, I think the rest is olear 
emougire 0081 etter gees 
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Di dA SEMPLE dT TAO. 
YTA TA e er galvänometer, which may: 


vl; ititérest to some, of, your readers, has been 
aan by, Mr. G. C: Sonn, of an New; 
and, as I know you are alw ready to do 


Jersey, 
. anything tHat may help amateurs, L send you the 


iption and diagrams. 

e base is about 3in. in diameter, and 
about lin. in thickness. It oarries a small 
pocket compass, - set as shown, over a silk- 
Insulated wire, the ends. of which are at- 
tached to binding posts on the upper side. It is 
well for.the purchaser to test the compass, before 
buying, with a magnet. Select the one that is 
swift to obey the influence of the magnet. Then 
mark out upon the upper side of the base the out- 
line of the compass. With a knife, sink the cirole 
thus outlined }in., as a pocket for the compass. 
Cut the wood so as to form a bobbin, upon which 
is wound wire, as shown in the upper sectional 
view. This should be laid carefully, one end 
being left for attachment to binding post A, and 
the wire being wound about the core by passing 
the other end through the openings, and then 
attaching it to the binding post, C. About 20ft. of 
good quality silk-covered wire, of a size between 
26 and 82, is amply sufficient. After the wire has 
been wound npon the core, there may be attached 
to it, with a little care, at its middle, a short piece 
that will connect with a third binding post, B. 
This will make a short circuit of one-half the 
length of the wire, when terminal A or O is con- 
nected with terminal B. A fine gimlet hole will 
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serve to oarry. each iend:i to its:binding post, where, 
it! is: best attached to the foot of: the! post, leaving’ 
the :holes in the. post for- other, oonneot ions“. . A. 
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‘base, go. as to odveér the wire; and the Whole base 
may. thenibe varnished or: oiled: to suit: the far op 
The compass may be firmlyunited.to its receptacle! 
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withza bit of Chatterton compound or glue; care 
being taken to set it perfectly level. An instru- 
ment thus ‘constructed will be sensitive to delicate 
currents, and forms a useful gal vanoscope for 
amateur and F electricians. 

= J. B. M. 


Buffalo, N. 


‘KEYLESS WATOHES, 


[27487.]—IF you have a buttonhole made in the 
centre of the watchpocket band, and button it to 
your waistcoat, you will, I think, find the pendant 

when sprung on) to be an advantage. The thief, 
presume, grabs at the chain, the pendant slips off, 
leaving the watch in your pocket. I have adopted 
this method of securing my watch, and find no 
trouble with it. You are not obliged to always 
keep the pocket buttoned ; but if you do, it can be 
unfastened in a moment. If this method does not 
revent your watch being stolen, leave it at home. 
ut perhaps someone can suggest a better method. 

Nomen. 


(27488.J—I CANNOT understand the difficulty 
Christian Lange finds in winding a keyless watch. 
Keeping the large bow between his fingers, he can 
turn the milled boss just the same as if the bow 


nore Aa j 
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Vers mot theres Apd'Iif he éhooses he can turn 
idowu'tHe bow, and then it is as much out of hrs 
wayias if rb Wers off entirely: wa] 
owever, I quite ägres with him in the latter 
part of his letter“ UT he bow being merely snapped 
‘on; ahdédépending on its spring for its hold, is a 
tsource' of great danger. I have often had 'the bow 
f my watch! detached : and on account of this, 1 
doubt s whether I would now purchase a keyless 
watoh, if I required one. 2 
~ „However, I think this objection might. be easily 
met, by attaching, the, bow to a small ring that 


| would fit just below- the milled boss. It is rather 


aireproach to the-watch trade to have the bow. so 
inseourely attached as it is at present. v cvaron j 
ANET mi J. Rawlins. 77 


11 
8 


712 47 
Cy e : 

127489.) — IT Would certainly seem that the bows 
of ordinary keyless watches are not to be trusted. 
If: I rémeniber: Mr. Lange's arrangement right, it 
cannot Be applied to an existing watch, but the 
latter! must be built that way to begin with. 
To those who already have an ordinary keyless 
watch! I'cah recommend a small dodge I have used 
for years. This is a small piece of chain with a 
sort of sorew awivel at each end; total length 2}in. 
Ons end is attached to neck of watch below bow, 
the other to chain just above swivel. Of course, 
the plan is not so good as Mr. Lange’s, but asa 
makeshift it is cheap and, I think, * a 


SHOULD WE EAT SALT OR NOT -A 
. OURIOUS LENS. — 
[27440.J—I SEE that Dr. Allinson has been 


writing again on the subject of salt being unwhole- 
some, and I wish to mention to your readers that 


| in Vol. XL. most of his statements were disposed 


of by various correspondents. ; 

I suppose his recent article in the Weekly Times 
and Echo is a set-off to the German professor's 
statement, which lately appeared in some of the 

apers, that if yon eat salt. enough you may defy 
1 and live to be ninety. . | 

In looking over an old cabinet containing odds 
and ends, collected probably over the better part 
of a century, I found a square lens, very neatly 
mounted in horn, somewhat like a watchmaker's 
glass. The lens was not merely an ordinary lens 
out square, but its faces were parts of a cylinder, 
‘the lower face being at right angles to the upper 
one. The size was rather over lin. square, and the 
focus about 4in. I found to my surprise that it 
defined well as a magnifier, and gave a very clear 
image when held in front of a sheet of white 

aper. i 
: any of your readers have seen anything similar 
I should be glad to know the probable date of its 
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manufacture and use. From the high polish of 

the glass and the neatness of the work, I should 

say that it had been made by an optician. 
Lasant. 


DECIMAL COINAGE. 


[27441.]—IT seems clear from Mr. Goschen's 
answer to the deputation from the London Chamber 
of Commerce last week that he, at least, has no 
present intention of doing anything to introduce a 
decimal coinage—the one point in the system in 
which, I suppose, our duodecimal friends would 
admit that there is some advantage. I was sur- 

rised to learn, on the authority of Mr. Samuel 

ontagu, M.P., that out of 69 provincial Chambers 
of Commerce 68 had passed resolutions in favour 
of decimal coinage. The object of the deputation 
was to urge upon the Chancellor of the Exchequer 
the necessity of conferring upon our country the 
advantages of decimal currency which every foreign 
country already possessed, and they were sanguine 
enough to hope that they would receive his assist- 
ance. There were five principal reasons for the 
adoption of the decimal currency—first, that every 
foreign country in the world possessed a decimal 
currency, and some of the British possessions 
(Canada, Ceylon, and Mauritius) ; secondly, that 
no country which had once adopted the decimal 
system of currency had retraced its step; thirdly, 
that the mathematical education in our schools 
would be simplified by the use of the decimal 
system for measuring values, and consequently the 
period necessary for education in the elementary 
schools would be shortened ; fourthly, that experi- 
ence proved that in business houses in decimal- 
using countries considerable time was saved in 
calculations both for home and foreign business, 
while transactions between countries using the 
decimal system were rendered uniform, and an 
economy of labour therefore resulted ; and fifthly, 
that the British currency might be placed upon a 
decimal basis with a minimum of change by de- 
cimalising the pound sterling. The sovereign 
would be equal to 1,000 mils, the half-sovereign 
500 mils, the crown 250 mils, the double-florin 200 
mils, the half-crown 125 mils, the florin 100 mils, 
the shilling 50 mils, and the sixpence 25 mils. 
Then it would be necessary to have three new 
one vies the dime, equal to 10 mils, the half- 
zine equal to five mils, and the new farthing, 
equal to one mil. If the Chancellor of the Ex- 
chequer hesitated on account of the workin g classes, 
it might be permissive for two or three years; but 
the Chambers of Commerce and the bankers and 
merchants would adopt the decimal system as son 
as the new coins were issued. 

Mr. W. Crawford, delegate of the British 
Chamber of Commerce in. Paris, stated that he had 
been face to face with ‘the practical side of the 
question for the last 25 years, and could testify to 
the saving of time and trouble effected by the use 
of a purely decimal system. The advantages of it 
were so great that he had recommended the 
practice by his friends in England of. doing all 
their mental calculations in pence, setting down 
the value, however large, of each line in pence 
instead of in pounds, shillings, and pence. He 
read a letter from the accountant of a Belfast 
house, which now made its calculations in this 
way, testifying to the saving of ‘time, the sim- 
licity of the calculations, the diminution of 

ability to error, and the facility of detecting 
errors. Our manufacturers were spending large 
sums to bring the machinery of their factories to 
the highest pitch of productiveness ; but we had 
done as yet nothing to improve that mental 
machinery by which we made up our costs and 


prices, and this should be no longer neglected in 


these days of ever-increasing competition. One of Chancellor of the Exchequer admits the advan- 


‘tages, but cannot hold out much hope until the 
coun 


the impediments to familiarity with the decimal 
system in Great Britain was the way in which it 
was taught. In England it figured after the com- 
pound eg 1 e the four simple 

es done ecimal notation i j 
shoul do y on, as it logically 

everal other representative gentlemen spoke ; 
but Mr. @oschen, while recognising the inportan. 
of the question and the status of the Chambers of 
Commerce, said that the change, even if it com- 
mended „itself to the Government as a desirable 
change in itself, could only be carried with the 
great consensus of opinion throughout the country. 
The changes which it would involve in most of the 
smaller transactions of life were so great—it would 
involve such enormous alterations in the prices or 
the mode of calculation for nearly all commodities 
and all transactions—that he thought no one could 
deny but what there would be an immense incon- 
venience. That inconvenience might or might not 
be outweighed by the advantages which the change 
would confer; but he was quite certain, and he 
was sure many ‘members of Parliament would 
agree with him in this, that a legislative measure 
for the introduction of decimal coinage could 
only be carried in Parliament after it had pene- 
trated the general sense of the country that such a 
change was desirable. The deputation had, said 


wa A 
a 
y | 7 


Mr. Goschen, advanced in a very clear manner two 
advantages as being mainly involved in the change 
—namely, a saving in the educational processes of 
the country, and, on the other hand, that greater 
simplicity in our transactions with foreign countries 
which they believed would further our international 
trade. They had also spoken of the simplicity of 
bookkeeping, and everybody must acknowledge 
that that was an advantage which would certainly 
be derived from the change. Those were the main 
advantages which they had put forward—a saving 


in the cost of the education of children and greater 


simplicity in international trade. He would admit 


both those advantages to a certain extent. He 
thought that a case could be made out, though not 
to the degree to which some of the speakers had 
gone in that direction, but he thought that the ad- 
vantages should be acknowledged. He must say 
that he did think it somewhat Utopian that out of 
five millions contributed by the State a million 
would be saved by the children ceasing to learn our 
own system of coinage, because they would still have 
to learn a great portion of their common arithmetic, 
they would have their weights and measures and a 
vast number of arithmetical operations to perform ; 
and that this one point connected withthe pounds 
shillings, and pence in the calculations involve 

should represent one-fifth of the total education 
given to the working classes of the country seemed 


to him, he was bound to say, a somewhat exaggerated: 


statement. l 

Mr. Samuel Montagu having said that what thede- 
putation would like the Chancellor of the Exchequer 
to do would be to issue a proclamation, similar 
to that about the double florin, Mr. Goschen replied 
that to adopt a decimal coinage by proclamation 
would he a revolutionary step, for which he should 
be very soon censured by the House of Commons, 
and he thought the deputation, while realising the 
advantages of the change, would find great difficulty 
in persuading others who realised the immense 
changes that would be necessary if the suggested 
alteration in the coinage were enacted. They 
would have, in the first place, to change the whole 
system of administration, the rates, and the duties 
of every article—for instance, 3d. an ounce upon 
tobacco—and all these questions, when they came 
to fractions, would have to be changed; the penny 
receipt stamp, the penny postage, and the tariff of 
many associations would have to be changed, The 
question of savings banks would be extremely 


difficult, and they would have to accustom the’ 


working classes to a change in prices. Im the case 
of Germany, they have passed to the decimal coin- 
age. Very considerable stress had been laid upon 
this fact, and that the Chango had taken place in 
other countries. In the case of Germany, Mr. 
Montagu knew that the Germans had passed 
through an extremely long discipline as regarded 
complicated coinage before they came to this 
system. All the small States had got coins of their 
own; all the adjoining German States had got 
different systems of currency, so that the Germans. 
had got a system so detestable and so complicated 


| that it was a relief to return to the decimal system. 


He confessed that that. did not afford a fair analo 

to the change from our ey simple 
system to the simpler system of decimal coinage. 
In the abstract most persons would admit that it 
would be desirable that they should have the same 
system as they had in other countries, and he ad- 
mitted that for the foreign commeroe of the coun- 


try it might be a matter of considerable import- |. 
ance, and also that educationally great advantages. 


might be gained; but they must convince not only 


the Government and the House of Commons but the, 


public to a greater extent than had been done 


before any Government would propose such a 
change as they advocated. 7 


That, then, is how the matter really stands. The 


ig converted. Now, what have our Duo- 
decimals to say about it ?—for with decimal coinage 
we should soon have decimal measuros. 

l : „3 ‘ . re A J. T, R. 


ELEOTRIO LIGHTING. 
ie there appears to be a good deal of 
interest taken in the above just now, I inclose a 
copy of an actual estimate for lighting up a mode- 
rately large private house by electric light. It is 
so arranged that there will be practically no varia- 
tion of pressure onthe mains. It will be noticed 
that there is an apparent discrepancy in the state- 
ment of current; that, in fact, 18 ampdres are allowed 
for in ‘calculating resistance of mains and 14 
ampéres odd are taken to ‘drawing-room, This 
may be accounted for by the explanation that the 
average current was taken, and that when the 
drawing-room and dining-room lights were on, the 
bedrooms were not, or only one or two. Accumu- 
lators also are not allowed for-because of the amall 
current given by the dynamo (15 ampères), and in 
the present instance they would probably receive 
little or no attention for weeks at a time. The 
estimate does not include labour, carriage, or such 


odds and ends as lead pipe, &c. It should also be 
mentioned that the installation was never carried 
out, as it is only an estimate of what the cost 
would be if the owner fitted it himself. It is given 
in detail so that the quality of the fittings may be 
judged, Everything is of best quality. Criticisms 
are invited. 

Estimate for lighting house of ten rooms and 
offices by electric light without an accumulator :— 
Extreme length of mains, 120 yards; current 
(average through whole length), 18 ampères; 
maximum variation allowed 1 volt, and total res, 
from engine room to end equal O77ohm, and res, 
per 100 yards ‘061, nearest size according to list, 
066 actual res. ‘0792 ohm per 120 yards. Price, 
£6 10s. Stranded n, class E, medium insulation, 
1s, 1d. per yard. 


Service leads to drawing-room supplying dining- 
room and balcony.— Maximum current, 148 
ampères ; maximum variation allowed 25 vol 
res. . 0175, length of branch 20 yards, res. per 1 
yards 0876, nearest size ‘085 per 100 yards, actual 
res. 017 ohm, size ß. Price, 103d. per yard. Total 
price, Class E, No. 798, £3 15s. 20 yards of No. 783 
Class D, twin wire, No. 16 B.W.G., at 5d. per yard 
for outside lights on balcony. Price 8s. 4d. 80 

ards, Class O, twin wire for indoor lights, No. 16 

W. G., No. 778, at 3d. per yard. Price 7s. 6d. 


Service leads supplying kitchen and two bed- 
rooms equal 4 amperes.—Total fall allowed ‘26 
volt, res. of branch equal 0625 equal °313 ohm 
per 100 yards, nearest size ‘354 ohm, res. of branch 
eq ual 071 ohm, variation about 28 volt, length of 
branch 20 ards, Class E, No. 790. Price 5d. per 
‘yard, Total cost 8s. 4d. 20 yards of Class C twin 
wire for these lights, No. 773. Price 5s. 30 yards 
of Class C twin wire for lights upstairs and odd 
lights on ground floor, 78. 6d. 

Details of installation.— . 


800ft. of double continuous casing (deal . 


For ß lesds t 8 PRE 
32 lamps at 56 PE T . 80 
82 switches at 2682 . PEPEE 3 4 
1 main switch 30 ampere . 0 15 
1 main magnetic cut out with alarm bell 1 5 
32 single-light (branch) fusible cut-outs 
in hard wood ff . 016 
3 single-light brackets (ornamental) for 
drawing room . . .. 8 15 
3' crinkled opal shades for above 0 16 


1 ornamental three-light pendant for 
dining-room ........ i 


1 ornamental one-light bracket to match 1 5 
4 crinkled opal shades for &bove............ 1 2 
l; ornamenta bracket For hall . — 1 4 
T globe for above (opalescent) ..... 4 44% „4 0 2 
1 plain pendant (by conductors) for 
kitchen ........ 42e. 8 . 424% 0 5 
1 opalescent shade for above. 0 2 
2 plain brackets, without shade, one each 
scullery and larder . . . 0 7 
1 common suspension light for engine-room 0 4 
1 engine (steam or gas) about 31. H.P.. . 90 0 
1 dynamo, 16- light 88 0 
Foundation rails and tightening- screw 
for above eies eee 0 
1 Iinle-band . . . . .. . . e g ebe cee cee 2 0 
1 five-galion oil-can, with plug-cock to . 
» draw off oil .....esesssosssssosocsoovisacsoesa . 015 


1 oil-feeder, cdpper spout ... . ...... 0 2 


l ‘Total prime cost ——.—,. £163 7 
Spare Gear (ad visable)— 


ol ec oo eeree ee e0cces OOo 2 See 


1 spare armatureE(E . £12 0 0 
Spare oommutator . . .. eee sse 2 1 8 
| | £14 15 0 


If driving by gas-engine, heavy flywheel ' 
on dynamo shaft .. . . . . . . . . .. (extra) 
Light in pantry, bracket and shade : 
(opaleacent shade) aqeessenssaenes eeren O T 6 
Also large 12-light cut-out, 10s., to protect drawing- 
room branch. 
Fittings for Bedrooms and Passages.— 
'8 plain brass brackets for shades, at 78. 6d. £2 12 6 


Is opalescent shades for above, at 2. . 016 0 
Ammeter and voltmeter . q . wuss 1717 8 
Govan. Engineer. 


SAFETY SADDLE. 


27448.]—“ Eos” seems to have used a safety- 
latoh, invented forty or more years ago, and now in 
general use on saddles. Its defects, of not releasing 
with a forward fall, or with a leg pulling the leather 
over the opposite side of a saddle, have led to many 
subsequent patents, some of which release the 
leathers from the saddle when a horse rises for a 
leap, causing accidents to riders. 
| The inventor of the safety-saddle has made prac- 
tical trials for years of every new invention ay | 
to saddle-bars, as they are oalled, and has foun 
none free from the fault of 1 action, or too 
easy a relase, causing a rider to lose a stirrap- 
leather if a horse rears or plunge swith a rider on- 
his back. | Steeplechaser. ' 
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THE HARRINGAY PARK AOCIDENT. 


(27444. ]—“ NUN. DOR.,” p. 345, seems to want a 
kind of self-acting railway, made so thata driver 
cannot run past signals, Tt looks well on. paper, 
but it will not do. If a driver will not obey 
si le, I say, Protect him against himself most 
certainly by taking him off the engine. A man 
who won't obey signals is not fit to be a driver. 
Mr. Stretton, all railway men, and the Amal- 
gamated Sooiety will all agree with me. If a man 
goes on the wrong line, and against signals, he 
must take what comes, and, if he kills people, he 
must go to prison, and very proper too. Loco. 


RAILWAY OOUPLINGS. 


[27445.J— ROVER,” p. 845, 27405, goes to the 
very bottom of the coupling question when he 
wants to know the use of self-avting couplings. 
They are no use. Give us an ordinary three-link 
chain that can be lifted up and put over the next 
hook by means of levers or rods, and gear without 
aman going between ; give us a good non-automatic 
coupling. Shunter. 


[27446.]-—Y OUR. correspondent “ Rover” makes 
the assertion in your last issue that “non-automatio: 


couplings are better than automatic ones, but I 


certainly think it would be better not to come to 
too hasty a conolusion on that point. As an ex- 
foreman shunter and an old railway workman of 
considerable experience, I happen to hold quite a 
different opinion, and would say that, other things 
being equal, the automatic coupler, would give the 
greatest facilities to railway working. Rover”. 
seems to think that if you have to walk down a 
siding to put an automatic coupling out of gear, 
you might as well have a non-automatic coupler, 
and couple all the waggons you would otherwise 
pass with it. But I think that if he were a guard 
or shunter, and had his choice of which of the two 


stems he would work 1 he would see reasons 


or altering his opinion, and would be impressed 
with the fact that it is much easier and more ex- 


peditions to walk the length of 30 or 40 waggons | 


to put one of the couplings out of gear than it 
would be to couple on every waggon he came to. 
There are other advantages which the automatic 
system can claim, and which “ Rover” seems to 
leave out of account, but I will reserve them for a 


future occasion if needed. W. F. 


127447.J—THRH remarks of G. W. M. (27404) 
are to the point. Besides this difference of 5in., Í 
suppose another 2in. might be added for trucks, 
men-. nave .seer Wi TOC, pean, i Q 
carrying the buffers, ben 5 
an arch, This olearly shows one of the great diff- 
culties to contend with in making a coupling, as 
with bin. possible difference in height, allowance 
must be made for at least 10in, play in coupling. 
Lam pleased to see “Rover” (27405) also agrees 


ULI 
~ 2 


about the primary importance of a standard buffer; 


in fact, a new coupling is quite out of the question 
sian the buffer has been established of. a standard 

orm. E 

J don’t say my coupling is perfection (I don't 
believe it is possible to make a perfect one); still, 
it fulfils the requirements. The remark regarding 
knocking out the back of a carriage is, of course 
senseless, as the buffers would have to be crushed 
to pieces before such a thing could happen. I 
cannot quite see the force of the objection regard- 
ing waggons in a siding. If they are intended to 
be coupled on, they would be left with coupling- 
lmks in place, if not, links would be put out of 


action; or, in my arrangement, the locking-piece 


could be simply placed out of gear, and the link 


would enter and leave without coupling. There 
bat been so much mystery about these couplings’ 


all along, that any light on the subject is interest- 

ing. The majority of the Nine Elms“ contri- 

Yanoes were. highly cir mache and it would be 

a treat to see drawings of a good simple automatic 
l Silke 


coupling in these pages, ike. 
| BAILWAY BRAKES, 


[27448.]—MR. KIERNAN (27401) can't change 
facts & lin. pipe is only one quarter of the. area 
of a 2in. pipe—everyone knows that; and if 
instead of wasting his time trying to prove non- 
sense—for, after all, what has pressure to do with 
area or contents ?— Mr, Kiernan would answer the 
seven questions put by “ Loco., we should all feel 
enlightened. y are these questions shirked by 
the writers who understand everything about the 
vacuum brake? Why? | 

Mr. Kiernan may put figures in any way he likes ; 
but 75lb. air pressure will rush out of a lin. pipe 
in far less time than 15lb. vacuum pressure will 
rush into a 2in, pipe. It is a law of nature that it 
must be so, Then a pressure brake must get on 
before a vacuum; this is borne out by every trial 
to which the two systems have been subjected: 

Perhaps some of the vacuum people will be kind 
enough to enlighten my benighted mind as to the 
reason why the Midland dare not trust the vacuum 


4 [ ' 1 v 7 
that I did not take into account the fact that the 


down on each end like T 


that is to say, to put the brakes fully on, we must 
admit in the apparatus 23, 7440. in. of air at 
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in this country. All this proves clearly that the 
best way to make an automatic brake quick in 
action is to adapt to it triple valves, or some sort of 
exhaust valves. The history of continuous brakes 
in this country is a disgrace to the majority of 
railway companies. Whereas, on the Continent 
and in America we see the Westinghouse brake 
introduced everywhere, or, in its stead, some con- 
generate forms of this system, we findin England, 
a country which is so much in advance of other 
nations in many respects, a regrettable obstinacy in 
keeping and adhering to systems which practice 
and theory prove to be far off the requirements of 
safe railway working. Of course, under usual cir- 
cumstances, the automatic vacuum is efficient 
enough; bub there are still some points with which 
it. does not comply, the h one being the 
quickness of action, and E defy Mr. Kiernan to 
render this brake ds. quick as the Westinghouse. 
In oase of emergency, seconds are precious, 
va pacaped when a train is moving at the high speeds 
w 


brake down the Lickey incline of 1 in 37. The 
Westinghouse with perfect safety can be trusted, 
and works with every satisfaction down 1 in 25 
for great distances on the Union Pacific Railroad, 
and on the Denver and Rio Grande, thus for ever 
silencing those who say it cannot be graduated. 
This is what the Westinghouse can do. We only 
nead go to Lickey to find what the vacuum can- 
not do. 

I am somewhat at a loss to know the meaning of 
t Lowmoor’s” letter (27402). I rather think he is 
talking the sheerest humbug. Really, you have, 
say, two vacuum engines on a train; one driver 
(the first, say) is destroying his yacuum, the second. 
is running with the. ejector blowing. Why, of. 
course, he would recreate the vacuum, and the 
train keep on running. It's all nonsense to say 
anything else, No.doubt, “ Lowmoor” has been 
in charge several times when two, engines have 
been coupled together, and neyer found any diffi- 
oulty in applying the vacuum brake, because the 
driver behind applied his at the same time. As 
to the rest, it’s the e hey have quite 

r 


recently got the Westinghouse brake. on 50 cars 
second. e e 
btake fullyca train of 80 carriages with the auto- 


in 13 Bover. 
Pie 4 N. A a 5 N e Ye Pe e e e A p 
' .QGONTINUOUS BRAKES., — I matio vacuum system. Perhaps Mr. Kiernan would 
kindly answer this question. The trials at Bur- 
lington, U.S.A., proved. the immense importance 
of 'simultaneity of action of all the brakes on a 


ich are oustomary in this country. 

Practical data:on:this subject are still wanting, 
and official trials are the only means to obtain 
them: I do not know whether it is possible to 


27449, ]—MR. KIERNAN (27401) remarks justly 


brake-vans are provided with automatic valves; | long train. 3 E d., Gobert. 
bit I think that I have proved, all the same, the e Longsight, Manchester. 
inferiority of the automatic yacuum brake, as far, Be THe age eee ee. 

das quickness: of action is concerned. However, I} © .. ss n,—y 5 E 

‘have looked through my calculations again, and I T= [27450.]—I Au pleased to notice that both 
find that the volumes df air to be admitted under | Loco.“ and Rover“ have fully explained that 


the piston of the vacuum brake were much below | the Westinghouse brake can be recharged without 
what they should be, and that in consequence | releasing the blocks from the w eels. There is no 
thereof there was no foundation in Mr. Kiernan's question that a vacuum pipe of 2in. diameter has a 
‘statement, that to put the vacuum brake fully it is | contents of four times as much as a lin. Westing- 
necessary to admit less air in the train pipe than] house pipe. It seems to me to be altogether wide 
is required to remove from that of the Westing- of the mark to speak of pressures, because pressure 
house, to produce the same result, Therefore, I| can have nothing to do with space or contents ; and 
‘beg to submit to the readers of the E.M.” in- | even, if it had, the point, I take it, is to get brakes 
terested in this question fresh and more complete |'“on,” and an air brake is “on ” before a vacuum 
calculations, Not having had the opportunity of | brake. 8 aoe 

hearing or reading Mr. Kiernan’s lectures, it will] Several objections have been raised to vacuum 
be understood that all the dimensions given below | brakes, but Mr, Kiernan does not reply to any of 
may not be just those which are found in practice, | them. None of yonr correspondents seem to men- 
‘tion that when the air is let out of the Westing- 


but they are sufficient to provè what I have 
advanced before. 3 ak I house brake-pipe it does not blow to waste, but is 
Contents of the Westinghouse brake appa- now. turned direct into each brake cylinder, which 
ratus:— - e n cal ‘applies the brake in much less time. 
Lin, Pipe . . . . . .f... 8,7700.in, | [I am at a loss to understand what“ Lowmoor 
HIN. pipe . . . 750. in. Driver“ can mean. e Westinghouse, he says, is 


Jan efficient train stopper,” but not “a graduating 
brake, yet on same page there is evidence given 
b it graduates for 80 miles, down 1 in 251 

2 Engineer. 


vehicles... 2, ren. 

Under normal oiroumstances that, is to say, with! 
a normal pressure of 7ölb. on the square inch, 
there are stored in the above 5 x 4061, or 203050. in. 
of air at atmospheric pressure. =... | or 

Now, to apply the brake. fully, we reduce the 
normal pressure: by one-third. We, in other words, 
remove from the main pipe one-third of 20, 3050. in., 
or 6,7680. in. We found in our previous calculations. 
that the mean speed of the escaping air at 751b. was 
267ft. per second, when we assume for the pipe the 
dimensions given. We also found that to remove 
15,0800. in. from this pipe it took 13 seconds—there- | . 
fore to remove only 6, 7680. in., the time required. 


Hotz U 
r 


SOME EXPRESS RUNS.—VI. 

_ [27451.J—Last week Mr. Stretton mentioned 
the M.R. Company not trusting the vacuum brake 
down the Lickey incline. The trains are com- 
pelled to stop ‘at both the top and bottom, in- 
volving a loss of about five minutes to the ex- 
presses. The run over the section quoted below I 
made in May last, No, 1299, and 10 coaches :— 


* t 


H. M. S. Speed.] Remarks. 


in v 15 x 66S „ a 3 „ 
WUE bs, Lab = 07 second, a result which is Bfrmingham. . 3 14 4 — due 8.12 
below those dbtained in practive, for reasons already 18 Blackwell . . . . arr.] 8 83 20 — 
given. e a J. yy 2. dep.] 3 38 35 
Now let us turn to the automatio vacuum brake. 15 Bromsgrove .. arr. 3 38 18 — 
We have for the cubic contents of the apparatus: s 8 „ dep, 8 88 24 
Twe-inch pipe. . ... 15.1800. in. FFF 
Cylinder connecting pipes 106 „ 40 . :p; 4 7 50 565 
2 5 998 6959 9 20 
Spaceunder pistona .... 14448 „ 4640 Cheltenham' .. 4 15 30| — aue . 4.16 
Iotal for the 16 vehicles. 29,6840. in. , 


| Parr | ins in . Trains from the South stop at Br f 
3 ante wei — | bank engine. Whilst I am quite aware that ib 
— = 5,890c.in. — 


‘the apparatus 29,634 x - 50 would be unwise for the expresses to dash through 
| at full speed, leaving the bank engine to run out 
after the train and catch it up as soon as the 
gradient began to tell, I see no reason for com- 
pelling the train to come to an actual stop just for 
a couple of seconds, as is the case now. 
It would be quite sufficient if the trains were 
5 to a 975 ee dead 5 five 
: : miles an hour. e bank-engine would then run 
aimee. instead of a t brakes full ill be | out and catch the train at 11555 and there would be 
: 5 o pul brakes fully on Wall be] no possible danger, with some little saving of time 
in this case, . = 4°8 seconds; nearly |—it makes a lot of difference whether an actual 
_ — $14 X 180K 12 s stop is made or not. 
seven times the result found for the Westing- he same remarks apply to the N.W. at Tebay— 
house brake. 1 there is no need to quite stop. At Euston, the 
Now it is evident that the use of brake-van auto- bank-engine runs out after the trains all day long, 
matic valves will greatly reduce the time of and if speed was reduced as I have suggested, it 
application. But seven such valves would not] might; be done at Bromsgrove and Tebay too.. 
make the antomatic vacuum as quick as the une 11. Kappa. 
. because the action of these TTo — 
8 not instantaneous: a certain time must elapse 
before those nearest to the end of the carriages HAND SIGNALS FOR DRIVERS. 
begin to work properly. In a train of 16 carriages | [27452.]—IN view of the accident at Harringay 
there are not more than three brake vans, at least ! Park (27376), as described by Mr. Str etton for the 


the apne resgure, or 31 times what we let 
out of the st ghoude pips. Now, in the pipe 
in question, the air will rush with a velocity of 
130ft. per second, a velocity which is less than the 


one I had before, as here the vacuum is 2lin. 
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benefit of “Nun. Dor.,” I think you and on 
i 

time this practice was put a stop to wherever fixed 
I have now in my eye a case 
wherein a driver was fined seven shillings and six- 
pence for mistaking a hand signal at Skipton under 
very peculiar, though to him plain, circumstances 
It only requires a little firmness on the part of the. 
drivers, backed up by the support of papers like 
the E. M.,“ to bring about a better state of 


readers will agree with me in saying it is 


signals are in use. 


working. Rover. 


LATHE MATTERS. 


[27453.]—THANKS to “G. W.” for his descrip- 
The system has 
been applied in America to small“ engine” lathes 
up to 4in. centres. The chief advantage of the 
spring wire chucks appears to be that you get no 
overhang. I think that small screw on the inserted 
screw is unsuitable for securing a face-plate. Here 
I wish to confess that in spite of the care with 
which I have turned out the sacred orifice” that 
takes the centres of my two lathes, grinding it out 
with a brass lap to get it round, and then correct- 
ing it with ascraper by hand ; yet ifthe chucks I fit 
in there or the centres turn round, I always feel it. 
begin to think 
that it can’t be done. If any of your readers will 
put in a long centre, or fit in a rod of brass, say 4in. 
or din. long, then turn it half-round, and try it, I 


tion of the watch-lathe chucks. 


I cannot get that hole true, and 1 


think they will be unpleasantly surprised. All 
this puts one out of conceit with cone fittings, 


unless with the cone there is also some means of 
preventing the cones from going together in any but 


one angular position. Mr. Newall has written very 
wisely of cone fittings, and I should be much 
interested to know how he would true out the hole 
for centres in an unhardened mandrel. I suspect 
he will say you must mark your centres and 


mandrel, and put them in always the same way that 


you turned them up. As good as saying, you can’t 
get the hole so true that you won't feel it if you 
turn the centre round. It was partly to obviate 
this difficulty that I suggested the sede 

on page 177, and the other principal reason is that 
by that plan you have the possibility of trying the 
fit without any screw to interfere with the fitting 
together or with the centralising power of the 
cone. 

I hope that as “O. V.” and “Bow” have been 
able to prove a slight theoretical defect in Niblett's 
apparatus, they will also be able to show how it can 
be obviated according to Mr. Pocklington’s sug- 
gestion. Referring tothe arrangement suggested 
by “ A. F. S.” for bringing up the treadle, Í agree 
with Lonley that the friction of that eccentric 
would be fatal. But why not pass a bard round it 
and a pulley hanging at the bottom of the spring ? 

I have the “ poper screw-cutting lathe,” referred 
to by “One Deeply Interested, but find it a 
clumsy thing for short screws in brass, and no use 
for wood: for such work I use the traversing bar, 
one of the devices he seems to despise. 


e fastening 


ment to that attached to the end of his lathe and 
described in one of the early volumes of the 
I also received a draw- 
ing of a gear cutting machine from the Britannia 
Co., Colchester, which I fancy would have satis- 
fied me if I had not previously been in communica- 
tion with the tool-maker referred to in my first 


MECHANIC by “J. K P” 


letter. 


which I got from Mr. Lee; 


drawing made and send you. 
Wm. Skues, M.D. 
17, Linden-grove, near Peckham Rye. 


THE CUSHMAN CENTRE PUNCH. 


[27455.]— IN Northcott’s “ Lathes and Turning,” 
page 73, edition 1868, will be seen an illustration 
of centre punch, nearly the same as “ Cushman.” 
I made two from above book, a large and a small 
size; but it has since been much improved. I 
bought one two years ago with the indent punch 
held up by a spual spring, so that at each stroke 

es and jumps back; they are dear. 
I could have made this tool for half the cost; it 


the punch touc 


is constantly figured in tool catalogues. 
Eos. 


THEORY OF MACHINES. 


{27456.]—I WOULD draw your attention to either 
an error of description or an oversight in the article 
in your issue of the 10th inst., “ The Theory of 
Machines,” by F. Campin, C. E., p. 334, in reference 
to the reversing mot ion, Fig. 49; in the 7th para- 
graph of first column, it reads:—“ By varying the 
sizes of the wheels g and e, different velocities may 


be given for the different directions of motion.” 


The wheels named being simply idler wheels, 
cannot alter the speed, as they get their circum- 
ferential speed direct from the driver, and can only 
return the same circumferential speed to the 
driven wheel at the end of train, whatever 
their sizes may be, or however many wheels there 
may be to convey the motion, if driven direot from 
A train with an odd 
number of wheels runs the last one in the same 
direction as the first one, and with an even number 
of wheels runs it in the contrary direction. The 
driver and driven wheels being determined of a 
size proportionate to the speeds reqnired, the inter- 
mediate ones oan be fitted in any diameter or any 
number to suit the circumstances without altering 
the speed determined upon by the first and last 
wheels, direction being determined by the odd or 


the same circumference. 


even number of wheels in the train. 
Saml. Stansfield. 


I have an attachment to my lathe for planing, 
but I found ita 
nuisance to mount and dismount, and have mounted 
it on a frame of its own with a special arrangement 
for driving by hand. It does very well for very 
light work, but is too springy to take a good cut; if 
you want it to work truly your cut must be a mere 
scrape. When I put it together I shall have a 


by every capricious rise of the flood, and you must 
wait till the volume of water diminishes, and 
another crossing is established. The ousels were 
fluttering and feeding in roaring rapids and 
surging pools, where no other living creature could 
swim; the haunches of a dead baggage horse, with 
one of the camp-trunks on his back, were visible 
in a foaming hollow between great rocks. A 
bridge had collapsed, and his melancholy owner (a 
tourist, like myself) bewailed the loss of £50 in 
silver coin and a supply of choice cigars as part of 
the treasure wrecked by the mishap, never to be 
recovered, except in possible fragments far away 
from the spot. 

I think this nesting fact another confirmation of 
Darwin's observation that the habits and natures 
of birds are adapting themselves to the human 
advances in civilisation and their attendant inven- 
tions. Two years ago a blackbird reared its young 
in my conservatory. The nest was constructed in 
a tub of agapanthus. The birds did not fear me or 
the gardener, though our watering-pots frequently 
touched their bodies. We have many other ourious 
instances here of similar abnormal familiarity in 
our feathered friends, who have only to fear the 
hostile house-cats, and seek our intimate es 
tion. os. 


ADULTERATED OLIVE OIL. 


[27458.]—I QUITE agree with “Nun. Dor.” that 
the adulteration of olive oil is not so easily detected 
as would appear on reading the article in the 
Lancet. Certainly a great deal of skill and expe- 
rience is involved in detecting the adulteration of 
which this particular oil is subject to, and any 
person not well versed in the analysis of oils and 
fats would find it a very difficult operation indeed, 

In the examination of olive oil for adulterants 
the specific gravity ought to be done, and account 
taken of the amount of free acid present, as this 
lowers the specific gravity. It should also be 
examined by the tests spoken of by “ An Analyti- 
cal Chemist,” in his article on the subject in No. 
1136, p. 384. In addition to these there are several 
other most important tests—viz., Hitbl’s iodine- 
absorption; Kolttstorfer's saponification-equiva- 
lent; Valenta’s acetic acid test, and the fusing and 
solidifying points of the fatty acids. There are 
alsu several other important colour tests. I will 
give one which I have worked with every success; 
5 per cent. of adulteration can easily be detected. 
It is that of O. Bach: 600. of the sample is 
agitated with an equal volume of nitric acid of 
specific gravity 1:30, and the colouration observed. 
The tube is then heated for five minutes in hailing 
water, and the effect noted. The tube is then 
allowed to stand for twelve or eighteen hours, and 
its appearance again observed. The following 
table gives the uppearance of various oils at the 
different stages of the process described :— 


— — —— — —— 


Afterheat- Afte 


70. 


et p % Ss 


ag ge 


— r 
I am much obliged to Mr. Seal. for kindly oriti- 40 75 ; „ After agitation]; stand- 
cising my variation on his design, If he finds it} THE WATER OUSEL OR “DIPPER.” | Kind of oil. with nitric acid. ing for 5 ing 12 
best to keep the cylinder hot, I suppose that must {27457.]—THIS interesting little bird of am- minutes. f Ish. 
be so, though I don't see why. F. A. M. phibious habits pee alpine streams, and Ij n.m ————— 8 — | — 
— N 8 “it a of ee Olive Oil Pale green Orange- 
7 _ [until a late occurrence has prove e contrary. yellow... Solid 
soa ot 8 e SLOT There is a rocky brook (or beck) near my house | Earthnut oll Pale rose Brownish ; 
? ae ea swarming with trout-fry and minnuws; this is yellow... Solid 
[27454.]—AS soon as it was possible after my | spanned bya timber bridge for a roadway, connected | Rape oil Pale rose . |(Orange- 
letter (27361) on above subject appeared in your | with a railway, along which heavy mineral trains yellow... Solid 
issue of the 8rd June, I received communications | of great length constantly thunder past, over a low | Sesamé oil ... White a... Brownish Li- 
from several tool-makers and others describing iron bridge, shaking these two bridges and every- yellow quid 
various attachments, all of which were ingenious | thing else in the vicinity like an earthquake. The Sunflower oil Dirty white. . Reddish But- 
tools each with its own special advantage. I had | station stands near, with great traffic, and continual yellow... | tery 
hoped to hear also from some private friends who | shunting, smoke, and noise. Under this metal | Cottonseed oil |Yellowish-brown|Reddish |But- 
had lost sight of me since I changed my residence, | bridge a pair of water ousels, for some strange brown... | tery 
or whom 1 had lost sight of from their doing the | reason of their own, built a nest early in this Castor oil. . . Pale rose Golden But- 
same. I feel very much obliged to the tool-makers | season, which remained undiscovered till my boys yellow tery 
who have sent me descriptions of their various (always hunting for rare eggs) espied it, with a 


lathe attachments; but I shall only refer to those 
which do the work referred to in the title of this 
letter. The tool-maker I referred to in my letter 
of the 8rd June was good enough to send mea 
photo. of a very nice, compact, milling machine 
which reached me just after I had sent off above 
letter to you. As l was anxious to have a tool I 
could use on my lathe for milling work on the 
mandrel or between the lathe-centres, I wrote to 
him to that effect, and he sent me a photograph of 
his machine for milling from the lideret by the 
overhead, which seems a nice arrangement ; 
but I could not see from the photo. how 
it could be applied to my slide-rest; but, 
in spite of this, it appears more like the 
tool I want than anything else I have 
heard of. Another tool-maker sent me a 
photo of a very nice attachment for doing the 
work comprised by the title of this letter; but as 
[wrote him it had to me the fatal objection of 
being driven by a pair of bevel wheels from the 
lathe mandrel—the lathe ceasing to be of any use 
but motor of the attachment. If one could afford 
to have a lathe on which it could be permanently 
fixed, I think it would be a valuable addition to 


many workshops, as it appears to bea similar arrange- 


brood of half-fledged nestlings therein. Though 


these were frequently handled and examined, it did 
not disturb the arrangements cf the family, 
young were reared and have flown. I have now 


for the 


taken possession of the curious nest—externally an 


ugly mass of dry moss, bound together with dry 


rass and earth; it is very deep, and smooth inside. 
ear the bottom, at one side, is a second smaller 


nest of neatly-coiled grass and dry leaves; the ob- 
ject of this double arrangement seeming to consist 


in keeping out drip. The whole appearance of the 
outer covering assimilated with the heaps of drifted 


rubbish choking the channel of this streamlet, and 
nobody but a prying schoolboy was likely to think 
the lump contained a bird’s nest. 


Daring my wanderings in the sub-alpine range 
of Himalayahs, the water ousel was a common 
roadside companion. I have sat for an hour or 
more, while smoking the pipe of peace, to watch 
this playful little blackbird performing his natural 
feats of dips and dives. The mountain torrent is 
of the most formidable kind—“ a hell of waters,” 


as Byron calls such a spot. This outburst of 


melted snow has to be crossed by temporary bridges 
fourteen times in one stage of the journey! Such 
frail structures of trees and rocks are annihilated 


es ee 

By the time the above-mentioned processes have 
been gone through some good idea can be formed as 
to what the adulteration is, after which it oan be 
proved by special examinations. 

I think these remarks will show that the deteo- 
tion of the adulteration of olive oil is not such an 
easy matter as the Lancet would have us believe. 

As regards adulteration, in these days of keen 
competition, and when the demand is greater than 
the supply, resort is and must be made to adultera- 
tion. fa the case before us, of olive oil, the high 
price is of course a great temptation; but, for- 
tunately, we aro able to grapple with it. Itis, 
however, only comparatively recently that any really 
good work has been done in the direction of analysis 
of oils and fats, and what was looked upon as 
almost an impossibility a few years ago, is now re- 
garded as a more or less simple matter. 

Sheffield. Henry J. Hardy, F. O. S. 


[27459.]—ARACHIS HYPOGZA, or “earth pis- 
tachio nut,” in hot countries gives an enormous 
return to the agriculturist. I found it a most re- 
munerative crop in India, though in Africa it Is 
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moreso, The oil is very wholesome, and faultless 
as a dietary: no better substitute for olive oil can with a pit-saw ? 


be found. It has been used extensively in British 
hospitals, both internally and externally. Before 
araffin.came in this was a favourite oil for Argand 
lampe, as it gives a clear flame, with little smoke. 
Sunflower-seed oil, dearer than the last, but equal 
to it for every purpose : the plant rodu es a long, 
hot summer to yield a fall crop of seed. Birds are 
its worst enemies. Poppy oil. Here is a strange 
fact. The seeds of opium poppy are devoid of 
narcotic, or any other noxious principle! The 
tiny white grains are sold in every petty supply 
shop throughout India as a favourite addition to 
curry stuff and other edible preparations; all 
Anglo-Indians like this, It yields much delicious 
oil, quite equal to the two above mentioned sorts, 
and the “cake,” or residue of expression, is sought 
after by sweetmeat makers and cattle feeders, 
Sesamum oil, or “sweet oil” of Hindoo grocers. 
The plant yielding this staple crop is tall and pro- 
lifio, Thousands of acres may be seen in a single 
district. My small field was much ravaged by a 
caterpillar, which was eagerly hunted by flocks of 
inseotivorous birds. (I reared some of the pest, and 
hatched death’s head moths!) This is a cheap and 
desirable oil in every way for any purpose of those 
before mentioned, and the cake is greatly used for 
sweetmeats by the poorer classes. I, too, ate it 
when away from puddings and other Christian 
comforts. It is mixed with honey and preserved 
citron. Many Englishmen have shared my stock, 
and enjoyed it. i 
The bitter and aromatic oils I need not men- 
tion in this place. I could always get “real salad 
oil” when I liked, through Gallio friends in Cal- 
outta, who co-operated in a cask from Bordeaux, 
and bottled it off in black quarts (soon used up in 
Parisian cookery !) Eos. 


SOREWING—TO “ONE DEEPLY INTER- 
ESTED.” 


[27460.|—RIGHT you are; but that tool is not 
et invented. You now stand on the line which I 
aid down in “Screwmania” some years ago. 

Wanted, a hand. chaser which can be taken up like 
any other hand-tool, but which gives a true lead 
without any attachments, gears, cords, discs, screw- 
guides. Now set to work with pencil and com- 
passes, and think and plan as I have done any 
number of times. Evidently the tool requires 
self-guidance. The nearest thing to the desidera- 
tum that I can conceive is some form of die stock. 
There must be a certain grip of the work. Points 


tool must, I think, embrace a good part of the cir- 
cumference of the work. Saw a nut in half, hold 
it in a hand-vice against a rod of wood revolving 
in the lathe, and it will be carried along and indent 


a alight thread. File, with a 3-square file, two or 


three notches across the thread and the indenting 
will become, to some extent, a cutting operation. 
Instead of a vice, screw into a hole drilled and 
tapped for the purpose a bit of nail rod. Puta 
handle at the other end, and you make, in a rough 
way, a chaser ; but it will not act on a rod over or 
under a certain size—the size of the tap that made 
it. But you get a hand tool of the chaser kind 
which will give a lead, and you can forge a tool 
similar in form and give it a nicer shape, making 
it presentable. But it is of too limited applica- 
tion. Hence I have thought that a Y-shaped tool 
which would do for several sizes of work might be 
made, with a mortise in the’ two arms of the same 
(the stem being the shank), and that a pair of dies 
could be fitted in these mortises, such dies being 
of the pitch desired, and that these acting upon two 
points of the circumference of the work would give 
a lead. But then how about inside screws, and how 
should we hold the fork accurately perpendicular? 
Imerely give this as a suggestion of the sort of 
chaser which at first looks promising; but I see its 
defects, and can “heave halfa brick at the stranger 
as readily as any one of our critics. And yet I feel 
as One Deeply Interested does, that a hand tool 
may yet be feasible. Failing a tool that is self- 
guiding, we always have to consider how to guide 
a hand tool in the easiest, simplest, and most 
effective way. Niblett strove hard to keep toa 
hand chaser. It is purely such after the first stroke 
or two, but still there is the extra fitting with its 
unavoidable drawbacks, specially the long bar. 
Rest the bar in guides, what results? More stiff- 
ness, more accuracy. But we are one degree further 
from the hand tool. So far as I have studied the 
question (and few have studied it more) I can see 
nothing as yet equal to the traversing mandrel for 
simplicity and efficiency. With it we use the hand 
tool pure and simple, and though we have a screw 
guide we are almost unconscious of it because 
nothing is in the way—no gears, cords, bar, or any; 
thing. But then look at the cost; and again, how 
many thousands of lathe workers have on 7 a plain 
mandrel, and need some guide contrivance! Verily 

it is a pons asinorum, only I wish people would 
cease to thrust the screw-cutting lathe forward, 
because it is wholly out of place. Who shoots 


* 


partridges with an Armstrong gun, or 8 fretwork 
J. L. 


THE DHAO. 


[27461.|—THIS is the national weapon, the 
domestic and agricultural implement, of the Bur- 
mese and Assamese people. Homicide, harvesting, 
hut-building, hunting, and every pe cuttin 
operation is performed with this half-knife, half 
sword. In a vast region of virgin forest, no human 
being can quit the narrow village path without the 
means of mowing down the natural barrier of cable- 
like creepers and tangled brushwood, due to rich 
soil, fierce sunshine, and a rainfall of many months 
duration ; hence, every native you meet either has 
the ugly blade naked in his hand or suspended 
from a sling of rattan across his shoulder in a rude 
scabbard of flat board and cane work.. In all my 
rambles every one of my attendants slashed away 
ahead, and on either side of me, to facilitate my 
botanical researches, and in remote places (the 
hunting-grounds of savages, who announce their 
presence by a shower of poisoned arrows from an 
ambush) the plucky pioneer carried his loaded 
musket in his left hand while he cleared an 
approach with his right. The cunning wild man 
had found out the value of a dhao, though the 
barter of lethal weapons was prohibited by the 
local government; the savage obtained harmless 
digging hoes of wrought iron and cut out deadly 
arrows and spearheads from the ductile metal. On 
one occasion an avaricious frontier trader, tempted 
by the amount of bee’s-wax and such jungle pro- 
ducts offered for a lot of dhaos, parted with them 
surreptitiously. The horde of tiger-like miscreants 
returned a few miles towards their mountain 
retreats, pretending to go homewards, hid them- 
selves in the dense forest, came back again to the 
vicinity of a thriving village, concealed themselves 
in a patch of reeds where they could watch the de- 
parture of all the men on the next morning, and 
then dhao in hand, crawled among the huts, where 
they slashed and killed every grown female, or 
child old enough to give an alarm, then carried off 
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several infants, tied on their backs, as tucure 
slaves. One of these being too noisy, they sub- 
sequently slaughtered, and threw down in their 
retreat! This was only one of their many bloody 
exploits during 57 and '58, since which cross roads 
have been opened to intersect their line of 
approach and cut off escape. For clearing land and 
making a passage through those dark wildernesses 
of the N.E. frontier, there is no tool that can 
equal the dhao; they are manufactured wholesale 
in Calcutta for the tea planters, being used in pre- 
paring the forest lands for cultivation. It astonishes 
a traveller to see the strange operation of road 
cutting through virgin forest. The proposed 
route being chosen by guess (occasionally assisted 
by a pocket compass) the aboriginal guide mounts 
the tallest tree in a bee line two or three hundred 
yards off with a rude drum, which he beats briskly 
to show the way. Then three or four elephants 
are arranged in order, covering the desired width of 
roadway; 2 gang of labourers on the right and 
left hand, with a few ahead of the bulky four- 
footed pioneers, flourish their sharp dhâos; the 
drivers are similarly armed, so as to demolish the 
overhanging network of hanging creepers, and 

endulous branches. At the first tap of drum, all 

ands, elephants included, exert all their strength 
to crash and smash, and cut every green thing in 
the line; it is very monotonous and fatiguing 
labour, only varied occasionally by the attack of 
bees or hornets, or an alarm of the “ giant nettles.” 
In the latter case the direction is changed, as 
neither man nor beast will face this vegetable 
enemy. 

From three to six miles may be accomplished in 
a day, and these cuttings have to be oleared afresh 
every cold season, as they are choked up anew by 
the growth produced during the periodical rains. 
Rattans beset with fishhook spines crawl in 
lengths of 50ft long. Dalbergia scandens, over 
100ft., strangles the timber trees; the gorgeous 
Thunbergia grandiflora attains equal length, 
smothering all 


its neighbours in an inextricable 


heap of foliage and flowers, in lands where man has 
rarely or ever trod the deep black soil, testifying 
to the decomposed vegetable strata of centuries, 
No. 1, dhâo drawn; No. 2, sheathed in flat wood 
one-sided plaited cane holders, and rattan sling. 
Eos. 


COMMANDING ‘THE SUN TO STAY 
-STILL 


27462.J— F. R. A. S. has helped me wonder- 
fully in understanding the kinematics of a helio- 
stat proper. I wish this gentleman would also 
overlook the following hypothetical illustration, 
and kindly point out where I am wrong. 

„Supposing we have an American clock, and 
tilted it at such an angle that the angle formed by 
the axis of the wheel carrying the hour hand AC, 
and the normal A B is coincident with the degree 
of latitude of the pae 

The above initials refer to the following diagram, 
where D is the clock and E the mirror. 


Then looking in the direction of the wheel’s 
axis, along C A, we should find it pointed directly 
to the polar star (assuming the clock had been set 
geographically north and south), whence the 
wheel's axis C A would be parallel with the earth's 
polar axis. | : 

The mirror E would be rigidly fixed, intersect- 
ing the axis of the wheel C A at right angles, and, 
consequently, when the clock is set in motion it 
revolves the mirror, reflecting the incident solar 
fasciculus in one constant direction. Is this 
correct? The position of the mirror is my 
weak point. A diagram of a simple form of 
heliostat will oblige. I saw one at the “ In- 
ventories made from an American clock; but, of 
course, did not understand its details. 

big Solar Radiance. 


HOW TO ADJUST A TELESCOPE 
EQUATORIALLY BY DAYLIGHT. 


[ 27463. ]—FINDING, as a constant reader of your 
paper, that there is a large body of astronomical 
readers and observers, it has occurred to me that a 
few words on the above subject from one who has 
had some little experience, single-handed, in 
mounting telescopes truly might be not only in- 
teresting, but also helpful to others, and perhaps 
novel to some. 

I would say, at the outset, that the whole of the 
adjustments cannot be thus performed; but sucha 
large proportion as to be practically all that take 
much time can. 

Further, this method and these hints may help 
some who, like myself, have essayed to correctl 
place instruments furnished with a fixed spirit 
level which is incorrectly adjusted, and a fixed 
R. A. vernier which is also out of place, the worry 
of which none but victims know. 

Taking as a summary the six adjustments enu- 
merated in Chambers’s “ Descriptive Astronomy,” 
which are generally acknowledged as exhaustive, 
and the instructions for which by starlight are 
there clearly given, I think it will be found that 
four, if not five, of the adjustments, one of which, 
Chambers states, “ ought to be performed by the 
maker,” can be satisfactorily and easily done by 
daylight. Most codes of instructions give as a 
necessary factor a “ striding level,” which, as a very 
expensive instrument and not often wanted, is an 
item that may, by this means, be satisfactorily 
dispensed with in favour of a good ordinary spirit 
level, that can be bought for 1s. 6d. or 28. 

The spirit level, then, is the means by which all 
is to be done. 

First, with the dec. circle facing east, lay your 
level lengthwise on the body tube, and bring the 
bubble central. Read the declination vernier ; 
repeat the operation with the circle west, and read 
the vernier again. Should there be a difference 
between the two, the half thereof will be the true 
reading; alter your declination vernier to the afore- 
said half-way reading, and it will be correotly set. 
To make sure that the outside of the body-tube of 
the telescope is true, the operation may be checked 
both east and west of the Polar axis by taking the 
readings with the tube level pointing both north 
and south. 


idk A COTA en, ei 
— 


372 


ENGLISH MECHANIO AND WORLD OF SOIENCE: No. 1, 160. 


JUNE 17, 1887, 


Next, to get the instrument level (which, if you 
have a fixed bubble incorrectly placed as mine 
was, may cause sleepless nights untold). When 
the dec. vernier reads the same with the bubble 
central when laid on the instrument pointing north 
and south, when it is both east and west of the 
Polar axis, the declination is then horizontal ; or if 
the R.A. vernier be known to be true, the movable 
vernier that goes with the telescope pointing 
six hours E. or W., and the telescope itself point- 
ing E. or W. and the level laid on it, the bubble 
stands central. When the deo, vernier reads 0, the 
instrument is algo level then. 

To place the Polar axis at its correct altitude, 
set the dec. vernier when east to the co-latitude of 
the place (in Dulwich 38° 38 ), and when the bubble 
is central on the body-tube both east and west at this 
reading, the Polar axis is then correctly adjusted. 
Of course, to do this, it is only necessary to raise or 
lower the latitude screw. ? 

Finally; when, with ‘tle ‘dec. vernier at the co- 
latitude of the place, the bubble is central on the 
tube east and west of the Polar axis, the then 
position of the movable R.A. vernier will be the 
true zero, or 0 hours point on the hour circle and 
the correct position for the index of the fixed 
vernier. l i 

This is all that ís necessary to be done with the 
level, and all that now remains to do will be to 
place the instrument in position by means of a star 
at transit; or, better still, by six-hour stars as 
desoribed in the textbooks. 

The five adjustments referred to will be found 
to have been all perfected, the only one to be per- 
formed by night being as before, the final placing 
in the meridian of the entire instrument. 

In a reflector, any alteration of the large 
mirror will, of course, at once alter the readings of 
one or both verniers. 

Al Fard. 


BARNARD’S. COMET (E 1887). 


[27464.]—I sAw this comet last night. It is 
rather faint, but the aspect is somewhat peculiar, 
and differs from'the usual telescopic comet. A 
bright nucleus equals 10mag., scarcely stellar, with 
a fan-shaped coma or tail fading gradually away on 
the N. side: It gave me the impression of a large 
comet very distant (very foreshortened). It was 
poe oe with about 150. Diameter of coma 
about 2’. | 


June 18. Herbert Ingall. 


LARGE SUNSPOT, . 


[27465.]—NOTWITHSTANDING the faot that| 


the reputed sunspot period is now about at its 
minimum, there is at present on the sun's disc an 
extraordinary large spot, so large as to be dis- 
tinctly visible to the unaided 
en Wednesday last, June 8th, when observing the 
sun with my telescope, not having observed it for 
several days before. It was then well on the fol- 
lowing, edge of the diso, and I perceived at once, 
from its great size, that it. would be visible to the 
unaided oyes, and on looking through a piece of 
smoked glass I saw it quite easily. I have also 
seen it in that way each. day since, and it is still 
visible in the same way. to-day, though of course, 
in consequence of the sun's rotation on his axis, it 
is now getting near the preceding edge of the disc. 
As seen in the telescope, it is very nearly a true 
cirole in shape, both umbra and penumbra, and 
the umbra is not crossed by any visible bridges, 
though it certainly does not present one uniform 
black appearance, being apparently somewhat 
mottled—an appearance which.I have never been 
able to distinguish so clearly in any sunspot before 
with the means at my disposal (3in. across). Close 
to the large spot, on the southern side, there was at 
first a group of six or seven very small spots, but 
yesterday three or four of these had disappeared 
or coalesced with their companions, leaving only 
three visible, and these very close together. There. 
was only a very small spot north of the large one, 
at first just clear of the penumbra; but yesterday 
the penumbra appeared to have stretched out to a 
oint in the direction of the small spot, and em- 
raced it. 1 in the wake of the large spot, 
but some considerable distance from it, another 
group of three or four small spots made their 
1 on the following edge of the disc on 
Tiday last. Altogether, taking the present dis- 
play into consideration with other fine displays 
which have been visible occasionally during the 
past few months, it would appear as if old Sol were 
suddenly waking up from his period of minimum 
activity, and so it behoves everybody who is at all 
interested in the subject to keep their eyes on 
him, Excelsior. 


OURIOUS NOISE—EARTHQUAKE P 

[27466.]—-ON Wednesday evening last, at a little 
after 7 o'clock, I was somewhat startled at hearing 
a most peculiar noise. It began with a rushing 
sound as if a sudden gust of wind were shakin 
the trees. It being quite calm atthe time, I looke 


p 


eyes. I first saw it |; 


the. least disturbance. 


than half a second between each. 


tioned. The reporb in 


at 5 o'clock, which would be within an 


disturbance. 
Wellington, Somerset. 


PITCH STRIKER. | | 

[[27467.]—IN answer to “One Deeply Interested” 
(letter 27894), I beg tosay that several weeks absence 
from England 
noticed and pepe to his former communication to 
which he refers. I cannot understand why he 
“naturally inferred ” either “ that I had something 
much better, or “could design . 
Greenwood himself has got out a better tool" 
than the one which is the subject: of this query, 
and even of these better tools he says, Though a 
novelty in the trade, they will be of little service 
to a turner well up in the art of cutting sorews by 
hand ; they are not all that I could wish them for 
the amateur. Having introduced the subject in my 
book, I felt in a manner bound to get out a better 
tool, and the above is the best I could think of for 
self-leading sorew tools.“ 

It is too late this week to make drawings for 

ublication in the next issue of the ENGLISH 

ECHANIC; but I intend forwarding correct 
drawings of the pitoh striker Whina one inet this 
query, and also of the more recent self-leading tool 
referred to above. As it is possible that some one 
else may reply in time for publication with this 
letter, I shall wait the appearance of the next 
issue before sending off any drawings. í | 
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WORKSHOP SCRAPS—GLUTEN. 


5 very simply- prepared adhesive 
substance, as I described many years ago in our 
“E. M.,“ is largely used by cabinet-makers and 
carpenters in India, under the Persian name 
Nushisht, meaning sitting down. It certainly sets 
rapidly and firmly, and is superior to glue for 
many delicate purposes. I think I once described 
a very highly-finished imitation book, the very best 
po sible resemblance, made by a young carpenter 
in my employ. It has 1 5 pppearanoe of a thick 
volume, nearly 1ft. long by 3in. or din, thick, an 
‘Gin. broad, of camphor wood, backed and cornered 
with ebony; inlaid on each board, an ornamental 
inlaid escutcheon of ebony and ivory,;. silver plate 
‘engraved with initials, The woodwork is beauti- 
‘fully put together and held by the gluten. Hinges 
and silver spring secure t id. en it Was 
finished I gave a light touch with a rasp, and some 
sprinkling on the parts respresenting the closéd 
pages. I then lettered the title of this sham book 
by carving in large printer's type, Letters of a 
Fady, try or nolo 
Fun bn with china vermilion, pressing it well into 
e hollows of the, carving, and when hard, rubbing 
the letters smooth with pumice, stone; finally, a, 
‘coat of transparent varnish over everything. The 
‘work is as sound and handsome as when made 14 
years ago, sxcepting two or threé zmäll pieoe 
knocked out of the title by wear ahd tear of travel- 
ling. A companion envelope case, with several com- 
partments, much inlaid work, with feet of ebony and 
ivory, is: made of the same materials as the letter 
box, and is put together with: the, same adhesive. 
Of course, all paper kept:in these receptacles. has a 
pleasant odour of onmphor, communicated by the 
wood, and. is insect proof. Gluten js made thus: 
Put a quantity of new and pure wheat flour into a. 
piece of muslin; tie the cloth loosely with string, 
take it under the tap of a soft-water cistern, let go 
a gentle stream on the flour, rub 1 gently, 
till the water runs clear; then open the oloth, 
8 the gluten on a clean board, beat with a small 
ry mallet, and turn it over continually till tough 
and stringy, like birdlime. Use quickly, as it 
hardens soon. ! Vos. 


g the experiment of, nolouring some 
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CENTRES FOR SOFT WOOD. 


27469.]—I AM sorry my centres are not old- 
fashioned enough to please “ A., Liverpool.” To 


in every direction, but could see no indication of 
In a few seconds the noise 
changed to a very deep and subdued roar, and in 
a few seconds more ended with two or three dis- 
tinctly separate sounds, with intervals of not more 
) | . It was quite 
impossible to judge from what direction the sounds 
came; in fact, there was something so peculiar 
about them that, although they were far from loud, 
I stopped to listen, and at once came to the con- 
clusion that they were subterranean noises, and 
made the remark to one or two friends, who also 
heard them, that we must expect either an earth- 
quake, or that we should soon ‘hear of one having 
occurred elsewhere. I was certainly surprised to 
see that neither Thursday's nor Friday's papers gave 
any intimation of either noise or. earthquake, so 
should be glad to- know if any of: your readers 
heard any unaccountable noise at the time men- 
Saturday’s paper of the 
earthquake in Central Asia on 1 morning 

our or 80 
of the time I heard it, quite confirms my idea 
that the noise was connected with a subterranean 


Wi. S. F. l 


must be my excuse for not having 


understand sketch, imagine two ordinary centres; 
instead of ending ìn the usual point, let there be a 
small cylindrical extension, then the point. Let 
the live centre have in addition two prongs. The 
“idea” is (1) to prevent a large bit of soft wood 
flying away from the centre when the gouge 
catches a knot or projection; (2) to keep work 
always centred, no matter how far the centres are 
pushed in; (8) to allow work to be removed and 
replaced any number of times without running ont 
of truth; (4) to allow a piece of soft wood to be 
fixed for turning by slight pressure from back 
poppet. The centres are, of course, of “an un- 
usual shape,” otherwise they would not have been 
inserted. To make live’ centre take à piece sf 
square steel, forge one ‘end to a lozenge shape, th 
other to a oone; cut (with hack-saw) or file out 
two deep nicks in the end of the lozenge, tum up 
‘cone to fit chuck. Then turn up a cone between 
nicks, as in sketch, and finish prongs with file, and 
you will find your work well repaid. Tempering 
hardly necessary ; if anything, it should 9 

| a eae a, 0. 


Technical Education in America. — The 
following comments by the Electrical Review of 
New York, may be read with benefit by those who 
are so anxious to promos what they call.“ teohnital 
education. " “A few weeks more, and à new army 
of young electrical engineers enter the field of 
practical life. They know formule and theories 
by the page, and can design machinery of many 
„descriptions, sometimes making a mistake not un- 
common among old engineers—that of trying to 
put two pieces of metal in the same place. The 
less the real knowledge, the more oné is apt to 
‘think of one’s ‘attainments. So much must be 
accomplished in a technical course of three ot 
four years that a part is done hurriedly. A 
practical steam engineer of high reputation once 
remarked that he had rather face a man witha 
shot gun, bulldog included, than a recent graduate 
with a-steam indicator. This feeling—and it isa 
general one—is not due to jealousy, but to a def- 
oiency and correspondingself-assextion in practical 
matters, on the part of the beginner. This yearlé 
graduates ought not to expect leading positions at 
once. They can learn more in humble places, and 
their mistakes are far less likely. to disturb others 
or injure their own reputation. In electrical 
engineering more than in any other profession, one, 
is now oalled upon to design new mac and 
apparatus. There is always a cheap and si ; 
pan ey om many expensive ore e 18 

Sis tienen peyience,, in the workshop only 
will fit one: to select ont of the many the most 
suitable and cheapest: method of. manufacture. 
Just as a dynamo builder must know something of 
current and electromotive force required for the 
lamps or motors, so a manufacturer needs a know- 


— 


machines and other products are to be commercially 
successful. — moi yee ss 
_ VULCABESTON is the name of a new article, in- 
‘tending to combine all the valuable qualities of 
asbestos and Indiarubber. It forms a substance 
of the toughness of horn, although it can be made 
of any degree of flexibility; it is a non-conductof 
of electricity, and stands the sevérest test of acids, 
steam, gases, eto. One of the most important axés 
of the new article is as a moulded piston rod 
packing ring, made to fit any sized rod or stuffing. 
box, and to be sprung in place with a slight prosite 
‘one or more rings being used as desired, and formit 

a perfectly tight steam joint, These rings do not 
wear the rod, and they are self-lubricating. The 
first set made of these rings has been in use over 
eleven months, in a Hartfort, Conn., manufactory, 
on an engine run at 280 strokes per minute, and 
is still in perfect order. Vulcanised asbestos piston 
rod packing in the form of flexible rope, of all sizes, 
will not shrink or blow out, and is especially 
adapted for use oti locomotives and ocean steamers, 
end in other places where loss of time in repacking 
is of the greatest consequence, and when the use 


4 pf ordinary steam cones owe consequent! ; 


be entirely inadmissible. In consequence of f 
great strength and durability, it can be used where- 
ever metallic packings have heretofore been 
necessary. e 

' A PAPER on “Magnetic Torsion of Iron Wires” 
was read before the Physical Sooisty by Mr Stiel- 
ford Bidwell. This is an account of experiments 
made on the twisting produced by sending a 
ourrent along magnetised iron wires, and the 
author shows that Widemann's ex lanation of 
these phenomena —by .assunting a difference in 
molecular friction at the polar and lateral surfaces 
of magnetised molecules—is unsatisfactory. The 
wires were magnetised longitudinally by means of 
a solenoid in the axis of which the wires were sus- 
pended. To obtain consistent results it was found 
necessary to demagnetise the wire between the 
observations. Thisis done by reversed currents of 
gradually decreasing strength, and a simple 
arrangement of rheostat and commutator devised 
for this purpose was exhibited, 


ledge. of all that pertains to electricity, if his. 
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REPLIES TO QUERIES. 


— — 

% In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
2 number of the query asked. 


(61903. ]|—Harmonium.—In reply to Queen” 
(page 349), I see no use in repeating my previous 
statements in reference to this query. f should 
advise him to replace the broad reeds with reeds 
of narrower scale, as the latter seem more suitable 
for his instrament. The fault is not due to the 
setting of the tongues. I come to this conclusion 
on the ground of the evidence given by the querist. 
There 1s certainly something wrong with the in- 
strument, which only a personal examination will 
reveal, otherwise the broad-scale reeds ought to 
sound as well as the narrower ones; but I hold the 
opinion that the former kind of reeds require 
larger reed and pallet apertures, and also more 
wind than that required by the reeds of narrower 
scale, If “ 
16ft, bass should be like in a good harmonium, let 
him endeavour to get to hear an Alexandre instru- 
ment. In the Alexandre harmonium the bass is 
particularly rich. Ido not mean to infer by thia 
that the Alexandre instruments are the only har- 
moniums that possess good basses ; but I simply 
refer him to that class of harmoniums in which he 
will be certain to find a good 16ft. bass. In some 
harmoniums the lower notes. of the Bourdon 
register are almost indistinguishable, being little 
better than a waste of wind, with but little result, 
In all good and well-made harmoniums such is not 
the case. The sub-basses in American organs do 
not always come out as rich in depth of tone as 
they should do. The reeds often get the blame, 


when the fault lies in another direction. I cannot, | 
however go very far into the subject in these 
columns. If “Queen” thinks the fault lies in the 


setting of the tongues, he can send the 18 Bourdon 
reeds to me, and will 


charge, just to satisfy him on this point.—G, 
FRYER. | l 


[62090.] — Estimation of N and PO, in| 
ou require an approximate | 


Manures.(U.Q.) —If 
estimation only, the following is an easy and rapid 
method. 


organic matter and of the ammonia is liberated as 


A flask capable of containing about half-pint | 


D provided with a narrow delivery tube bent twice 


at tight angles. One limb, rather the shorter of | 
the two, passes air-tight through the cork, and is 


This tabe descend nearly to the bottom of the 


fask. A second very: narrow short tube is also | 
passed through the cork, and serves for the escape | 
of air when the cork is introduced. The longer | 


limb of the delivery tube dips into a tall graduated 
cylinder. 
OCaOla. About one grain of guano is weighed in the 
end of a broken test tube containing a few shot to 
make it float upright. This tube is let down on to 
the surface of the solution in the flask, the cork 
adjusted, and the short tube closed with wax. The 
flask is shaken to upset the tube of guano, when a 
volume of liquid equal to the N evolved is driven 
over into the graduated tube, The cylinder mean- 
while is depressed to bring the two liquids to one 
level, The wax plug is removed and the liquid in 
the delivery tube allowed to run into the cylinder. 
The volume of liquid is acourately measured, and 
can be corrected for temperature and pressure ; or 
a blank experiment can be made with a known 
quantity of ammonia, when, if the temperature is 


the same in both experiments, no correction need | 


be made. Instead of measuring the liquid driven 
over, the apparatus may be arranged so that the 
gas is measured by adapting a flexible tube from 
the outlet to the small end of a burette, standing 
in a cylinder of water. The burette is raised as 
the gas is collected, and the volume read off. 
necessary, I will give fuller details and sketch of 
apparatus. The more accurate method is the com- 
bustion with soda lime. The ammonia may be 
separately determined by expulsion with milk o 

lime (Schlösing's method), collect in acid an 

titrate with alkali, or weigh as platino-chloride. 
For phosphoric acid, mix 1 part with 1 of sod. 
carb. and 1 of pot. nit., ignite, dissolve in HCl, 
evaporate to dryness, take up with HON dil., filter, 
add Am HO in excess, then acetic acid until phos. 
lime is dissolved, add acetate of uranium, filter, 
wash, dry, and ignite, and weigh as uranium phos- 
phate (Fresenius).—SM. 


e Batteries.—1 extract the 
following from Preece and Sivewright's tele- 
graphy, and as I do not remember seeing a sketch 
of Siemens and Halske's battery in the“ E. M.,“ I 
give one, and with the following explanation, I 
trust it will be quite clear :—A is a glass vessel, K 
a cross of sheet copper, to which is connected the 
insulated wire W. Over K stands a tube, C, of 
unglazed porcelain, having its lower part widened 
out bell-fashion ; into this put the crystals of the 


Queen” would like to know what a 


set them for him, free of 


1. It depends upon the fact that when 
guano is treated with Cal the nitrogen of the 


The flask is half-filled with a solution off 


| have been given many times; and in 


copper sulphate. The glass vessel is packed as far 
as C with paper pulp, which in its preparation has 
been treated with sulphurio acid, and work up into 
a homogeneous glutinous mass. This is well 

ressed down, and on it the zinc cylinder Z stands, 

aving a neck N to which the copper wire from the 
next cell is attached. These cells are used upon 
the Indo-European line between London and 


77 
u 


00 
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x the puxpose of supplying 
Bor battery has a con- 


my query, may I ask 


the cost per bath.— BOOTLE. od 


| 62823. ]-—Engine Governors.—I think“ Wood 
Butcher had better consult the indices, or look on 
page 159 of the present volume. At any rate, if 
he wants information he should put a definite 
question with details of the engine. It does not 
matter whether it is used for wood or other turn- 
ing, and as to a “ lin. steam pin, some explanation 


is necessary.—J. T. M. e 

162324. —Cas- Engine. — Why not apply to the 
makers, or procure the specification of the patent? 
good for making joints with flanged 
does not require soaking in oil or wate 


es. 


pi 
r; but the 


If | flanges should be bolted together carefully.—NUN. 


DOR. 


' [62328.]-—Burnished Plated Goods. — The. 
directions asked for by A Perpetual Subscriber“ 
: i this ease it 
would evidently be useless to repeat them.—A. W. 

(62337. ]—Air-Pump Valves.—If by air-pump 
is meant the pneumatic p, no doubt the 
material: which “looks like. green oiled silk” is 
exactly what it looks like. NUN. DoB. 

[62338.] — e Surface of India- 
rubber. Remove with glasspaper; but it is not 
necessary—a mere wipe with a rag is sufficient 
prove there is no grease on it, If not success- 
ae wash the surface with mineral naphtha.—Sa ML. 
RAT. „ 

J62843.]—Hydraulio Leathers.— G. L. C.“ 
will find a sketch. on p. 227, No. 946, which should 
be sufficient guide for him. He should get the 
best oak-bark tanned leather and soak in soft 
water. There is nowecretabout the matter, and he 
ought to be able to invent any “dies” he may re- 
quire for himself.— SAML. RAT. 


[62326.]~Joint—Yes, asbestos sheet is very : 
ay 


[62844.|—Hand Bells.—Why not get a set 
from the pinoa -makers, of felt-covered 
hammer, The only way to repair a cracked bell 
is to braze it; the alternative is to run a saw cut 
down the crack and drill a small hole just beyond 
the limit of the crack,—C. K. P. 


[62351.]—Boat Varnish.—Copal is the varnish 
generally used by boat builders, and it is, as a rule, 
applied with a brush. It is not necessary to remove 
the old varnish ; but it is advisable to get as smooth 
a surface as possible, and for that reason the old 
stuff is often removed. A quick-drying copal 
varnish, such as can be bought in Long Aore under 
the name of carriage varnish or rubbing varnish, is 
the thing to use.—SAML., RAY. 


[62353.]—Loaded Dice.— Easy enough to load 
dice, surely; but not so easy to find members of 
the Juggins or Mug family nowadays to be sucked 
in by them.— SAML. RAY. 


[62358.]—Length of Emery Cloth Sheets.— 


This querist can have emery cloth of any desired 


length, but they are not found in commerce except 
in the, ordinary square-foot size, for the simple 
reason that they are not wanted. No doubt if 
querist asked for addresses of manufacturers he 
would get them, and find the makers willing to 
make anything he wanted. NUN. DOR. 


62361. — Sta tues in St. Paul's. — G. F. O.“ 
asks what certain letters mean over statues in the 
dome of St. Paul's. Question really is, Are there 
295 statues in the dome, and if so where 7—0LD 

AIN. 


[62368.] — Bellows Query.— This question 
simply depends on the quantity of air delivered in 
a given time, and is simply a “sum.” Without 
attempting to make any calculation, which the 
querist can do for himself, I should say that a 
double-action 24in. bellows was as powerful as an 
ordinary 36in. pear-shaped bellows; but it is 
simply a matter for caloulation, and if any of your 
readers feél inclined for arithmetic they will probe 
ably: answer the.“ Amateur Blacksmith.”—E. G. M. 


 [62896.]—Purification of Mercury.—I have 


heard of ‘electrically purified mercury, but I can- 


not see what advantage electrolysis possesses over 
distillation. I may be wrong; but it seems to me 
to be merely a dodge to extract more money from 
the pocket of the unwary dentist, to whom this 
mercury is specially recommended.—SM. 


[42406.]—Speeding Leval Separator.—I 
have now got my separator running at 6,400 revolu- 
tions, and find that Mx., Bull. is quite correct; the 
tone when at full dpeed is G sharp. This seems to 
a peculiar fact, considering that the mass of 
metal is different in each machine. Correspondents 
have been so kind in answering my queries, I am 
tempted to ask another. The power of the horse is 


transmitted by means of a large spur wheel and 


{pinion working outside the house, and a large spur 
‘wheel working on the shaft which leads into the 
‘house, and which drives another small pinion; on 
‘the shaft of this a large pulley is keyed driving 
ithe “ intermediate,” which again has a large palley 


driving the separator. There seems to me to be in 


this arrangement a great loss of power, which I 
‘should like to save. I suppose, owing to the condi- 
‘tions of a horse-gear, the first transmission of 
ipower must be by toothed wheels; but I should 
like to know if I could save anything by substi- 
‘tuting pulleys and belt for the second pair of 
iboothed wheels, Of course, there is a vast distance 
between the 24 revolutions per minute the horse 
makes and the 6,500 of the separator, and no better 
larrangement may be possible; but being only an 
‘amateur I cannot be sure of it.— DOCTOR MEDI- 


[62437.]—Photographic.—My experience of 
‘mercuric intensification is quite different from that 
lof “ Solar Radiance.” I do not find that the image is 
‘strengthened “proportionally but the reverse, so 
that “entering into the discussion deeply” would 
be waste of time. 2, Alum is not recommended 
by me to toughen the film, but to lai reed 
slings the silver compounds.—B. Sc., Ply- 
mouth. 


¢3(62437.]—Photographic.—I would beg to refer 
“Solar Radiance to a letter of mine on In- 
tensification,” which appeared in the “ E. M.” of 
August 27th, 1886, page 680. If the statements I 
made in that letter are correct (and I have never 
seen them questioned), then “ B.Sc, Plymouth,” 
is correct in saying that intensification is the proper 
treatment for the negative in question. It may be 
correct to say that intensification strengthens the 
image proportionally in the negative; but if 
correct, it is only dorreot in a certain sense. At 
any rate, when we come to the print taken from 
the negative, the result is certainly not a propor- 
tionate strengthening of the lights and shadows, 
The result of intensifying a giyen negative is to 
produce greater contrast in the lights and shadows 
in a print derived therefrom; and it is -possible 
with certain negatives to carry intensification so 
far, that by the time the high lights are sufficiently 
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printed, the shadows will be so black that all detail 
in them is lost, and this even though the details in 
the shadows appeared pretty fairly in the original 
negative, and still more distinctly in the intensified 
negative. If I have made this clear enough, 
“Solar Radiance” will perceive that there is no 
need for thinning the transparent portions of his 
negative. I quite agree with “Solar Radiance” 
that this is an important point, and one that is not 
generally understood ; indeed, I have met with one 
photographer who said he never practised intensi- 
fication because it intensified the shadows as well 
as the high lights! This appears to be “Solar 
Radiance’s” difficulty; and I would again refer 
him to my former letter, where he will find a rule 
for intensification which I think will be of use to 
him.—J. MILLER, «| | l 


Aer Luminous Paint.—If Samuel Ray 
W 


apply this to the. coil machine: If, instead of the 
bundle of wires, we place within the coil a thin 
iron tube, and inside of this another similar tube, 
the first tube will show at one end, say, north 
polarity. The second tube will show south polarity 
induced by the first tube, and a third tube will 
show north polarity induced in it by the action of 
the second tube, and so on ad infinitum; so that 
this series of tubes, although strongly magnetic, 
will have no distinctive polarity, because each tube 
bas a polarity different from those on each side of 
it. These tubes would be difficult and expensive 
to fit one within another, and in practice a bundle 
of iron wires is found as efficient. But as with the. 
tubes so with the bundle: each successive ring of 
wire is of a different polarity to those on each side 
of it. The induced current in the coil being pro- 
daced by the magnetic reaction on the wire, a much 
greater induced current will result, because a greater 


1 kindly refer to my answer to this query, he | ©: : mae ; : 
311 ae St nee a ha nai j magnetism has been produoed than if the iron were 
will see that the substance to be painted is glass, in one piece. We may still further increase the 


consequently it would never do to put neutral base | * ne | radia" 
on first, as that would prevent the luminous paint | Magnetio influence by filing the ends of the bundle 
showing through ‘the glass. When wood is to be bf wires quite flat 5 Applying to turn roun or twenty; and the re er of. 
painted, neutral base is put on first, then luminous, bach end a flat disc of iron. This action of the the wire kept out of the, way, f the gal- 
then over-varnish, The neutral base not only bundle of wire was discovered by me about 40 sala ieee 2 Ppr ou 9 il eix ae Bond, 
nentralises any injurious effecta arising from any Venrz ago. I have no doubt it is known to many | Yanometer. The.tangant of the defigation art 
former paint on the wood; but also helps to reflect thers, but T have never seen it mentioned in print. My ease Lende is That swith, the Tot aac PERE TER 
any of the, luminous ‘rays that. might otherwise be —PEN-Y-VAN, , n ar E imes Length ar needle the a Bliss Arrat GE «hal» 
absorbed by the wood. I may also mention that I} [62495.]—Photography—Vague Formule.— dae deflection has Taachied 47, Also that. witha | 
am personally acquainted with Mr. Horne.— WM.] Those of your readers who replied to this query on | ring eight times length of needle in diameter the- 
ROWLAND HART. tS 5 Ip. 328, may be interested in the following from the] lead in up to 40° deflection is as correct sa ae 
(62444, ]—Bills ofSale.—The Statute of Limita- | British Journal of Photography; but I hope that read off A ring twelve, times length of npedle-in . 
tions would give twenty years from the exoou- they will not dispute as to which: one “managed to diameter is generall considered practically correo. 
tion of the bill of sale, presuming it was a deed— esgape blunders of a a egregious 8 . ut brass strip of. brass. 
that is, a document under seal—and presuming. it | — Our contemporary,:the ENGLISH MECHANIO, | 


have used a stout brass wire ; but a strip of brass 
jpeg g a | recently printed a letter from a correspondent ask- 
contained a covenant. to repay the money. This ing the meaning of the expression, ‘a ten per cent, 


hich forms a zone of the sphere, having e 
i ‘needle for its centre, is theoretically better. The 
5 . pares by 33 solution,’ a form of words whose liability to mis- 


mean diameter is also more correct with a sttip 

i i f than with a wire. With respect to the multiple 
would run from the last payment of interest, or of . M e have before naga T 10 5 55 
running ah account, if either of these events hap- Pages. 46 38, however, quite evident that, what- 


pened.-FRED; WETHERFIELD ever practical skill and theoretical knowledge many | gtrument very much more sensitive by winding 
. | 5 ’ | amateurs. and others are possessed of, the know- 


: tas sof No. 28, providing that the resistance ( 
[62463, |—Registration.—No advantage could ledge of the application of element élence to 55 a 1 E 
belgained oy t registration of a Society for the | ¢ 18 rakta aid. 5 5 wouldniotbeanerionsaddition Tf yoa yan 


es 188 és oles of weights and measures is by no means | to caloulate the strength.of your currents dn.ampures, | 
Promotion of Church Music” under the Companies | general; for on reading the replies to this parti: from 1 1 soar 1 ead fal 


Acts. It gives no standing, and confers no right gular query we note that, though six correspondents f to remember that i l a Bi ring 70m, 
whatever to grant certificates. If the sooiety'in'{ have rushed to the recone: one only—and ‘he dis- Gamer bold detlbot Sane ! abe te us 995 
course of time gets influential and numerous misses the subject in a Few lines—has managed to wien the current is about 1 ampere ; hence, at ing 
enough, they may apply for a charter, but it is not | escape blunders of a most egregious desoription.| 350m. diameter would, perhaps, be more conve- ` 
easy to get this. 2. Any person or society can | The:subject is by no means an unimportant one, | nient than a 36cm. ring. A deflection of 45° would | 
issue certificates ; but whether they aro of value or and. we will, therefore, make a few ractical obser- correspond to 5 am tres, and since the’ gen 0 
are utterly worthless isa matter of opinion or vations upon it very shortly.” No doubt the obser-| 45° = unity it would only be necesshty to multiply 
Popo Pion, _ 3, I- bave no experience of the vations will be. highly interesting when they] the tangent of any other deflection by ö to. get he. 
: act, 1 and „ . pa ta appear.—P. J. L 2 oode locu u Fourrent in ampères. Also 5 turns of wire on the 
in Tact, I was not aware of its existence. 4. ej ` .. Eee. E i i i q gt de- 
fees of registration are to be found in the Acts, 5. [62500.]—Lathe Bands.—For some time I have fection Gh ase l ak 5 ; AD 
A “Deed of Constitution” shontd rather be named used cotton band Ain. diameter on a 3in. Britannia wankd giro the santquasdegtion bnd ons 
Memorandum and Articles of Association.)“ — 5 we 15 0 tna es ‘ho fourth of an ampere,)100-tnms the same deflection. - 
Piece Elsen V Locks (af gut bands) pei over the smalle eed ‘with one-twentieth of an ampere. I ihe readings, 
— ut Flanges.— No ( g >P Ei ma th} When using the multiple coil would, 
[62470.]—Wheels without gos, cone; but my greatest comfurt has arisen from the | Ten using oe eee ti a E th 
doubt if engines have eight or ten wheels, one use of a tightening or “ taking-up” pulley. By a ant dividing by whatever multiple of 5 that 
air can well have no flanges; but in the New light tightening pulley (running against the elack | there are turns on the coil to get the ourrent in 
South Wales engines there are eat 8 wheels, and | side of band), almost any strain can be put on the | ampdres.— A. N. S. 
the middle pair without flanges, Does Mr. Gobert | band, and the band can be readily shifted from en of Throw for Sin, Lathe.— 
think that is safe? I do not. LOCo. ' | speed to speed without making one anxious ab to 1i ink S. Grey will notice that I took the total 
, (ERLI Balony Query.—If the train con- | whether the band. will be exactly the tight length, | throw when I gave 4in. and 4}in.; whilst the other 
sisted of 23 vehicles of 12 tons each, the total] for any pair of grooves; but the shape of the groove | correspondents measured to the centre of crank in 
weight would be 276 tons, and, taking friction at 81b. | is of very much greaterimportance than the diameter | the usual way, I adopted your way of reckoning. 
per ton, it would require an engine to ¢xerta force. of the band. The grooves are nearly always made] Gan “N. D. F. P.“ give us the weight of his Holtz- 
of 2,208lb. in order to put such a train in’ motion | too flat, or open, and it is very hard to, convince apffel wheel?—not 140lb., Im sure; I shoul 
on the level.—CLEMENT E, STRETTON, Çi ul oneself. in turning them that they are not getting | think that much too Heavy. 50lb. for a Ain. lathe , 
ing Engineer Amalgamated Society of Railway] too deep as we work. The groove should ibe of an and 801b. for a 5in. would be about my idea; AI. 
Servants, 806, City-road, London. angle of 45° M, and this will be found to hold well fiif with trav. mandrel, not more than 7015. F. A. M. 


—Coil.Core.— ioal ‘sci | with scarcely any injury to the band, whether it 6935 
. understood a | Do x gut or Sin, mopo F.8.T,...-|_ [S2018 Length of Throw for Bin, Lathe 
the action of the bundle of iron wired used’ for the 162502. — High-Speed Electro-Moton — It to sell the shaft and get a new one. You might 
core of induotion ooils. As in statical electricity may interest Eleotrician“ and others to know | nbe-a back lever on treadle shaft, such ag sone 
a higher charge can be. given to ‘body if it has that all the'électric lamps (incandescent) in the | American lathes have; provided you can bring the 
near it some other body in which it can ‘induce a | four main courts of the Newcastle Exhibition are | shaft nearer the front, In your case the lever 
charge of an opposite nature to its own, so in maß: fed from Parson's high-speed engines and dynamos, . Would have to be longer than the treadle is from 
netism a piece of iron will become more highly 3 rather, sfeam-turbines aud dynamos combined. féont to back, so as to shorten the rise. The throw. 
magnetic if it has near it another piece of iron in | hey are each running, I belibve, at about 9,000 | of no lathe-shaft should exceed 3jin. My ahin. 
which it can induce an opposite polarity. Thus, if ‘tevs, per min. Lthink there are 17 mhchines in] lathe has a 1łin. throw, so 2łin. ought to be quite 
we have a piece of soft iron (a) surrounded by a 4 131 but. several ane Spare ones, in case of abreak- ehough for a Sin, Jathe—A. F. SHARES PEAR, 
DE I' Luttiohaustr. 14, Dresden. 


down. G. RALPH, Newoastle-on- Tyne. | 
', |[62008:7-EEi gh-Syeed Electro-Motor.—I am |.. ,(62528.]—Harmoniums. — As the very best 
corre- | reeds that can be procured can now be purchased, 


much obliged för the information given by corre-, cap 
{spondents. Would Mr, Bottone kindly describe | fdr 12s. a set of 61 notes, it is hardly worth the 
|, Re principle of the fdrm of motor he resomamiende? auerist's while to entertain the idea of making 
J have looked through some of the later volumes | harmonium reeds, and I do not think it would pay 
the querist to attempt the job,and very few 


of the * E. M.” without findings description of and 3 
‘thie. form. The work would: nob-be Heavy, and Peron would have the patience to give paola 
‘for making reeds. The best advice I can give 


would be quite uniform The axis of the armature | „te. 
must ‘bey truly vertical; as the machine driven | “ Musical” is to recommend 17 to purohase his 

reeds and not attempt to make them, and it is also 
the best policy to buy the best reeds (Esteve's or 
Turban's), and the price is certainly very reasonable. 


good or better than ever. The jarring on theG 
string is probably caused by the side linings or 
blocks being loose. I had my violin rebuilt in this 
manner and it turned out first-class. With respect 
to the ee that depends upon whom you employ; 
if you send it to a West-end shop” the charge 
would be about twenty-five shillings, whereas 
working repairer would be glad to do it for a third 
of that price. I had mine done by a man known in 
musical circles as “ Bermondsey Craven,” and it 
cost me eight shillings. I would forward “Solar 
Radiance” Mr, Craven's address, but I have un- 
fortunately lost it. OLD KLOoTZ. , 


` [62516.]—Tangent Galvanometen—Why not 

test she uh you. wind, the. coil, or make, 
preliminary experiment? This is easily done by 
connecting the ends of a long enough length of 
covered wire to the terminals of a constant battery, 

and then note the deflection with: 1, 2, Co., turns 
round rings, until the deflection reaches 60° dur 70. 
Of course, the current, must be run through the. 


whole Janeth of wire, whether there is oh on⁰j, 
rin 


joil, it depends upon how weak your’ current is, 
and of what potential. You could make the in- 


. fi 


„ 
b 


1 


a È c i 
WU 


coil of wire conducting a current of electricity, a 
certain amount of magnetism will be produced ih 
the irona. If, now, we bring another piece of iron, 
ò, into contact with the end of a, then more mag- 
netism will be produced in a, because it has some- 
thing in which to induce an opposite polarity to its 
own. The wire will also offer more resistance to 
the passage of the current, and we may go on ad 
infinitum, adding other pieces of iron, as e and d, 
and with each additional piece increasing the mag- 
netism a, and also increasing the resistance of the 
wire to the passage of the current from the battery. 


(about 40lb. weight) would be attached to upper 
end of spindle, the armature, shaft, and machine 
being practically one piece ‘revolving vert ally: I 
think a 5 of the weight might be taken off — G. FRYER. ' 

the end-bearing by a magnetic arrangement acting | ` J62524.J—Gas Cooking Range.—If, as “ Hen- 
in a direction oppone o gravity. Would this | don saya, the enamel chips off his range, and this 
arrangement be likely to! economise power 7 — is by one ofthe best makers, the best thing he can 


aoe end do is to send to the maker for plates to replace the 
The induced current produced by the reaction of [62510.] — Violin Repairing. — “Solar | faulty ones, which will be done without charge. A 
the magnet upon the wire will be greater in pro- | Radiance” should have his violin sees entirely | certain small percentage of enamels will give way 
portion as the magnetism of a has been inoreased | to pieces and rebuilt. If this is done by a man 


l in use, and every maker is liable to this. The 
y the proximity of the pieces e and ö. Now to l who understands the business, the tone will be as ]“ best makers supply other plates without charge 


therefore, 
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80 that “ Hendon's objection is not a very serious 
one. When an oven has been once used, the lining 
cannot be enamelled with any certainty, and the 

best way is to give the oven an occasional coat of 
limewash inside. —THOS. FLETCHER. 


[62531.]—Photographic.—Too much ammonia 
may have been used in the developer; this would 
cause & yellow stain. Try ferrous oxalate de- 
yeloper, and you will get quick printing negatives 
without any stain.— J. LATIMER. 


_ ~ [62531.]—Photographio.—I think that the fog 
or yellowness of which you complain is rather prę- 
duced by over- development than by anything else. 
The make of plates, however, may have something 
todo with it, so if other’ rémedies are unavailing 
you might change them. If you wish'a fine pearly- 
grey odloui Toat recommend a soda developer, such as 
Hastman's. Any formula which has sodium sulphite 
inis in addition to Hoda carbonate will do. If sulphite 
isontithed the action’ a rania, and yellow negatives 
reitt, With this’ developer bromide is rarely, 
ndededj as the sulphurous acid in the sulphate is an 
ara yee pinnae Eastman's developer: with a 
quick, nota forced, development will give negatives 
whioh’resemble those produced by ferrous oxalate. 
I think’ you' ought to vary your pyrò according to 

bsaré: For à normal half-plate I take 6 grains, 
for under 2 ‘to 4 grains, ‘and or over-exposure t 


have-ubed: 12 to 18 grains before getting printing 


density. I append the formula för a good soda 
devélopér (Hiaetman’s):— — math NE 
| ter ‘(boiling) nw 16 fl. Oz. 7 
419 jum 8 2 be. eee e eseeef eee Soz. wd i 
115 odinm par onate „% % 40. vod 
„Eyrogallio acid. . . . . . .. ...er. 102. 


Take 1 part: in 4 for use. For under-exposure add 


saturated solution carbonate of soda, för over add 
10 per cent. solution potassium bromide. I prefer 
to keep the pyro dry and add it in Pro portion of 


3 graing to oz. of diluted developer. I hope these 
suggestions will be of use.—AMATEUBTFU'⅛. 


worde J Mldchine for Slicing Fat Bacon.— 


ould’ not the “Slashing” slicer do (price one 


guinea) that was shown at the Colonial and Liver- 


pool Echibitions by Frederic Bapty, Greenwich? 
((( 


(63540, ] Photographie — With the lens de pos 
an exposure gf 


aerihsd) “which ‘works at 4% 
2seoj ought to he sufficient for open landscape at this 


time of year. The fault may be in the develop- 


vill cause flatness of imuge.— . LATIMER. 7 
[02542 | —Ealt-Bourid Bits.—Select steel, of 
section shown in sketch, About gin. at one e 


* 
i 


— 


must be bent up to admit of making the centre C; 
this end forms the cutting part. he other end is 
centred at D. For a Izin. bit the steel should be 

in. by fin. or fin —A. F. SHAKESPEAR, Lüt- 

162544. —Half- Round Bits.—I make all the 
larger sizes in the same way. For a Izin. gauge 
D bit get a piece of best 2in. octagon steel, war- 
ranted to Barden well. Commence by beating 
down the edges of angles at a mild heat for 3in. or 

t 


Ain., and work down the long shank, leaving it at 
feast zin. thick, as smooth as possible, and as 


HALF ROUND BIT 


~~ 


‘straight as an arrow from boss to tip; reduce in 
the lathe to a size above proper gauge for final 
‘finish and fit; with half-round file shape the curves 
of nook; with large flat file the semicircular part, 
which must not exceed 14 diameter of oirole. 
make mine by the yan aa Ai diagram ; thorough 
annealing without burning, I may mention. — Eos. 
SSD J Morka rep eaoh article in paper, 
‘and see that it is well folded close at all points, so 
‘that the female moth (the one that flies about—the 
“silver-fish is the male) cannot get at the cloth 
to lay her eggs. Even newspaper will do if there 


are no holes in it, or open joints or slits.— 
T. F.S. T. PEA 


[62546.]—Lunar Drawings.—This is the way 
make my lunar drawings:—If the region to be 
sketched is simple—i.e., not containing many 


of its fast rapidly-changing form. When the 


| 4 


and finish as above. This, of course, requires muo 


details, I simply mark on my sketch-book: the 
chief objects of the contour, taking care, by eye 
estimation, to have them at proper distance from 
each other and from the centre. I next join lightly 
these objects by a pencil mark, and then carefully 
examine if the aspect of the figure corresponds to 
that of the object to be drawn. Nearly always I 
am obliged to make corrections. When I am 
satisfied with the general resemblance, I perfect 
the contours by adding smaller objects, cratera, 
mountains, peaks, salient and entering angles, &. I, 
then come to the interior objects, and give to each 
its proper place and proportions. If there is time 
I now go dver the whdle region, carefully HAOR RE 
or the most minute objects I can detect. Some of 
lese require long watching, and many others are 
ften only suspected. ‘To this part of the work I 
attach the. greatest importance, because the real 
alus ‘of a drawing is measured by the number of 
rue details it coutains. We must never lose sight 
f the fact that the smallest objects we can detect, 
rom here are still large on the moon, and that it 
s only among these faint objects we can reasons, 
ably expect to find changes. If the sketeh is to 
ave a shadow, this is done the very last, on account 


»bjeat to be drawn is large and complicated, I first: 
elgot the most.centraliobject, and, taking it as a 
centre, I determine the angular positions of the 
chief objects on the walls by means of a “wire” 
in one of my eyepieces, and the position cirdle 
attached to the eyetube of my telescope. I then 
ompare the diatances of these . objects to the 
entre by means of a miorometer of my own mikine 


more time; but it becomes leas and less necessary 
as the, eye acquires the capacity of estimating dis- 
tances more correctly. I use ordinary paper, pen, 
and ink, and if there are shadings, they are done 
5 fine lines or with an ordinary penodil. 

hese,sketches are correctly copied in a book as 


soon, as possible—the sooner the better—and it is 


from this book my drawings sent to Ours are 
made. The dimensions of the sketches are regu- 


lated by the amount of details they are to contain. ` 


These must be neither too crowded nor too wide 
apart. There is a tendencytto make drawings too 
small; but a, large outline, with simply a blank in- 
side, or nearly so, seems to me very odd. We all 


this query.— C. M. GAUDIBERT. 
e OF pacer Kite,—In the ‘first place, 


: 0 uda CUOI a 
what use would its revolving be as relates to the 
attraction of electricity from the clouds? Finally, 
is he not well aware that this would be an exces- 


{sively imprudent and dangerous experiment? I 


would suggest that instead he might ereot a tall 


pole in some field, attach to this a copper wire 


with a pointed top to it, and leave a break of, say 
lin. in said wire at, say, 6ft. from the ground, an 
when lightning seems to be about, to watch the 
result and report progress.—A., Liverpool. 


[62549.]—-Electric Kite.—Your kite is too 
small to ae string; you can make areally 
good one wit 


The natives oan draw the finest wire in the world. 
Very slender copper wire inserted in the twist of 
the kite string is better than the uncertain condi- 
tion of a wet line 995185 88 dried in the air). 

en I was a schoolboy our lecturer let go a 
monster electric kite covered by several sheets of 
the Times, the line armed with stout brass wire. 
When high up it was fastened to a post, and before 


long thero waa a Grand smssh by & discharge: They used are what are called muffle furnaces, the goods 


are dangerous toys. Eos. 
[62551.]—Oompress Pad. A man need not 


necessarily be a truss-maker to turn out that very 


simple pec A toy-maker, one of those small 
shops where scigntific playthings are constructed, 
would copy it well from that illustration and de- 
scription in “B.M.” Are you quite sure about 
your injury? Is it so named after medical exami- 
nation 7— Hos. 


[62553 ].— Printing White Enamel Dials 
with Names and Numbers. — A good many 
processes have been proposed and patented for 
cer this. The most successful IL know of is 
the following:—The design or inscription to be 
imprinted upon the articles is engraved on a copper 

late. This is coated with a preparation contain- 
Ing the coloured enamel to be used. A sheet of 
prepared paper is then placed on the copper plate 
and the whole subjected to the action of a press of 
which the surfaces are heated. The paper on 
which the design is now printed, is stripped from 
the copper plate, and made to adhere to the article 
to be ornamented, Soaking the paper in water 
allows it to be taken off, the design remaining on the 
article, which is baked, so as to fix the fusible pig- 
ment on the coat of enamel. Designs of any kind 
can be printed in this way. Another method, 
which is very reliable, when it is only required to 
print one or two letters or numbers on an artiole, 


not so liable to split or warp —T. C., 


| [62558.]—Enamels.—I fear that the subject on 
which“ 


to learn. ILhope, therefore, others will answer 


is a bad conductor- of electricity ; next, how 
ite! i e é made 


J AP revo we i 
e the angle requisite for its ascent, and of 


Tussur silk stretched on a frame, 
English shape, about ft. or 7ft. long or larger. 


consists in using indiarubber stamps. The stamp 
is coated with an adhesive compound, of which 
oxidised turpentine is the main constituent, and 
then impressed on the article. Powdered enamel 
is then dusted over the imprint, the excess wiped 
off with cotton wool, and the article baked. This 
method succeeds best with flat or only slightly 
curved surfaces. I think it well to say that print- 
ing processes only pay where large numbers of 
identical articles have to be produced. The copper 
plates are expensive, and a good deal of experience 
is required. Where only a few articles are wanted, 
it is best to do them by hand, using the same 
method as that employed. by painters on porcelain, 

hould Enameller wish to Know cost of plant, and 
where to get it, let him advertise his address in the 
Sixpenny Column, and I will write to him giving 
the name of a' manufacturer in Staffordshire, who 
supplied many of the 
besides myself.—COPPER. 


162556.] Midland Engines.—I give som 

dimensions of engine No. 1757 called Beatrice, a 

given in the official catalogue. Diameter of engine 
and stroke, 18in. by 26in.; diameter of coupled 
wheels, 7ft.; working: pressure, 1601lb. per square 
inch heating surface: firebox, ‘110sq.ft.; tubes, 
1,1503q.ft. = 1, 260. ft.; water capacity of tender, 
8,250 gallons ; coal space, 4; tons. Hoping the 
Above will meet Loco. “s requirements. 
R. T. J. E. i | | 
i [62559.]—Wooden Platters.— Use sycamore or 
holly for these, and make pone as 18158 are 

ristol. 


Jontinental enamellers 


iator” asks for information is not one of 
those which would be of general. interest to the 
readers of the B.M.” A complete description of 
the process’ used in “enamelling -hollow ware, of 
sheet iron, or of coast iron, would occupy more 
space than the Editor of our excellent paper might 
be able to spare. Enamelling iron is one of the 
most delicate processes: I-know of, and the causes 
which give rise. to fuitures and produce goods of 
senond quality are innumsrable. I muy tell 
„Viator that if ho intends to manufacture this 
kind of goods he must be prepared for a great deal 
of hard work. Unfortunately, there are no books 
on the subject—at least, of any practical value. 
Most enamellers are simply working empirical re- 
cipes, and find from time to time that matters go 
wrong with them without being able to determine 
where the’ discrepancy: lies. I speak see pe ped on 

i ject, having manufactured this kind of goods 

r several years at the rate of twenty tons monthly. 
‘Hnoamels are in reality boro-silicates of alkaline 
and earthy bases, to which any colouring 
oxide may be added, or which may be 
rendered white and opaque by the introduction 
ofia certain quantity of anhydrous oxide of tin. 
‘Enamels vary considerably in composition, accord- 
ing to the metal they are destined to cover, those 
for cast-iron melting at a much higher temperature 
‘than those for sheet iron. Several coats are often 
required; but in all cases the metal must be first 
covered with a glaze, which enables the real enamel 
to adhere. Enamel, as it is usually made, would 
not adhere to the metal without this intermediate 
coating, which is generally termed “ masse ” on the 
Continent, I think it well to mention that on the 
composition of this masse, and its proper firing, 
depends the ultimate success of the whole process. 
I have been able to produce masse which would 
adhere firmly to a sheet of iron, even after it was 
‘bent double. There are two ways of applying the 
enamel to the articles to be coated: either by dust- 
ing it over them in a powdered state, or by 
immersing the goods into liquid. The furnaces 


t 


'having to be protected from the contact of reducing 
gases during the baking. The furnaces are of large 
size, and have a sliding door in front. The articles 
coated with enamel, and thoroughly dried, are 
arranged on a grating, which is placed in the furnace. 
The heat cannot be too great;—In fact, the more 
quickly enamel is fused and glazed, the better and 
the stronger will the article be. With cast-iron, 
the time of baking will depend a great deal on the 
weight of the articles ;—in the case of wrought iron 
from five to thirteen minutes for each coat, accord- 
ing to heat of furnace and hardness of enamel used. 
The men in charge of the fuanaces estimate the 
time required by the colour of the grating which 
supports the articles, and seldom make a mistake. 
With reference to vessels for batteries, many 
attempts have been made, but with indifferent 
success, Very nearly all enamels are dissolved, 
more or less, by mineral acids, and the coating is 
thus destroyed. Besides, the smallest pinhole in 
the enamel will allow the acid to act upon the 
metal beneath, and cause the whole coating to 
strip, at least in a great many cases. I made, 
however, some years ago, some large photographic 
developing dishes, and these were quite successful. 
The only difficulty I had to contend with was to 
get the edges well covered with enamel, so as to 
leave no iron surface exposed, which would have 
had an action on the photographic solutions. I 
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hope the foregoing may be of some use to “ Viator.” 
Should he wish for more information, and should 
our Editor be inclined to spare the space, I shall 
be most happy to assist him. I am not sufficiently 
convinced that the subject has interest for the 
majority of “ours,” otherwise would have sent a 
series of articles describing the processes in all 
their details.—COPPER. 


[62561.]—Turning Wood Boxes.—There are 
special tools for such work, cheaper to buy than to 
ae Go and see them in use at a turner’s shop. 
— OSs. 

[62563.J—Steam.—The total heat is reckoned 
from melting point of ice = 32°F, Regnault's 
formule of total heat of steam of a sensible heat 
of T° F. is 1082° + 805 T. This gives a total 
heat of 1175°94° in the case of steam at 308°; but 
as the feed is supplied at 75° (or 43° above melting 
point of ice), the steam receives 1132:94°, The 
engine disposes of 716lb. of steam per stroke in 
one way or another; and as it makes 48 single 
strokes per minute, it uses 48 x 715 = 84'82lb. 

er minute, Therefore, 34:32 x 1132:94° = the 

eat units used per minute, and as each unit is 
equivalent to raising 772lb. 1ft. high, the total 
supplied to the engine = 34:32 x 132 94% x 772 
=30,017,290ft.-lb. The engine develops 125 x 33,000 
4, 126, 000ft.-Ib.; so the efficiency is— 


4125000 


30017290 
You will see that tables are not required for this, 
as pressure has not entered into the question 
directly.—T. C., Bristol. 


62564, |—Finger-Board of Violin.—‘“ One in 
a Plight,” who wants to “caulk the deck” of his 
violin, might try Le Page's glue, sold In three or 
four degrees of strength, by Richards, Terry, and 
Co., 46, Holborn Viaduct; or, better still perhaps, 
Chase’s liquid fish glue, sold by the London Paste 
Co., Arlington-street, ‘Works, New North-road, N. 
This stuff will hold nearly anything. Thoroughly 
remove all old glue before trying to make a new 
sound joint.—T. F. S. T. 


6 2564.]— Finger- Board of Violin.— There 
ought not to be any difficulty in glueing on this 
firmly .if proper glue, properly prepared, be pro- 
perly used. Take good Scotch glue, put it in suffi- 
cient cold water to well cover it, the day before it 
is to be used; in gluepot make it just so thin as to 
flow freely from end of brush without separatin 
into drops as it falls. Mem.: the handiest brus 
is a piece of cane split at the end into numerous 
bristles with a sharp penknife. How could you 
break nine strings in a week? there must be some- 
thing wrong somewhere. I would not lose that 
number in a year. Query, where did you ever see 
joiners’ glue used in caulking the decks of vessels ; 
were you trying marine glue on the violin ?—A., 
aged eg 
[62564.|—Finger- Board of Violins.—Soak 
your glue properly before melting it, use it very 
thin, and see that the surfaces of neck aud finger 
board are thoroughly freed from any traces of old 
glue. If you have a small vice, wrap the handle 
in brown paper after gluing, taking care not to 
disturb the finger-board from its position, and 

inch it in a vice. In a few hours it will be ready 

or use. Ihave often glued finger-boards to violins 
and ‘cellos both for myself and for friends, and 
have always found the above method suocessful. 
Make sure that the finger-board and surface of 
neck are quite flat and true, The want of this may 
be the cause of your failure. If not true, scrape 
carefully, taking care that the finger-board retains 
its proper slope.—COPPER, 


(62565. ]—Gold Printing.—A letterpress print- 
ing ink is made of umber and gold size, and 
bronze is applied to the printed sheet with cotton 
ad and the surplus dusted off with clean wool.— 


[62568,]—-Dimensions of Chimney.—I would 
advise a square shaft 60ft. high and 1ft. 10in. 
inside measurement, Two bricks thick for one- 
third height, one and a half for second third, and 
one brick for last third.— T. C., Bristol. 


[e50] Enoto, Etohing.—Messrs. Hughes 
and Kimber, West Harding-street, Gough-square, 
H.C. It is sold by the pound.—W. F. P. 


[62569.] — Photo-Etching. — You might try 
a as 5 for all kinds of metal plate, 


[62571.] — Smoking. — Accustom yourself to 
smoke very slowly, fill the pipe lightly, and use 
pipes with a wide bore to stem.—COPPER. 


[62571.]—Smoking.—Try some better tobacco 
and moderation. This is better than all the drugs 
in the Pharmacoposia, and rinse mouth occasionally 
with diluted toilet “sanitas."—W. F. POTTER, 


[62571.]|—Smoking.—Be very thankful that 
your sore tongue has helped to limit the number 
of your pipes,and probably prevented more serious 
harm. Surely, if smoking hurts your tongue you 
should cease to smoke, rather than have to admit 
the pipe is your master.—F. A. M. 


1 — 
— 
pi 


= about }. 


[62571.]—Smoking.— A very common com- 
plaint, arising from torpid liver and indigestion in 
cold wet seasons. Take two or three simple 
rhubarb pills during the day, or a teaspoonful of 
pyretic saline early in the morning; wash the 
mouth daily before and after meals with dilute 
“ Condy's Fluid ”—one teaspoonful to four parts 
water.— Eos. 

62571.]— Smoking. — Tes; there is a thoroughly 
effective means of preventing the tongue getting 
sore by smoking—don't smoke. But, lest “Sore 
Tongue” should think I am merely joking, I 
would most earnestly warn him of the danger he 
may incur if he continues to cause the sore. I 
have heard of two cases in which cancer was 
brought on in this way, and in one, at any rate, 
after a repeated operation of cutting away part of 
the tongue, death resulted.—T. F. S. T. 


[62573.]—Force of Outlet Steam.— What does 
this query mean? It will discharge as many 
pounds weight of steam per minute per square inch 
of area of outlet as there are pounds pressure 
above atmosphere in boiler.—T. C., Bristol. 


[62575.]—Bluing Varnish for Steel.—Take 
dammar varnish and Prussian blue in the follow- 
ing proportions:—Varnish 4gal., Prussian blue 
40z.; mix or grind thoroughly, and apply with a 
camel-hair brush. Makes a splendid appearance 
if carefully done.—E., St. Mary Church, Torquay. 


[62577.])—Brazing Band Saws.—This query 
has been repeatedly answered in the“ H. M.“ The 
best way is to heat a heavy pair of tongs red hot 
and olamp the ends of the saw between the heated 
surfaces. I should not use a gas blowpipe for 
brazing band saws.—THOS, FLETOHER. 


[62582.]—Photography.—The lenses will be 
of equal rapidity if the same stop as supplied with 
each is used; that is a stop having the same rela- 
tion of aperture to focus as f/16. But the stops 
will not be the same size, the lens of longer focus 
having larger stop apertures.—J. LATIMER. 


[62582.|—Photography.—The time of ex- 
posure will not be the same. Under the same 
eonditions a lens of long focus requires more 
exposure than one of short focus; but the long- 
focus lens will give the better picture of the two. 


[62582.]—Photography.—Certainly not. To 
get the same speed the diaphragm must bear the 
same relation to the focus in the one as in the 
other. Roughly, if the measurement from the 


stop (or, in o Of doubt, batwe n the lens to 
the plate is 8in., you will require “stop Bg} ito 


diameter to give /.-16; the stop for the other lens, 
therefore, will have to be a of the focus, Better 
information, see Captain Abney’s Instructions.“ 
-W. F. POTTER. 

(62584.]—Tour in Norway.—Best, Newcastle- 
Bergen (return), Ist class, £5; Borries, Craig, 
and Co., agents, Newcastle. Two or three days 
voyage. I only know coast; inland parts from 
distant view. Also write to Thos. Wilson, Sons, 
and Co., Hull, by whose line L travelled. Bergen 
to (say) Arctic Circle stations, steamer fare, about 
£4 5s. Od., return. Victualling, about 30s. each 
way. Romsdal Valley. Ask English fellow- 
travellers what to see. For language (a serious 
need), Bennett's “ Hng.Norwegian Phrasebook” 
arr ee D, 68, from English Consul at 

hristiania per your bookseller, If in London, I 
would gladly offer details and personal help after 
being put in communication. Remember pocket 
compass.— WEALD. 


[62585.]—Photography.—Why not write to a 
camera maker for his illustrated price list? 
Morley, of Islington, or Sands and Hunter would 
do. You want a camera, three double backs; 
rapid rectilinear doublet lens, which is most suit- 
able for general use. Or you can have a wide- 
angle doublet for interiors and architecture, and a 
separate view lens. All depends upon the price 
you are willing to give. Then you want a folding 
stand and a phantom shutter. All the apparatus 
you require for development is a red lantern, a 
measuring glass, and three dishes. You can have 
carriers inside the dark slide to hold any smaller- 
sized plate that you may require.—SM. 


62585. |--Photography.— You want bellows 
e Tourist camera with double-swing back and 
rising front. Should advise your faving gin. 
square patr as this admits of whole plates in 
either upright or landscape positions, and saves a 
great deal of bother and wear and tear in turning 
the camera on its side. Get “carriers” made for 
the smaller size plates, and do not take ł plates 
away on tour, they are so unsatisfactory. Take 
J at least. It is good certainly as a matter of 
1 to praotise on the smaller size. There is 
splendid instruction for amateurs on every point 
in Burton's A. B. C. of Modern Photography, 1s. 
—W. F. POTTER. 


62586. — Locomotives. — All engines of 
“Sphinx type on M. S. and L., Midland, and all 
other roads have years ago been sent to the scrap 


heap. They are quite out of date. Lodo. 


UNANSWERED QUERIES, 


—+to—— 


The numbers and titles of queries which remain unam 
swered for fiwe weeks are inserted in this ist, and if til 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their sAlow contributors. 


8 our last, Sm.“ has answered 62090, “ Bootle,” 


62188, Aluminium Steel, p. 137. 
62190. Register Paper Roll, 137. 


Watch Pivoting, &o., p. 231. 

. Weighing Machines, 231. 
Hand Bells, 231. 

- Barbotine Work, 231. 

. Bobbin Makirg, 231. 

- Phosphorus Manufacture, 231. 
Mirror Galvanometer, 231. 


QUERIES. 


[62589.]—Gas-Lighter.—CLARKE’S PATENT.—Will 
some kind reader inform me how to connect this up? 
In taking it apart I omitted to notice, thinking it was a 
battery, but find itis a small induction machine. Also 
what the tinfoil that is wrapped round some insulating 
substance in tube is for? Is it a Leyden jar ?7—A. G. 


(62590.)—Dead Black on Brass. — There is a 
solution in use just now, and sold under the name of Dead 
Black Varnish, in whicb, t tine and vegetable biack 
is aned, Can any of “Ours” kindly give the recipe for it? 
e VI. 


(61591.]J Welding Hot and Cold Iron.—In Vol. 
XXXV. p. 13, T. T. A. makes mention of welding hot 
iron to cold iron. If such a thing is possible, will someone 


kindly give directions for doing it? —H. P. 


162592. — Body Falling from Space. — It was 
stated in Sir. W. Thomson's lecture at the Royal Institu- 
tion on the sun, that a body falling from space, such as 3 
star, can only acquire a velocity of 612 kilométres 975 
second. Can any of your able correspondents say why 
is so, and give formula for calculating it ?—A. MOORE. 


(62593.]—Daguerreotype.—I wish to take a daguer- 
rotype, but do not know what exposure to give. The books 
say three to thirty minutes, for a plate prepared with 
iodine only, was usual; but one would need to know what 
kind of lens and stop were used, Would such a plate take 
about fifty times the exposure of an ordinary “ Ilford’ 


(62594.]_Engines for Screw Steamers.—! se 
from drawings in engineering papers, that the centre line 
of the engines of se. Oroya does not coincide by some 
inches with the centre Une . vessel. i 

* me whe 
i e W Nane, Veel n is cue rack d 
the centre line of screw shaft is to one aide, or. only the 
centre line of cylinder covers; if so, why, and what cal- 
aons are necessary in connection ?—SHINT 

OOTS. 


(62595.)-Water Filtration.—Will some reader 
tell me if an ordinary sand fliter bed would much help in 
purifying water that is impregnated with peat, also what 
size of a filter bed would be necessary (in surface feet) to 
give 1,000 gallons per hour of filtered water? And if 
5 special constructfon is necessary or advisable 7— 

YGNET. 


162596.J—80c. p. Dynamo.—To MR. BOTTONE.—I 
wish to make an 800 P. dynamo, of Mather-Hopkinson 
type, with two F. M's having the yokes and pole pieces 
fitted to top and bottom. The armature, a laminated 
Pacinotti 5 by 4. If the F M's and pole pieces contain the 
same quantity of iron, as those in the machine desoribed 
in the “ E.M.” No, 1256, will the same gauge and quantity 
of wire do? If not piease state the necessary alterations? 
—PERPLEXED AMATEUR. 


[62597..—Turbines.—I have lately been interested 
in the subject ot turbines. Would some of your ocorre- 


spondents give me some information on this subject? As i 


to the mode of calculating power from a given size. 

as to finding the correct spot from which to strike the 

for the inner curves both of buckets and guide biades. The 
outside curves are easy enough by rules given in “ Moles- 
worth,” but the inner curves are not so easy. I should 
mention that, according to a sketch I have just made, the 
inner guide curves appear to be struck from a point on 
the radii ofjthe containing oircle. If this is correct then it 
is easy to find required point by setting compasses to half 
the internal radius of buckets as given in Molesworth. 
Also the buckets appear to be double in number to the 
guides when the number of buckets is below 24. Is this 
modern practice. This is according to sketch in “ Moles- 
worth, by rule he says, equal, or § when buckets are above 
24, The above refers to Fourneyron turbines}; his rule is 
36 buckets without regard to size of wheel, which number 
would make guides and buokets a very close fit in a 
turbine and if power varies with size of wheel, it ought, 
under a 300ft. head to glve about 20H.P. Also how would 
you calculate the depth of opening in turbine, as the width 
of bucket opening being determined by rule, the depth of 
course Varies by some factor of the quantity of water er- 
pended and the revolutions. I am aware that Fourneyron’s 
turbine is one of the earliest of its class, and so, perhaps, 
obsolete, if so, I should be obliged if your correspondents 
who, perhaps, will answer this would give me some in- 
formation as to the modern turbine (especially those with 
horizontal shafts) in addition to above, I want practical 
rales only and reasons, or if theory, I don’t want it buried 
in complicated mathematics. I may add I have no ohanoe 
of access to any such machinery, and being away fram 
home cannot refer to E. M.“ further back than last vol. 
—Q. T. PARDOB, GOVAN. 


[62598.]—Electrical Connections.— Would any of 
the electric correspondents inform me how I could arrange 
wire'connections to ring two bells 150yds. apart (separately) 
so that I can ring at one end and man to signa! back from 
other end, with only one circuit ? And what battery power 
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would be required for same. Is there any rule to find power 
required according to length of wire.—G. N. 


[62509] Leverage. — Many thanks to Mr. Francis 
Campin, T. O., Brfstol,” and “Elag,” for reply to my 
query, No. 62457. Hoping I am not trespassing too much 

. gn your kindness, but as Iam not much of a hand at 
_ mathematics, will you kindly inform me if it is possible 


— tohoist on this principle twice that of the descendin 

+. weight? IfI arrauge the guide pulleys according to this 
9 . it increase the hoisting power and run freely ? 
1 Feicht of truck and lever 21b. (including 41b. weight 61b.) 
zx distance between guides lin., diameter of guide pulleys 
* 1 6in, apart from centre of axles. JOHN W. 


-  [69600.)—Steam.— What amount of cubic feet in 
= steam would an engine of description below use per hour 
sy (compound engine)? High pressure cylinder 14in., low 
pan cylinder 124in., revolutions per minute 70, 
1 ted horse- power 120in., boiler pressure 901b.— A. 
2 
=i , [63601.J]—Movement Wanted. Would any reader 
= Madly me with the following apparatus? A lever 
r. Abinds a small toothed wheel from being turned by the 
spring B, the said lever to be of such a shape that it will 
beable to resist the pressure of the spring, and yet so 


TTT 


+ nitive at its free end that an upward movement of 
> 160in. will disengage the other end from the wheel, and 
allow the spring to pull the wheel partly round say ten 
„ç teth. I would be very grateful to any one of your readers 
* Who would help me with the above difficulty.—HyYDRo. 


* [63602.)—Oarbon Wire.—What is 1:00 carbon wire, 

1 Mentioned in the paragraph from American Engineer, 

+ N? And how many feet was “the whole length of 

= the coil ? ”—E, L, G. 

5 [63603.]—Seth Thomas Olock.—Can any clock- 
maker tell me whether it is possible to alter a Seth 
Thomas perpetual calendar clock so that it will not make 

o much noise ticking? I find it quite impossible to do 

c: ay literary work with itin the room, and yet the calendar 

4 i to exceedingly useful that I should very much like to 

keep it going. Is there any other escapement that could 

) be adapted to it, and if there is, what would it cost to have 

„ the clock altered ?—SIX YEARS SUBSCRIBER. 

„ [6201] — Repairing Cornish Boiler. — Will 

eme brother-reader give a few hints on putting a patch 

én front end of small Cornish boiler, atibottom of front? 
© The angle iron ring turns inwards towards tube, and there 

s> is but Sin. of room between tube and outer shell, and I 


1 eannot get to hold on rivets. Patch is wanted 2ft. long. 
f ~BLACKSMITH. 


1 . 
y {62605.]—Force of Blow.—Wnat is the force of a 
low in pounds produeed by a body weighing 701b., 
J neg, through the air 5 91 a of 15 
4 our, striking a stationary object. o please 
nato rule for finding answer.. W. W. B. * 


a [62606.)—Dutch Language. How do Dutch pro- 
Aounce ul, as in Uitgang 7 WEALD. De 


L 
yt e287. I—- Small Soale Photography durin 
t 
ytho Stege of Paris.—During the siege of Paria, 8 
one knows, letters, & o., were photographed on an 
$ extremely minute scale, and the resulting photo, de- 
s patched (as a film one would imagine) by means of carrier 
een, Wishing to make some experiments in , this 
f d of otography, I have sought information, and 
hank other sources have consulted about twenty of the 
yu volumes of the ENGLISH MECHANIC; but all to no 
I purpose. Can anyone give any information as to process 
2 1 ployed and general method of prcedure? No doubt 
n Would be interesting to many readers beside—F.0.T, 


1 : 

š iC2808.]—Pronunofation of the Irish GH.— 
t is the correct pronunciation of the Irish gh? How, 

oe ce, shonld Lough Neagh be proneunced!? Aoc- 

3 th g to the. geography books and general English usage 

8 gh is always silent; but according to Foster’s 

j 


H 


„Physiology and Analogy,” it should be pronounced like 


the Welsh and Scotch guttural ch, only with voice,” as 


Dr. Foster expresses it. I always pronounce Donaghadee | 


with the gh guttural, and it seems easier to say than by 


making it silent, but is it right ? In a word like Drogheda 


I can understand the gh becoming so soft as practically to 
become silent; but I am quite ignorant on the matter (as 


I find others), and therefore come to the E. M.“ Perhaps 


some Irish reader will explain.—F. C. T. 


(62609.]—Leaky Flume.— We have a fiume for 
carrying water across a hollow for irrigation purposes, 
being about 900ft. long, 10ft. wide, and 2ft. deep, built of 
red wood, and we have difficulty in keeping it water- 
tight; have tried oakum, but to no effect, as whenever 
ditch breaks above and flume dries, the oa kum comes out 
of all crevices.’ Could anyone give us any advice on the 
subject, as to what would be best to line it with ? At the 
same time, what would be cheapest and most durable. I 


have forgotten to mention that the thermometer here 


sometimes is as high as 120° in shade during summer.— 


GUTBON J. CHAMBERS. 


[62610.— Lancaster Oval Bore Rifle.—My rook 
rife strips the bullet in firing, so that patches of lead cake 
on the inside of the barrel. How can these patches of 
lead be removed? Are they due to the bullet being too 
large for the bore. or are they the result of the system of 


boring ?—LANCASTER. 


[62611.]—Steam Launch Engines.—I am told 
that small high-pressure engines, with piston speeds not. 


much less than 800ft. per minute, are more economical for 
small power launches than are compounds. The explana- 


tion offered is, that in each stroke of the high-pressure 
engines the clearances are filled with exhaust steam, com- 
pressed (owing to valve proportions) up to or near boiler 
pressure, and if compounding were adopted there would not 
be enough exhaust left to make this possible, and the loas 
by filling up clearance with fresh steam would nullify gain 


due to further expansion. I don't see this, and would be 


grateful for information and typical example.—SHINY 


Boots. 


(62612.]—The Dynamo. —0n page 72 of Mr. Bottone's 
book he says, “Coupling up one single lamp to the 


dynamo presents too great a resistance, so that no light is 


given off,” &c. I find that my dynamo, which is shunt 
wound, will light one lamp much better than four or six, 
and with the insertion of a “shunt” I: get no current. 


Will he kindly explain the wherefore of this?—OaMOoOND, 
[62613.}—Thermopile. — Will Mr. Bottone kindly 


describe the thermopile that he mentioned on page 280, 
of May 20th, Reply 62401, as I should like very much 


to make one? I have tried to get the back number he 
mentioned, but it ie quite out of print. Will he kindly 


say what volts it gave, fand what ampère, and what c. p. 


I might expect with Shippey's battery lampa, if I heated 
it with one or more Bunsen gas burners, burning eight 


cubic feet of gas per hour each? Please give measure- 


ments.—THERMO-PILE, 


[62614.)—Solder for Silver, and the Best 
Soldering Medium for Silver.—Will one, or some, 


of the kinaly disposed correspondents of Ours” please 
tell me how solder for silver ie 
best flux to use when An 


[62615.]—Electro-Magnet.—Will any reader help 
me out of my difficulty ? I have a horseshoe electro- 
magnet, which with my battery will lift about 101b., 


which is notsufficient for my experiments. Isit possible 


to get a better result by unwinding the magnet and mak- 
ing two smaller ones with the same wire and attaching 
them together, north pole to south, and vice-verså, using 
the same battery ? If so, what will be the approximate 
result ?—AMATURE. 


[62616.}—Snake Bites.—Will “Eos,” or some other 
reader, tell me what is the !best treatment for venomous 
snake bites. Is the poison in all snakes the same 7— 
Quis EST. 


1626 17.J—Noise in Gas Meter.—Will some kind 
reader of Ours ” who understands gas meters name a 
remedy for a walling noise at each revolution of the drum ? 
It is most annoying to hear such sounds which, in the still 
hours of the night are heard as if magnified. I use a wet 
meter, cast iron.— W. HOSKEN. 


(62618.)—Dynamics. — What is the horse-power 
developed in a fly-wheel 9in. diameter, and 40lb. weight 
(all at circumference), revolving at 600 revolutions per 
minute? A solution will oblige.—SOHNELLIGKREIT, 


[62619.)—Orguinette Music.—I have a quantity of 
orguinette music, and English concertina notes. Will 
any of your numerous readers inform me if it is possible 
to use the notes, for an orguinette, and how to arrange 
them 7—J. T. ' 


{62620.]—~Keybeds.—I have a large number of keybeds 
to make in small pulleys, bore fin. to lgjin., and 3in. to 
Ain. long. Oould any reader kindly give description for 
making a machine for cutting them, with sketch ?—H. H. 


(62621.)—Fast Paint.—Is there any fast paint that 
will reaist the action of boiling soap, for painting the 
insides of large fron cisterns into which boiling soap is 
run and cooled ?—H. KH. 


62622. ]J—OCement. — Could any reader give me a 
receipe for a cement for uniting fiat work to a face plate 
on lathe when it cannot be held by screws, éc. Poss. 


(62623.}—Clock and Sun: Dial.—Would “E. L. d.“ 
kindly send drawings with the direction to make this 
dial horizontal and vertical as promised 7—B. R. 


(62624.]}—Tennis Oourt.—Will some of your readers 
give the relative expense of forming an asphalte and a 
conorete court, also experience as to wearing 7—J. I. 


(62625.)—Water Gauge G:asses. —Oould some 
reader give a description of a handy way of cutting the 
glasses for water gauges for boilers? I understand 
gaeng them with a file, but it isa very slow process. 

TOKER, 


(62626. ]—T elescope.—lI require a good telescope to 
enable meto read the colours of ships’ signal flags 
at distances up to about 14 miles,and an inverting eye- 
piece for use with the same instrament for inspecting the 
moon and planets, Can any of your readers kindly suggest 


made? Also what the 
S SIVEL artielos withthe 


the most suitable powers for the purposes named ?—W. 
JAMES, 


(62637.}—Faulty Gas-Burner.—I occupy offices 
over a warehouse, and burn gas from the same service, 
also off the eame main pipe which supplies the whole build- 
ing. I instructed my gas-fitter to put me in two Argand 
burners over my central office table: they gave an ex- 
cellent light, but they fluctuated up and down to such an 
extent at times that it became wearisome to the eyes. 
‘Water in the pipe, sir,” said the fitter, and proceeded to 
disconnect every pipe, blow through them all, and puta 
few siphons (as he called them) in, and tried it again: re- 
sult as before. Try a Wenham lamp,” I said. This I 
have up now, and, if anything. is worse than the Argands, 
The most extraordinary part of the affair is that there are 
Wenham lamps under my office burning perfectly steady. 
There is no water in the pipes I am satisfied, and the fault 


is not in the meter, for I have had that changed. Can 


any of our readers who are gas engineers solve this 
difficulty 7?—-JOHN SHELDON. 


[62628.)—Oritical Velocity of Rotation.—Can 
anyone give me the formula for calculating the critical 
velocity of rotation of a symmetrical revolving body ? 
What I mean is this: Is there a formula for computing the 
greatest rotational velocity a body may attain without 
flying into pieces? This question has been suggested 
to me by the fact that grindstones, when rotated too 
fast, break into pieces. This, of course, is due to the 
centrifugal tendency overpowering the force of cohesion. 
Now is it possible to mathematically state the greatest 
speed we may give a body (I only refer to symmetrical 
ones) so as not to cause its disintegration.—PHILOMATH. 


[62629.;—Equatorial.—Being about to construct an 
equatorial mounting for an 8in. refiector, I should be 
very glad of advice as to which is the easiest form for an 
amateur to make, whether Browning’s pattern, Grubbs, 
or the form illustrated in “Ganot’s Physics.” I have no 
opportunity of seeing a properly made one, so should also 
be glad of any information as to the size of the different 
parts. The tube is of iron, and weighs complete with 
mirror, &0., about 40lb. Iintend making it entirely of 
metal, as I have access to suitable tools, lathe, &c., and may 
mention that I have made one for 4zin. telescope, which 
answered very well—after a design of my own. Should 
the divided hour-circle be clamped to the hour axis and 
revolve with telescope when following a star with screw 
motion, or is it stationary ? If the former, should the 
worm act on outer edge of hoar-circle 7 W. S. P. 


[62630.)—Substitute for Small Glass Bottles. 
—I am wanting to tit up in small quantities (ounce say) 
fluid carpolic acid to include in packages of other in- 
gredients. Will some reader kindly say if there is any- 
thing cheaper and less bulky than glass bottles and corks, 
and where obtainable ? Wherein England can the paper 
bottles, spoken of in May 27th issue, p. 120, be obtained ? 
Any reader willing to furnish information not admissible in 
„ Answers to Queries,” will find my address in ‘ Ad- 
dresses column .—CARBOLIC. 


(62631.]—Oall Bell to Acoustic Telephone.— 
Ihave a good deal of trouble in calling attention by 
knocking, and want to fix electric bells to same and shall 
be obliged for a few hints; The distance is about 500yds., 

ut tho wire is very fine. What length of cotton covered 
wire should I have on the bobbins for magnets of bells, 
and how many small Loclanché cells will ba required? 
And what is the best method of connecting same ?— 
TELEPHONE. | 


[62632.].—A Platyscopic Pocket Lens.—What 
is it, and, if a compound lens, how is it built up, and in 
what respect is it better than a common pocket lens ? 
How are the eyepieces for use with the micro-objectives 
constructed of the new optical glass made? I refer to 
those that are stated to give about the same amount of 
amplification, with the objectives, as the objectives with- 
out any eyepiece.—A CONSTANT PERUSER OF ENGLISH 
MECH NIO. 


(62633.]—Amalgamating Gold.—What part does 
electricity play in this? How is it applied, and what is 
the theory of its action?. In some recent processes— 
Molloy’s for instance—I have heard that a dynamo is used, 
and would be greatly obliged to anyone for practical 
details. A list of books on the subject would also. be 
acceptable.—3ONA. 


(62634.]—Leather Stain on Oloth.—Can anyone 
say what will remove from grey cloth the stains caused by 
the leather straps of a knapsack, plus perspiration? Ben- 
zine and ammonia have failed.—_MATHETKS. 


162635.]J— Winchester Repeating Rifle.—Have 
any accidents been reported from weak breech mechanism ? 
The fall force of the explosion is received by a simple 
breech pin, which in its turn is held rigid by a linked elbow 
of steel. Ifthe small pin which holds the elbow were te 
to snap, the whole of the breech mechanism would give 
way,andthe head of the firer be in danger. With 40 
grains of powder, the strain is not much; but I should 
like to have a practical gunsmith's opinion as to whether 
charges of 76 and 85 grains are well within the capacity 
of this rifle— WINCHESTER. 


Metallic Cement for Stone—The following 
metallic cement for repairing broken stone was 
according to Professor Brune, of the School of 
Fine Arts, used in the restoration of the colonnade 
of the Louvre, of the Pont Neuf, and of the 
Conservatoire des Arts et Metiers. It consists of 
a powder and a liquid. The powder.—Two parts 
by weight of oxide of zino, two of orushed grit, 
the whole intimately mixed and ground. Ochre 
in suitable proportions. is added as a colouring 
matter. The liquid.— A saturated solution of zinc 
in commercial hydrochloric acid, to which is added 
a part, by weight, of hydrochloric of ammonia 
equal to one-sixth that of the dissolved zinc. This 
liquid is diluted with two-thirds of its bulk of 


water. To use the cement, one pound of the 


powder is to be mixed with two and one-half pint 
of the liquid. The cement hardens very quickly 


and is very strong. 
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SOLUTION TO 1.046. 


White. lack. 
1. P- 6. 1. K takes Q P (a). 
2. B-Kt 4. T 2. Anything. 
3. Kt mates. l 
(a) 1. K takes B P (b). 
2. B-R 4 &o, 
(b) 1. P-K 7 (e). * 
2. Kt at. Kt §-K 4 &o. 
(e) 1. P.B s (d). 
2. B- Kt 3 &O. 


1. P-Q 6, 
2. B-B 3 (ch) &c. ke? 3 


NOTIOES TO CORRESPONDENTS. 

CORRECT solutions to 1,046 by Link, A. Dean. T. H. 
Billington, J. Mackenzie, Black Pawn (a splendid pro- 
blem), H. Hosey-Da vis; to 1,045 by V. S. Pochin, Link, and 
A. Dean; to 1,044 by C. S. Bright, Ganos. 


v. S. POCHIN.—If in 1,046, 1. Zoe 
there is no mate. 


A. E. MaCKETT.—The proper reply in 1,046 to 1. K-Kt6 
is K-Q 3, and then there is no solution. 

A. BEGINN®R.—In your attempt at 1,046 by 1. Kt 
(Q B5)-K 4, you appear to have overlooked the effect of 
the reply 1. P takes P. Your second solution is correvt ; 
but you have put 1. P (Q B 5)-Q B 6, and you have left out 
three variations. Four mover received with thanks, 


In Tourney B, Link should be bracketed ninth with 
Oountry Boy, marks 128. 


O. PLANOK.—Many thanks for your commun ication. 


RECEIVED WITH THANKS.—Tri-weekly Gleaner an d The 
Wanderer. 


B-Kt 4 


3 *P takes P 


and 


ANSWERS TO CORRESPONDENTS. 


— — 


%% Ali communteations should be addressed to the EDITOR 
of the ENGLISH MEOHANIO, 332, Strand, W.O, 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawing 
for illustrations on separate pieces of paper. 3. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 8. No charge is made for inserting letters, queries 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
sn the names of correspondents are not given to in- 
quirers. 

% Attention is especially drawn to hint No. 4. The 
rece devoted to letters, queries, and replies is meant for 

o general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Oolumn ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it, 


The following are the initials, &o., of letters to hand up 
to Wednesday evening, June 15, and unacknowledge 
elsewhere — 


FOWLER, LANCASTER, AND CO.—M. Glover and Co.— 
W. A. Ryan and Uo.—Oooper, Kitchen, and Co.— Nemo. 
—J. O. S., Belfast.—T. 8.—George Town.—J. H. Schucht. 
—F. W.—J. Leaney.—Jack of All Trades.—S. Davies.— 
J. R. Campbell.— G.W.—Eos.—tT. F. 8. 1.—0. E. Stretton. 


H. P.L. (If Frank Buckland stated that coal makes pigs 
fat, he probably spoke from experience; but we should 
think the pork would not lave a very nice flavour, 
Certainly the coal could not be entirely substituted for 
meal.)—A READER, Kirkley Folly. (See the indices of 
back volumes—especially of Vols. XXXV. and XXXVI.) 
—JOIN LAMBERT. (There are three makes—the true, 
consisting of sheets of paper pasted together, exposed 
to great pressure, and polished; sheets of considerable 
thickness, made directly from paper pulp; and slabs 
made from porous material, worked up with coloured 
earths, and moulded under pressure.) -A SUFFERER. 


(For remedies, see Vols. XX XVII. pp. 369, 415, 440, 462, 
510, 557—especially No. 958.)—BIOYOLE OR No SIG. 
(See indices, or procure the lists of those who sell parts.) 
W., Scotland. (You can procure all particulars from 
the secretaries of the respective societies; but we 
believe you must enter as a Stud. Inst O.E., if you wish 
to become a full member of the Institution of Oivi 
Engineers. We do not understand what you mean by 
“ graduating B.Sc. in Engineering.”)—PATENT RIGHTS, 
G.P. (Procure one of the handbooks issued by agents 
advertising in our columns.)—R. W.S. (See previous 
answer. You should have put the matter into the 
hands of a patent agent at first, and at any rate have 
received some acknowledgment from your stranger 
capitalist. If people will be so foolish as to disclose 
their inventions before they are patented, they must 
take the consequences, It is impossible for us to say 
what they will be in your case.)—AMBITIOUS. (See 
previons anawers, and procure algo the rules from the 
Patent Office, price 8d., post free.)—BAKER. (Several 
recipes in back numbers. We understand a mixture of 
red lead, dry flour, and a little sugar is 8 70 -G. H. 
BRISTOL. (One of your queries is inserted in the 
“Unanswered list this week; and the other will be in 
due course, if not previously answered. Have the kind- 
ness to read the notice at the top of the Unanswered” 
list. As to the other matter, we referred you to the 
book mentioned because it is a beginner’s guide, and 
your ‘question showed clearly that you werea novice. 
our work is either not clean or not hotenough. A 
good deal has been said in recent numbers about sol- 
dering, and if you refer to indices of back volumes, no 
doubt you will find all the information required.)— 
IRISH READER. (Both Marion and Oo. and the London 
Stereoscopic Co. publish useful handbooks of photo- 
graphy.)—H. LAXTON. (See recent numbers and pp. 
288, 435, last volume.)—JUBILEE, (See answer to 
“Quin Julep ” on p. 354 )—SANDY. (Perhaps it is not 
properly mixed, or perhaps it has perished; but some 
samples set much slower than others.) —J. S. R. ou 
must say what it is you mean, whether typography, litho- 
graphy, or merely one of the copying processes; if an 
ordinary printing press for type, better procure some 
of the lists, and specify what size you require,)—A 
WOULD-BE OHRISTIAN. (We do not know. Try some 
of the large booksellers. }—COUNTRY SMITH. ‘Sharpen- 
ing lawn-mowers in No. 1095, p. 64, and No. 1092, p. 
544.)—DEVON. (Rub down with glass-paper and try a 
rub with linseed-oil or one of the wax polishes. Why 
not repolish it in the usual way ?)—ELECTRA. (It 
would light a lamp taking 8 to 10 volts for a short 
time. It is not suited to such work unless specially 
arranged. There are examinations held at the schools 
of electrical engineering, but only amongst the pupils 
or students.)—ALPHA. (Davidson's House Painting,“ 
published by Lockwood and Co., price 5s. If you mean 
painting pictures, try the artists’ colourmen. They 
often have the guides in stock, and you can then choose 
those that suit Toes RTRA: (Method of rocking a 
cradle by electricity in No. 801, p. 601. There are others 
in back volumes; but why rock the oradle at all ?)—T. 
(The quickest way isto pour boiling water over them. 
The other method is to let them gradually soften in 
raln-water. Biwach with solution of chloride of lime.) 
Una. (We O not know; nut you can easily fi d 
out on application at one of the dooxyards.j—W, I. 
(Aurora, after-glow, &c.) —T. N.M. (Apply to David 
Nutt, foreign bookseller, Strand, W. O., for his list.)— 
INDEX. (Wedo not know that auy are necessary, be- 
cause you must be articled, and that is not likely to 
happen unless you have received a good education, 
which you can get cheaply in Edinburgh.) —J. WATSON. 
(See the indices of recent volumes for methods of cal- 
culating eclipses—one in No. 1, 10l.)—-R. W. WELL- 
BANK. (We are continually giving the recipe. One 
pe of glue soaked in water for 12 hours, and drained. 
elt the glue and add four parts of glycerine, some 
whiting or barytes to colour, a few drops of carbolic 
acid, and pour out into shallow trays, removing air 
bubbles with the edge of a piece of paper.)—W. F. O. 
WARD. (Such records for a Daniell have not been 
beaten; but the addition of the secret composition 
makes it something more than a Daniell.)—H. J. M. (If 
you send it, we will see what can be done with it.) — AN 
OLD READER. (Of course he oan, if, as is probable, 
the Income-tax is deducted;from the money the annuity 
is derived from. It is rather a question of fact than 
law.)—JOHN HAMPDEN. (No, John; you may know all 
about the shape of the earth; but when it comes to 
parallels drawn from Athenian history—Soorates and 
the hemlock, and all that sort of thing—you are not in 
it. Stick to your old vocabulary—there you have no 
equal; but you lose a good deal of force when you 
try to pose as a scholar — and a _ gentleman.) 
—MICROSCOPICAL. (We should go to Watson’s or 
Swift's. —J. D. (Let bim join a volunteer corps. 
You have, of course, seen a medical man? Sometimes 
early symptoms of St. Vitus’ dance thus manifest 
themselves.)—HENRY MILLARS, (Please read Hints 
to Correspondents, especially No. 4.) 


HARNESS“ ELECTROPATHIO BELT 
should be worn by all WEAK MEN AND WOMEN. It reatores 
health, strength, and energy to the whole bedy, and promptly 
relieves and cures all Nervous and Rheumatio Affections, Liver and 
Kidney Diseases, Slecplessness, &c. Thousands of testimonials 
received. Pamphlet and advice free of charge. Harness’ World- 
famed Eleotropathio Belt may be obtained (post free) by remit uin 
Cheque or P.O, for 21s., to Mr. C. B. HARNESS, Consulting Eleotri- 
olan. THE MEDICAL BATTERY COMPANY (LIMITED), 53, 
OXFORD STREET, LONDON, W. (corner of Rathbone-placo). 


THE biggest piece of artillery ever made be 
Krupp is a 40-centimétre gun just finished at Essen. 
The effeet of a shot from this gun is said to be the 
most destructive known. The shot easily pierces 
the most strongly armoured ironclad at close 
distance. It also passes clean through an armour 
plate of 97 centimètres thickness at a distance of 
8,000 ft. Another. of Krupp's latest productions, 
a quick- firing gun on the pivot system, is also very 
highly spoken of, its performances being such that 
no torpedo boat could possibly withstand it or 
escape. 


THEOBALD’ | 
GRAND JUBILEE 
PRIZE PACKETS, 


£200 IN CASH PRIZES. 
STARTLING ANNOUNCEMENT, 
£25 FOR 28. 6b. 


1 N commemoration of Her Majesty's Jubilee 


we are giving away free to our customers a jarge number ut 
cash prizes ranging from 20a to £25; and 100 gold finger ringa 
Every Jubilee Packet we send off contains a certificate conferring 
upon the holder a carefully equal chance of gaining one of thee 
handsome prises. The Jubilee Packets contain all the followin 
articles—the most wonderful value ever given, and 
by the leading London papers as the most genuine and extraordinary 
offer ever made — 10 Coloured Engravings A 5 nt 
events in the Queen's history; a beautiful Jubilee 1 — 0 
al Arms of England, crown and sceptre ; I. beautifally 
vorine Penholder, with silvered mountings ; Lvorine Ps 
Knife ; five Photographs, mounted on glass, of the Queen and 
four homes, with a powerfil magnifying glass to view then 
through ; a beautiful Jubilee Medal mounted in @ handom 
gilt star; 2 large magnificent Oil Pictures in 18 colour, illos 
trating coun life ; 12 humorous American characters ingo? 
and colours ; & cards of coloured roses and other flowers, &. The i 
entire lot, with Prize Certificate, carriage free, 2s. 6d. postal order, 
or 3s. 9d. stamps; carriage abroad, ls. each packet extra. The c 
really genuine assortment of Jubilee goods to be had withachane ° 
of a large cash prize and gold ring free. If two packets areordered, ! 
a magnificent Oleograph of Dover will be included without cha. 
Please out out and send Coupon with order. \ 
\ 


emposible to detect from real gold ; an elegant Jubilee Scarf Pin 
0 


carved 


ENGLISH MECHANIC COUPON. - 
— holder to Jubilee Prise Packet at abore 
1 
(Signed) J. THEOBALD and C0. 


JUBILEE CELEBRATIONS. — Cases 


of selected Fireworks, 2s. 6d., 58., 10s. 6d., 318., 428., 63s.,and upwards 
Japanese Lanterns, all prices, from Is, per dozon to 58. each, Glas 
Lamps, various colours, 3s. per dozen. Fire Balloons, with portrait 
of Queen, 1s., Is. d,, and u.; asic for special Jubileo Bom. 
Jubilee Medals for distribution, 88. per gross. Purcratts of Queen, 
Gs. gross. J ubileo, Albums, containing 10 coloured sconcs, Ss. gros, 


THE JUBILEE BABY.— 


Welcome everywhere. Will be good ss goli, 
or ory piteously or passiona as des 
Will grow to a monster size, or» within 
its little self to almost nothing. Post free 
ls. 3d., or 3 for 23. 8d. 


THE INVINCIBLE 


MODEL STEAMBOAT, 9 inohes long, realig 
works by steam for 20 minutes each time. 
metal, with furnace, boilers, brass labricstor, 
and s pipe complete. Post free, Is. A.; 
e size, la. Yd. and Ss. 


GRAND JUBILEE CURIOSITY BOX 


—Containing a Jeautiful handsomely carved Ivorine Opern Gus, 
containing five photographsof Her Majesty and her four homes, with 
a powerful magnifying lens; also 10 coloured OIl Plotares of the 
principal events in Her Majesty's life, and a handsome ta 

coloured Forel ofthe Queen, a carte-de-visite size ditto, anga 
desutiful Jubllee Medal in a gilt star. The whole lot, post 
le 2d., or 3 seta for Zs. 6d. nS 


THE CELEBRATED ACME FIELD BLASS. 
Pe SN HESE wonder- 


fal Glasses have sires 
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, is ordered 
ef will include, free, a 0 
Tae Certificate, entitling Ù 
7 holder to enter into competi 
i tion for £200 in cash 110 
which we are giving away. Please out ont and send Coupon 
order. x 


ENGLISH MECHANIC COUPON. 


Entitles holder to one Acme Field-Glass for 
mw" (Signed) J. THEOBALD and 00. 
— k. 


J. THEOBALD and COMPANI 


(Established 50 Years), 


7A, BATH PLACE, AND 20, CHURCH STREEI 
KENSINGTON, LONDON, W. 
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doors and at night, or sunlight by day. 

(a) My first observation of a microscopic 
diffraction ring from an artificial star 10ft. 
away gave (25 years ago) the cue for a long 
research. The star was miniatured“ as per- 
fectly as my means then allowed. This minia- 
ture was then observed with a variety of 
power. A large spurious disc appeared accom- 
panied by a single bright broad ring. In order 
to determine the size of the spurious disc, 
I constructed a plate with a very accurate 
series of punctures (blackened with platinum 
chloride) in pairs, gradually widening, thus 
producing double stars of various intervals 
when placed before the lamp 10ft. distant. 

(6) One pair exactly produced large 
Spurious discs in contact. This gave me 
data for calculating the precise spurious ex- 
pansions of the minute apertures. The 
diffraction ring was absurdly broad, though 
bright. Here was a new fact for micro- 
scopic diffraction. 

The questions occurred : Was this expan- 
sion due to diffraction only, or also to un- 
corrected aberration? The glasses then 
employed in miniaturing and observing were 
discovered to be afflicted with grave optical 
errors, though then unsuspected. 

(c) Subsequently Messrs. Powell and Lea- 
land converted “a very fine” 1-16th into an 
immersion 1-20th; also a “fine” 1-8th. 
Employing the 1-16th immersion to minia- 
ture the flaw doublets, a- drop of distilled 
water being attached to the fronts, I was 
amazed with the apparition of a fine double 
star, separated by an intensely fine black 
division in place of large spurious discs in 
contact; the new discs, however, were still 
spuriously large. 


MICROSCOPICAL ADVANCES.—XIX. 


By Dr. Roysron-Picorr, M.A. Cantab., 
F.R.S., F. R. A. S., Memb. Roy. Coll. Phy- 
sioians; Fell. Cambridge Phil. Society; 
formerly Fellow of St. Peter's College, 
Cambridge. 


Diffraotions, Ancient and Modern. 


Pane Wollaston and Fraunhofer 
(1814) both discovered dark lines in 
the solar diffraction spectrum, it was not till 
1859 that they were recognised as hiero- 
glyphics of an unknown language teeming 
with significant meanings. It was Kirchoff 
who compared them with the diffraction lines 
“given out by terrestrial bodies which, if in- 
candescent, displayed brilliant finé lines in 
the exact positions where sunlight displayed 
‘similar black lines. Kirchoff thus furnished 
us with data -for interpreting not only solar 
lines, but those emitted by planets, nebulæ, 
and stars. : 

The stupendous discoveries made with 
diffraction spectra before long stimulated 
energetic efforts to apply the new analytic 
powers . to microscopic advances. It was 
not long before prisms. were applied also to 
the miscroscope. The Browning - Sorby 
spectroscope is capable. of displaying the 
remarkable diffraction’ spectra of human 
blood, even though only a single blood 
corpuscle be presented, 1-3, 000th of an inch 
in diameter.“ An instrument which can 
detect in Sirius sodium, magnesium, tron, and 
hydrogen in a slit 1-300th of an inch, convey- 
ing a fine ray of light to a set of prisms, may 
well scrutinise minute microscopic objects 
with a power of 1,000 diameters, 

Perhaps the most delicate. objects ever 
observed are the D lines of common salt, Mr. 
Browning made for M. Gassiot an instru- 
ment presented to Oxford. We saw this 
line split up into brilliant lines separated 
by a small interval of one 4-millionth of an. 
inch. But in the centre is seen a very much 
fainter line indicative of nickel, which is ten 
times smaller in breadth than the interval 
Just mentioned. 

It is a. most curious fact that telescopes 
can be made of sets of prisms of considerable 
power. Now here is a case where a slit in 
brass about 1-300th of an inch is magnified 
by the prisms into a diffraction spectrum 
lift. wide, the actual.’ enlargement being 
300 x 132 = 40,000 times nearly. | 

After the gloriousand exhaustive researches 
of Fraunhofer on diffraction spectra, and 
those afterwards invented by Sir J. Herschel, 
there seemed at first sight but little left to 
explore, But the microseope, I suddenly 
discovered, opened up a new vista of dif- 

tions of unexampled beauty and 
splendour. Fraunhofer. embarked on his 
enterprise with a telescope magnifying a 
luminous slit 41ft. away, with a power of 
50. In the microscope, as..glasses went on 
improving, my powers rose at. last to 1,000 
meters, with great perfection of defi- 


gradually to approach the microscope ; the 
image discs began to separate. It was evident 
that the precise distance at which they first 
divided gives for different glasses a measure 


spurious discs could be imagined to diminish 


aberration would give 1-52000th of an inch, 
an error fatal to the observation of any body 
smaller than this. With these immersion 
lenses all the illuminated apertures or arti- 
ficial stars appeared sharply cut and planetary, 
surrounded with a very true black ring, 
supplemented by accurately formed diffrac- 
tion rings, which enlarged: and glowed with 
prismatic colours both within: and without 
the sharpest focal image, forming concentric 
intersections, displaying’ coloured pencils 
passing either to or from their finest point of 
focal combination where colour should be 
destroyed. These diffraction spectra were 
most surprising to me. Of course, the 
diffraction spurious discs were still about 
four times larger than a true miniature. 

(E.) It then occurred to me that a ready 
method of showing whether the observing 
microscope was over or wnder-corrected, was. 
a great desideratum. (1) Removing the 
front lenses at once displayed the signs of 
over-correction. : (2) Replacing them and 
withdrawing the back combinations produced 
the signs of under-correction. l 

Wire gauze was. then placed before the 
lamp (10ft. away) os = 

(1) Over Correction. The image no longer 
resembled gauze at all. Strange appearances 
above the best focus and a nebulous fog 
below it, declared the signs of over-correc- 
tion. 1 

(2) On the contrary, under- correction was 
declared, by fog above and false images below, 
the · best focal image. i 

It was immediately seen that with the 


nition. e 
It was only then that microscopic diffrac- 
tion spectra of known objects revealed their 
Marvellous tracery and accuracy of form. 
hese experiments were commenced about 
1862 in a darkened room. In scrutinising 
telescopic performance on double stars, dif- 

ction rings, alas ! are too often wholly 
obliterated by inclement skies or tremulous 
airs. The microscopic system of exploiting 


* Professor Stokes, F.R.S. 


t Price £300, 
2 A slit of this size would ir : 
the, n carta. ze would incluie about 2,500 miles of 
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By using objactives as condensers. : | 

} In my papor on “ High Power Definition,” Tr. Roy. 
Mic. Society, Deo., 1889, 1-50,000th was given. 

1 Ascertained by reducing the objeotive aperture by 
chende diaphragm plased at the back of the observing 
Odje > i , . 


brilliant artificial light is employed within. 


(d) The lamp and apertures were made 


of residuary aberration. If, now, the small} 


to points, the limiting value of the lateral 


complete glass working the “screw collar” 
developed precisely similar effects—false 
images above or below the best focus. It 
follows that when an observer is viewing a 
compound object, he will produce. false 
images above or below the best focal plane, 
according as the glass is over or under-cor- 
rected. These I have named Eidola.“ : 
A. great variety of objects were thus by 
miniature examined ; gauze 80 meshes per 
inch. Goldleaf f, by transmitted light, dis- 
plays apertures extremely minute. ee 
Splendid diffractions are given by glittering 
particles of mercury illuminated vertically by 
a prism. An ivory thermometer scale en- 
graved 24° per inch with fine lines about 
1-1000th thick, beautifully illustrated these 
points. Even when everything was most 
carefully corrected, any well-defined struc- 
ture always displayed false images on each 
side of the best focus—i.e., above or below. 
It follows from these experiments that 
when a structure consists of two super-im- 
posed strata in such close proximity as to 
come within the optical limits of the eédola, 
the false images of the lower stratum are liable 
to be confused and commingled with the true 
images of the upper stratum, when the ob- 
jective is over-corrected, and, when it is under 
ctrrected, the false images of the upper are 
confused with the lower true images of the 
lower stratum. | | me 
This was lucidly demonstrated by using 
a closely-folded gauze before the lamp, when 
of course two layers of gauze were finely 
imaged, displaying very occult phenomena 
of diffractions, especially when assisted by 
my “aberrameter fixed behind the ob- 


serving objective, and armed with centra 
and peripheral stops, giving almost every 
degree of angular aperture to the observing 
microscope. The diffractions peculiar to 
each central beam or peripheral zones could 
thus be examined with rapidity and be.repro- 
duced with certainty. = = 

The diffractions attending a minute particle 
of mercury placed in sunsbine have been 
used for a very long time as tests. There 
arises an oblique diffraction burr. Dr. Goring 
and Pritchard used this burr in constructing 
their primordial achromatic glasses. The 
former spent about £80 or £90 in the con- 
struction of a fairly. good one-inch objective 
by Talley. Ue A: 

My system of miniaturing introduced new 
elements of scrutiny. The globule was re- 
produced in miniature on the stage, and the 
celebrated burr at once gave up its secrets. 
(A more advanced term, coma, became 
fashionable.) This mercurial burr under 
oblique illumination with a high power 
showed the nature of the diffraction with 
unmistakable accuracy asin the figure, which, 
after all, isa miserable production for testing 
the finest glasses. Diffraction rings, both 
for telescopes and microscopes, have main- 
tained their incomparable value now for 
above half a century. New heliostats will 
also be described in due course, of surpassing 
brilliancy of effect, without the necessity of 
a darkened room in bright sunshine, Re- 
markable mercurial burrs are omitted in this 
article. | 
(To be continued.) 


è Philosophical Transactions R.S., p. 597, Vol. II., 1870. 
+ Many of these perforations, much less thin 1-50,000th 


of an inch, so small that no human art os uld accomplish | 
them. l 
+ A fine 1-16th miniatured the ivory s3ale perfectly. 
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IMPROVED PLATES FOR 
TRANSPARENCIES. 


I 


pleasure to its devotees. 


but it offers new effects, which please. 


Cowan’s chloride plates. 


much used: for making negatives, Marion’s 


new factory at Southgate, a very large and 


spacious erection, is entirely devoted to the 
manufacture of plates and other photo novelties, 
The Britannia plates now manufactured there 
have been greatly improved, the coating of 


emulsion is far thicker than ever on the most 


expensive plates, and they have the much- 


desired quality of vigorous negatives, whilst 


securing all the delicacy necessary for the full 
printing of half tones. Bngland, at any rate, 
stands pre-eminent in the production of photo- 
graphic novelties and processes, and whilst 


there are enterprising firms to assist in the 
working out of new ideas and to popularise 
them, there is every probability of the con- 


tinuance of this satisfactory state of things. 


MAYALL'S IMPROVED PHOTO- 
GRAP 


O much has appeared recently about photo- 
graphs in colours and photography in 


natural colours that it may be of interest to 


give the real nature of the processes adopted. 
We have already (p. 334) given the details of 
one of the processes, and now describe that of 


Mr. J. J. E. Mayall, which has for its object 
the production of permanent photographic 
impressions, coloured or uncoloured, on any 
suitable material. It is unnecessary to ex- 
plain to our readers that the real “ photography 


in natural colours” is as far off as ever, and it 


‘is satisfactory to note that the misleading de- 
.scription has been dropped by one of the syndi- 
cates or companies which recently attracted 
attention by its aid. In Mr, Mayall's invention 
a negative is taken preferably by electric light, 
from which a positive is printed on paper, por- 
celain, or other suitable material, prepared as 
follows :— 

For paper, a weak solution of gelatine and 
lactate of iron in about the following propor- 
tions, is used— viz., two grains of fish glue or 
. isinglasa to one-sixteenth of a grain of lactate 
of iron in loz. of water, the whole being boiled, 
and subsequently filtered. The paper, after 
having been immersed for about three minutes 
in the above solution, is dried and smoothed ; 
which may be done by placing it between 
blotting paper, and submitting it to a slight 
pressure. Then float the paper thus pre- 
. pared for about two minutes in a bath 
composed as follows — viz., to about loz. 
of albumen (preferably that taken from 
fresh eggs), four grains of chloride of so- 
dium, half a grain of bromide of potassium 


two minims of glacial acetic acid, and one drop | P 


of a concentrated solution of some derivative 
of silex, or of hydrocarbon, of which salicylic 
acid is very suitable; the whole must be beaten 

up into a frothy mass, and allowed to settle for 
about 12 hours. Any tints may be given to 
this mass by adding the desired colour dis- 
solved in a saturated alcoholic solution in the 
proportions of about one minim of alcoholic 


solution to about 40z. of the albumen solution 


above described, and one minim of meconin, or 
its derivatives; the whole is then beaten up 
and allowed to settle. After floating, the paper 
is dried by slow heat and ironed on the back to 


— 4. 


photography there is a peculiar charm 
which very few other pursuits offer in the 
hands of its numerous followers and experi- 
-menters, There is always something new 
cropping up. This gives an extra interest and 
The novelty may not 
be of much importance—a simple change ina 
well-known method, or a new combination ; 
One of 
these minor changes has been carried out by 
Marion and Co., of Soho-square. For some time 
past this firm have been producing plates for 
transparencies, known under the name of 
The emulsion has 
now been coated on ground glass ; thus beauti- 
ful effects can be got by contact printing from 
- negatives either of portraits or views. Glazed 
into windows, or shades for lamps, or hung 
against the lights, the effects are most pleasing, 
and photography appears at its best. The 
architects, house decorators, and builders should 
certainly turn their attention to the great 
possibilities for decorative purposes that these 
: transparencies offer. This firm has also recently 
perfected the well-known Britannia plates, so 


SIMPLE £XERCISES IN TECHNICAL 
ANALYSIS.—XXII. 
BY AN ANALYTICAL CHEMIST, 
Lubricating Oils (Special Tests). 

(301.) HE tests described in preceding pape 

T furnish useful information Sonir 
the nature of a sample; but do not determine 
which of a number of oils equally satisfactory 
so far as these tests are concerned, would prove 
the most economic lubricant in actual use, 
Nothing short of a mechanical test in imitation 
of the conditions existing in the. workshop can 
determine this ; and for this purpose oil-testing 
machines have been constructed. Those 
designed by Messrs. Ingram and Staper and 
Prof. Thurston are the two best known. They 
are fully described in most works which treat 
of lubricating oils, and more particularly in a 
price list published by the--manufadturers, 
Messrs. Bailey and Oo., of Salford. These 
machines are now generally used by railway 
companies, and others who use large quantities 
of oils, and as any intelligent man can make 
the test, the services of the analyst are usually 
dispensed with. On the other hand, analysis 
who examine a large number of samples must, 
and do, provide themselves with orie or other of 
these machines; but as they are high-priced, 
and require gas or steam for motor power, there 
are but a few analysts whose practice is 80 
extensive as to justify the initial outlay. 

The first-mentioned machine, although it has 
some defects, gives very useful results. A short 
description of the main features of the machine 
will enable my succeeding remarks to be more 
clearly understood. It consists (1) of an axle 


make it perfectly dry and smooth. A bath is 
prepared of nitrate of silver and nitrate of soda 
and free ammonia in the proportions of about 
loz. of water to 40 grains of nitrate of silver, 
10 grains of nitrate of soda, and three minims 
of free ammonia, and, when pliability of the 
paper is desirable, 5 drops of glycerine per 
ounce of bath solution are added. The paper 
is floated face downwards on this bath for about 
two minutes, and then dried in a dark room, 
after which it is fumigated in an atmosphere 
of ammonia for from three to five minutes, and 
is then ready for printing upon in the ordinary 
way. The prints, after fixing, must be soaked 
in a weak solution of sulphuric acid to expel 
any trace of the hypo-sulphite of soda, and well 
washed. The printed impression in a moist state 
is then mounted face uppermost on a piece of 
glass or skeleton frame, and when dried, the 
desired colours are dabbed on by suitable means 
and slightly stumped. The dabber found suit- 
able for this purpose is a pad of fine cotton 
wool pushed through a glass tube so as to pro- 
trude therefrom, and cut square and even at 
the end. This cotton wool must either be re- 
newed for each colour, or a separate dabber 
kept for each colour. After the colours have 
been applied, the paper is rendered impervious 
to moisture by dressing its back and front with 
some such substance as white wax or paraffin 
or camphor, the print being sufficiently warmed 
for the purpose of the application of the wax. 
The colours must be stronger than are required 
for the final effect. The picture is then sprayed 
over or subjected to an atmosphere charged 
with a weak alcoholic solution of salicylic acid 
or some derivative of silex or hydrocarbon, 
paraffin, or of any preparation of fluorine dis- 
solved to set the colour, and then it is subjected 
to the action of finely-powdered..soluble glass 
by placing a powdered silicon. in a suitably- 
closed chamber provided with shelves and fitted 
with bellows so as to blow the silicon powder 
into a cloud. The coloured picture is put on 
one of the shelves to catch the fine dust of the 
silicon fora very few seconds, after which it is 
taken out of the chamber. The picture (face 
downwards) is then laid on a plate of glass 
coated in the following manner :—After having 
rubbed the glass with a dabber of any suitable 
material, as a ball of cotton wool covered with 
leather charged with powdered silicon, it is 
coated with collodion to which is added one 
drop per ounce of salicylic acid, and when dry 
recoated with gelatine and salicylic acid- in 
about the proportions of one drop of acid 
to loz. of gelatine. After drying, the sur- 
face of the print is moistened with some 
hydrocarbon, such as paraffin or kerosene, 
to which is added a few drops of salicylic acid 
in the proportion of about two drops of sali- 
cylic acid to the ounce of hydrocarbon, and, 
when sufficiently moist, the picture is well 
pressed down upon the gelatine surface and 
allowed to dry in a warm atmosphere, after 
which it is stripped from the glass, and when 
mounted on card, porcelain, or other desired 


Ax LE 


about 3ft. long, near the centre of which is an 
‘enlarged part about 6in. long. It is driven at 
one end by a belt, while at the other end a 
counting apparatus records the number of 
revolutions ; (2), 
upper part of which 


This bearing fits exactly on the enlarged part 
of the axle, and is held in positicn—above and 
below—by means of two levers, as shown in the 


a thermometer is screwed. 


BEARING 


the entire process above described should be 
conducted without any delay or intermission 
in the various portions of the process, and in 
an atmosphere of increasing temperature, as if 
in the process the print is allowed to become 
chilled a dull appearance is the result, 
which dull appearance may, however, be 
sometimes preferred. For printing on porcelain 
and such-like material, Mr. Mayall coats the 
material with collodio-chloride of silver, or 
carbon tissue, or the albumen solution above 
described, the subsequent treatment being the 
same as that described for paper. The colours 
employed are ordinary colours in a dry state 
ground up with phenic acid, and silicate of 
otash or kerosene, and silicate of potash in 
alcohol in about the following proportions— 
viz., one ounce of dry colour to 60 grains of 
phenic acid, and 20 minims of silicate of potash, 
or 60 grains of kerosene to 20 minims of silicate 
of potash. In the above manipulation care 
must be taken to exclude all organic matters 
other than what are above described. 


FE ET a a 


sketch. The levers pass. through the weight, 
so that the latter may be shifted towards or 
from the bearing, 3 
the pressure on the axle. By this means the 
conditions existing in light and heavy 
machinery may be imitated. , 
The oil is tested in the following manner:— 
The detachable bearing is first removed and 
freed thoroughly from oil or dirt by rubbing 
well with a cloth soaked in a mixture of 
alcohol and ether. The enlarged part of the 
axle is cleaned in the same way. The lower 
half of the bearing is then placed in position. 
A drop of 
‘middle of f r 
half of the bearing, which is then tilted 
the oilhas run from one side to the other 
in the direction of the length of the axle. 


the rubbing surface of the upper 

until 
of it 
The 


or it may subsequently work its way 

The bearing is then placed on thè axle, an 
the weights are fixed at distances on the levers 
corresponding to the kind of machinery cn 
which the oil is to be used. The weights ar 
oftenest placed about Sin. nds 
of the levers. Three things must next be noted : 
(a) the temperature of the thermometer on the 
bearing, (ö) the number indicated by 


edge, 


THE total production of pig iron in the United 
States during 1886 was 5,684,543 gross tons, as com- 
pared with 4,044,526 tons in 1885, The production 
in the latter year was, however, under that of each 
of the four previous years. 


a detachable bearin g in h 


material, e peers and 1 a 
coloured photographic picture, it is desire . 3 5 jehts: 
to have a brilliant picture it is necessary that A, axle; BB, i aise ers; WW, weights; 


and so diminish or increas? | 


the oil to be tested is let. fall on the 


oil must not be allowed to get too near the 


from the free ends 


the re- 
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gister, (o) the time at which the experiment 
begins. The machine is then set running at 
the rate of about 2,000 revolutions per minute, 
and not stopped until the temperature of the 
bearing marks 200° F. on the thermometer. 
The time at which the experiment ends and 
the number recorded on the counting apparatus 
are entered in a book, and from the figures 
thus obtained the “rise of temperature, the 
“tptal. revolutions” made during, and the 
“ting” :ocoupied in making, the experiment 
are calcilated: The! total revolutions ” and 
the “time” increase br’ decrease as the quality 
of the oil—the higher these numbers the more 
economio is the oil. IN Bel a ety ie 

The temperature at starting need not be: 
exactly the same always, for heat is so rapidly 
developed at first that the revolutions for the 
first ten degrees rise would not sensibly affect 
the results, 

Certain calculations have then to be made 
The number of revolutions for each degree of 
rise of temperature and the number of revo- 
lutions per minute are easily obtained. The 
former indicates the economic value of the oil, 
the latter its frictional resistance. The results, 
when tabulated, or set out on squared paper, 
cade clearly the comparative values of different 
oils. 
It is recommended that at least three tests 
should be made, and the average of the three 
taken. This entails an expenditure of time 
and labour which it would be well, if possible, 
to avoid. 

By a little extra care the several tests may 
be made to compare more closely one with 
another, and one test may answer instead of 
three. The makers of the machine recommend 
that two or three drops be taken. This is, no 
doubt, a way which, for simplicity and readi- 
ness, cannot be surpassed. But strictly com- 
parative results cannot, obviously, be obtained 
in this way. A better plan is to use a drop of 
approximately uniform size and weight for 
each test. The actual weight may be deter- 
mined by finding the weight of the drops which 
fall from the dropping instrument immediately 
before and after the one used in the test, and 
taking the average of these as the weight of 
the drop tested. The results could then be cal- 
culated for a definite or standard weight of oil 
—say halfa grain. The advantages of this 
course will be evident when it is recollected 
how great is the number of revolutions obtain- 
able from a small drop. 

But if the above method is not acceptable 
to the experimenter, there is another which 
involves but very little additional trouble, A 
dropping instrument is made from a piece of 
glass rod about }in. in diameter, one end is 
rounded in a flame, and at 2in. from this end a 
scratch is made with a file. The rod is dipped 
into the oil to the depth of 2in., drawn gently 
up, and the fifth drop weighed. This weight 
will probably be between 0'4 and 0'5 grain. 
And if the same method is carefully followed 
each time, the weight of oil tested will practi- 
cally be the same, and the results obtained from 
successive tests will compare favourably with 
one another. 

Whether a single test or the averageof three 
be taken, the oil is finally left on the bearing 
till the following morning, when the machine 
run as before till the temperature reaches 
200° Fahr. Some oils work freely after stand- 
ing, others do not. This latter is due to a 


defect in the oil, known as gumming.“ An 


oil showing a strong tendency to gum should 
not be recommended. The makers advise that 
if the machine does not run freely some fresh 
oil should be added. For obvious reasons, I 
prefer to ease the levers a little until the bear- 
ings get warm. Then the experiment proceeds 
as on the previous day. Care must, however, 
be taken that the bearings are not injured for 
want pf. oil. The machine should be at once 
stopped if a whistling noise is heard, 

To insure accuracy, an oil of known quality 
should invariably be tested immediately before 
or after ‘the one under examination; for it 
unfortunately happens that, owing to the 
gradual wearing away of the bearings, the 
results obtained after long intervals—during 
which the machine has been frequently used— 
differ widely for the same oil. 

The following results are selected from a 
large number, and they show olearly what may 


be learned from this machine concerning the 
brionting vale 


vulues of oilso 


i 7542, oat 
was UB; 


: Revolu- ° 
Time Revolu-| Total Temp. Rise | tions per 
No. Min, tions per Revolu- of |degree of Remarks. 
*| min. | tions. Temp.] temp. 
rom.| To. raised 
1 No oil 16 560 8961 | 56 200 | 144 62 [Made this test for a special 
purpose. Injures machine, 
2 Mineral oil. 7 1130 7913 70 205 135 58 8.g. 867.1. Light oil of low 
5 Very poor lubri- 
cant. 
3 Do. 237 | 1265 | 299950 66 200] 134 2238 8.g. 874. Fair lubricant. 
(2nd day) 25 1236 | 30920 | 60 200 | 140 221 
| | 3803870 | 
. 4 [Do. (pure) 278 1212 | 337044 | 65 200 | 135 2496 |A good lubricant. . 
5 Do. (part 280 | 1216 279688 66 | 200| 134 2087 |Containeda large proportion 
TER ET l of mineral oil. 
6 Do. (small)|.180 f 1185 213393 62 200 | 138 1546 {Containedasmall proportion 


ae (Experiments not continueld on tlhe second 
190 | 180 446 


of mineral oil. 


Gey, ane N 
onstant at 170° F. for 40min 


7 Do. (Orane's)] 66 | 1054 | 57980460 | n 
(2nd day)} 150 1117 | 167020 | 6095 135 1241 (Not finished). os 
8 Do. Do. 143 477 68294 | 59 203 144 474. )J Rose to 187°" Fell to and 
; constant at 180° F. for some 
(2nd day)| 50 484 24233 | 53 200 | 147 165 time. Same oil as No. 7. 
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In the foregoing table the number of “ revo- 
lutions per minute” is important, because it 
furnishes a rough idea of the frictional resist- 
ance of the oil. The lower this number the 
greater is the resistance, and the less suitable 
is the oil for light machinery. The “ revolu- 
tions per degree of temperature raised ” is also 


important, because the higher they are the more 


economic is the oil. 


In testing an oil with this machine it may 
always be observed, although, so far as I know, 
it has not previously been published—(1) that 
the temperature rises rapidly at the beginning 
until it reaches a certain point; (2) that it 
remains constant at this point for a consider- 
able time; (3) that when it subsequently rises 
above this temperature, the rise, in unmixed 
oils, is uninterrupted until 200° F, is reached ; 
(4) that the temperature at which an oil re- 
mains stationary is different for different oils ; 
(5) that mixed oils may have two or more 


stationary temperatures. It would appear from | p 


this that oils have certain temperatures at 
which their efficiency as lubricants is seen 
fully developed. At first the heat produced by 
friction is greater than the loss from radiation ; 
at the constant temperature these just balance 
one another ; and subsequently the heat of fric- 
tion exceeds the loss. 

After the constant temperature is passed the 
oil appears to be worked out, and it may fairly 
be assumed that if a sufficiency of oil were pre- 
sent this temperature would not be exceeded. 
The oil is not worked out completely, however, 
for a large number of revolutions can be ob- 
tained next day without further addition of 
oil. This point of constant temperature may be 
made of practical importance. 

In experiment No. 2 the oil was so thin that 
the metallic surfaces must have been in actual 
contact. Unless an oil has sufficient body to 
prevent this, it is valueless as a lubricant for 
machinery of any weight, although it may 
possibly be useful for the lightest kinds of 
machinery. 

Experiment No. 1 was made for the purpose 
of determining whether this particular oil used 
in experiment No, 2 was of any value whatever 
for machinery of this weight. It will be ob- 
served that the total number of revolutions 
obtained was greater when no oil was used ; but 
this may be due to the fact that the machine 
took about twice as long to make the same 
number of revolutions, and the loss of heat was 
therefore twice as great. Such an experiment 
cannot be recommended for repetition, as it is 
likely to injure the machine. i 

Experiment No. 3 shows that the oil is a fair 
lubricant with less viscosity than usual, and 
therefore very suitable for light machinery. 


Experiments 4, 5, and 6 show the comparative 
results obtained from a pure mineral oil, an 
oil with a large, and another with a small, pro- 
portion of mineral oil. i 

No. 7 shows a good sample of Crane’s mineral 
oil. Intended for use : on heavy machinery, the: 
viscosity is high (see revolutions:per minute). 

No. 8 gives an important result. It was made: 
before No. 7. The machine was, in the former’ 


experiment, driven. at the rats of about: 480. 


revolutions per minute. This, owing to the 
length of time required for the experiment, 
was deemed insufficient, and it was argued that 
if a given quantity of oil gave in both cases the 
same total number of revolutions, the time 
required for a test would be less than half as 
long if the speed of the machine was raised 
to 1,200 revolutions per minute. This did not 
turn out to be the case—a fact which, I think, 
can only be accounted for on the assumption 
that friction is less at high than at low velo- 
cities, 
(To be continued.) 


MARSHALL'S METHOD OF PRO- 
PELLING VESSELS. 


METHOD of propelling steamships and 
boats, which also provides for rapid 
stopping and steering, has been recently patented 
Mr. H. J. Marshall, of Linslade, Bucks (No. 
7537, 1886). The main idea of the invention 
will be understood from the diagram, which 
represents the propellers. The patentee in carry- 
ing his invention into effect uses two types of 
cylinders and pistons, one pointing aft, the other 
pointing forward. The former type constitute 
the propellers, and the latter the repellers, 
Their combined and co-related action effects the 
steering. In the diagram, A A area pair of stern 
propellers worked by their own engine B, to the 
pistons of which the pistons a æ of the propellers 
are coupled direct by means of the piston rods a’, 
At each inward stroke of a piston a, the water 
follows it into its oylinder A, from which it would 
be ejected by the return stroke of the piston, if 
it were not for the resistance of the volume of 
water outside the vessel. Inasmuch as the piston 
therefore cannot displace the water, its energy is 
expended upon the vessel of which it forms an 
integral part, and the vessel is moved forwards 
accordingly. Inthediagram the patentee shows 
a pair of propellers working alternately, but he 
wishesit to be distinctly understood that he may 
employ any number arranged in equal capacities 
on each side of the centre line of the vessel.. A 
duplex and connected arrangement of propellers 
might be found advantageous, as the outward 
thrustof the one would be materially assisted by 
the return stroke of the other, owing to the 
pressure derived from the depth at which 
it would be working below the surface 
of the water. The propellers should be placed 


‘as low as possible in the vessel, although 


it is not necessary to the success of fhe inven- 
tion that the open mouths a? of the propeller 
cylinders should be aligned with the motor 
cylinders, inasmuch as the propeller cylinders 
may be fixed in any convenient level, and com- 
munication kept up with the outer volume of 
water by serpentine or bent pipes. Of course 
it is obviously preferable that theanouth of the 
propeller and the propeller should be on a 
dommon level. The engines may be fixed closer | 
to the propeller than they are shown in the“ 
figure. In fact, one feature, involving a grsat 
practical advantage, is, aooording to thepatentée, 
that the adoption of the: invention aPmost ne- 
ceasarily. abolishesthecfamiliar long sorewahaßt 
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with all the attendant risks and expenses. 
Watertight bulkheads may be constructed to 
inclose the space occupied by the propeller 
cylinders, or other equivalent devices may be 
adopted to isolate the space occupied by the 
propellers from the hold, or to close the mouths 
of the propellers whenever such closure might 
be required for any purpose. Reversing pro- 
pellers, constructed throughout on the same 
principles as the propellers described above, 
are placed in the bow. The steering of a vessel 
fitted with this invention is effected by working 
the port propellers and the starboard repellers, 
together or vice vers, 

The propeller and repeller cylinders are 
shown of a circular cross section, but this 
shape may be varied as may be required. For 
instance, in the case of a shallow draught vessel, 
the section may be rectangular and wider than 
deep, or oval. By this means great effect- 
would be produced, with more compact con- 
struction than if circular cylinders were em- 
ployed. The patentee also illustrates the ap- 
plication of his invention to rowing boats, and 
summarises its advantages: The financial 
losses and vexatious delays arising from the 
breaking of screw-propeller shafts and pro- 
pellers, or partial or total loss of propeller 
blades, would cease. The annoyance and occa- 
sional mishaps arising from the lift of a vessel 
taking the propeller blades out, or partially out, 
of the water, and so causing the engines to race, 
would beaverted. The piston propellers would 
possess the great advantage of working in a 
solid body of water, as against screw-propellera 
or paddle-wheels working in broken water, and 
in an unfavourable current set up by the motion 
of the vessel. By having the piston propellers 
and repellers on either side working indepen- 
dently of those on the reverse side, a vessel 
could be kept on any desired course in the 
event of a breakdown of the steering-gear or 
rudder occurring. Therefore, vessels could be 
constructed with the usual steering arrange- 
ments, so that there would be absolutely 
nothing outside the outer skin of the vessel 
exposed to damage. Should it be necessary to 
suddenly alter a vessel’s course, it could be 
effectually done by working the propellers and 
repellers on opposite sides, Many collisions 
would thus be avoided, owing to the greater 
control over a vessel, and a higher rate of speed 
could be maintained than is now—in certain 
atmospheric conditions or in crowded waters— 
considered prudent, It will, therefore, be seen 
that the enormous power of the engines would 
be available for stopping a vessel or altering 
its course, a most essential condition, seeing 
the prevailing tendency to construct vessels 
with an ever increasing go-ahead speed, but 
with no corresponding stopping power. The 
patentee enumerates other advantages, which, 
however, will suggest themselves. 


AN ADJUSTABLE CAMERA STAND. 


A NEW form of adjustable photographic 
camera stand, recently invented and 
patented by Mr. J. Brown, of Belfast, is shown 
in the illustration. A sphere of wood, A, pro- 
vided with a projection and screw for the 
attachment of the camera, has fitted to its 
surface three metal cups, C, C, O. These are 
held in position against the ball by a ring, D, 
to which their lower ends are loosely jointed, 
and by a spring, E, connected to their upper 
parts and pressing them against the ball with 
enfficient force to allow of its being moved 
with moderate friction inside the oups in order 
to point the camera in any desired direction. 
The cups O are provided with projections, 
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enough to be powdered, when 50 kilos of soot 

are mixed therewith. The metal is hardened 

by means of this powder in the following 

manner :—The metal (sheet iron) to be har- 

dened is placed in an iron box and inolosed in 

more or less of the powder, according to the 

thickness of the sheet. When the box is filled, 

it is hermetically closed by means of olay and 
placed in the heating furnace and left for a 
longer or shorter time, according to the thick- 
ness of the plates. It would be interesting to 
know exactly what is meant by so many kilos of 
“nitrogen in organic substance,” because that 
involves the accompaniment of something not 
mentioned in the specification, and the insects 
are presumably of special breed, for the cochi- 
neal isusually known as Coccus cacti. As to 
the cost of this powder, nothing is stated ; but 
probably it can be used over and over again. 


having conical pins, on which the legs of the 
stand fit in the usual way. Two of the legs 
are held in place by the usual hooks, as at E. 
The third is provided with an adjustable 


tightening hook on clamp H, so arranged that 
when the camera has been pointed to take in 
the exact view desired, it may be instantly 
fixed in that position by turning the small 


FRICTION - DRIVEN CENTRE 
GRINDER. 


VERY lathe-hand knows that it is quite a job 
E to turn up lathe-centres true, because the 
quick speed necessary when turning op the joint is 
too quick for turning up the large end. It is also 
difficult to turn them up straight and smooth, 
Most men finish them by filing. No matter how 
fast the lathe runs, or how careful the man is, he 
cannot file them so that they will run dead true 
and they will be out of round, causing the dea 
centre to wear the working centre away. By using 
a centre grinder the centre can always be kept 
true and round. This grinder has no belts to be 
attached, and all the running bearings are covered 
so that the fine eme cannot cut them away. The 
hub of the shive-pulley B runs in the frame 0, 
The friction-wheel shaft D slides in and out of the 
hub of shive-wheel B. The shive-wheel A is 
fastened to a sleeve in which slides the emery 


eccentric lever K, which shortens the hook H, 
5 thus clamps the three cups firm ly on the 
ball. 

The inventor claims for the stand great ease 
and quickness in pointing the cam era in any 
direction, even vertically, upwards, or down- 
wards (while instead of the usual trouble of 


shortening, lengthening, or shifting the legs 
about on the ground, one has only to see that 
their points are placed where they will not 
slip), and also great rigidity when clamped 
into position. It is useful for all outdoor 
work, and especially for rough ground, or on 
board yachts or boats. It is made by Mr. 
Collins, of Cochrane- street, St. John’s Wood. 


wheel spindle E. The wheel is moved in and out 
by the knob S, which is made so that it does not 
revolve with emery-wheel spindle. The friction 
wheel has a rawhide face. It does not require to 
have the friction wheel forced hard against the 
friction plate. It might be assumed that consider- 
able pressure was required, but a ver alight 

ressure is sufficient. There is an abundance 

riving power in the friction; in fact, materially 
more than is required. For attaching this inder 
it is only necessary to fasten the friction plate fo 
the face plate by drilling and tapping two fin. 
holes in face plate, put the grinder in tool post the 
same as a turning tool, set it to the proper angle by 
moving emery wheel along the centre, look carriage 
on the screw and bring friction-wheel against 
friction plate. The thrust screw is to adjust 
friction wheel for long or short centres. These 

rinders are made by the Energy Manufacturing 
N 1,123, South Fifteenth- street, Phila- 
delphia,Pa.— American Machinist. 


HARDENING METALS. 


HE old receipt books and our back volumes 
contain a number of preparations which 

are supposed to have some potent influence in 
hardening metals, especially steel; but it is 
not often that these mysteriously potent 
powders or dips are patented. One famous 
recipe, which has doubtless been sold to many 
young blacksmiths, contains directions for 
adding to the water in which the steel is 
quenched so much spirit of nitre, spirits of 
hartshorn, white vitriol, sal ammoniac, alum, 
salt,and hoof parings, and no doubtif the young 
workman failed to attain success he would attri- 
bute it to having used the wrong proportion of 
one of the ingredients of the mixture, which 
one would think must have been invented for 


the benefit of druggists. However, if skilled 
tool-makers smile at these funny receipts, they 
will probably be surprised to learn that Herr 
O. Beckstein, of Reutlingen, Germany, has 
actually taken out a patent in this country for 
an “improved powder for hardening metals,” 
which is prepared in the following way :— 
Insects known as cochineal (Coccus polonicus) 
are, by means of boiling water, released from 
the colour or dyeing material contained in 
them, whereafter 100 kilos of such prepared 
cochineal are mixed in a vessel with 2123 kilos 
of phosphoric acid and 323 kilos of nitrogen in 
organic substance, and evaporated, after which 
the mass is brought into adrying room till dry 


ZIGANG’S ELECTRIC TRUMPHST. 


Dos the low price of the ordinary electric 

bell, it may be asked whether it is not possi- 
ple to substitute for the latter a still simpler 
apparatus, and one less costly and of a more 

eneral application than the classical vibrating 
bell. It is an apparatus of this kind that is 
presented in Mr. Zigang's electric trun pet, figured 
herewith. The apparatus consists of a brass tube 
24in. in length and 1gin, in diameter, in the in- 
terior of which is fixed a small eclectro-magnet 
An armature is placed opposite the poles of this 
latter, and a regulating screw terminating in 3 
platinum point serves as an automatic inter- 
rupter. The mounting and operation of the sp 
paratus may be understood from a simple inspection 
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of the figure. It takes but two Leclanché elements 

of the usual electric bell variety to cause it to 
produce an agreeable musical sound, of which the 
pitch and intensity may be varied by regulating 
the screw or tightening upthe vibrating plate in 
its setting. This characteristic musical sound 
permits of the apparatus being used for domestic 
and telegraphic purposes, where there is need of 
distinguishing different calls without having re- 
course to indicators. It might also render service 
upon railways, tramways, boats, &c., in all those 
cases where there is need of a signal insensible to 
the more or less abrupt motions of the object under 
way. Finally, the possibility of transmitting the 
Morse alphabet and certain conventional signals by 
sound permits of the electric trumpet being applied 
for the transmission of signals to an engine room, 
in cases where noise prevents the use of a tele- 
phone.— L Electricien. 


amateur photography, that familiarity with it may | mp 


THE STEREOSCOPE AND 
APPLICATIONS." 


A? the eighth meeting of the British Associa- 
tion for the Advancement of Science, 
August, 1838, a paper was read by Prof. Charles 
Wheatstone, accompanied an instrument 
illustrative of it, which involved in so high a 
degree the elements of novelty and intrinsic 
scientific value, that it was received with most 
decided manifestations of pleasure and surprise. 
The subject of the paper was, “ Binocular Vision, 
and an Instrument for illustrating its Phenomena,’ 
which latter was called by him a stereoscope. The 
reception accorded the paper and the instrument, 
and the importance attached to it, can be most 
briefly placed before you by an abstract from the 
Proceedings of that body, giving the opinions of 
two representative men, as follows: “ Sir David 
Brewster feared that the members could scarcely 
Judge from the very brief and modest account 
given by Prof. Wheatstone, of the principle and of 
the instrument devised for illustrating it, of its 


ITS 


| extreme beauty and generality. He considered it 
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one of the most valuable optical poa which had 
been presented to the Section. He observed that 
when taken in connection with the law of visible 
direction in monocular vision, it explains all those 
henomena of vision by which philosophers have 
en so long perplexed, and that visien, in three 

ensions, received the most complete explanation 
from Prof. Wheatstone’s researches. Sir John 
Herschel characterised Prof. Wheatstone's dis- 
covery as one of the most curious and beautiful, 
for its simplicity, in the entire range of experi- 
mental optics.” 

Now, although the instrument, as is apparent, 
could not but be of great general interest outside 
of purely scientific circles, its application seemed 
so hedged about with limitations, that it hardly 
promised, to become a popular instrument. But 
about the same time Daguerre made the announce- 
ment of his great discovery, which not only 
Widened the field of application of the stereo- 
scope by bringing within its range many sub- 
jects previously hopelessly excluded; but in 
its subsequent development 80 completely sup- 
e Wheatstone's discovery, by its cheap 
multiplication of pictures of objects, of 
mathematical accuracy, that the stereoscope be- 
came the scientific sensation of the day, and found 
Its way into the parlour as well as the study. 
It seemed to have acquired for itself a per- 


Rid place in almost every intelligent house- 


In the treatment of this subject this evening, it 
seems that the best disposition of the time at our 
disposal can be made by considering, first, rather 
hurriedly, the principles underlying and explana- 
tory of the instrument, and then as many of the 


most characteristic ap lications as the time may 
allow, with incidental discussion of theoretical con- 


siderations and disputed points, as they may pre- 
sent themselves. P ii E 


® Extracted from a lecture by Prof. CHARLES F. 
Hnczs, Ph.D., delivered before the Franklin Institute, 
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I have given Prof. Wheatstone's paper the 
prominence I have because the whole subject 
seems to develop most naturally by inquiry into 
his merits in this connection. What, then, was his 
discovery? What is his claim? 1 think I can 
safely say that it is broader than the simple in- 
vention of the instrument, which he called a 
stereoscope. It was the conception which preceded 
the instrument, which suggested it, which, in fact, 
demanded it, and called it into existence, that had 
the prime element of novelty in it. What, then, 
in brief, was the state of knowledge and the theory 
of vision at that time? The physic explanation 
of vision by the formation of a distinct image of 
external objects upon the retina of the eye was 
entirely satisfactory. The eye, optically con- 
sidered, was reparded as a camera obscura, with the 
retina as the ground-glass, This instrument has 
become socommon to-day, by the rapid spread of 


be assumed without further explanation. There 
were, to be sure, some remaining difficulties to be 
explained away, but they were often manufac- 
tured, and rather physiological or psychological in 
character. The notable one, how inverted retinal 
pictures can occasion erect vision of objects, is 
closely related to our subject by the law of visible 
direction, alluded to by Sir David Brewster, which 
explains it—a law which, simply stated, is that 
visible points are referred back to positions in lines 
along which the light from them finally strikes the 
retina, or that we see points in the direction in which 
light from them strikes the retina. But the consider- 
ation of vision with two eyes introduced new com- 
plications and perplexing questions peouliarly its 
own. Pave two eyes, each evidently receiving 
its own retinal picture, we nevertheless receive but 
& single impression, or we see the objeot single. 
How, where, when do these two impressions fuse 
into one? But on further consideration the 
difficulty in intensified. The retinal pictures 
in the two eyes are not identical, but 
in the nature of the case must be essentially 
different—as different as the drawings of an object 
made from two different points of view, as distant 
from each other as the interocular distance. It is 
certain, then, that our clear, unconfused single 
mental impression exists in spite of the dissimi- 
larity of the retinal pictures of the two eyes. But 
upon still further investigation it is found that 
not only does no confusion result from these sepa- 
rate dissimilar pictures presented to the mind, as 
it were, at the same time, but, what is still more 
remarkable, that from these dissimilar retinal im- 
prem ons, and by reason of their dissimilarity, no 
oubt, we have more definite perception of external 
objects. In whatever way explained, the fact was 
indisputable that there results from this dissimi- 
larity of retinal impressions such a perception of 
distance, and, consequently, of form, that it seems 
as some contend, an added direot perception of 
distance, and not the result of an unconscious 
judgment, based upon additional data furnished 
by the two eyes. There can be no physical expla- 
nation of this seeming fusion of dissimilar retinal 
impressions, and the resulting additional percep- 
tion. It must be clearly physiological or psycho- 
logical, or both. 
e cannot with one eye open, with certainty, 
bring the tips of the index fingers together at arm's 
length, or snuff a candle. Indeed, we often fin 
ourselves almost with a feeling of a loss of clear 
vision when we are obliged to estimate distance 
without being able to bring both eyes to bear upon 
the same point. It is clear now, I think, that no 
picture of an object, however accurate in drawing, 
or faultless in all respects, can produce the same 
infallible impression as that produced by the 
object itself, which furnishes us, through the two 
eyes, two dissimilar pictures of the object. Allthe 
oriteria of distance and form that can be intro- 
duced into a drawing are, in the nature of the case, 
monocular. They may be manipulated and rein- 
forced, but not changed in character, and by none 
of them, nor by all of them together, nor by any 
treatment of them, can an infallible judgment as to 
form be reached. 
Our judgment in such cases is controlled, toa 
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the drawing. This is another of those statements 
readily acceded to, but hardly accorded its full 

ractical importance, especially in this connection. 

o impress it more decidedly, I will bring before 
you a few illustrations, which also have an addi- 
tional interest of their own. In his treatise on the 
stereoscope, Sir David Brewster devotes consider- 
able space to what he styles “a very remarkable 
illusion,” a “ puzzling phenomenon,” to which bis 
attention was first called by Prof. Neckar, of 
Geneva. The diagram (Fig. 1), he remarks, was 


LL 
1 


o drawn that A should appear nearest the spec- 
ator, and the face A B 8 D foremost x 
furthest from him. But he says, on looking at it 
repeatedly, the apparent position of the rhomboid 
is changed, x and its face will appear in front, and 
A and its face will appear more remote, and give 
the solid a different inclination. You can cause 
A or x to come to the front, or to recede, at will. 
Now this results from the simple fact that the two 
solids are represented by the drawing. Sir David 
says it was drawn so that A should appear in front, 
hat may be ao, but there is nothing in the drawin 

to justify the statement. Had the artist intende 

2 to appear in front, he would have drawn pre- 
cisely the same figure. In reviewing this book 
some years ago, this puzzle recalled some early ones 
of my own, and I suppose of almost any boy 
entering upon solid geometry. But doubtless you 
all see first the solid with A in front. This I 
would explain by the fact that that solid appears in 
a natural position, fully supported; whilst the other 
solid, represented when & is in front, is is an 
unnatural, unsupported, I would almost say im- 


FIG 2. 


possible, position. That solid that has the most 
usual position is first suggested, and I have no 
doubt that this particular diagram arrested the 
attention of Professor Neckar, and afterwards of Sir 
David Brewster, simply because of the accident 
that it represents two solids differing so widely in 
this respect. I have simplified this in the diagram 
(Fig. 2), to which I will call attention again in 
another connection. In either of the diagrams it 
will require very little effort to cause either of the 
squares to appear in front of the other. There is 
no reason, in the nature of the case, why one 
should appear in front rather than the other. 
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But it might be said that a monocular pieture 
of the object itself upon the retina of a single eye 
should also be capable of this two-fold interpre- 
tation—that in looking at an object with one eye 
we should receive no infallible impression as to its 
form. Neither do we. But in most cases the 
prepossession given by other circumstances renders 
it impossible to recognise other than one. But if 
an object is taken in which this difference in 
naturalness or usualness, so to speak, of the two 
objects represented is reduced to a minimum, we 
8 An find how readily we can be deceived, The 
photograph upon the soreen seems to represent a 
medallion in relief. I do not hesitate to assert 
that no one is able to imagine it to be anything 
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else, and yet it is a photograph of a mould I hold 
in my hand. What is true of the photograph is 
equally true of the retinal impression formed by 
the object on one eye. When looked at with one 
eye, with the head immovably fixed at the distance 
of several feet, it will invariably and persistently 
` appear as a relief, and I think simply because 
objects of the kind are far more frequently met 
with in relief than as intaglios, and we cannot 
emancipate ourselves from the effeot of this cir- 
cumstance. Both eyes, however, soon settle the 
true character of the object. It is possible that 
one accustomed to work in plaster, as familiar with 
moulds as the casts made from them, could see it 
as readily as a mould as a cast. 


It may be admitted that this superiority of 
binocular over monocular vision, and the essential 
conditions of it, were recognised before Prof. 
Wheatstone’s paper was read; but he seems to have 

been so impressed with these facts that it occurred 
to him, as there is no reason to believe it occurred 
to anyone before him, that if he could, by any 
means, reproduce the conditions of binocular vision 
by means of flat drawings, he could also produce 
the irresistible impression of solidity of form—that 
is, if he could, by any means, simultaneously pro- 
duce in the two eyes retinal impressions of such a 
degree of dissimilarity as an object would produce 
when looked at with both eyes, a perfect binocular 
illusion of the object would be produced. If, for 
. example, ho could present to the left eye the 
picture of the frustum of a cone as seen by that 
eye, and at the same time the picture of the same 
Frustum to the right eye as seen by that eye, as in 
the diagram (Fig. 3), the same effect of perception 
of complete relief should be produced as by the 
presentation of the object itself. But he did 
more; he demonstrated experimentally and con- 
clusively the correctness of his reasoning. But an 
apparently insurmountable difficulty is enoountored 
in any attempt to look at the same time at one 
icture with one eye and at another with the 
other eye. It lies in the fact that, as we see but 
one point of an object with greatest distinotness at 
a time, we direct both eyes invariably to the same 
point, and thus in passing from point to point roll 
the eyes inward if to a nearer point, outward if 
to a more remote point. In other words, we direct 
the optic axis to that point, and cause its image to 
occupy the place of most distinct vision in each 
‘retina. At the same time, we accommodate the 
i it focally to distinct vision of this 

oint. 

It is this play of the optic axes, this variation in 
the angle formed by them, or, if you please, the 
muscular effort required to produce it, in turning 
from one point of an object to another, that, in 
gome way, seems inseparably connected with our 
‘infallible binocular perception of distance. 
{Whether by reason of it, this perception is 
original, antecedent to experience, according to 
‘the so-called nativistic theory, or whether it is 
dependent upon it simply as upon a peculiar 
jeriterion of judgment, and is wholly the result of 

‘experience, according to the empiristic theory, has 
been a matter of great dispute. Noone has more 
clearly enunciated the latter theory than Bisho 
Berkeley, whilst on the other hand Sir Davi 
Brewster has as warmly disputed it. Now, 
although closer investigation forces to the conclu- 
sion that simple play of optic axes will not wholly 
account for binocular perception of distance, yet 
the great preponderance of opinion is in favour of 
the view that this perception of distance is not 
primary, but is an unconscious visual judgment. 
It would hardly repay to give much time to the 
discussion of this point. I will simply call atten- 
tion to a fact that seemed almost conclusive to me 
upon investigation of it some years ago. 

New-born infants not only have no perception of 
distance, but seem to have no tendency to move 
their eyes in concert. As a rule, they appear 
cross-eyed, without, however, a decided in-squint 
or out-squint, but rather with a peouliar working 
of the eyes, resulting from want of concert in 

eir movements, This vanishes after a short 
time, and the unvarying habit of convergency ac- 
companies the acquisition of perception at a dis- 
tance. [Any argument against this view from the 
analogy of the lower animals must be received 
with great caution. Many of the lower animals 
possess Only monocular vision on account of the 
position of the eyes, which precludes concerted 
use. The absence, too, in almost all lower animals 
of a retinal area of most distinct vision removes 
the incitement to concerted action of the eyes. 
The argument from the young of birds, b 


by Sir William Hamilton than it merits, especially 


when it is remembered that most birds, other than 


the carnivorous, have their eyes so situated that 
they cannot be used in concert, They may be 
often observed to turn the head and look steadily 


with one eye at an object, making a purely mono-. 


cular study of it. 
_Now, when we look at a stereograph in ordinary 
vision, both eyes look at the right-eye picture or 


left-eye picture at the same time. The axes inter- 


A 


presenting the dissimilar pictures to their respec- 
tive eyes at same time without this violation of 
Babik Optically it is extremely simple in prin- 
ciple. 
simile points in the left-eye and right-eye pictures, 
L and R the left and right eye, and A B and AB 
plane mirrors, The rays of light from R’ will 
enter the right eye as if proceeding from C, and 
those from the similar point L’ enter the left eye, 
as if from the same point C, and accommodation 
and convergence of the axes will be to the 
same point, when these similar points of the two 
pictures are looked at. As it is generally stated, 
the instrument superposes the two pictures. Now, 
there are many instruments by which this super- 
position, so to speak, may be accomplished. 
fraction suggested itself to Sir David Brewster 
instead of reflection as employed by Wheatstone. 
He devised the form of stereoscope now in general 
use, which the word suggests to most persons, in 
which lenticular prisms replace the mirrors, thus 
affording not only a more compact and convenient 
instrument, but one that permits both pictures to’ 
be mounted 
stereograph. There are many other stereoscopes 
in great variety, all interesting, many of them 
curious ; 
demonstrate that the same effeot of super- 
position can be produced 
way. 
ordinary stereoscope, of very decided value, but 
which is invariably wanting. It is an adjustment 
of the lenses to the variable distance between the 
eyes of different individuals, and at the same time 
to the slight variation in distance of similar points 
in stereographs in the market, or, if they are pro- 
perly mounted, we might say to their breadth. 


Adam 
Smith, seems to have more weight conceded to it. 
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sect in a point in the plane of the paper, and, at 
the same time, both eyes are accommodated to the 
plane of the paper, so that when we require the 
right eye to look at its half of the stereograph, and 
the left eye to look at its half, at the same time, we 
call for a violation of this consensual habit of con- 
vergence of the axes and accommodation of the| | ; ther 
eyes to the same point; for whilst the eyes would | views on development enunciated by this writer, I 
be accommodated for distinct vision to the plane 
of the paper, the point of intersection of the axes 
would be more remote, if indeed, as we shall see 
after awhile, they intersect at all. 
this dissociation of invariably associated optical 
adjustments is difficult, it can be accomplished by 
anyone with some effort and some patience, and 
when, upon looking at a stereograph, the effort is 
successful, the picture springs out into inimitable, 
amoni magical, relief, as we have reason to believe 

rst ha 


But, whilst 


ned to Wheatstone. , 
But Wheatstone devised an instrument to aid in 


In the diagram (Fig. 4), L’ and R’ are 


upon the same card as in the ordinary 
but, as a rule, they only serve to 


in still another 
There is, however, one adjustment of the 


uch of the dissatisfaction and want of comfort in 


the use of a stereoscope in many oases is due almost 
exclusively 
interooular distance of the individual, accomplished 
by sliding the prisms nearer to or further from 
each other. Although this addition would be 
comparatively inexpensive, there seems to be so 
little popular demand for anything beyond the 
simplest and cheapest forms, that they are not 
kept in the market even after advertised. One 
recently devised by Prof. Le Conte Stevens (see 
p. 238, Vol. XXXV. No. 895), having this adjust- 
ment, and many others valuabl 

for investigation, I regret to say, cannot be obtained 
from a leading firm which has largely advortised it. 


to this want of adjustment to the 


e in its employment 


(To be continued.) 


PYROGALLIC ACID AND ITS USES 
IN PHOTOGRAPHY.* 


By DR. T. W. DRINKWATER, 


1 first point that strikes me is the misnomer 

“ pyrogallio acid,” for what we know as pyro- 
gallico acid is not an acid, but an alcohol. 
time ago, reading a short article on development 
in one of the Yearbooks, I was amused to find how 


the writer strongly insisted on the acid nature of. 


e A communication to the Edinburgh Photographic 
Society. 


ome | P 


pyro. He was trying to prove that all our develop- 
ment was really acid development—that no matter 
how much alkali we used, we also had to use an 
excess of acid before it would act, the acid 
being either citric, sulphurous, or (save the mark!) 
pyrogallic. . 

Without stopping to consider the rather novel 
must say that it is a reductio ad absurdum proof, 
seeing that the argument is really based on pyro 
being a body, and having the properties of an acid, 
whilst in reality it is of no such nature. Pyro- 
gallol, as it should be more correctly termed, be- 
longs to the same group of organic compounds as 
carbolio acid—also misnamed, by the bye. They 
are both alcohols derived from benzine or benzole. 


Behane. 0 8 a id. P allie As id. 
ine. ic Acid. 0 o Aci 
Hydrokinone. 


Scientific chemists are fond of speculating as to 
the arrangements of atoms composing the group, 
and in the benzine series we have every reason to 
suppose atoms are arranged and connected one 
with another in such a way that each earlier atom 
has the same relation to the other. ite 

Now it is possible, assuming our theories to be 
correct, to prophesy how many bodies can be pro- 
duced having the same formulæ, and these pro- 
phecies stand more chance of being fulfilled 
those of a sporting prophet on the eby 

These theories have been proved to be correct, 
and many new bodies have been discovered in oon- 
sequence, which might otherwise have escaped 
notice. Such bodies are described in chemical 
language as isomeric, ‘Theoretically, as regards 

yrogallol, we find there should be really three 
bodies having the formula C,H, 30H. All these 
three bodies have been isolated, and in appearance 
closely resemble one another. I think here is 8 
field for experiment and research opened up. How 
could these bodies act as developers ? | 

I have broken the ice a little myself, but not 
with any satisfactory results as yet; chiefly 
because, owing to flitting, like many others at this 
season, my dark room is not, I am afraid, quite 
light-tight as yet, and as my experiments ended, 
not in smoke, but in fog, I am at a loss whether to 
attribute it to developer, light, or a combination of 
either—combined, of course, with the uncertainty 
of working always connected with new developer. 

As regards the names of these others, the pyro, 
pyrogallol, phloroglucinol, hydroxyquinol, I may 
say they all act as developers; that is, they are 
reducing agents, A 

During the time I have practised photography, 
pyrogallic acid has undergone two transformations 
—one in form, the other in price, Asa onoo 
I amused myself and tortured my friends wi 
photography, and I well remember having to save 
out of two weeks’ pocket-money whenever I 
wanted to indulge in pyro. If I remember 
I paid sixpence for about thirty grains. ) 
leaving school I gave up the art, for I neither had 
time nor could I carry the enormous amount 

araphernalia about with me when a student. A 

ew years ago, however, I could not refrain from 
returning to the old love, and commenced. by read- 
ing up the elements of modern dry-plate photo- 
graphy. I must admit that when I found my old 
4 pyro was the favourite developer, I 
thought of the expense, but soon disoovered 
what I formerly bought by the grain, I could now 
purchase by the ounce without any considerable 
Fortune to back up the expenditure. I enjoyed the 
luxury of purchasing a whole ounce of pyro, an 
then found that along with a transformation of 

rice there was one in form, What I purchased 88 è 
boy was more compact and less feathery than what 
we are now familiar with. Formerly I knew it 
was made by heating gallic acid (hence, in faot, the 
name) until it lost carbolic acid. Considering the 
rice at which it is now sold, I cannot believe that 
it is made in this way in the present day, I have 
made some inquiries as to the German method by 
which pyro is made, but cannot procure any de- 
finite or reliable information ; the process seems te 
be very much a secret. There are a number 
ways of making it artificially, but only one, to my 
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mind, would adcount for the cheapness of the pre- 
sent-day article. As thus: 


0,H,0HCIKSO, + 2KOH = CH, 30H + KCl 
+ K,SO,. | 
Whether this is the method adopted I cannot say, 
but of one thing I am certain, that it is not made 
from gallic acid... iy ee coe Oe ASAA 
All bodies allied to carbolic acid—or theiphenols, 
as they are termed—have the power of absorbing 
oxygen to v g extents. enol turns red on 
exposure to air; pyro turns brown. In chemical 
language they are reducing agents, some more 
pow than others. Now, what we call de- 
velopment consists in reducing the salts of silver 
to the metallic atate after they have undergone 
some change by light; what that change is I do 
not think any of us can say. The latent image is 
at present an unexplained mystery. That the 
change is wholly chemioal I do not believe. Be 
that as it may, a reducing agent applied to an 
exposed plate has the power of reducing to the 
metallic state those portions of the silver salt 
which have received the actinic rays. Used by 
itself it acts with great slowness, but in presence 
of an alkali, which absorbs the halogen iset free, 
shar is apie, ; 
e chemical laboratory, we use pyro to 
nwo oxygen ein gas analysis, always in akaline 

As you all know, the question of which alkali to 
nse is a somewhat vexed one. Chemically speak- 
ing, I cannot see that it matters which alkali is 

en; the final result is much the same although 
the one developer may produce that result quicker 
than another. 

We are all apt to overlook the fact that a process 
that succeeds with one man will not do with 
ae 15 mond say, let son one og the alkali 

th sui est, and with which he 
5 85 A gets the 

As to the unhealthiness of ammonia I am doubt- 
ful. The small quantity given off during develop- 
ment I cannot bring myself to believe is hurtful, 
notwithstanding all that is said to the contrary. 
I am acquainted with chemical works in which 
ammonia es are constantly present, and in 
which the workmen are healthy ‘enough. In my 
own laboratory I have frequently had more 
a flying about than ever I had in my dark 

m 


My experience in the matter may not be of much 
value, but I have tried all the three alkalies, and 
can develop equally well with either. Soda alone, 
however, with me gives a red tone, which is rather 
misleading when judging of printing value. 


One thing I never do—that is, keep pyro in 
solution. To my chemical mind it is impossible to 
keep it in solution for many seconds without 
change taking place. When the brown colour is 
developed after absorbing oxygen a number of 
complex bodies are present, including acetic acid, 
carbolic acid, &0. Both of these bodies act as 
restrainers, besides destroying a large quantity of 

In fact, the sulphurous acid is the most 
powerful restrainer I know of. I have saved over 
exposed plates with a solution of sodium sulphite 
saturated with sulphurous acid gas, when I do not 
think Icould have done anything with bromide. 
But sulphurous acid is as unstable a body as pyro. 
It tends to become sulphuric, or the sulphite to 
sulphate, and after that stage the solution is use- 
less, I always use pyro dry, and nothing will ever 
Make me change except the introduction of an 
hitherto unknown preservative. For professional 
photographers using large quantities of pyro itma 
not matter so much ; but to my fellow amateurs 
advise that they should avoid solutions of pyro. 


Now, a word or two as to the other compounds 
allude to in the earlier part of my paper. 
Phlorogiucinol : I procured a small quantity from 
& benzine compound, and attempted to use it asa 


developer. It began to develop a picture without 
any but almost immediately fog appeared. 
You could not use ammonia with this bo with- 


ont it undergoing change, but the new substance 
produced will act as a-developer. In my only 
experiment fog was produced at once; this proves 
that it has the power, and I have no doubt careful 
experiment would show us a method by which it 
might be used. Hydroxyquinol, the other body 
a to, I have not had time to make, but I 
88 


i that it was even more powerfal than 
either of 


e other two forms. 


Now, I will ask you to observe one thing 


—namely, 


the close relationship. between these 
bodies: 


H, (benzine) C, H, OH (oarbolio acid) CH. 20H 


= hydrokinone or quinol. 
CH. 20H catechol, 
found in the the autumn leaves of the Virginia 
creeper. 
H, 80H pyrrogaliol. 
G. H, 80H phlorogluoinol. 
OH, 60H hydroxyquinol. 


— e. 
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PERCENTAGE SOLUTIONS AND 
WEIGHTS AND MEASURES.* 


AST week we promised to make a few 

d observations on the subject of the mixing of 
percentage solutions, a topic with which questions 
of weights and measures are 5 inter- 
woven. Our attention was drawn to the subject by 
4 number. of Iattars in our contemporary, the 
ENGLISH MECHANIC, in reply to a querist who 
asked the meaning of the expression a ten per 
cent. solution; he had been told to take a ten 
per cent. solution of chrome alum,” and he asked, 
Does this mean 10oz. alum in 100oz. of water, or 
10dr. in 100dr., or 10gr. in 100gr.?” The same 
question, in other forms, is doubtlessly being con- 
stantly put by other 5 repeatedly 
have we ourselves been called upon for an explana- 
tion. As we stated last week, this querist was 
replied to, by no fewer than six correspondents, 
which number inoluded the names of at least one 
well-known authority, yet with one exception all 
made such erroneous statements in their replies as 
will form an excellent text whereon to expound 
this most simple, yet evidently confusing, matter. 

The first reply is vague; the second says, “A 
ten per cent. solution isone to ten.” Wrong. The 
third is also vague at the outset, and soon gets 
hopelessly wrong and at sea—“ 10 grains alum in 
1 ounce water means 10 grains in 480!" The 
fourth is all wrong; he says, “ If you take 10 parts 
water to 1 part chromic alum by weight,” &. He 
fails to comprehend the point. Number five says, 
“There is nothing vague about a ten per cent. 
solution of chrome alum. It means 10 parts of 
alum in 100 parts of water.“ This is evidently 
wrong, though the latter part of the letter shows a 
glimmering of the truth. Finally, the last letter 
states that in “ photographic formulæ apothecaries’ 
weight is always implied unless otherwise speci- 
wie a statement which is clearly erroneous, while 
still more glaringly so is it to say, as the writer 
does, that 10 drachms in 100 drachms is the same 
as 10 ounces in 100 ounces. l 

In trying to arrive at order out of this chaos of 
explanation, evidently typical of the state of mind 
of a large number of people, let us first explain 
what a ten per cent. solution does mean. It cannot 
be termed a strictly scientific expression; but by 
common usage it means, when applied to a solid 
dissolved in a liquid, a solution containing one- 
tenth of its weight of the particular solid. hen 
applied to a mixture of two liquids it is usually 
understood to mean a liquid which contains a 
tenth of its volume of the specified liquid. 

Thus a quarter of an ounce of a ten per cent. 
solution of chrome alum would mean a liquid which 
contained the tenth part of one hundred and nine 
and three-eighths grains of chrome alum. A pint 


of a ten pér vent. solution of alcohol in water’ 


would mean à solution containing two “fluid 
ounces” of alcohol. 

Now the confusion of terms makes its appear- 
ance at this stage. Photographic formule, except 
for a few nice calculations, such, for example as 
those needed in emulsion making and a few other 
directions,.do not call for very exact measurements, 
as is instanced by the only recently forsaken “ drop 
and pinch” formule for development; hence a 
somewhat slipshod mode of description is liable to 
be adopted. In practice no great harm perhaps is 
done, but the moment that exactitude of terms is 
asked for it is seen by our quotations how difficult 
it is to obtain it. 

We have no purpose at this stage to enter into a 
discussion of the large question of the advantages 
and disadvantages of decimal versus other systems 
of weights and other measures; we must take the 
British system as we find it, and endeavour to ex- 
plain its apparent anomalies, though, once under- 
stood, they are simple and easy of application. 

The unit of our system is the grain; upon it all 
other dimensions are founded. Thus there are 437} 
of these grains to make the ounce of commerce, 
which only have photographers anything to do 
with; the troy ounce containing 480 grains only 
refers to the precious metals and precious stones. 
Nitrate of silver is sold by the commercial (techni- 
called avoirdupois) ounce. From this ounce we 
get the pound weight, which is equal to 160z. Con- 
fusion begins to grow interestingly intricate here. 
Everyone knows there is a troy pound and an 
avoirdupois pound, each having its own number of 
ounces, also varying in weight as desoribed ; but if 
the grains figures only were remembered no diffi- 
culty need arise. The troy pound has 5,760 grains, 
the avoirdupois pound 7,000 grains—all gra ins, it 
is understood, being alike, whatever denomination 
they are connected with. 

Perhaps if this were the only diffioulty the true 
figures would soon be committed to memory, but, 
unfortunately, the capacity-measures tend in the 
opposite direction. The imperial gallon is a measure 
of a space which, when completely filled with 
water, would hold exactly 10lb. weight, or 160oz, 


The 160th part of a gallon, therefore, is a “fluid 


© From the British Journal of Photography. 
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ounce”; but as a fluid ounce of water is equal to 
a weighed ounce, the first half of the word is 
usually dropped, a course which often leads to mis- 
conception when fluids heavier or lighter than 
water are in question. But the most unfortunate 
confusion of all consists in the divisions of the 
ounce. We have recalled the respective weights 
of the troy and the avoirdupois: ounce, and 
Here it may be mentioned that the ounce form- 


‘erly -used -by - apothecaries. and by the chemist. 


and druggist contained the same number of grains 
as the troy ounce—480; hence, whenever the 
division of the fluid ounce into 480 minims was 
called to mind, the majority of those referring to 
these divisions jumped to the conclusion that the 
minim and the grain were identical. This, how- 
ever, it will be plainly seen they are not, fora 
minim of water is the 480th part of an ounce con- 
taining, not 480 grains, but 4373 grains. Our 
readers who are not quite familiar with this point 
would do well to think it well over; they are not 
likely to forget it again. An ounce weight and an 
ounce measure of water (at suitable temperature 
and atmospheric pressure) are identical, and either 
contains 480 minims or 4374 grains of water. 

Let us in conclusion go back to the percentage 
question. If an ounce of chrome alum be dissolved 
in a small quantity of water, and, next, the solu- 
tion made up in bulk to measure half a pint—that 
is, ten “fluid ounces,” then every fluid ounce will 
contain a tenth of an ounce weight of chrome alum, 
but a fluid drachm will not contain a tenth of a 
drachm of alum ; forif the latter term be employed 
at all (it was omitted over twenty years ago in the 
British Pharmacopoeia) it means the eighth part 
of the apothecaries’ ounce of 480 grains. But this 


‘term should be entirely discarded, and thus one 


form of confusion be avoided. We cannot but 


think the retention in our legal weights and 
‘measures of terms of similar name but different 


signification most unfortunate. It is the true 


cause of all this confusion. 


HOW TO SHARPEN A PLANE IRON. 


1 simple art of sharpening a plane iron is 
supposed to be understood by every mechanio, 
but there are hundreds of men who cannot do a 
creditable job in this respect. The common 
tendency is to round off the under part of the cut- 
ting edge of the tool until it gets so stunted that 
the tool strikes the work back of the cutting edge. 
To do the job correctly, we will begin at the 
beginning, and grind the tool properly. First, the 
kind of wood to be cut must be taken into con- 
sideration. Common white pine can best be worked 
with a very thin tool ground down even to an angle 
80°, provided the make of the tool will allow it. 
planes will not, for the iron stands so- 
stunt or nearly perpendicular, that its grinding 
causes a severe scraping action, which soon wears 
away the tool. In such cases from 45° to 60° is the 
proper angle for plane irons, and this, too, is about 
right for hard-wood plening. 
. Determine the angle you want on the plane iron 
and then grind to that angle, taking care to grind | 
one flat bevel, and not work up a dozen facets full 
of monkey faces and oat noses. If the stone be 
small, say 12in. to 18in. in diameter, the bevel will 
be slightly concave like the side of a razor, and 
this is a quality highly prized by many good work- 
men. In grinding take care to avoid a “feather 
edge.” If the tool already possesses the right 
shape—that is, if it be just straight enough across 
the edge, then grind carefully yet boldly right up 
to this edge, but not grinding it entirely off. The 
time to repair a mill or a machine is just before 
repairs are needed, and the time to stop grinding a 
tool is just before the old bevel is all ground off. 


No matter if the part of the old bevel left be not 


over 1-100th of an inch, that is enough to prevent 
a feather edge, and oan be easily reduced on the 
oil-stone. 

Should the tool need any change of shape, such 
as the grinding out of a nick or a broken place, 
then put the edge of the tool against the atone, 
and bring the tool to the desired shape before 
touching the bevel. If the bevel is ground away 
until the tool be brought to its shape there will be 
any amount of feather edge made which will 
trouble greatly in getting the exact required shape | 
of tool. Before grinding let the cap be set back 
about zin., and there fastened securely. It will, 
answer for a guide to grind by, and the tool can be 
readily brought to shape if any nicks are to 1 
ground out. After grinding remove the cap, and , 
wipe clean both the cap and the plane iron, then., 
put a few drops of oil on a good, clean oilstone, 
and whet up the plane iron. 8 

Let the iron lay perfectly flat upon the stone, , 
with a tendency only to bear harder upon the edge 
of the bevel than upon the heel.. Move the iron 
back and forth upon the stone as fast as your skill 
will allow, taking care that the heel of the bevel is 
not lifted from the stone. As you become, profi- 
cient in whetting an iron, the heel may be d 
from the stone about the thiokness of a sheet of 
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TABLE II. ? 
Rise in temperature above that of the atmosphere in degrees C = S x *000826 
c = current in amptres. 
d = diameter in centimètres. 


Brown and Rize above Temperature of the 
Sharpe. Atmosphere. 
Gauge. Centigrade. Fahrenheit. 
0000 54 97˙2 
000 48 86 ˙4 
00 43 77˙4 
0 38 68˙4 
1 34 61˙2 
2 30 54 
3 27 48˙6 
4 24 43˙2 
5 21 37˙8 
6 19 34˙2 
7 17 30°6 
8 15 27 
9 13˙5 24˙3 
10 12 21˙6 


paper, or just enough to prevent it from touching. 
n fact, many good edge setters do raise the back 
edge of the bevel, and the reason why many car- 
penters cannot set an edge is because they raise 
their hand too much, and perhaps rock the tool, 
thus forming a rounding bevel, the sure mark of a 
poor edge setter. 

The proper way to oilstone a tool is to continue 
the grinding by rubbing on the oilstone until the 
bevel level left by the grindstone is entirely re- 
moved, and the edge keen and sharp. If this be 

roperly done, the tool need not be touched upon 
its face to the stone, but among a dozen good edge 
setters, not more than one can doit. It is a most 
delicate operation, and can only be acquired by 
long practice. Nine times out of ten, the average 
workman is obliged to turn the plane-iron over 
and wet the face thereof, and here is where many 
men fail who have done all the other things well. 
By raising the back of the tool only a very little 
the edge is “dubbed off,” and regrinding of the 
face becomes an immediate necessity. As the 
whetting progresses test the edge of the tool by 
drawing the ball of the thumb lightly over it. 
Test all parts thus, and look out for any indica- 
tions of feather edge, which may be known by a 
rough feeling in the edge of the plane iron. A 
good stone should “set” an edge on a good tool 
which will shave off the hair on a person's wrist, 
without cutting the skin or missing a single hair. 
When you have got an edge to suit, and a good 
edge can never be obtained by a dry or dirty stone 
or with insufficient oil thereon, then wipe the 
plane-iron clean on a bunch of shavings or an old 


rag. See that both tool and cap are perfectly olean, 


then put them together and screw down the cap, 
taking care that it lies perfectly true with the 
iron, and that it does not project either one side or 
the other. Screw down the cap and place it in the 
pane: It don't require much time after this is, 

one to determine whether the plane will cut well 
or whether the job was a bungle. When a man 
oan knock the iron out of a plane and whet it up 
good and sharp without removing the cap, then 
that man is a first-class edge-setter ; but until that 
can be done there is room for improvement.— 
Manufacturers’ Gazette. 


CARRYING CAPACITY OF WIRES.” 


HAT is the safe carrying capacity of these 
copper wires 7. is a query which every day 
atares the practical electrical engineer in the face, 
and which, in the end, 999 times out of 1,000, he is 
inevitably compelled to answer from the storehouse 
of his own practical experience, so widely at 
variance are authorities upon this very important 
oint. With all this dissimilarity of requirements, 
is it any wonder that we find installations of electric 
light plants in which even the crude and primitive 
rule of the National Board of Fire Underwriters is 
disregarded, and wires do become painfully hot? 

That law tells us that “ the safe carrying capacity 
of a wire is that current which it will carry with- 
out becoming painfully warm when grasped in the 
closed hand. 

As this rule does not specify whether the tempe- 
rature of the air shall be 50° F. below zero, or 120° 
above in the shade, and does not designate whether 
the closed hand shall be that of a horny-fisted line- 
man, or that soft palm of an electric light agent, 
there is, with this leeway of near 200° F., a suffi- 
cient margin to easily satisfy the most fastidious or 
uncertain constructor or inspector ; and both classes 
have repeatedly been thus accommodated all over 
the Union. Repeated attempts have been made by 
scientists and electricians to narrow down these 
limits, and the following table shows how nearly 


© By F. B. BADT, in the New York Electrical Review. 


Brown and | Rise above Temperature of the 
arpe. Atmosphere. 
Gauge. Centigrade. Fahrenheit. 
11 10:5 18˙9 
12 9˙5 17˙1 
13 8'5: 15:3 
14 75 13°5 
15 6'5 11˙7 
16 5'8 10°4 
17 5'2 9'4 
18 4'6 8:3 
19 4˙1 7˙4 
20 3˙7 6˙7 
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these approach uniformity while adding to the 
perplexity of the constructor and engineer. 

Let us examine the rule of the English Board of 
Trade, which is nearly the only authority for 
assuming a safe carrying capacity of three ampères 
per square millimètre section. In the table given 
this figure is nowhere else reached—save in one 
instance—and all the other authorities quoted agree 
that this amount of current cannot be safely carried 
in the larger conductors. Now, we know that the 
conductivity of copper will vary more or less; but 
we will assume that in all cases we are using a wire 
of 96 per cent. purity. 

The following table shows the rise of tempera- 
ture in copper wires carrying three ampères per 
square millimètre calculated from this empirical 
formula. 


TABLE I. 
Ampdres 
per Sq. 
Authority. Milli- 
. mètre 
Section. 
English Board of Trade . 3 
Sir Wm. Siemens See %õ,,—. Hoses naveSoseheeseesesee 2˙8 
W. Smith EE 2e 6 6 Ot 2°7 
Conseil Municipal de Paris i 2 
Fleeming Jenkin .......... esse es 8 1'8 
Jamieson . e 1°5 
Ormiston . C 1:3 
Sir Wm. Thompson ........... RTTA ‘ 6 
Underwriters (Sweden), aro 8 2 
re 3 incandescen } 3 
5 5 up to 50 lamps. 
77 97 97 97 : 2˙5 
9 3 27 300 39 2 


While not mathematically exact, the above results 
coincide nearly enough with a recent series of prac- 
tical experiments and measurements in this direc- 


tion. 

Table II. shows at a glance that the larger wires 
must necessarily become unsafely heated. For 
instance, a No. 0 wire, carrying three amperes per 
square millimètre in a heated engine room, or in 
an outside temperature of about 100° F., if made of 
the best copper, would show about 168° F. 

But if we were to substitute copper of, say, about 
80 per cent. conductivity, or a portion of the con- 
ductor has a sharp bend, an elbow, or a twist, by 
which condition it has lost part of its conductivity, 
it would not only become painfully warm, but in- 
tolerably hot, and blister the hand that grasps it. 

And again, a glance at the table shows that the 
increase of temperature is proportionally greater in 
larger than in smaller conductors, which at once 
suggests that while some universal rule is asked for, 
this one fails of general application. 

What is needed is some law which will make the 
ratio between the heating effect of the current and 
the cooling surface of the conductor a constant. 


The Swedish rule, in this regard, is by far the 
best. Table III. assumes the safe carrying capacity 
of a wire to be such as will convey a given current 
without an appreciation of temperature above 10° C. 
or F., in excess of that of the surrounding atmo- 
sphere, 

Prof. H. S. N the Michigan University, 
at Ann Arbor, and E. J. Cowling Welch, C.E., 
M.I.M.E., of England, have calculated their tables 
on this basis, and their results coincide quite nearly 
with my own. 

For the convenience of those who may desire to 
apply other rules, as given in Table I., I append 
t a cross-section of conductors in square milli- 
metres, 
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TABLE III. 


Wire heated to 10° C. or 18° 


B. and 8. Seo. Area P, above Temperature of 
n gurrounding air. 
Current in Ampères, 
0000 107°219 160 
000 85°028 130 
00 67˙431 110 
0 63-504 95 
1 42:409 80 
2 33:632 65 
8 26:670 55 
4 21'151 50 
5 16'773 40 
6 18:301 35 
7 10:548 30 
8 8'366 25 
9 6°635 20 
10 5'260 17 
11 4'172 14 
12 3:309 172 
13 2°618 10 
14 2:081 8 
15 1°660 7 
16 1:309 6 
1 1:038 5 
18 8230 4 
19 6846 3 
20 5176 3 


In conclusion, one word of warning to persons 
using tables for incandescent wiring which only 
refer to Proper resistances of wires for certain 
distances and a given number of lamps, with a 
stated percentage of loss of energy. 


Such tables do not take into consideration the 
safe carrying capacity of the conductor at all, and 
a less distance or a greater loss of energy may 
result in the innocent use of a much smaller con- 
ductor than any of the quoted authorities would 
permit. , 

To cover the case, I propose the following rule: 
—Ascertain the proper size of wire according to 
allowable loss, number of lamps and distance, and 
ascertain if this wire has the necessary carrying 
capacity. If not, then calculate for a smaller per 
cent. of loss, so that the wire will answer all the 
requirements. 

Not infrequently the substitution of a strand of 
amaller wires for one large wire, though only its 
equal in cross section, will, according to the above 
table, increase the carrying capacity quite suffi- 
ciently. 


USEFUL AND SCIENTIFIC NOTES. 


— — 
AT a recent meeting of the Chemical Society 


a paper was read on “ Ozone from Pure Oxygen, 
by W. A. Shenstone and J. Tudor Cundall. The 
authors describe an apparatus in which oxygen 
has been prepared and stored without the possibility 
of air. gaining admittance. So far as it is possible 
to determine the purity of the gas by tests, it 
would appear certain that it has contained at most 
ss of nitrogen. The oxygen has been collected 
and sealed up in glass tubes containing phosphoric 
oxide, in contact with which it has been kept for 
eriods ranging from eight weeks to eight months, 
Babsequently it has been submitted to the action 
of electricity, and the ozone produced has been 
measured. In one experiment made at 10 deg.C. no 
less than 11°7 per cent. of the oxygen taken was 
converted into ozone. This isa very considerably 
higher proportion than has been obtained either by 
Berodie or by the authors from ordinary oxygen 
when similar means of electrification are employ 
but not so high as was obtained d 
Tait, who, however, worked in a different way, 
and the exact value of whose results is uncertain 
in consequence of the tendency of the sulphuric 
acid that they used in their gauges to absorb ozone. 


Quantitative Estimation of Wood in Paper. 
—Inasmuch as crude wood shavings have been 
introduced into the paper manufacture, and the 
paper prepared from them turns after some time 
yellow and then brown, and finally becomes 
unsightly, an estimation ofthe proportion of wood 

resent becomes desirable. Dimethylparaphenylene- 
Alanine imparts a magenta coloration 
paper containing wood, but no change is produced 
with paper zepina from linen or cotton fibre. In 
order to make this change quantitative, the paper 
to be examined is moistened, tested with the 
reagent, and the tint is compared with those of 
standard papers tinted and arranged 5 to 
scale. As then the oxidation of the dimethyl- 
paraphenylenediamine} to the red dye-stuff in 
quantitative, these standard papers oan be prepa 
and estimated by some titrated oxidising solution, 
such as iodine. A few such estimations are given 
as examples.—Journal of Chemical Society. 
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SCIENTIFIC SOCIETIES, 
ROYAL MICROSCOPICAL SOCIETY. 


HE concluding meeting of the session was held 

on the 8th inst. at King’s College, Strand, 

the president, the Rev. Dr. Dallinger, F.R.S., in 
the chair. 

The list of donations to the society was read, and 
the thanks of the meeting voted to the donors, 
attention being specially called to a new work on 
“Photo-micrography,” by Dr. H. C. Bousfield, 
which included an ingenious table of exposures ; 
also to a second edition of Dr. Crookshank's 
“Manual of Bacteriology,” the enlarged scope of 
which was indicated by extracts read fom the pre- 
face; and to a lithograph print from Dr. P. H. 
Carpenter of a number of microscopic objects, all 
represented as shown by the same magnifying 

wer. The original drawing was made by Dr. 

liver Wendell Holmes, and was given by him to 
the late Dr. Carpenter, © 

Mr. Crisp read a letter from Mr. Dreyfus, late a 
member of the council, and who was now residing 
at Wiesbaden, accompanying a notice of the 60th 
Annual Meeting of the Society of Naturalists and 
Physicians, to be held at that place from the 15th 
to the 24th of September next. The objects of the 
meeting were strictly scientific and not commer- 
cial, the attendance usually numbering about 3,000 
and it was intimated that a cordial welcome would 
be given to any of the Fellows of the society who 
might be able to attend. 

Dr. E. M. Crookshank exhibited a series of culti- 
vations of micro-organisms, and called attention to 
the somewhat unusual circumstance of being able 
to show such a typical series all growing at the 
same time. Many of the kinds exhibited were by 
this time tolerably familiar to those who were in- 
terested in such subjects; but there was one or 
two of more particular interest about which he 
would say a few words. He had sometimes drawn 
attention to the fact that the chromogenic bacteria 
generally developed their colour only on the surface 
ofthe gelatin, but a specimen now shown formed 
an exception to this rule. It was interesting as 
belog the first Spirillum which had been cultivated 

cially, and being a chromogenic Spirillum had 
developed its colour in the depths ot the gelatin 
contrary to the general rule. Another specimen 
was that of Bacitlus fgurans seen growing upon 
the surface of the gelatin. When first described, 
some persons were sceptical as to the fact of a 
Bacillus developing such a symmetrical pattern ; 
but it could now be cultivated quite easily, and he 
should be happy to supply anyone interested in 
the matter with material from which it could be 
grown as symmetrically as in the example before 
them. He also showed a micro-organism which 
had been said to cause the swine fever—or, rather 
swine erysipelas—in Germany. It was to be noted 

t in Germany there had been many cases of 
swine disease, and that a different organism had 
been found associated with it there from the one 
found here and recognised as the cause of Dr. 
Klein’s swine fever. So far as he, Dr, Crookshank, 
had been able to make out, they were not identical, 
the German form being an extremely minute 
Bacillus forming only a oloudy appearance, and 
seeming to be similar to mouse septicemia. He 
thought there was good ground for regarding the 
two diseases as distinct from each other, the 
German form pang twine 5 as distinot 
from swine fever. He also exhibited an example 
of a Bacillus obtained from putrid fish, which 
caused the remarkable phosphorescence frequently 
noticed when fish was decaying. 

The President complimented Dr, Crookshank on 
the remarkable series which he exhibited, illus- 
trative of a department which he had made so much 
his own. 

Mr. Freeman exhibited a number of series 
sections of the anatomy of spiders, worms, &c., 
which had been made by Mr. Underhill, of Oxford. 
They were rather remarkable specimens of section 
cutting and mounting, in some instances from 30 
to 60 consecutive sections having been obtained 
from the same spider. Some drawings taken from 
the slides were also exhibited. 

The President, referring to a drawing of a longi- 
tudinal section through a spider, showing all the 
organs in situ, asked if the section from which 
this was taken was included in the series ex- 
hibited ? 

Mr, Freeman said that this drawing was not 
taken from any one section, but was a composite 
drawing intended to show the internal structure as 
revealed by the examination of a great number of 
seotions. 

Mr. Eve said that though bringing microscopic 
sections to the Society seemed like “ carrying coals 
to Newcastle,” he had ventured to bring some 
specimens of Actinomycetes from the jaw of an ox; 
with a specimen from the Royal College of 
Surgeons’ Museum of the jaw showing what the 
disease was. The effect upon the animal was to 
produce tumours in the jaw, and the disease occa- 

sionally spread so as to affect the kidneys, intestines, 


and other parts of the body. The organism con- 
sisted of a number of spheres, each having a 
structureless centre, round which large numbers of 
Actinomycetes were arranged very much in the 
same Way as pins might be stuck on a round pin- 
cushion. The inflammatory new formation was 
very much like what occurred in the growth of 
tubercle or syphilis. The disease could be com- 
municated by inoculation to other cattle, and also 
in the same way from man to the rabbit. The 
sections were prepared by staining first with a 
magenta solution, which selected the miocro- 
organisms, and afterwards with a watery solution 
of methyl blue, which stained the tissues. 

Dr. Crookshank said, with regard to the disease 
referred to as existing in man, his own view was 
that there was very little ground for supposing it 
to be the same as that of the ox. The bovine 
disease was very clearly marked, and could hard) 
be mistaken; but he might say that althoug 
clinically the two forms of disease might appear 
very much the same, the fungus which had been 
found in man differed very materially in its mioro- 
scopic features from that obtained from diseased 
cattle. The new method of staining these objects 
with magenta pee acid would be found very 
effective ; he had tried a great number with success 
by using orcein and then gentian violet. 

Mr. Crisp read a circular which had been sent 
descriptive of a new glycerin-immersion objective, 
in which the following statement was made :— 

“Their experiments and experience prove 
glycerin to be a much better medium than water 
or oil, Water necessitates the microscope being 
used almost upright, and soon evaporates. Oil 
requires great care in manipulation and loss of 
time in cleaning off after use—glycerin is free from 
these objections. It will remain three or four days 
limpid and free from evaporation, and only requires 
cleaning off with a camel-hair pencil dipped in 
water, and the lens dried with blotting paper. This 
objective has more brilliant definition, deeper 
penetration, and a greater working distance from 
the object than any others of its class at much 
higher prices.” 

In this statement was crowded as many optical 
and other errors as could well be compressed into 
the space. A glycerin-immersion objective was 
necessarily non-homogeneous, and could not there- 
fore be compared with homogeneous immersion 
objectives. As it must have a lower numerical 
aperture, it could not have “more brilliant defi- 
nition,” while glycerin was more (and nob less) 
difficult to use and olear off the oil, and was more 
subject to atmospheric influences. 

Prof. Rupert Jones and Mr. C. D. Sherborn's 
pepa “On the Foraminifera, with especial 

eference to their Variability of Form illustrated 
by the Cristellarians,” was read. 


Mr. G. Massee gave a résumé of his paper “On 
the Genus Lycoperdon,’ illustrating the subject by 
drawings upon the black- board. 

Prof. Bell said that the Fellows of the Society 
would e remember that in the course of last 
winter he took the opportunity of describing what 
he had been able to observe in the oase of some 
diseased grouse which had been sent to him for 
examination. Within the last few weeks the 
disease, whatever it might be, had been killing 
grouse in considerable numbers on the moors in 
the south-west of Scotland, though it did not 
appear to prevail to any great extent elsewhere. 
In the month of May last he received some of these 
diseased grouse in fairly good condition, and he 
examined them very carefully to see if he vould 
discover any cause of death, because on the former 
occasion the tape-worms were all that could be 
found, and these did not seem sufficient to cause 
death by themselves. The first grouse which he 
examined this year were fairly well nourished, ard 
again the tape-worms were found; he looked care- 
fully, as before, for the small round worm 
(Strongylus) mentioned by Dr. Cobbold, and again 
he found itto beabsent. In this case, however, he 
found the intestines were inflamed and gorged with 
blood ; not finding anything further, he wrote to 
say that they should be examined by a pathologist 
rather than by a helminthologist. More recently 
he had received from Sir William Wallace a grouse 
which was in a most emaciated condition, there 
being hardly anything of it but skin and 
bone. He examined this, and again found tape- 
worms, and also Dr. Cobbold's Strongylus. This 
being so, they had now three sets of grouse 
which had died from disease; but the only 
actual fact before them was that the grouse 
were dead. In the case of the first, though there 
were tapeworms, there was no evidence that they 
were the cause of death. In the second case, the 
birds had died from inflammation of the intestines, 


the cause of which was not quite clear; and, in 
the third case, they died of Strongylus. It would, 
therefore, appear that what was called “grouse 
disease must be either more than one disease, or 
it must be a disease which could kill the victim in 
different stages. He was himself disposed to think 
that there was more than one cause of disease ; 
but up to that time there was no diagnostic sign 


‘the extreme beauty of the scene. 


internally to show conclusively what those causes 
were. The gamekeepers were a class who were 
popularly supposed to know a great deal about 
natural history, and they said there were certain 
outward signs which were sure indications that 
birds were affected by the disease—they were, 
however, not comparative anatomists, and perhaps 
their science generally was to be received with 
some reserve. Taking as an instance the case of 
the ptarmigan, a species closely allied to the 
pronis; it was found that in winter it had a very 
arge number of fegthers upon its feet; but as the 
spring advanced it lost many of these in a natural 
way. The gamekeepers said that losing the 
feathers from the feet was a sure sign that the 
bird was diseased ; but as all kinds of grouse more 
or less lost these feathers about that time of year 
this indication of disease fell to the ground, an 
it had to be admitted that there really was no defi- 
nition of grouse disease which was acceptable 
either to the pathologist or to the helminthologist. 
The action of Land and Water, in proposing to 
send diseased grouse to M. Pasteur for examination 
had caused great excitement in some quarters; 
but he would venture to say that, as it was impos- 
sible to keep these wild birds healthy in confine- 
ment for any length of time (after undergoing the 
journey from Scotland to Paris) the conditions 
would not be favourable for the formation of an 
opinion of great value. What he suggested to the 
owners of moors was that some professed bacte- 
riologist should proceed to the affected districts 
and examine the matter on the spot—at their 
expense, not at his own. 

The President said the Fellows would probably 
remember Prof. Bell's remarks upon the subject 
last winter, and his exhibition of the actual tape- 
worms which he had then found. They would not 
fail, therefore, to be much interested by his addi- 
tional very practical and interesting series of 
remarks, 

Mr. Grenfell's paper on New Species of Scy- 
phydia and Disophysis was read. 


ROYAL METEOROLOGICAL SOCIETY. 


9 concluding meeting of this Society for the 
present seasion was held on Wednesday 
evening, the 15th inst., at the Institution of Civil 
Engineers, 25, Great George-street, Westminster, 
Mr. W. Ellis, F. R. A. S., President, in the chair. 

The following papers were read: — : 
1 Amount and Distribution of Monsoon Rain- 
fall in Ceylon generally, with remarks upon the 

Rainfall in Dimbula.” By Mr. F. J. Waring, 
M. Inst. C. E. The principal feature in Ceylon as 
determining both the amount and distribution of 
rainfall is a group of mountains situate in the 
south central portion of the island, equidistant 
from its east, west, and southern shores. The 
south-west and north-east Monsoons in Ceylon may 
be said respectively to blow steadily from May to 
August inclusive, and from November to February 
inclusive. In Marah and April, and in September 
and October, the weather is more or less unsettled, 
and no regular Monsoon or direction of the air 
current is usually experienced. After giving de- 
tails of the rainfall at 26 stations, the author con- 
cludes by remarking upon—(1) The effect of the 
mountain zone in determining the amount and 
distribution of the rainfall. (2) The apparent 
gradual veering of the rain-bearing currents of air 
as each Monsoon progresses. The relative 
insignificance of the south-west Monsoon as com- 
pared with the north-east Monsoon in inducin 
rainfall. (4) The cause of the large gener 
rainfall of the north-east Monsoon throughout the 
island generally as compared with that of the 
south-west Monsoon. (5) The influence of the 

-gaps in the external ring of the mountain zone, and 
of the central as well as the other ridges in it, in 
determining the amount of rainfall within the zone 
and in the neighbouring districts outside it. p 

2) “Note ona Display of Globular Lightning 

at Ringstead Bay, Dorset, on August 17th, 1876, 
by Mr. H. S. Eaton, M.A., F. R. Met. Soo. Between 
4 and 5 p. m. two ladies who were out on the oliff 
saw, surrounding them on all sides, and extending 
from a few inches above the surface to 2 or 8ft. 
overhead, numerous globes of light, the size of 
billiard balls, which were moving independently 
and vertically up and down, sometimes within a 
few inches of the observers, but always eluding 
the grasp. Now gliding slowly upwards two or 8ft., 
and as slowly f ling again, resembling in their 
movements soap bubbles floating in the air. The 
balls were all aglow, but not dazzling, with a soft, 
superb iridescence, rich and warm of hue, and each 
of variable tints, their charming colours heightenin 

The subdu 
magnificence of this fascinating spectacle is de- 
scribed as baffling description, Their numbers 
were continually fluctuating; at time thousands of 
them enveloped the observers, and a few minutes 
afterwards the numbers would dwindle to perhaps 
as few as twenty, but soon they would beswarming 
again as numerous as ever. Not the slightest noise 
accompanied this display. 
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(3) “Ball Lightning Seen during a Thunder- 
storm en July llth, 1874,” by Dr. J. W. Tripe, 
F.R.Met.Soc, During this thunderstorm the 
author saw a ball of fire of a pale yellow colour 
rise from behind some houses, at first slowly, 
apparently about as fast as a cricket ball thrown 
into the air, then rapidly increasing its rate of 
motion until it reached an elevation of about 80°, 
when it started off so rapidly as to form a con- 
tinuous line of light, proceeding first east then 
west, rising all the time. After describing several 
zigzags it disappeared in a large black cloud to the 
west, from which flashes of lightning had come. 
In about three minutes another tall ascended, and 
in about five minutes afterwards a third, both 
a as the first and disappearing in the same 
oloud. 

(4) “ Appearance of Air Bubbles at Kemenham, 
Berkshire, January, 1871, by Rev. A. Bonney. 
Between 11 and 12 a.m, a group of air-bubbles of 
the aape and apparent size of the coloured india- 
rubber balls that are carried about the streets were 
seen to rise from the centre of a level space of 
snow within view of the house. The bubbles rose 
to a considerable height, and then began to move 
up and down within a limited area, and at equal 
distances from each other, some ascending, others 
descending. These lasted about two minutes, at 
the end of which they were borne away by a 
current of air towards the. east and disappeared. 
Another group rose from the same spot, to the 
same height with precisely the same movements, 
and disappeared in the same direction after the 
same manner. 

Mr. H. C. Russell, F.R.S., of Sydney, described 
a fall of red rain which occurred in New South 
Wales, and exhibited under the microscope 
specimens of the deposit collected in the rain-gauges. 


SCIENTIFIC NEWS. 


— — 


1 preparations for the meeting of the 
British Association in Manchester are 
progressing satisfactorily, and a guarantee 
fund of upwards of £10,000 has been raised to 
cover the local expenses. The reception-room 
will be in the newly-built Natural History 
Museum, Owens College, and the rooms for the 
sections in the College or its vicinity. It is 
expected that a large number of foreign men 
of science will attend the meeting. 


The Government Astronomer at Madras, Mr. 
Pogson, has published a first volume of results 
of meridian observations of fixed stars made 
during the first three years (1862—64) of his 
superintendence of the observatory. They were 
made with the transit circle by Troughton and 
Simms, the aperture of which is 5}in. and 
focal length about 50in. The volume is to be 
followed shortly by others contaiping lunar 
and planetary observations. 


Dr. Thome, of Cordoba, has published in the 
Astronomical Journal some particulars of the 
great southern comet which he discovered on 
Jan. 18. The comet seems to have been all 
tail, the head being without nucleus or con- 
densation ; the tail, however, presented a 
remarkably beautiful sight, being over 40° 
5 shining with a soft light against the dark 
sky. 


In the same journal Prof. Asaph Hall pub- 
lishes the result of a new determination of the 
parallax of Aldebaran, deduced from observa- 
tions made with the Washington refractor of 
26in, aperture from October, 1886, to March, 
1887. The places of the star were compared 
with those of the 11th mag. companion, and 
the result, 0°102", with probable error ‘0296, 
appears entitled to considerable confidence, as 
the observations were all made near the 
meridian, and the conditions generally were as 
good as are likely to occur. 


According to the twenty-first report of the 
Board of Visitors of the Melbourne Observatory, 
the great telescope has been devoted almost ex- 
clusively to observations of the southern 
Hebule, the only exceptions being in the case 
of remarkable comets, The meridian work was 
done with the new transit circle. 


The Council of the London Mathematical 
Society have awarded the second De Morgan 
Medal to Prof. Sylvester, F.R.S., for his 
numerous and brilliant contributions to pure 
mathematics. The presentation of the medal 
will take place at the annual meeting in No- 
vember next, 


The prize of £1,000 offered by the Grocers’ 


Company has been renewed, as the problem has 
not been solved by any of the candidates. The 
question put was: — To discover a method by 
which the vaccine contagium may be cultivated 
apart from the animal body, in some medium 
or media not otherwise zymotic—the method to 
be such that the contagium may by means of 
it be multiplied to an indefinite extent in suc- 
cessive generations, and that the product after 
any number of such generations shall (so far 
as can within the time be tested) prove itself 
of identical potency with standard vaccine 
lymph.” The prize is open to universal com- 
petition, British and foreign. Competitors for 
the prize must submit their respective treatises 
on or before the 31st of December, 1890, and 
the award will be made as soon afterwards as 


the circumstances of the competition shall per- | f 


mit, not later than the Month of May, 1891. 
In relation to the discovery prize, as in relation 
to other parts of the company’s scheme in aid 
of sanitary science, the Court acts with the ad- 
vice of scientific assessors. All communications 
on the subject are to be addressed to the Clerk 
of the Grocers’ Company, Grocers’ Hall, Lon- 
don, E.C. 


The proposal to establish a marine biological 
laboratory at Grimsby under the auspices of 
the National Fish Culture Association, has pro- 
duced a letter from Prof. Ray Lankester, the 
hon. sec. of the Marine Biological Association 
of the United Kingdom, in which he deprecates 
the seeming rivalry which will be thus estab- 
lished if the proposal is carried out. The 
Marine Biological Association has a building 
fund of £12,000 and an income of £1,000 a 
year. Its affairs have so far been conducted 
without payment to any of its officers, who 
have given time and work freely to its objects. 
The great laboratory at Plymouth, a locality 
selected on the best scientific advice, will be 
completed this summer, at a cost of £9,000. It 
will be provided with every appliance for the 
thorough and scientific study of marine food- 
fishes and for experiments on such questions as 
the artificial culture of these fishes. It is the 
opinion of those who have directed the policy 
of the Association that no results of value in 
regard to fish questions can be obtained either 
hurriedly, or by the use of inadequate appli- 
ances, or by ill-considered experiments and un- 
skilled observation. It is in order to protect 
the public against the quackery and interested 
pretensions which have led to fruitless legis- 
lation and to the waste of vast sums of money, 
literally thrown into the sea by private specu- 
lators, that many menof science and politicians, 
such as the members of the late Trawling Com- 
mission, joined the Marine Biological Association 
and contributed to its funds. Local bodies 
would, he thinks, act wisely if they asked for 
the counsel and assistance of the Marine 
Biological Association before they erected 
laboratories which may prove to be worthless, 
and they would certainly avoid the appearance 
of conflicting with an association which has 
been established for the benefit of the whole 
nation. 


M. Pasteur has addressed a letter to the 
Imperial and Royal Society of Vienna, in 
which he refers to the strictures of Dr. von 
Frisch on his method of treating rabies or 
hydrophobia. M. Pasteur points out that the 
experiments performed by Dr. von Frisch, the 
results of which were unfavourable to his 
method, were made chiefly upon rabbits. He 
discusses their value, and concludes that 
“ these facts not only ruin the experiments in 
question, but shake all confidence in the whole 
work of Dr. von Frisch.” At the last meeting 
of the Vienna Society, reported in the Semaine 
Médicale, Dr. von Frisch went over the same 
ground as in his previous communication. He 
maintained that M. Pasteur's reply was nota 
refutation of his objections, and said that he 
was confident that the future would decide in 
his favour. M. Ullmann, on the other hand, 


submitted three provisional conclusions to the 


Society, which were as follows: 1. Animals do 


not become rabid by inoculation with the pre- 


ventive virus. 2. Some animals can be made 
refractory to rabies by the preventive inocula- 
tions, 3. The statistics of the preventive 
inoculations made (by M. Ullmann) in man 
appear favourable to Pasteur’s method. 


Mr. W. H. Preece calls attention to the fact 
that incandescent lamps sometimes explode 


when the current is first passed through them, 
and he quotes a letter from Mr. Davids, of 
Campinas, Brazil, in which the writer says he 
was nearly blinded by the first 50c.p. lamp he 
connected up. The lamp, it seems, burst in his 
face and filled his eyes with glass dust. Mr, 
Preece attributes this result to a slight leakage 
in the glass envelope, and the consequent 
formation of an explosive compound of air and 
the remanent hydrocarbon gas used in flashing, 
He -asks whether / anyone. can give a better 
explanation. b l 
The results of the trials of the continuous 
brakes on the Chicago, Burlington, and Quincy 
Railroad suggest to the New York Electrical 
World the remark that in this particular field 
electricity will play an important part in the 
uture, Our contemporary considers it clearly 
proved that the best graduation of braking is 
accomplished by the use of electric devices, and 


the rapidity with which a train can be brought 


to a standstill shows in favour of electricity. 
The manner in which the current will be 
generated and the method of its application are, 
it seems, points still te be determined upon, 
We may, of course, use a dynamo for a generator, 
but batteries have been used on several of the 
trials, In the latter case both the open and 
closed circuit systems may be used. In the 
former case, the battery is only called on for 
work during the actual period of braking. But, 
on the other hand, it has the disadvantage, not 
shared in by the latter system, that it gives no 
indication of irregularity in the condition of 
the apparatus. 

With reference to the lead which sometimes 
is said to be found in the water supplied to 
Sheffield, it was suggested that it came from 
the refuse heaps of old lead mines; but Mr. 
A. H. Allen, the borough analyst, has quietly 
exploded the idea, by showing that there is no 
lead in the Redmires water, but that the water 
has the property of taking up lead as it passes 
through the service-pipes, especially if it is 
allowed to stand in them. 

At a recent meeting of the Physical Society, 
Prof. Perry asked for suggestions to explain 
why a strip of steel twisted about its longi- 
tudinal axis at a red heat, and allowed to cool, 
tends to untwist when under tension, and for a 
formula to calculate the amount. It is sug- 
gested that the strip does this as the easiest 
way of putting itself in the direction of stress, 
and that it is analogous to the turning of a pair 
of strings or wires carrying a load and twisted 
out of rectilinear parallelism. 


Deaths in railway signal-boxes are happily 
rare; but an instance occurred recently on the 
Carnforth line, when a sign was found 
dead in his box, fortunately with the signals 
“on.” Telephonic communication between 
signal-boxes may have objectionable features; 
but railway companies should make some 
arrangement to detect whether the signalmen 
as well as the signals are in working order, It 
is not wise to leave a signal-box in charge of 
one man, who may be overtaken with a fit or 
with a fatal disease. 


The City Commission of Sewers has declined 
to advise the erection of a drinking fountain 
for cattle, on the ground that it may disseminate 
glanders. If that virulent disease is:so prevalent, 
it is time that some other means were taken 
to check it; but in the mean time the drinking 
fountain might be erected and provided with a 
constant supply of water, so that it would be 
always fresh. 

The Council of the Society of Arts have 
determined to offer prizes to art workmen in 
the following classes :—1, painted glass, £25, 
£15, £10; 2, glass-blowing in the Venetian 
style, £10, £5, £3; 3, enamelled jewellers 


work, £25, £15, £10; 4, inlays in wood, with 


ivory, metal, or other material, with or with- 
out engraving, £25, £15, £10; 5, lacquer, 
applied to the decoration of furniture or amall 
objects, £25, £15, £10 ; 6, decorative painting 
on wood, copper, or other material, applied to 


‘furniture and internal decoration, £25, £15, 


£10; 7, hand-tooled bookbinding, £25, £15, 
£10; 8, repoussé and chased work in any 
metal, $25, $15, £10. The competing articles 
must be sent in on or before Saturday, De- 
cember 3 next, and will be allowed to be sold. 
Particulars can be obtained from the seore 

of the Society of Arts, John-street, Adelphi, 
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of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
aclutter with this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
great inconveniences derive their original."—Montatgne’s 


amy. 
— —— 
JUPITER. 


(27470.J—LE 14 Juin, 1887, j'ai observé longue- 
ment Jupiter avec mon équatorial de Grubb, gr. 
280 fois, et vu de nombreux détails dont j'aurai 


peut-étre l’honneur de vous entretenir parla suite; 
pour le moment je veux appeler l'attention des 

otures de 1˙“ E. M.“ sur une particularité qu’a 
préesentée le passage du Sat. I. pendant cette soirée, 
afin de savoir si d’autres observateurs ont vu les 
mêmes faits. Après avoir observé. le contact du 
satellite à 8h, 36m. t.m. de Bruxelles, à peu-près, 
Jai suivi celui-ci, un bord nord de la bands 3 III., 
sous forme d'un petit disque très brillant jusqu’à 
Sb. 46m.; &' 8h. 46 
d'éclat; à Sh. 58m. il était encore visible -mais 
difficilement ; à 9h, 14m., 
conséquent, après l'entrée, le satellite se voyait 
encore comme un 


Sh. 37m., moment du 2¢ contact de l'ombre du 


Satellite I., je vis, d la place du Satellite lui meme, g 


ane très panie tache noire qu'arriva au méridien 
central 


ci, lo bord nord de 8 III. et se montrait exacte- 
ment dans la région où j'avais vu jusqu'alors le 
satellite lui-même sous forme de tache brillante de 
plus en lus faible. Il n'appartenait pas à la sur- 
face de Jupiter, car je constatai qu'il prenait une 
avance marquée par rapport à une dentelure età 
une tache brillante situées au bord nord de 3 III. 
et contre lesquelles il était d'abord placé, C'était 
évidemment une tache du Sat. I. Je suivis cette 
tache très petite avec grand soin: à 10h. 27m. elle 
se voyait encore, près du bord occidental, mais plus 
Hollement. A 10h, 83m. le Sat. I. commença d 
briller très faiblement, sur le disque, près du bord 
occidental ; & 10h. 38m., je constatais la disparition 
du porat noir et le satellite se voyait très bien au 
bord ; j ai noté le 2¢ contact, ala sortie, à 10h. 45m. 
Le satellite ne s'est donc montré sur le disque, 
avant la sortie, sous forme de tache brillante, que 
urant 12m., tandisque, lors de 1l’entrée, j'avais pu 


le suivre pendant 38m.; son éclat a ‘donc été 


obscurée pendant les dernières phases du passage 


la présence d'une tache que j'ai d'ailleurs 


ar 
Aresen ani constatée. 


Louvain, le 18 Juin. Dr. F. Terby. 


STRUVE'S DIVISION. 


[2747 1 Monsieur Watson avait lu ma lettre 
(27271, E. M.“ du 20 Mai, page 268), il ne jetterait 
pas de doute sur mon observation de la division 
de Struve parce que je l'ai figurée entre B et C; 
cette apparence était due à la teint tres sombre de 
la partie intérieure de B, qui s'est confondre pour 
moi quelquefois avec la zone de C extérieure à la 
division de Struve. L'anneau B, étant devenu 
plus brillant, s'est ensuite mieux distinguée de O, 
et j'ai vu parfaitement que la division de Struve 
est située dans C. M. Watson ne tardera pas d 
savoir d'ailleurs que d'autres astronomes que moi 
ont observé très bien cette année la division de 
Struve. Dr. Terby. 


ASTRONOMICAL-SELENOGRAPHIOAL: 
WARBGENTIN—TO ARTHUR MEE. 


(27472.]—FRoM à list of double stars I have 
observed of late, I pick out the following with the 
view to compare notes with any of your readers 
who may have observed them, or some of them, 
1 1 this year. I give the estimated positions 


619, P. A. 10°; B 621, 85°; O E 298, 345; 2 
2114, 166°; 6 855, 100°; O E 806, 50°; O 2 309; Ò 2 
285, 27°; f 81, 200°; y Corone B, 1222. They are 

very close and some very difficult. I would 
partio arly call attention to OS 298, In the 
E. M., No. 1,056, p. 847, Mr. Sadler says that 
Schiaparelli's angle was 7˙6 in 1882-47, Taking 
the period as 70 years, and the mean annual 
movement five years roughly, the position of the 
comes ought to be now about 82°, 1885 I vainly 
looked for the comes near that position, and this 


m. il commença å diminuer 
trente-huit minutes, par 


etit disque très faible. A 


> Sh. 40m. Ce petit point noir devait 
appartenir au Sat. I., car il longeait, comme celui- 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,161. 


year I see it about 350° as the mean result of 
several observations. 
On June 8, 1887, I wrote at the telescope, “ O = 


7298. With power 180 elongation just seen; with 


870, elongation quite plain; with 550, the discs in 
contact.” The air was very good, and with the 
last power the disos were quite clear; two yellow 
dots close together. On June 15 I wrote:“ O2 
298, 350°; powers 370 and550. With the last power 
discs in contact, but not so clear as on June 8, 
as the air is not quite so good.” 

Now, if Schiaparelli’s angle is the right one, 
which I must believe as long as my observation 
stands alone against his, my observation must be 
a very strange, and, to me, an unexplainable 
illusion. Would the Rev. Jevon J. uschamp 
Perry, whose lony silence leaves a void in the 
“E.M.” or Mr. Tarrant and others, look at this 
object and report ? te VS 

f Arthur Mee will look to the N. part of the 


floor of Wargentin, when libration is favourable, 
he will see there two small craters, and also 
peaks on the central ridge towards the S. and the 


centre. C. M. Gaudibert. 


CAN STARS BE SEEN IN THE DAY- 
BOTTOM OF A 


TIME FROM THE 

WELL ? : 

Sole Na a tc are altogether too mau 
things believed by the non-scientific world whic 
rest on no solid bases whatever, and the many 
delusions which pass current as truths among the 


uneducated, which are absolutely false, are a dis- 


ace to this enlightencd age. The wide-spread 


elusion that stars can be seen in the day time from 


the bottom of a well is a case in point, I have 
always hoped that the belief was confined to m 
own country, but I find that even in Old Englan 
there are many who believe it; but to see it 
sanctioned, and even championed, by so distin- 
uished a scientist and hater of humbug as 
* F. R. A. S., is a surprise surpassing anything I 
have ever read in the ENGLISH MECHANIC. He 
being an adept in frowning down everything which 
does not bear the impress of truth, led me to hope 
that he would lend the influence of his graphic pen 
to eradicate an error destitute of a single argument 
to support it. Sir John Herschel does say in a 
casual way that they can thus be seen, but he does 
not say that he had ever verified it; but knowing it 
to be a matter of popular belief, and endorsed by a 
“celebrated optician,” he, unfortunately, incor- 
porated it in his work, which may be found on 
page 61 of his “ Outlines.” | 

he optician well knew he stood in presence of 
an intellectual giant, and wishing to impress upon 
him the belief that he too had done something 
worthy of mention, concocted the silly story that 
“he had for several successive days, at a certain 
hour, seen a considerable star from the bottom of a 
chimney.” It is presumable that the celebrated 
optician lived in England, and one naturally asks 
what star it was that passed the zenith of any part 
of England of sufficient brightness to be thus 
seen? and also, how he contrived to get access to 
the inside of a chimney of a manufactory without 
crawling under the boiler? The climax of ab- 
surdity lies in the statement that seeing that little 
point of light caused his attention to be drawn to 
astronomy, having all his life been oblivious to 
the indescribable glories of a star-lit sky, which 
no one—not even a savage—can look upon un- 
moved. 

“F. R. A. S. conveys the advice that it is obli- 
gatory on us to believe it because the “ celebrated 
optician” said so. From this I most emphatically 
dissent, TNA that principle, and the world would 
be obliged to believe that the “ Rochester Knock- 


ings,” afterwards called spirit rappings, are of 


Divine origin, and that many persons by simply 
laying a hand on the top of a table, have lifted it 
up bodily from the floor, even with several persons 
on it. I have many times heard as respectable 
men as the celebrated optician attest to having 
seen this feat performed. How often are we told 
of the ever-burning lamps in ancient tombs which 
have been burning for thousands of years; of 
haunted houses and the blood-ourdling things seen 
and heard there; of people’s hair turning suddenly 
white by fright ; the wonderful poisonous qualities 
of the upas tree producing instant death to all who 
approached it within several hundred feet ; of live 


frogs imbedded in solid granite—a rock of igneous. 


origin. I believe no man has a keener appreciation 
of the importance of stating things exactly as they 
are, without prevarication, without extravagance 
in word, emphasis, or gesture, than has F. R. A. S., 
aod I hope he will lend his influence to frown this 
popular error down, or if he believe it true, to 
advocate its being incorporated in works on optios 
and astronomy. In this connection an anecdote is 
apropos, as illustrative of the importance of 
accuracy of statement. A clergyman, who other- 


wise was a very excellent man, had the fault of 


stating things too extravagantly, and to such an 
extent as to suggest the propriety of appointing a 
committee to visit him, and, if possible, induce 
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him to abandon the habit which it was thought he 
possibly was not cognisant of. The committee 
was accordingly apponi, and told him the nature 
of their errand. He acknowledged his fault and 
said, “ It has caused me to shed barrels and barrels 
of tears.™ It is to be. hoped that the celebrated 
optician can atone for his great sin-by shedding a 
less quantity of tears. It was a very grievous one, 
however, to thus try to deceive so great and so 
good a man as Sir John Herschel, whose kindliness 
of heart forbade him to asoribe deception to 
another. i 
Consider for a moment how few stars are visible 
when the sun is 10° below the horizon, which 
virtually places us in a pretty deep well, and also 
how difficult it is (I speak from experience) to see 
even the brightest of the first magnitude stars 
during the total phase of a solar eclipse; when the 
observer is 30 or 40 miles from direct sunshine, 
and yet that optician could from the: bottom ofa 
chimney see a star of only of “considerable 
brightness.” 
The object seen from the slanting shaft ofa 
colliery was, if not the lamp on a miner's cap, the 
planet Venus, which is now visible any clear day 
without going into a coal- mine. 
Lewis Swift. 
Warner Observatory, Rochester, N. V., June 6th. 


[27474.]—I CONSTANTLY obtain my latitude 
at sea by daylight observations of Jupiter, and 
Venus, and have never experienced any difficulty. 
even when they crossed the meridian (in the Tropics} 
within two hours of noon. Without a telescope, 
and after reflection from vernier glass on to the 
plain part of the horizon glass, either are plainly 
visible. D. W. B. 


EXERCISES IN PRAOTICAL ASTRO- 
NOMY FOR BEGINNERS, 


[27475.]-—THE instruments to which these exer- 
cises relate are as follows :— 

Two clocks, one showing the local sidereal time, 
and having also a dial and hands, taking motion 
from the sidereal train, showing local mean time, 

A transit instrument 2ft. Gin. long, having a Gin. 
circle, which answers the purpose of teaching the 
main principles of the transit circle. 

An equatorial, mounted after the German fashion. 

The errors and adjustments which are appreciable 
in such instruments only are here detailed. in order 
that all the work may be thoroughly practical. 


1—CONVERSION OF TIME. 


There are two measures of time, viz. :— 

a time, depending on transits of mean sun; 
an 

Sidereal time, depending: on transits of First 
Point of Aries. 

The interval elapsed since the last transit of the 
mean sun, or First Point of Aries respectively, is 
the time of the place, and depends upon the longi- 
tude. Hence “local time, given by the transits 
at any particnlar place; as at Greenwich, givin, 
r Greenwich time,’ or at Bath, giving “ Bat 
time.“ 

To find Greenwich time from local time (sidereal 
or mean), add or subtract the longitude expressed 
in time, according as the longitude is W. or E, 


PROBLEMS IN TIME. 


I.—To find the looal sidereal time (L. S. T.) cor- 
responding to the given Greenwich mean time 
G. M. T.) and longitude (L.) 
L. S. T. required = G. S. T. at last G. M. noon + 
S. T. equivalent of G. M. T.—long. W. 
[FORM TIME 1.] 
Find sidereal time at preceding noon. IN. A., 
p. II. each monta] 
Add the sidereal equivalent of the given Green- 
wich mean time. 
Subtract longitude W., or add if H., in time. 
Remainder is the local sidereal time. 


Given G. M. T. 


G. S. T. at preceding G. M. Noon E 
(N.A. p. II.) 
Hours in G. M. T. 
Sidereal time | Minutes in ditto 55 
equivalents of + Seconds in ditto , =. 
(N. A. pp. 478—9) | Decimals of seconds 4 
N in do. 2 
i | | ee 
G. S. T. corresponding to given G. M. T. N 


Long. 


L. S. T. required a 
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Find Greenwich sidereal time by adding or sub- 
waong the longitude W. or E. in time, to or from 
given L. S. T. 

Find the Greenwich mean time at last sidereal 
noon (transit of 1st point of Aries, N. A. page III. 
each month). 

Add the mean time equivalent of Greenwich 
sidereal time. 

The sum is the Greenwich mean time. 


TO FIND G. M. T. CORRESPONDING TO L. S. T. 


ELLE 060 188 
h. m. 8. 
D L. S. T. = Longitude = 
G. S. T. = 
h. m. 8. 


G. M. T. at preceding transit of First 
Point of Aries (V. A. p. III. each 


month). = 

Hours in G. S. T. 

Mean time Minutes in do. = 

equivalents (VA. Seconds in do. = 
pp. 480—1). Decimals of seconds 

in do. = 

G. M. T. required = 


III.— To find local sidereal time from the given 
local mean time and longitude. 

L. S. T. required = G. S. T. at last G.M. noon + 
S. T. equivalent of G. M. T. (which = L. M. T. + 
long. W.) — long. W. 

Find the Greenwich mean time by adding or 
subtracting the longitude W. or E. in time. 

Prooeed as in Problem 1. g 
IV. — To determine the error of Greenwich Mean 

Time clock. 

Observe the times by Greenwich Mean Time 
clock and Local Sidereal Time clock, T and T, 
when the beats coincide. 


[Form TIME 3.] 


True G. M. T. corresponding toT, = G. M. T. at Fa 
ceding Sidereal Noon + M.T. equivalent of G.S.T. 
T,) = T, corrected for error of S. clock + long. 
in time. 
The difference between this result and T. is the 
error in question. 
Proceed as in Problem 2, having first corrected 
the Local Sidereal Time for clock error, and then 
subtract T. 


TO DETERMINE ERROR OF GREENWICH MEAN 


TIME OLOCK. 
(To find G. M. T. from L. S. T. and Longitudo); 
STeevesa socvogooses 1 


Longitude = 


h. m. 8. 
G. M. T. clock when beats coincide (T) 


„ (T) 


L. S. T. 

Error of L. S. T. clock 
True L. S. T. 
Longitude 


Greenwich Sidereal Time (T) 
Mean time of preceding transit of First 
Point of Aries (V. A. p. III. each 


month. 
; ( Hours in T 


E- in Tr, 


MNN 


| 


Mean time 
equivalents of 
(N.A. pp. 480—1) 


ou i 


Seconds in T, 
Decimals of seconds 
in T, 


Mean Greenwich Time 
Subtract T. 


Error of Mean Clock = 

V.—To determine error of Greenwich mean time 

clock from local mean time dial on sidereal 
time clook. 

Observe the times T T, by the G.M.T. clock and 
the L.M.T. clock when the beats coincide. 

[FORM TIME 4. 

True G.M.T. corresponding to T, = L. M. T. 
-++ mean time equivalent of error of sidereal clock 
+ long. W. in time. 

The difference between this result and T is the 
error in question. 

Find the mean time equivalent of the clock error 
[N. A. pp. 480-1], and apply it to the local mean 
time, 

Add the longitude W., or subtract if H. in time, 
giving true Greenwich time. 

Subtract the time by Greenwich mean time 
clock (T.) | 

Remainder is the error. 


To DETERMINE ERROR OF G. M. T. CLOCK FROM 
L. M. T. DIAL ON SIDEREAL CLOCK, 


SeacseeHeonnoseosses e 188 
Longitude = 


h. m. 8. 
G. M. T. clock when beats coincide (T) 


h. m. 8. 


L. M. T. clock when beats coincide (Ti) 


8. 
Error of sidereal clock (E) 
Mean time equivalent of E 


Longitude 


True G. M. T 
Subtract T 


Error of G.M.T. clock 


(To be continued.) 


DECIMAL. COINAGE. 


[27476.J}—IT is to be hoped we shall, for once, 
not be treated like cattle in this matter—getting a 
currency forced upon us without being 
Government 
should issue papers with the two questions thereon 


forei 
asked if we will have it or not. 
to be answered. The postmen would leave one 
paper at each house, and the papers, when answered, 


being pon by the householders, would be col- 


lected by the postmasters, pros and cons. counted, 
and the figures telegraphed to headquarters, where 
the sense of the nation on the subject would be 
apparent, The nation as a body is quite fit to de- 
cide this question, I think. Silke. 


ATTEMPERATOR, AQUEOUS DISTRI- 
BUTOR, OR REFRIGERATOR. 


[27477.]—IF any of the above names do not fit, 
I would thank some of “ours” for one more 
fitting. To explain matters I am afraid I shall be 
taking up too much space; if so, the Editor must 
curtail. In September, 1884, in getting out the 
plant for the installation for the electric lighting 
of Victoria Station, I met with an accident which 
has told rather severely on me—had a fall from a 
platform, backwards, and in falling the bottom of 
my spine came in contact with the comer of a 
lathe bed, which very nearly knocked the life out 
of me, that I scarcely knew whether I was on foot 
or horseback. You may guess that it left my 
nervous system rather shaky. I tried to pull 
through ; but, to mend matters, I was most cruelly 
submitted to a fumigation of salammoniac, chloride 
of zino, and Baker's fluid, for no earthly purpose 
but for annoyance, my accident having made me 
irritable. The effect of that upon my head, 
nostrils and throat, and my system was something 


Explanation of Sketch—A is a receptacle made of 
zinc to hold water; B, a tubular way for the 
sling; I, I, I, ae tubes to hold lamp cotton 
siphons, passing through the bottom and looped 
into the meshes of canvas D ; C, another rece 
tacle at bottom made of zine for a catch-all, if 
needed, but I think the feed will be so slow that 
it will not be needed; the bulb of vessels about 
Bin., and 18in. long. Not patented. 


terrible, At last I was obliged to cry a go, and 
go to seek some medical advice. My firat medical 
man would take my statement into consideration 
and treat me; but the last laughed at me, an 

called me everything but a sensible man. After 
being drugged with strychnine, phosphorus, and 
iron, the which put me in such torment that no 
pain can describe, for twelve months, I came to 
the conclusion if peg out I must, I would die a 
natural death, so would take nothing more in 
the shape of drugs. Thanks to a Doctor 
Allinson, I am improving, but very slowly, 
and what I am fighting for now is a 
little peace or ease if I am to live the allotted time 
of man. I am just completing the last of my three 
score. I have bathed and steamed to no purpose. 
It is thus with me, and for this last three years, 


and cannot get rid of it: frosty dry air to breathe, 
it is like breathing scalding steam, thé while it 
seems as if I had two hot wires probing up into my 
head, making my eye balls ache and burn, and 
very near blind me, and nose and eyes run of water 
as if I had a very bad attack of influenza. The 
present hot and dry weather, as well as the hot dry 
air of a rcom, distresses me very much to breathe, 
My nostrils seem burnt up, and when moving my 
nostril it seems to split somewhere inside, anda 
tear of blood, watery, or scalding clear water 
follows. Attimes I get a gush of several drops of 
clear water which sting me like the most powerful 
ammonia, which bring on such a violent attempt 
to sneeze, that it seems to fairly buckle my poor 
ribs over one another, and does not end in a sneeze, 
I am afraid that some of these days Ishall meet 
with a serious rupture or burst a blood-vessel, and 
so wipe me out—and with the present state of my 
nerves it distresses me so that I scarcely knew 
where to put my head or what tô do with myself, 
I have come to town, and find that the dry London 
atmosphere and dusty roads are worse than the 
country. I have hit upon a plan which affords me 
great relief, and, of course, must come to the old 
shop for assistance—a trifle, that if I can gebit 
anywhere, I think I can here. And, another thing: 
I have an idea that my scheme will be useful, and 
mine will not be the only one made by man 
hundred. I find by saturating an old jute bag 
have, and hanging up in the T oorway, I 
lower the temperature considerably, and afford 
great relief. But there are great disadvantages: 
gravity and capillary attraction take the water out 
on to the floor or into a bath so rapidly, and leave 
scarcely anything for evaporation, and wants re- 
newing every ten minutes or quarter of an hour. 
Now, Í want to know whether there are any of 
“ours” that can tell me where I can get a coarse 
jute or hemp canvas tanned the same as that use 
for leggings, bags, and slippers, only I want it 
stout, open (about #;in.) mesh, and about 16 or 18in, 
wide, made something after the style of jack- 
towelling. The following is a sketch of the idea, 
and I would like someone's opinion of it, and these 
sultry days, if once tried, I think would be adopted 
by more than myself, There are some things con- 
nected with my poor carcase that I cannot under- 
stand, and what bothers me is, I can walk 20 

far better than I can either sit to write 20 minutes 


or stand still, so if there is nothing else in old. 


Jack,” there is still some go, and all else is a que- 
tion of time, so I must grin and bear it, though to 
suffer what I have done this last three years bs 
many a time made me offer up a prayer for my 


release. l 
Jack of All Trades. 
Sky Parlour, London, E., June 15. 


EASTERN SWORDS AND DAGGERS. 


[27478.]—THE high-class damascened and ex- 
quisitely-tempered blades, the curved soimetars of 
extra hard steel, and the keen weapons of highly- 
finished durability, came to India with thosemighty 
conquerors of the Hast, the Mohammedans, whose 
descendants under the victorious and peace-pro- 
moting British rule can no longer follow the craft, 
disarming being the prevailing régime. The 
comparatively few sword blades of aterling quality 
nowadays are only to be found in the palaces of 
loyal princes, most of them heirlooms in their 
armouries. Before the great Mutiny, every native, 
even menial servants, carried a sword ; the peasant 
at his plough wore the weapon of defence; so did 
the homeless wanderer in search of employ, and 
the black soldier on short leave. It wasa national 
appendage, due to the unsettled state of popular 
n and lawless inclinations. The excited 
Moslem printed and shouted the great text of the 
False Prophet, “The sword is the key of heaven 
and hell”; while the quiet Hindoo frequented 
midnight meetings, and brought his teghar, or 
village sabre, toa razor edge. The quiet dweller 


P- | in England will scarcely believe the prodigies per- 


formed in sword-cutting by these coaree, ill-lookiag 
bits of curved metal, costing frequently no more 
than 1s. 6d. to 28.1 The Englishman oan excel in 
everything if he ohooses to master the objeot. Not 
less than half a dozen, perhaps even a dozen, have 
attained such swordsmanship with the Oriental 
weapon as to be acknowledged champions, the title 
of “ Master of the Sword (Sahib Tulwar) bei 

bestowed on them by universal consent. I h 

shot numerous wild beasts, when I was told by an 
expert that my hunting education was very 
deficient, as I could not handle a soimetar to stop 
my game. I was told to exercise continually ons 
pillar of soft clay, and thus acquire the drawing 
cut at the proper part of the blade; then on a pillar 
loosely stuffed with cotton; then on a newly-killed 
wild cat or jackal, kneaded previous to the practice 
by the feet of a heavy man till the carcase became 
a loose, soft mass; then on a great pond carp, & 
fish clad with heavy, horny scales, like elastic 
mail—considered an Al feat to test man and sword. 
My first trial at this experiment resulted in a 
triple fracture of the good blade, sundry scales 
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‘severing him in two parts! 
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ing ; then the 
artistic tour de force at paper cones placed on a 


flying in the air, uncut, only dislodged 


table, and muslin thrown up to a height—all 
manner of 3 and difficult tasks, which, being 
only ornamental, I eventually forsook for the 
useful and more easy decapitation of fierce quad- 
rupeds, beginning with a wounded wild hog of full 
growth, and on essaying the 1 stroke behind 
© ear, sweeping off the head nearly, that im- 
rtant part dropping between the fore-feet. Not 
ong before I had seen a bold young Ghoorka 
Princeling dismount from his elephant, leave it 
standing to await his return, and follow on foot 
alone an immense boar he had wounded with his 
rifle. On nearing the powerful brute, it champed 
its foamy tusks to charge. He drew his kookree 
(or Nepaulese sword), and asiit sprang at him, the 
e was buried across piggy's back, all but 

: erhaps the readers 
of “B. M.“ will not credit my statement of village 
poniant with sword and shield attacking and 
ashing a full-grown tiger, when one of these 
poran animals has strayed from the forest into 
eir fields. Yet I have often known such en- 
counters—a man or two always killed and several 
wounded, the tiger's skin spoiled, too, by the long, 
eep outs of their teghars. I saw a champion 
swordsman, a native soldier, who went into the 
rose-bushes alone with no other weapon—shield on 
shoulder. His outs were masterly; but the bold 
man was soon struck down and severely mauled. 
A crowd came to the rescue and shot the beast ; 
the hero slowly recovered. “The Manly Weapon' 
1s its designation. In their party fights each side 
would swear that no other deadly arm should be 
used, I accidentally witnessed one of these combats. 
Swordsmen, shield on arm, in twos and threes 
dame running to the scene of quarrel—a cow's 
trespass, _ It was an exciting event, Clansmen 
were continually arriving, and every man selected 
foe. There was grand sword-play. The head, 
legs, and arms seemed to me the chief points of 
attack. Being a British subject, passing through 
an independent State, I was obliged to gallop off 
as fast as my horse could go at the commencement 
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of this battle. At the same time and place near 
my camp two brothers fought a duel about land; 
one was killed, the other well slashed. In two or 
three days J passed by a battle royal; the King of 
Oudh’s troops were besieging some refractory 
landowners, who refused to pay their rents. Heavy 
cannon were booming around and musketry crack- 
ing; the village swordsmen and feudal retainers, 
under cover of night, made many a daring sally, 
and left the print of their teghars on Moslem 
limbs, I saw blood-stained bodies on rude cots 
being carried away to their homes. The unequal 
struggle had already lasted three days. That 
tough and stubborn peasantry could boast that in 
long years they had never once been defeated—no, 
not even by regular troops! Among some military 
trophies, I once saw a very rude, rusty teghar— 
locally worth a shilling—which had cleanly decapi- 
tated a raw recruit, severing coat, collar, brass 
buckle, and caste necklet of hard enamel beads. 
The nimble village rebel had sprung on the Sepoy 
from a bush while trimming his flint-lock after a 
miss-fire, This and all the low-priced teghars and 
tulwars are of very soft metal, capable of bein 
bent and straightened across the blade, while the 
arch, or cutting portion, with razor edge, offers 
immense resistance in the hands of an expert, who, 
behind his shield, oan watch and measure his 
opportunity; only the straight thrust of British 
bayonets or Dragoon blades can reach him. The 
metal and finish of cutting arms improve when 
we enter North India. Hard steel of fine temper 
and high workmanship used to be common antil 
two Sikh wars and the great Mutiny abolished the 
demand for such deadly wares. The skilful Moham- 
medan craftsman had to emigrate for a livelihood, 
or too often dwindled into a blacksmith of harm- 
less occupation. I remember in the good old times 
of the East India Company itinerant sword pedlars, 
Persians and Afghans, of great stature and big 
turbans. “ Do 55 want any swords?” ‘ Yes— 
but where are they?” Here,“ and the vendor s 
hands were lifted to his head-cloth, where they 
groped awhile; out sprang three or four shining 
steel snakes, elastic blades, unhandled à la mode, 


£20 to £50 each in value, sometimes more. Then 
the dealer put them through various severe teats 
to satisfy his customer, packing them away again 
in their hiding place, should there be no sale, and 
going on his road. But there were many shapes 
and sizes and sorts of scimetars of great price, 
harder and less flexible, both plain and damascened. 
The black steel of Khorasan, very rare in the 
market, reputed to cut off the neck of an anvil— 
an Eastern anvil, of course. The Persian and Cen- 
tral Asian specimens, elegantly watered in circular 
veins, some 80 light that a girl could use them, others 
so heavy that height and length of arm, with breadth 
of chest, were needful gifts of nature to utilise 
them—men like “Rob Roy,” or “Mahmoud of 
Ghuzni, whose hands hung below their knees. The 
latter notable carried an awful steel mace in pre- 
ference to a sword, and smashed idols and idolatexs 
with his own arms on all occasions! There are 
certain trade marks and superstitious symbols on 
special blades which the Asiatic of those days 
feared tocounterfeit. The ponderous curved sabre 
called the Hosainee, with very pecan deep 
channels, like hieroglyphios, from hilt to point, 
found in the clenched hand of its slain owner after 
a great battle; the Goojeratee blade from the 
Deccan, stamped with signs and straight grooves, 
of hard steel, elastic as whalebone, the trusty com- 
panion of outlaws and brigands, and handed down 

om generation to generation of warriors—often 
the last dying relic of the Sepoy mutineer. Terrible 


two-handed swords, double-edged, heavy, and many 

feet long, requiring the limbs of a Hercules to 

wield them—such a human hero as the bi ser 
r 


Champion, who defied a crowd of bayonet 
in a small room heaped with his dead comrades, 
killing and wounding with his whirling blade every 
man of the 10th Regiment who advanced, till one 
of them, with more of caution than chivalry, trans- 
fixed the Champion by throwing his heavy musket 
and bayonet like a javelin. There are one-handed 
swords, too, of lighter construction, with hand and 
arm guard attached; whirling the blade swiftly 
with the right hand, the left one carries a dagger 
or pistol as an auxiliary arm. There are thin, 
springy, long daggers for assassins, called kungas 
easily concealed in the long, loose vestments of 
Orientals; the still more treacherous and secret 
kuttar, or Afghan dagger, with which Dost 
Mahomed as a boy paved the road to his throne. 
There is the abominable and ferocious tiger's paw, 
consisting of hooked dagger blades set in a heavy 
mailed gauntlet (said to have been sometimes 
poisoned). This cunningly-contrived instrument 
as also figured in Indian history. There is the 
death-dealing knife of the Khyber Pass, too well 
remembered in the destruction of a British arm 
forty odd years ago. These are worn and carrie 
of every size and weight, some as large and heavy 
as a sword, with which the owner can cut a sheep 
in two parts for a feast, or expertly amputate the 
thigh of a charging horseman—he only fears the 
Lancer. The very peculiar national weapon of the 
Ghoorkas is something between a sword and a 
knife, made in two shapes. These brave little 
mountaineers can fell a tree or their enemy equally 
well, In war the Ghoorka soldier is very prone, 
after the discharge of his rifle, to shift the firearm 
into his left hand, carrying it as a guard to his 
body while he rushes a-muck into the thick of the 
fight, spreading death and disorder with the fearful 
steel, He has never been vanquished except by 
starvation or overpowering numbers, and prefers 
death in war to capture. The metal and temper of 
these Nepaulese weapons is first clasa, the steel 
being worked entirely by charcoal, I have seen 
them made. As I have stated above, the sword is 
the religious emblem of Mohammedanism. The 
higher classes of that fierce creed never objected 
to eat with Christians in public after a sword was 
laid across the dinner platform (“ Tugt pash ”), the 
respective believers taking their places on either 
side of the dividing symbol. Everything except 
the flesh of swine was in the bill of fare, after 
being killed according to presoribed rule—i.ec 
outting the throat while repeating the creed o 
true Moslems. The hands of Orientals are re- 


8 | markably small in proportion to their bodies. We 


English are obliged to dismount their hilts and 
handles and replace them by larger sizes. I 
became the owner of the fine Hosainee blade I 
have described, and though not big-handed, was 
compelled to order a new fitting, as the weapon 
was destined to be my faithful hunting ally. In 
all my long residence in the East I never could 
obtain any manufacturers’ seorets from the followers 
of Mohammed; they are all jealous, cautious, and 
reserved in these matters towards Christians and 
Pagans alike; the artistic manipulation of steel 
remains locked in their breasts. 


Fig. 1. Teghar, or “village sabre” (also called 
Tulwar) ; dotted lines show the portion of the 
blade used in making the “drawing out at an 
angle of 45 to 50°. Fig. 2. Oriental scimetar, only 
used by horsemen, the long curve” enabling the 
warrior to reach a foe afoot or mounted. Fig. 3. 
Double-handed sword, with double edge, so as to 
cut buckward and forward when the bearer is 
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surrounded. Fig. 4. Hosainee sabre (my hunting 
sword); weight, 7 or 8lb. Fig. 5. The rare 
Goojeratee blade, single-edged, and for cutting only. 
Fig. 6. Afghan knife, made in every size, to 10 or 
12lb. weight; very thick blade. Figs. 7.8. Forms 
of Ghoorka Kookree. Fig. 9. Kuttar, Afghan dagger. 
Fig. 10. Kungar, or Grooptee of India. Fig. 11. 
Tiger's Paw, curved razor-edged blades, four or 
more in number, mounted in brass sockets on brass- 
anailed leather gauntlet. 

All scabbards are of soft wood and leather, to 
preserve edge of blades. os. 


THE SANITARY INFLUENCES OF 
TREES. 


[27479,]—A FEW years ago, a dispute was carried 
on rather hotly amongst some Continental medical 
men as to the sanitary influences of trees, and 
although common sense suggests that at least they 
cannot do much harm, while they give a pleasant 
appearance to streets, there is, it seems, much to be 
said against planting trees in spots not adapted to 
them, or where they are in the way, in more senses 
than one, Thus, I find it stated that both the 
atmosphere and the soil are cooled and moistened 
by the presence of trees, This results from the 
drawing up of the water from the subsoil and from 
the exclusion of the sun’s rays. Besides this, a 
considerable portion of the rainfall collects on 
the leaves and branches. M. Fantiat has shown 
“that the leafage of leaf-bearing trees intercepts 
one-third, and that of pine trees one-half of the 
rainfall, which is afterwards returned to the atmo- 
sphere by evaporation. On the other hand, these 
same leaves and branches restrain the evapora- 
tion of the water which reaches the ground. 
This evaporation is nearly four times less under 
a mass of foliage in a forest, and 24 times under a 
mass of pines, than in the open.” Then we have 
stagnation of air from that interruption of wind 
currents caused by the foliage. It is, therefore, 
not without reason that the sanitarian studies the 
¢rees of the yard or lawn in their bearing upon 
individual health. Persons of susceptible lungs or 
having any tendency to rheumatism need to be 
oarefully guarded against such influences. Where 
the foliage is dense about houses, or where the 
limbs overshadow the piazzas or roof, they become 
the storage places for damp, unwholesome air. The 
falling leaves gathering from year to year give a 
corresponding dampness to the soil, while at time 
of foliage the sunshine is measurably excluded. It 
is pretty evident that mankind was not intended to 
be reared in the woods, The influence of trees in 
causing malaria, or in so intercepting it as to have 
it tarry among them, has long been known. “A 

garden on gravel, of three acres in extent, in 
Surrey, surrounded by trees, is generally three or 
six degrees colder than the open common beyond 
the trees; and a large pond in a pine wood twenty 
miles from London afforded skating for ninety con- 
secutive days in the Winter of 1885-6, while durin 
the greater part of the time the lakes in the 
London parks were free from ice.” 

We know with what interest the lover of trees 
watches the growth of those planted by his own 
hand, and how many are apt to be scattered about 
the new home mansion. As years go on, and their 
growth and foliage increase, the owner is loth to 
remove them or severely to shorten their branches. 
If so, there is great danger that the dry soil and 
once comfortable home will come to be the dampest 
and least desirable spot in the neighbourhood. A 
recent careful writer has given the following 
sensible direction as to tree planting, as it bears 
upon the conditions of health :—“ A tree should 
not stand so near a house that if it were to fall 
it would fall upon the house; or, in other words, 
the trunk should be as, far from the house as the 
height of the tree. Belts of trees may be planted 
on the north and east aspects of houses, but on the 
east side the trees should not be so near mor so 
high as to keep the morning sun from the bed- 
room windows in the shorter days of the year. On 
the south and west aspects of houses, isolated trees 
only should be permitted, so that there may be 
free access of the sunshine and of the west winds 
tothe houseand grounds. High walls and palings 
on these aspects are also objectionable, and 


should be replaced by fences, or, better still, | 


by open palings, especially if the houses are occu- 
ied during the fall of the leaf and in the winter. 
Trees for planting should be chosen in the follow- 
ing order :—Conifers, birch, acacia, beech, oak, 
elm, lime, and poplar. For our American homes 
we must add the maple, the ash, and the tulip tre 
or American poplar, although the dense foliage 
the maple is sometimes objectionable. Pine trees 
collect the greatest amount of rainfall, and permit 
the freest evaporation from the ground, while their 
branchless stems offer the least degree of resist- 
ance to the lateral circulation of the air. Acacias, 
oaks, and birches are late to burst into leaf, and 
therefore allow the ground to be warmed by the 
sun's rays in the early spring. The elm, lime, and 
chestnut are the least desirable kind of trees to 
plant near houses. They come into leaf early and 


g and have long ago been free from the slightest 


cast their leaves early, so that they exclude the 
spring sun and do not afford much shade in the hot 
autumn months when it is often required. Trees 
are of value in indicating choice of residence. Rich 
foliage, ferns, and mosses tell of dampness and 
alluvial deposits. Flowers and fruiting trees 
ro to a dry and sunny site. Children will be 
ealthiest where most flowers grow, and old people 
will live longest where our common fruits ripen 
best. E. G. P. 


of eyepiece, and by another from the “stop” of the 
objective to various parte of the ocular. Asa 
quarter-turn of the adjustment collar of a high 
power, after the object is focussed, materially 
affects the dimensions of the resultant image, it 
appears to me that the necessary and desired 
measurement must be an operation of considerably 
greater delicacy than is implied in any of the 
methods here quoted. My present table of measure- 
ments, which, of course, is only approximate, but 
which, I apprehend, is as nearly correct as those of 
the majority of amateurs, is simply a record of the 
inagaitioations by the various combinations of ob- 
8 and oculars with the microscope placed 
orizontally and the image projected on to, and 
copied by means ef, Beale's camera, the drawing 
paper placed 10in. below the centre of the eye-lens 
of ocular. I know that “10in.” is the agreed 
distance for (average) distinct vision, and that this 
arrangement permits something like a comparison 
between the objectives by various makers, but that 
only roughly and with no pretension to the exact- 
ness which is the quality I am seeking preparatory 
to constructing the desired table. If some practical 
microscepist will kindly furnish the information | 
am asking for, my impression is that many besides 
myself will value it. Briefly, the question is from 
what point to what point is to be measured along 
the tube to enable the operator to project on to 
drawing paper an image which shall be absolutely 
identical in size to that seen in the field of the 
instrument? The necessary instructions slong 
with the rationale thereof will be a boon, Iam con- 
fident, to many in addition to 
Exeter. F. B. Brokenshire. 


DAMMAR. 

{27480.]—THIS is a very useful resin, exuding 
from one of the most valuable timber trees of 
virgin forests in India (Thorea robusta, or 
Salwood), occasionally met with in England; when 
melted in linseed oil by slow heat is employed for 
caulking the thousands of boats on the great rivers. 
It is usually of mixed quality, and full of bark, grit 
and dirt. The pale kind is a nice varnish for 
lithographic drawings, &c., 2 parts in 2 parts of 
oil of turpentine, This resin is only partially 
soluble in alcohol. Dammar promises well as an 
ingredient in waterproof cements. I found that its 
brittle quality was overcome by incorporation with 
linseed oil and other additions. I employed it as a 
waterprof glue on English woodwork, disjointed by 
heat and damp, for mending canoes, stopping leaky 
gutters, &c, Dirt cheap in its native Sount y. 

os. 


NOISES IN THE EAR. 


[27481.]—I HAVE read and heard much of this 
troublesome complaint, and can speak, in proprid 
persond of its obstinate character. I have always 
considered that Tinnitus aurium frequently has its 
origin in malarious fevers. A friend of mine who 
served in China, and got a dangerous attack of 
marsh fever there, was plagued for five years after 
his return by these humming sounds. I, after 
several and equally dangerous jungle fevers in 
India, was some time after the last of them, 
worried for ten or fifteen years off and on by the 
same strange tintinnabulum, varying in time and 
character. Tinkling, whistling, whizzing, chirping, 
ringing, &c.; in fact, the whirring squeak of the 
larger Grylli, or the humming chorus of the lesser, 
may well be alluded to by R. W.“ as similitudes. 
The “singing of a kettle,” too, may be recorded in 
the milder phases of this attendant demon. 

I was twice threatened with total deafness in the 
affected ear: once in passing near Zanzibar, when 
the land wind was blowing strong from shore ; on 
the second occasion, when violent west winds were 
coming off bogs and marshy fields in an English 
county. On the first occasion I recovered when we 
reached the warm open sea; on the second occasion 
I heard no sounds for twelve months on that side 
of the head; not even the loud tick of a fine old 
watch pressed on the lobe of that ear was audible. 
I treated myself perseveringly for the above period, 


ON THE RELATION BETWEEN THE 
AMOUNT OF WIBE ON AN ABMA- 
TURE AND ITS VOLTAGE-—TO G. T. 
PARDOE AND OTHERS. 


e paket several correspondents seem to be 
interested in this subject, I have thrown my replies 
into the form of a letter instead of attempting to 
answer each correspondent separately. : 

There is no doubt whatever that in a fairly- 
constructed machine, be it Siemens H, Gramme, 
Pacinotti, or Mather-Platt form, one volt can easily 
be obtained from one yard of wire. This is m 
own personal experience, even with very 8 
machines. The smallest dynamos I. make stand 
4iin, high, have a solid Siemens H armature Lin. 
in length, and this, when wound with 15 yards of 
No. 24 wire, gives an E. M. F. of 16 volts. ; 

To our valued correspondent, Dr. Gerard Smith, 
I supplied, a .short time ago, a small dynamo 
standing 6in. by 4in. by 3in., with laminated H 
armature 3ġin. in length, 1łin. diameter. This 
was wound with 15 yards No. 18 wire, and lighted 
easily a 200. p. lamp of 30 volts. Tested with the 
voltmeter it gave 25 volts at a speed of 3,000 per 
minute. Dr. Gerard Smith was so delighted with 
its efficiency that he wrote me “It is the best 
£2 10s. I have ever laid out.” , 

But I would not have my querists depend upon 
my statements only as testimony to the ee 
of obtaining at least 1 volt per yard of wire. 
Silvanus Thompson’s “Dynamo-Hlectric Machi- 
nery,” at page 510, in the appendix, will be found 
the description of three dynamos—one by Kapp, 
a second by Paterson and Cooper, and a third by 
Mather and Hopkinson—in all three of which the 
voltage is close upon 1 volt per yard. As this may 
be of interest to many, I reproduce the dimen- 
sions, &., textually :— _ ae 

Kapp's Dynamo las units, are lighting).—Revs, 
1,150 per minute; volts at terminals, 800; am- 
pères, 15. Armature: Diameter, . 85 in.; length, 
11'bin. ; winding, 36 sections each of 16 turns 
0°057 gauge; total length, 1, 245ft., or about Aft. 
per volt. 2 s 

Phenix Dynamo (Paterson and Cooper, 65 unit). 
—Revs., 800 per minute ; volts at terminals, 105; 
ampères, 620. Armature: Weight of iron in one, 
580lb.; weight of copper in coil, 1751b. ; length o 
coil, 240ft.; volts per yard of copper, 1°31. 

Manchester Dynamo (Mather an Hopkinson, 
24 unit).—Revs., 1,050 per minute; volts, 1105; 
amperes, 220, Armature: Diameter of core, 12in.; 
length do., 12in.; winding, 120 turns of 0°208 gauge 
wire; volts per yard of copper wire, 1. 

Passing from these classical ” dynamos ‘to those 
made by “ our” correspondents, there is the am 
30-lighter described by W. H. Eaves, which gives 
50 volts for 12lb. of No. 12 wire = 36 or 
1:4 volt Pay yard nearly. But this record Is 


deafness. I always found ¢innitus suppresscd by 
5 grains sulph. quinine (temporarily). A long sea 
voyage always removed it; whenever I landed it 
reappeared, and I have suffered in Europe as much 
asin Asia or Africa. An outdoor life in pure 
mountain air has proved my best remedy, and I 
now seldom hear the enemy. Eos. 


TO MEASURE MAGNIFYING POWER 
OF MIOCROSOOPE OBJEOTIVES. 


27482.J—I AM desirous of making an accurate 
table of the magnifying powers of my micro. lenses 
from 2in. up to zin. with the various eyepieces 
from 1 to 6, and shall be much obliged for the 
information which will enable me to do it. The 
textbooks are not sufficiently explicit, and are, in 
fact, in some instances, confusing and contradictory. 
I may go farther, and say that I have applied for 
aid to some friends who are old microscopists, and, 
in one instance, to a maker, without anything like a 
satisfactory response, and I have come to the con- 
clusion that the whole process is involved in 
obscurity and uncertainty to a degree that I should 
not have thought possible had I not set myself the 
task and then looked about for assistance, which I 
thought it was only to ask to have.“ I have 

resumed upon your space, somewhat, in thus 
introducing my inquiry, from a hope that some of 
the many experts in microscopy who from time to 
time kindly assist those of us who ask for it, may 
have their attention drawn to the query, and give 
us simple and definite instructions accompanied 


with the “reason why.” My object is to ascertain, | “knocked into a cocked hat” by that of the 
absolutely, when I have an ob] ct on the stage how | Forhes dynamo, which for 18in. of conductor gave 
many diameters the image I am viewing is am- | 6'8 volts | S. Bottone. 


plified with the particular o.g. and ocular then in 
use, and with the draw-tube in any chosen position, 
and perhaps if I may encroach still a little by 
pointing out some of the conflicting directions from 
various sources, it may facilitate the answers. By 
one authority I am told to measure from the 
stage to the eye-lens of ocular; by another from the 
front lens of the objective to the eye-lens; bya 
third from the last-named point to the diaphragm 


DRILLING BIOYCLE HUBS— 
LEOLANOHE BATTERIES. 


[27484,]—HAVING seen questions from time to 
time in your paper as to the best way of puin 
bicycle hub truly, I beg to send you sketch of a 
small apparatus t constructed, which answers the 


purpose admirably. I daresay it, is not wholly 
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new, but those amateurs who wish to build their 
own machines may find it very useful. 

The spindle S should be i steel, and run in 
parallel bearings, exactly level with the lathe 
centres, On it is screwed the brass or gunmetal 
nose-piece N which holds the drill, and has a 

ve turned at the back to receive the steel 

B which take the pressure; R is a boxwood 
reel for driving by a bow. The apparatus is shown 
fixed in the top slide of rest. well made, and 
the bicycle hubs turned correctly, it will not be 
necessary to centre punch holes, and anyone who 
bas not a division plate can set out the spokes 


. quite trnly enough with compasses. 


have seen somewhat conflicting statements in 
the “Hi, M.“ as regards charging Leclanché bat- 
teries, Some correspondents tell us to use a saturated 
solution of sal-ammoniac, others say a half- 
saturated solution is best because it is less liable 
to creep, and does not so readily deposit orystals 
on the zinc, whilst E. M. F.“ is just as high. It 
may be useful to state what, perhaps, few of our 
amateur electricians know—viz., that a saturated 
solution (of NH, CI) conducts about twice as well 
as a half-saturated solution, and therefore the 
internal res. is much smaller with the former. 
(N.B. In case the above leads any of my readers 
to test the conductivities of solution sal-ammoniac 
of various strengths for themselves, I would 
caution them that in passing current through a 
strong solution, chloride of nitrogen, the most 
Violent explosive known, is apt to form on the 
plate.) I always use a weak solution for electric 
bells, as small internal resistance is no object, but 


tion is best. 


Emsworth. O. Provis. 


OLD VOIGTLANDER LENSES. 
(27485.|—May I appeal through the medium 


‘of your extensively circulated journal for a little 


information respecting the old form of lens manu- 
factured by Voigtlinder, and known as the ortho- 
graphic ?—for I cannot find the publisher of any 
wor 
meyer, and cannot obtain any catalogue of Voigt- 
der giving 
orthographic lens, although I have written to that 
firm, who courteously ‘stated they only now sup- 
plied the euryscope, and Messrs. Marion, the pre- 
sent agents; Mr. Thomas, of Pall M 
another firm of opticians in Bond-street, formerly 
the agents of this German manufacture, were un- 
able, in reply to my verbal inquiries, to assist me. 
Our valued correspondents—Mr. Bottone, or the 


° contributor at Plymouth who sometimes aids the 


for lighting with the 6-block form a saturated solu- 


on lenses except the little brochure of Dall- 


any detailed description of the. 


all; and. 


HAHA HAHAHAHAAAAAAAAAE 


troubled photographer—may, perhaps, very kindly 
give me 5 answer if I briefly describe the instru- 
ment: It is a Voigtländer of 2in. aperture por- 
trait combination, and covers a cabinet size; but 
the focus is somewhat short. There are two 
flanges, and to one of them, the portrait lens, i.e., 
the front lens, fits, and should cover a plate 10in. 
by 8in. ; but if used as a single lens, open, the defi- 
nition is so indistinct as to be useless; upon this 
fits a cap having a very small aperture, but when 
attached the lens is so darkened that very little 
can be seen on the screen, and the image is but a 
very, very trifle sharper ; into the same flange fits 
a back combination, having a set of stops between 
three lenses, the same front lens of the portrait 
combination fitting in front, whereby, it is said, a 
plate, 15in. byi 12in., can be covered ; but with this 
combination I cannot get clearness of definition, 
and just now the weather is so suitable for work. 
I am in a terrible fix, possibly for want of better 
information as to the adjustment of the various 
parts, and shall highly esteem any particular in- 
struction your readers can give. 

As I hold it a duty to supply any information I 
can, on the principle that by 1 a light to 
my neighbour mine will not burn less brightly, let 
me mention that any brother photographer desiring 
a reliable sodio-potash developer will find an excel- 
lent formule on page 145 of the British Journal 
Photographic Almanac and Photographers’ Daily 
Companion of current year. May be some fellow 
reader can give his experience of the Beach 
developer on page 83 of the same book, I have 
tried it, and others known to me, but without 
success, as density was not obtainable to the extent 
demanded, although the plates answered admirably 
with an ordinary alkaline developer. This, how- 
ever, may arise from some little misconception in 
mixing the solutions, and an interchange of ideas 
of the photo. readers of the MECHANIC hereon 
may not be without profit. Abaete. 


NIBLETT’S SCREW GEAR. 


(27486.J—I AM sorry O. J. L” writes sadly. 
We owe him much, not only for other things, but 
also for this, one of the most original devices 
brought before us these many months. My letters 
were combined into one, and so did not show the 
pressure under which they were written; never- 
theless, with the exception of a thoughtlesssentence 
that reflected perhaps on the cloth, I do not think 
he should be annoyed ;—for that Tam sorry, how- 
ever. 

Many of us at first thought only of the common 
5 moved very slowly and used only dus ing 
a sm 


as, at any rate; certainly-amall, 


portion of the turn. This seemed no great 


gain, and was at once stated to be wrong in 
principle. Niblett apparently had, however, tried 
it, and found the error, and by opening the curve 
to correct it stumbled on the curve pointed out asa 
“ apiral” by “J. L. s mathematical friend. That 
there was such a curve Mr. Pocklington proceeded 
to show. 
All were delighted, and proceeded to laud the 
device as perfect in both theory and practice, and 
though some expressed doubts, the error was stated 
ainly. I. „ me 
desirable to point out that such ‘was right as far as 
he went, and further that the nature of error should 
be clearly shown and its probable amount. Hence, 
though I cannot call myself a mathematician any 
more than “J. L., I made a shot at it, with the 
resnlt I should like to see confirmed or disproved. 

With the curve and condititions I assumed the 
error would be hardly appreciable in lin. of Whit- 
worth inch thread; in an inch of itz pitch only about 
001lin. ; of 82 to the inch, 00025 ot ad naay If, 
as is probable, the curve be adjusted: for some 
intermediate pitch, the error for coarser pitches 
would be much reduced. I should, however, prefer 
a second special spiral for these if greater accuracy 
were required, 

It is curious that on the above suppositions the 
error dogs not grow continually, even if more than 
Zin. of thread be cut. I am as charmed with the 
invention as “J. L.“ It is just one of those cases 
where theory fears to try seeing an error, but not 
realising its insignificance, whereas the practical 
man tries and succeeds, The old story over again 
of friction on the rails. 

Mr. Pocklington asks if the theoretical error 
could not be removed—cui dono ? But, as one should 
always aim at perfection, I may say, L doubt it; 
but have not time now to work at it. “ Virginian,” 
in Vol. IX., or thereabouts, did suggest a swash- 
plate, with a tracer point to touch it at various 

istances from its. centre, the swash-plate to turn, 
say, 10 times slower than mandrel to give 10 
threads of guidance, and shaped like a single turn ofa 
sorew of pitchvarying from nothing at centre to, say, 
lin, at circumference. His difficulty was to shape 
the plate, and get the slow motion. This theoreti- 
cally perfect device, was therefore, 5 un- 
manageable. If Mr. Pocklington be interested, 
however, in the matter, he will find much about it 
in Vols. VIII., IX., and X. of the ENGLISH ME- 
CHANIC 

“J. L.“ has not given dimensions of plate. The 
larger within reason, the more manageable the 
quick pitches. As Í said before, I should not 
adjust the curve to an intermediate pitch; but 
keep the lowest piteh practically (mathematic 
correct, and keep the error of quick pitches in 
bounds either by enlarging the disc or a second 
ring. I object to the wedge action in extreme 
inclination, however, in any case, and perhaps it 
would be simpler to alter the rates to 12 to 2 

ow. 


THE CUSHMAN CENTRE PUNOH. 

27487.]—-THIS is certainly a very old tool. I 
find a description of a bell-centre punch with dia- 
gram (minus the “ milling”) in a very excellent 
little work of its day, entitled The Penny 
Mechanic and Chemist (Aug. 27, 1842). It is 
there stated that it is identical with that used by 
Sir Isambard Brunel for centring the “iron pins” 
in the manufacture of ship's blocks by his famous 
block machinery at Portsmouth Dockyard. | 

It may, perhaps, be hardly worth mentioning, 
but I may state that I constructed a “ bell-centre 
punch from the above diagram at least twenty- 
three years ago, and used it in my business for 
many years. 

The practice of appropriating an old device, and 
introducing it as a new invention, is of itself a 
very old device indeed, and it must always prove a 
source of great satisfaction and comfort to its in- 
troducers to know that the genuine meanness of 
the transaction is so perfect as to leave, like the 
above little tool, so small an opening for any im- 
provement or reinvention, AOAN 
Joseph Leaney. 


LATHE MATTERS. 


Ege ET me endorse O. J. L.'s letter 
published May 20th, headed “The Lathe at 
altaire,” in which he expresses the wish that 
someone would prepare for Ours”.a description of 
the Saltaire lathe, which, he says, is the most 
complete tool ever made. If such a désořiption 
would be appreciated by the author of “ The Lathe. 
and its Uses,” living, as he does, within easy dis- 
tance of Charing Cross and Wardour-street, how 
much more important and acceptable would it be 
to the large body of your subsoribers who cannot 
have access to London tool shops. Is it too much 
to expeot ? 

Touching the standard mente Coie is again 
wao discussion, I hope that the question of 


-rate will soon be settled. I want to have 
a first-class lathe-head made by some English 
manufacturer, and, if a standard mandrel’ is 
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adopted, would use it. If no conclusion is reached, 
Iwill use the Edmunds cylinder base and broad 
flange, against which no good argument has ever 
been made, and which constitute the real merit of 
the mandrel. If I am compelled to decide for 
myself, I shall use a V-thread, truncated, and 
8 pitch, on a nose Iz in. in diameter. 

1 see that, in Dr. Edmunds's mandrel, as recently 
published, he leaves no room, and makes no pro- 
vision for, segment apparatus for tangent wheel. 
Does he intend putting them on the tail of the 
mandrel to the left? The division plate would, I 
presume, be bored in the large gear wheels. 

Boston, Mass., June 7. P. S. Macgowan. 


[27489.J—THE following is a suggestion for a 
gauge to test the height of the tool point as com- 
pared with the centres of the lathe. This form of 
gauge shows at a glance how much packing up the 
tool requires, and at the same time forms a caliper 
by which the packing slips themselves may be 
accurately and conveniently measured as to thick- 
ness before placing them under the tool. The 
instrument is shown in the accompanying sketch. 


H is a base of boxwood about 2in. square, and is 
conveniently made out of a piece of wood such as 
used by the wood-engravers. It has a recess K to 
lessen the liability to its being set on grit or 
shavings. The upright part B is a piece of thin 
German silver or brass cut in the form shown, and 
having an overhanging beak C, which is exactly 
at the level of the lathe centres when the gauge 
is hae on the flat part of the slide-rest just below 
and in front of the tool. A sliding piece A 
embraces B, and is seoured by rivets passing through 
the slit, as shown, and in using the gauge the line D 
is slid down until it jast coincides with the point 
of the tool, when the latter is simply laid in place 
without any packing up. It is clear, then, that 
the space C D represents the thickness of packing 
the tool requires, and on taking the gauge in the 
hand (it is very light) a kind of caliper is at once 
supplied for measuring the packing slips required. 
The notch at E F, which of course opens and 
closes at the same time, serves for adjusting a drill 
or tool when it is more convenient to measure by 

lacing the gauge on the face of the upper slide. 
he beak C is made long to suit inclined and over- 
hanging positions of the tool point. 
Richard Inwards. 


LATHE MATTERS—PROPELLING 
STEAMSHIPS. 


27490.J—I AM rather of “F, A.M,s” and 
“ Loxley’s” opinion as to the friction of Walta's 
balancing arrangement. At first I thought of 
lining the hoop of the eccentric with balls; but I 
don’t know if that would be much better. My last 
idea was to go to Berlin and inquire further into 
the matter. I cannot make out what “Loxley” 
requires, 

he reason why steamships cannot be propelled 
at 50 miles an hour is because the water offers too 
much resistance to the present form of hull, To 
obtain great speed the weight-carrying capabilities 
must be sacrificed. The idea of propulsion by 
paddles or ducks’ feet is absurd. Tus power of 
the engines might be expended in the simplest 
possible action; but certainly not economically, 
and the speed would not be 60 milesan hour. A 
2,000 ton steamer could no more be stopped imme- 
diately with paddles than it can now with the 
screw, and they would very likely be bent or torn 


off in the attempt. If the paddies rojected from 
the sides they would be constantly being damaged 
in dock; while if on the bottom they would all be 
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torn off by touching a sandbank. The idea is 
hardly a new one, and will not be a more success- 
ful competitor against the screw than the fin, 


hydraulic, and many other systems, 
A. F. Shakespear. 
Liittichaustrasse, 14, Dresden, June 19. 


PROPELLING STEAMSHIPS. 


[27491.]—“ THE screw is an abominably ineffi- 
Ts this not rather 
Mr. Torrop? IS a less clumsy 
mechanical contrivance possible? Is there a more 
efficient one in existence? Can any duck paddle 
at the rate of 50 to 100 milesan hour? With a 
little more speed than this a vessel would, I sup- 

ose, rise bodily out of the water and skim along 
[ike the blade of a scull in the feather-stroke, doing 
I don’t think we have 
Torrop. I have often 
wondered what would be the effect of a locomotive 
barge at, say, 
the water friction 
eventually diminish ?—not taking into considera- 
tion the fact of the engine being higher than the 
barge; but simply considering the inertia of the 
water and the incline of the boat's sides as tending 
to force the boat out of the water at a high speed. 
A real example of this is met with in the shape of 
“ducks and drakes.” I have lately invented a 
propeller giving the full stroke of a 
t 


cient and clumsy contrivance.” 
extravagant, 


away with water friction. 
quite come to that yet, Mr. 


on the banks of a canal dragging a 
80 miles an hour. Woul 


new form of 
paddle, and that at complete immersion; but I 
am still doubtful as to its being more effective than 
the screw. If further trials on a calm day are 
satisfactory, I will, with the Editor's permission, 
send sketches. Meanwhile, by all means let us 
hear and see more of the under-waler paddles that 
propel faster than the screw. Silke, 


(27492.]—T. J. TORROP (27438) appears to hold 
erroneous opinions upon the above subject. I main- 
tain that the quickest speed cannot reasonably be 
looked for by any method which not only involves 
the ceasing of the propelling action for a time, but 
also the foroing back for the next stroke of the 
blade or paddle, even under the most advantageous 
conditions possible. I am not aware that any bird 
exhibits a remarkable speed in paddling along. 
Whereas, theoretically, the screw is one of the 
most efficient means we have for applying force to 
anything, and as applied to a vessel once started, it 
does not cease “pushing” at any time until it be 
stopped. It does not work in its own backwash 
unless there be too many blades, and it “must” be 
just as effective when reversed, save that it would 
then throw its backwash upon the ship and thus 
retard her. The reason why vessels are not likely 
to travel at even 50 miles per hour is because water 
is so much denser than air that the friction in- 
creases enormously with the speed. The problem 
awaiting suitable solving is, How to retain the 
screw as the best method of propulsion possible, 
but to do away with the objectionable length of 
shafting necessary to the present arrangement. 

A., Liverpool. 


CORREOTION—OUTTER. 
[27493.]—IN letter, No. 27386, the sketches were 


not reproduced full size, the length of spindle being 
105mm., diameter of hole 9mm. 

The following extract from the Horological 
Journal may not prove uninteresting to readers 
who have not had an opportunity of examining the 
machines of the Waltham Watch Co. at the late 
Inventions Exhibition :— 

“For cutting teeth of pinions a very excellent 
tool is shown. There are three circular cutters 
following each other; the first merely a saw, the 
second of an outline to giyo the required form to 
the tooth, and the third taking a slight cut to 
finish. The last two cutters, formed of steel disos, 
have each ten slits, equidistant about the circum- 
ference, to give cutting edges, and from one bottom 
corner of each slit a saw cut is made, going 
obliquely towards the centre, as shown in the 
sketch. The circumference of the diso is then 
squeezed in till the surfaces where the saw cut 
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started are in contact, and a clearance equal to the 
width of the saw out is thus obtained. This isa 
clever idea, and gives an effective cutter at small 
cost.” G. W. 


BURMESE LACQUERED WARE. 


[27494. | — POSSIBLY a few of the readers of 
our “ E. M.” may have seen or possessed one of 
those pretty and ingenious waterproof boxes light 
as pasteboard, chiefly of Pegu manufacture. They 
are sometimes of considerable size, sufficient to 
contain the wardrobe and personal paraphernalia 
ofa Burman lady. The colouring of these, especiall 
the vermilion and black, is very glossy and smoo 
as glass. The material consists of bamboo-rind 
pared very thin, bent round, and fastened with 
closely-woven straps like a basket, This is over- 
spread with some cement, wood ashes incorpora 
and smoothed down; then painted with a coloured 
varnish, said to be composed of Gurjan oil, shellac, 
and the sap or fluid oil of Holigarna longifolia 
(known as the “black lacquer varnish tree”). The 
boxes, when painted, are placed in subterranean 
rooms and dried very slowly, but no European 
knows the exact preparations or processes. Shields 
of buffalo and rhinoceros hide. are finally coated 
with the lustrous black varnish of Holigarna, it is 
said, being waterproof and preservative, besides 
ornamental. Eos. 


SOME EXPRESS RUNS.—VIL 


[27495.]—ONE will not often make a better 
run than the following: —No. 1739 and 5} coaches— 


M. CH H. M. S. Speed.] Remarks, 
Nottingham ...... 3 17 16| — |due 8.17 

2 66 |Wdwalton ......... 3 22 27 — 

10 68 Broughton 3 31 41| 52:1 

29 76 \Oakham............. 3 51 37| 57°5 

33 43 |Mauton ...... . 2 3 54 53] 65°8 

38 59 Harringworth ..] 3 59 18) 70°6 

51 54 Ketter ing. 4 14 6 527 [due ...417 


Out of regard for your space I will only quote a 
section—St. Alban's to Bedford —of a very fine run 
I made in March with the 3 p.m. We had been 
delayed by signals shortly after Kentish Town, 
and from passing St. Alban’s to passing (at the 
usual reduced speed) Bedford, the times were as 
below :— 


M. CH. H. M. 8. Speed. 
19 69 [St. Alban .......... 22 3 34 21| — 
24 Post . 3 39 6} 526 
35 97 EE N 3 50 8 600 
36 55 e 3 . 3 51 2 666 
41 „ AGiitebeemasedssess vesceel 3 55 12) 720 
42 5 . 3 56 4| 6928 
44 BW . e eee. 3 67 46 70:59 
47 „ aeaeaei 4 0 16 72:0 
48 E E E A 4 1 7/7059 
49 8 „ 4 2 1 666 
49 65 Bedford esso & 2 57 — 


— 


Luton was passed at 8h. 45m, 20s., and Ketteri 
was reached a few seconds after 4.29. Thel 
was 54 coaches. Kappa. 


LOOSE JOINTS ON RAILWAYS. 


[27496.]—IN reply to Mr. Hy. Lanchester (27420, 
page 847) and his question as to why the Jolting 
of a train over uneven ways cannot be remedied, 
may say that there is a great lack of oneng oa 
played on this point by most railway men ; that it 
should, in these times, have found a more definite 
solution than it hitherto has; there is also, I 
in railway companies too great a tendenoy to 
abstain from a little expenditure in order to 
secure level travelling, as, with the exception of 
the Great Western Rai way, and perhaps one oar 
the point has had no really practical, energeti 
consideration by engineers. The remedy certainly 
lies in that the two top edges of the metals in the 
joints shall be perfectly level and close; the longi- 
tudinal sleeper question is better than the cross 
on this point. Now, why cannot a steel sleeper, as 
used on bridges, be placed under the joint only, 
thus giving a partial improvement on the suspe ° 
sion joint, combined with the ean = and facility 
of the oross sleeper? P. W. Harvey. 


‘RAILWAY SIGNALS—FAOING-POINT 
LOOK. 


27497.]J—I TRUST the annexed diagram of the 
Kirby point lock will furnish the details for which 
yonr correspondent, “ Signalman,” asks (p. 888, 
62557. 

The invention consists of a new description of 


and makes known to the signalman any defeot 


facing-pomt-lock plunger, A, which at once detects 
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which may exist in, or breakage of, the rods of his I have ventured to make a suggestion how such 


locking apparatus. 

The locking slides B of the facing points are 
attached to and form part of the wires C, running 
from the signal-box to the signals; it, therefore, 
follows that unless the points be placed in the 
proper position the signals cannot be lowered. 

It is important to notice that the locking-bolt 
D receives its motion from the looking-bar E, 
therefore, if the bar should, in consequence of a 
broken rod or the failure of a joint, not move as 
required, the locking-bolt prevents the signals 
from being lowered for any direction except the 
one for which the points are actually placed and 
locked. I may mention that the Kirby lock formed 
one of the inventions inspected at the offices of 
Messrs, Saxby and Farmer last week by the Exe- 
cutive Committee of the Amalgamated Society of 
Railway Servants, and was very highly approved 
on account of its efficiency and safety. 

Olement E. Stretton, 
Consulting Engineer Amalgamated 
Society of Railway Servants. 
40, Saxe Coburg-street, Leicester, 11th June. 


THE HARRINGAY PARK AOCIDENT. 


{27498.]—IF the matter to which the above 
heading refers was not of public interest—that is, 
to all railway travellers— 
leave it with the letter of Loco. (p. 369) as a 


fitting finale; but he unfortunately has put a new 
face on the matter, and implies that the driver of 
the erring locomotive wilfully ran past the signals. 
Mr. Stretton, on p. 821, says the driver mistook the 
re you right, driver?” of the signal- 


question, “ 
man, for “ Right away, driver,” and then proceeded 
to accomplish the feat of running two miles on the 
wrong road and dashing into a train proceeding in 
its proper direction. 


in future, and your courteous correspondent 
“Loco.,” replies that I ‘seem to want a kind o 


self-acting railway, made so that a driver cannot 


run past signals.” He then, pertinently enough 
says that if a driver will not obey signals, he ahoald 


be “protected against himself by taking him off 


engine.” Just so; but then the question 
natural) 


to “ poteet a driver by taking him off his engine? 
Mr. Stretton says that according to the report the 
driver in question is a “steady man,” the only 
entry against him being that he had previously 
done something similar to what he did at Junction- 
road. I do not think I have ever read an thing 
more illogical than the remarks of Loco. 

(p. 869). It seems that instead of adopting 
means to prevent a driver making a mistake, 
or to correot him when he has made one, 
we are to wait until he makes a smash, and then 
remove him from his engine, because a “man who 
won’t obey signals is not fit to be a driver.” The 
profundity of that remark is too amusing, espe- 
cially when “ Loco.” goes on to tell us in a rather 
comical way that “Mr. Stretton, all railway men, 
and the Amalgamated Sooiety, will all agree with 
me. The juxtaposition is ludicrous, and I should 
think Mr, Stretton, who seems to have declined to 
tackle this guain, must say “Save me from my 
friends.” _this driver, according to “ Looo.,” 
wilfully continued on the wrong road for two 
miles, and wilfully pitched into an inoffensive 
train, it would be interesting to know how the 
den stands with those injured in the acoi- 
dent. This latest “incredible accident” has been 
treated in an extraordinary way in your columns. 


might be contented to 


J have asked whether some- 
thing could not be done to prevent such a blunder 


y follows, Are the public to wait to be 
smashed up before the companies find it necessary 


disasters might be prevented—which is doubtless 
very impertinent on my part; but I have also 
asked others—those, for instance, who debate so 
much about runs, and brakes, and dimensions—to 
suggest some means of protecting drivers against 
“ mistakes” of the kind, and I thought, as we 
heard so much about “mere mistakes ” that prob- 
ably someone might have a remedy. The sentence, 
“it looks well on paper, but it will not do,” re- 
minds me of what was said when the block system 
of working was proposed. That “would not do,” 
according to “all railway men”; but somehow it 
does. Surely somebody, besides Loco.,” can offer 
suggestions—though I fail to find any in the re- 
markable epistle on p. 369. Nun. Dor. 


CONTINUOUS BRAKES. 


| 27499.]—IN reading over the correspondence in 
your issue of the 17th inst, I see Mr. Gobert 
(27449) states that I had no foundation for assert- 
ing that less air was required to apply the vacuum 
automatic brake than is necessary for the Westing- 


house. I can assure him he is quite mistaken. I 
did not say (as he seems to assert) that less air 


must flow into the vacuum pipe than out of the 
pressure. 
the case. 


Mr. Gobert, in hia calculations, showing time of 
application for Westinghouse, does not even take 


into account the very air which applies the brake, 
This most certainly must be taken into considera- 
tion—why the air which leaves the train pipe is 


only a means of opening the triple valves; but 


these valves must be opened before the brake can 


begin to apply, and it is not an impossible thing for 
a valve constructed in such a way that friction is 


the essence of part of its mechanism, to refuse to 
act immediately, so that 25lb. may be released 
before any air enters the cylinder. It will be seen 


that Mr. Gobert has simply shown the time and 


air which he considers necessary to fully open the 
triple valve, and has not touched in the least upon 
the application, 

As to the question of adapting the vacuum brake, 
goas to work through the medium of triple valves, 
why this would be going back many years; it has 
been tried, and the present form has been adopted 
in preference, 

scarcely understand Mr. Gobert's position on 
this ee question: he seems quite troubled 
about the use of the vacuum automatic; but I am 
under the impression that only a few weeks ago he 
caid he had no fault to find with it in its present 
orm. 

With regard to the question of working the 
brake on thirty carriages, undoubtedly this can be 
done. The Burlington trials did not prove the 
Westinghouse to be the best for long trains; it 
was beaten by tho Eames vacuum. 

“Rover (27448) and Engineer” (27450) seem 
very desirous of having some questions answered, 
Why, I cannot find that “ Loco.” has asked any; he 
certainly did ask for “answers” to a number of 
assertions, my views on which I think your readers 
are well aware of. 

The tone and style of “ Rover's” letter remind 
me very foroibly of the lawyer without a case, who 
for want of evidence spends his ene on the 
abuse of the witnesses of the other side. I feel 
very sorry indeed for his “benighted mind”; I 
should have thought he would not find fault with 
the Midland for not working the Lickey incline 
with the leak-off brake, I don't think it likely 
anyone would advise them to do so. 

ow as to the question of running two engines 


I am quite aware that such is not 


g 


with a vacuum train, “ Lowmoor Driver” is quite 
correct in what he says. In the first place, wh 
did the Westinghouse fail under such conditions 
Because the releasing of the brake by the engine 
from which it was not applied, destroyed the pres- 
sure in the reservoirs, and the final application, 
which should have stopped the train, was useless. 
But the vacuum is quite different; the release of 
the brake does not destroy the reserve power, 
which is always at command. So much for 
e Rover’s ” “ sheerest humbug.” 

Geo. Kiernan. 

166, Duke-street, Brook’s Bar, Manchester. 
June 18, 


(27500.J—THERE was “a method,” Mr. Gobert 
in my roundabout way of coming to the question 
asked in “Ours” of 8rd June, which question, I 
must say, you have answered manfully. You say, 
however, that the stuffing boxes of the automatic 
vacuum brake “are a continual source of leakages 
and increased friction.” This is not the fact. The 
packing of the piston rods for the vacuum auto- 
matic brake is simply a loose indiarubber ring or 
washer, which fits to, and falls away from, the rod, 
according to the action of the atmosphere and the 
ejector; and there is practically no friction or 
leakage. These washers give no trouble, and last 
for years. 

I have read Mr. A. Kapteyn's letter. It has 
nothing to do with the point [ raised. The ques- 
tion was, Can the Westinghouse be graduated ? 
and not, Is that brake used on inclines? I say it 
is used on inclines; and I say further that if the 
companies who do so will stick to it, disaster will 
follow in due course. On the Rocky Mountains, 
Paris, Lyons, and other railways they do not mean 
this to occur, and have, therefore, put on the 
Westinghouse non-automatio brake for use down 
inclines. 

Mr. Gobert praises the supporters of the auto- 
matic vacuum for keeping quiet. [think he should 
impress upon the supporters of the Westinghouse 
the necessity of doing likewise, for by “rushing 
into print they have given opportunity for some 
awkward cases to be brought and kept before the 

ublic; and my advice to them is, Keep quiet! 
anybody should say, “Save me from my 
friends,” it is the Westinghouse Company. 

The particulars, Mr. Gobert, of the Leeds colli- 
sion will be found in Major-General Hutchinson's 
report dated Sept. 30, 1884, and you will find 
therein he said the old “leak-off ” brake “ did good 
service.” 

The last paragra h, as to the picbable result 
had the Crook train been fitted with the automatio 
vacuum, is, L think, sufficiently answered by Low- 
moor Driver” 15 

I was much amused y the letters of Mr. Stretton, 
% Rover,” and “Loco.” last week. Mr. Gobert's 
letter coming just before theirs is certainly rough 
for them. He, a practical man with Westinghouse 
brake, admitting that it cannot be graduated ; 
they more or less gingerly still arguing that it 
can. The truth of the old saw, “a little know- 
ledge is a dangerous thing,” is olearly demonstrated 
in their case. 

Much has been said about the Lickey incline 
and the Midland brake. The regulation as to work- 
ing “ fast passenger trains” down this incline was 
on the face of it, made so as to be on the side of 
safety, with an exceptional bit of road (2 miles 
1-37 and Pree The use of the vacuum brake is 
not prohibited (as a matter of fact, these passenger 
trains have been worked down the incline with it 
for years) ; guards are merely instructed to apply 
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the ordinary hand-brakes when descending, in the 


same way as if the trains were not fitted with the 
automatic vacuum brake. Noother brake is worked 
over that section of line; hence the vacuum brake 


being the only one named. 
“Rover says (27830), with reference to the 


Crook case, I am at a loss to know why the first 
driver did not whistle when he found his brake not | Gob 


acting, and why the second driver did not put his 


brake ‘on’ when he found the other driver did not 


do so.” The second driver said in evidence before 
the inspegtor— That was a short, sharp whistl 
and the driver at the same time held up his han 
tome. I took this to mean that he wanted my 
assistance. I pulled my brake handle over to apply 
the brake, and I found there was no air.” 
Awkward, “ Rover,” was it not? 

Both “R 
the seven objections to vacuum brakes answered. 
These objections are most certainly childish ; but 
if they areidetermined to have some more, I suppose 
they must. 

1. As made by the Vacuum Brake Company, 
their automatic. brake will remain on when the 
tender is parted from the engine, therefore it fulfils 
“ conditions” of Board of Trade, and does not 


ail. 

2 and 8 may be answered together. The vacuum 
brake oould be made to do this by putting cocks on 
the main pipe; but the Westinghouse Company 
knew the danger of them, and substituted automatic 
valves in the couplings; these, however, were for 
obvious reasons soon removed, and the dangerous 
cocks again resorted to, But with cocks, a repetition 
of the. fatal collision at Bow-road, G.E.R., on 
8rd Sept., 1881, is possible. A non-fitted engine 
was working fourteen empty coaches with the air- 
pressure left in them, and the Westinghouse brake 
crept “on” without interference from the guards 
and stopped the train, and before the brake could 
be released by hand from each vehicle, a passenger 
train ran into the empties, and the passenger 
driver and fireman were killed on the spot, and 
eleven passengers injured, It may be said, What 
did the independent store of power do in the North 
Wootton accident? ‘You had better not ask the 
question, gentlemen, for I am conversant with the 
slender evidence in its favour there. I say it isa 
great pity these two lives were sacrificed. 

4, “ Piston rods get dirty and stick.” Very, very 
seldom. Triple valves do so continually. 

5. “ Maintaining vacuum uses a great deal of 
coal.” If so, so does maintaining air-pressure, 

6. “Getting brake off is a big job.” Getting 
Westinghouse brake off and getting along with 
your train, is a much bigger. 

7. “ Vacuum is longer going on than Westing- 
bouse.” This is an error so far as initial retarda- 
tion. It has been demonstrated by disinterested 
parties, and not railway officials, and both in running 
and standing experiments, that speed of applica- 
ast in favour of a properly designed vacuum 

rake. 


Leeds, Samuel Davies. 


RAILWAY BRAKES, 


[27501.]J—I AM quite in accord with the views 
of “Rover” as to contents and pressures being 
wide of the mark in this discussion, and Mr. Kier- 
nan’s figures are not correct. I will take an ordi- 
nary coach. Well, Sir, the space in the Westing- 
house pipe and under side of triple-valve is 330in., 
and 66 cubic inches of air let out puts the brake 
full on. 

Now turn to the vacuum. The brake-pipe and 
lower side of cylinder contains 3,300 oubio inches, 
and to put the brake on 2,600 cubic inohes of air 
must enter. How can Mr. Kiernan say that 66 is 
anything like the “same quantity” as 2,600? 

he following from a Melbourne paper shows 
the value of a good brake: 

“ As showing the inestimable value of a quick- 
acting and powerful continuous brake, an occur- 
rence which took place at Melbourne recentl 
supplies ample proof. A passenger train h 
started from a station platform without the driver 


having noticed the signal being at danger, and 


crossed over the junction ahead, at which point an 
express train was approaching. The critical state 
of affairs was just observed in time, and by the 


application of the Westinghouse brake the express. 


wag stopped within ten feet of the fouling train, 
and a dreadful catastrophe was thus averted. In 


this case the fractional part of a second’s delay in 


the action of the brake would have been fatal.’ 
With regard to the vacuum brake being no use 
when engine and tender parts, some experiments, 
were last week made on the Lancashire and York- 
shire, and the brake was proved not to act in case 
of engine and tender parting. Practical. 


[27502.|—I SHOULD like to inform “Rover” 
(letter 27448, June 17th) that where two vacuum 
engines are coupled together, there is no necessity 
whatever under ordinary circumstances for the 
second driver to interfere with the brake. I say 
again that the first driver experiences no difficulty 


ithe tone pf-this correspondence would no doubt be 


over” and Loco.“ persist in having 


from an error of the architect, had begun to sag. 


in stopping even if the second driver has his ejector 
blowing, for this reason: the first man can admit 
a greater volume of air to the train pipe than the 
second one can eject ; consequently I am of opinion 
still that if the train in the Crook accident had 
been fitted with the vacuum brake the result 


would not have been the same as alleged by Mr. 


this composition thickly from the boas to the 12in, 
circle. As it cannot be got on smooth, take a gas- 
burner attached to a piece of indiarubber pipe, and 
direct the flame down upon the stuff so as to bring 
it to a nice glassy surface. Now we must apply 
several coats of lac varnish so as to overlap the 
exposed edges of the sectors for, say, z in., “ as these 
edges throw off a deal of electricity.” Puta god 
coating upon the outside diameter of each di 
Now, in order that it may start in any wentlrer, 1 
find it advisable to make a rubber 7 taking a 
piece of cloth or drugget, acoording to the distance 
separating the two discs. Cover this with lining 
paper. Make it a little larger than one sector, 
paste this upon the inside of one of the discs oppo- 
site to a sector; pick the place where the plates 
come closest together, so that it just touches 
gently; when dry next day paste a piece of foil 
upon it, and this will enable it to start at any time 
almost. It is desirable when using this rubber to 
rub these faces with a rag moistened with petro- 
leum oil occasionally. To obtain the electricity 
from the discs, I find that a single fine wire un- 
wound for, say, lin., of the bass-string of a violin, 
fastened in a small piece of brass tube by a wooden 
peg is amply sufficient, and I cannot find, after 
repeated experiments, that there is any advantage 
gained by making a fork and taking it simulta- 
neously off both plates. In fact, the best effects 
are obtainable by substituting for, say, the front 
neutralising rod, two large jars with wires, as 
described, and suitable jumping places arranged by 
means of strips of foil pasted on same; all edges 
and exposed glass of said jars to be covered with 
lac thickly. In order to start with this 

ment it is advisable to place a finger upon one of 
these connections until the electricity comes on. 
This eleotricity is of great energy ; that is to say, it 
apparently bores holes in a knuckle if applied toa 
large-sized conductor in connection with same, and 
gives very pretty effects with a vacuum tube. The 
noise of shocks can be nicely got rid of by takinga 
few inches of glass tube, putting a cork in each end, 
through which es a stout brass wire having an 
eye upon one end to hang upon horizontal arm of 
jar which carries the fine wire touching sectors, the 


obert. 
If “Rover” would bea little more charitable in 
his language and pay rather more attention to facts, 


much improved. 
June 18. Lowmoor Driver. 


ELECTRICALLY 355 TRAM- 
ARS. 

[ 27508. ]—ON p. 332 of MECHANIC for June 10 
there is an article om the above subject. In it are 
several ways mentioned for placing the leads, 
such as overhead lines, which are out of the ques- 
tion as far as a public conveyance is concerned. 
With rails as conductors there is some amount of 
danger. The secondary cell is admitted to be 
extravagant in power; also the weight of the cells 
as well as passengers have to be carried from place 
to place, but may have some questionable advan- 
tage at hill-climbing, as giving greater adhesion to 
the rails. 

While TORAN the article, my thoughts ran back 
to an operation I saw the other day, and also to a 
probable solution of the future position of tram- 
car electric leads. In Edinburgh and suburbs are 
being laid down cable tram-lines, and in the 
channel for the cable may be found a means for 
placing conductors for the conveyance of the elec- 
tricity required to drive the car motor. The said 
channel is somewhat bottle-shaped in section, 
having a slot the whole length of the lines, free 
for any conductor :required, and the leads could be 
placed on each of the slots, and under the street 
level, and be perfectly insulated both from earth 
and from wet; also would be out of danger to the 
public. Will, 


A GOOD DAY’S WORK. 


[27504.J—THE heaviest day's work of a smith 
that I have ever seen performed was by a remark- 
ably clever Cornishman, an engine smith. 

I got a hurried order to truss a new roof, which, 


to any required jump, and from the bottom hook 

goes a wire to the outside foil of jar. Note: A 

curious experiment is to fill a glass tube, as afore- 

said, with petroleum oil, cork tightly, and in a turn 

or two there will be sufficient gas produced to blow 

out one of the corks with a violent explosion. 
June 17. | A., Liver 


The truss rods required sixty-four 1àin. hexagon 
nuts, &c., 80 I let the job to the smith, and he was 
determined toshow what he could do. The swaging 
the ends for screwing and the welding on to 
the rods was all simple enough; but to forge the 
nuts out of bars was the part in which he took 
some pride. He cut his lengths, 10in. by 3}in. by 
lin., at the shears, and made up his hollow fire 
overnight; he had a large hearth, a water tuer 
1}in, diam., and a powerful fan blast; he employed 
two hammermen, and began at six in the morning, 
and at six in the evening he had the 64 nuts done ; 
a sound job, except that one split in the screwing, 
and for which no one blamed him! He kept at 
least three pieces in his fire together, got a good 
mellow heat on the first, prepared the ends for 
welding, and bent it roughly into shape in the 
hexagon swage, took a welding heat, swaged again, 
gave the nut a good sweat, finished the outside, 
and drifted it for screwing. Of course he regu- 
lated mutters so that while one nut was being 
wrought another was heating, and so on. The time 
actually worked was 10} hours, or 680 minutes ; an 
hour taken for dinner, and half an hour for break- 
fast, and I think he gave his men an afternoon ten 
minutes, so that it was a trifle over nine minutes 
for the forging of each nut! The job doubled his 
usual pay, which was given him with much plea- 
sure and some little compliment by his si et 
o. 


ATMOSPHERIO ELEOCTRIOITY. 


[27506.]—SINCE the Meteorological Society have 
been recently drawing attention to the slight ex- 
tent of our aon des of atmospheric electricity, 
and have suggested its further study taranga tho 
medium of instantaneous photography, the follow- 
ing note may be worth insertion., 

hile passing up the Channel between Deal to 
the Hast Goodwin Lighthouse (lat. 1° 26“ E., long. 
51°10’ to 16° N.) on Monday evening, May 80th, we 
observed flashes of lightning close to the horizon 
in a N. H. by E. direction at irregular intervals of 
about 23 minutes. f 

The first flashes were forked ; but the sixth flash 
was an extremely brilliant one, radiating in 
directions from a point on the horizon. An instant 
after we observed at an altitude of 80°, and to the 
east of this point by some 26°, a brilliant globe of 
a yellowish white colour, and of about the apparent 
size of the moon. The edge appeared regular a 
fairly well-defined, except at a small. point 
diametrically opposite to the centre of luminosity 
of the flash, at which part it was interrupted, for 
there was here an obscure patch covering about a 
sixth of the whole area, and projecting inwards 
nearly to the centre. The globe disapp 
almost immediately, and no motion was observed. 
Time, 9h. 16m. G. M. T. : 
„Some eight minutes elapsed before another dis- 
charge occurred, and, with the exception of thr 
other radiating flashes, in connection with which, 
however, no luminous globe was observed, later 
ones were mainly of ordinary sheet lightning. 

The weather was fine, after a close day, the sea 
fairly calm, and only a slight breeze on. No 


ORIGINAL ELECTRIO EXPERIMENTS: 
HOW TO MAKE A POWERFUL WIMS- 
HURST MACHINE. 


[27505.]-—TAKE a pair of, say, 24in. discs, and 
attach bosses to them as I have before described in 
these pages, as well as the framework for same. 
Fix a suitable piece of lining paper to a drawing 
board, strike a 24in. diameter circle, a 28in. do., 
also one of 12in., as well as one of Sin. 
Now divide this into 32 divisions, and this 
gives 16 sectors and 16 spaces. These sectors are 
to reach from the Sin. to the 238in, circles, and 
must have their corners rounded off. It will be 
found handy to cut out a tin template in order to 
cut the tinfoil by, with a penknife upon a smooth 
board. Lay the disc upon the divided sheet of 
paper and paste the sectors in their places. Leave 
them until nextday. Next give them a coat of lac 
varnish upon the same side as the sectors are upon. 
Next day, in order to save giving repeated coats of 
the lac varnish, I melt the following ingredients 
in a small frying-pan over a Bunsen burner: —Ilb. 
black rosin, 20z. shellac, 20z. Venice turpentine, 
and about loz. paraffin wax. Have the disc along- 
side on a bench, laid upon a newspaper. Brush on 


that the low rumbling noise of a distant storm 18 
waves, 

This observation appears to give some confirma- 
tion to the theory first put forward by Snow Harris 
that Globe lightning is due to a glow discharge 
from certain points of an electrically exol 
atmosphere,” for we may regard the centre of 
luminosity and the obscure portion of the globe as 
being the two oppositely electrified poles, but too 
far apart to allow a spark to pass; the radiating 
flash from earth being a brash discharge, while the 
globe itself might represent a glow discharge from 
the atmospheric pole. Wm. Buchanan. 

Wm, Soudamore. 

Normal School of Science, S.W., June 17. 


end inside filed to a blunt point ; these can be put, 


thunder was heard, but previous experience proves 


not noticed at sea on account of the noise of the 
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HOW TO ADJUST A TELESOOPE EQUA- 
TORIALLY BY DAYLIGHT. 


(27507.J—ERRATA in last number (June 17): 
page 872, lst column, 7th line from top, for 
‘Declination is then horizontal,” read“ Declination 
azis ig then horizontal.” And again, in the 12th 
line, for a full stop after “central,” and a capital W 
in “when,” the sentence should have, after 
“central,” no stop at all, and a comma after O.“ 
It would then read: “The bubble stands central 
when the Dec. Vernier reads O,” Al Fard. 


KEYLESS WATOHES. 


27508.J— A8 originated the correspondence on 
the above subject in the ENGLISH MECHANIC, 
would you allow me space in order to make the 
subject more olear ? 

All the letters (Nos. 27409, 27487, 27438, 27489) 
published agree with me ; but their writers do not 
see where the real fault is; others do not know the 
remedy. 

My aim is to put the question before the public 
in such a way that the public can judge for itself. 
Ido not expect that watchmakers will introduce 
any improvement unless compelled by the demand 
of the public. 

My letter, published in your paper 3rd June, ex- 
plains the matter; but I would add to that, and 
ask watchmakers and watchwearers the question, 
What is your object in having a bow to your key- 
less watch? It certainly does not facilitate wind- 
ing the watch—no one can say or think it does; on 
the contrary, it hinders the winding. Mr. Rawlins 
writes that he can turn down the bow—quite right, 
but the bow would still be in the way; and why 

ut the bow there at all if only for the sake of 

eing turned down, as it is not wanted in the least 
for the watch ? 

The only object anyone can have in putting bows 

to watches is to securs the watch to the chain; but 
the bow in a keyless watch does not secure the 
watch to the chain at all. It is a make-believe, 
something like the soft bayonets—when put to the 
test found useless. 
Mr. J. H. Wells writes in your paper of the 10th 
inst,, after he had lost his gold keyless watch: I 
did not know before how insecure my watch was.“ 
He also writes: “I shall take good care when I 
have a watch again to get one without a bow.” 

Mr. Rawlins writes, June 17th: I have often 
had the bow of my watch detached, and on account 
of this I doubt whether I would now purchase a 
keyless watch.” 

“D, G. writes: “It would certainly seem that 


the bows of ordinary keyless watches are not to be 


trusted.” 

“D. G.“ is wrong in supposing that the arrange- 
ment mentioned in my letter of the 3rd inst. can- 
not be applied to an existing watch; on the con- 
trary, it can be applied to any watch, old or new, 
at a small cost, by any watchmaker who knows his 
business, 

I am willing to give all the information to any 

one who might desire it. 
Another side of the question is of some import- 
ance also. In a good gold watch, the bow and 
extra-large pendant weighs about 3dwt., that is, in 
an 18-carat case, worth 9s., and if we put only 1s. 
for workmanship, that makes the watch cost 10s. 
more to get a piece of work which everybody must 
admit is bad. l 

Having glanced at it from a commercial point of 
view, I will only mention that there are made 
something like two million watches in the world 
per annum, Supposing we save only Is. on each 
watch by doing away with the useless bow, the 
economy would come to something handsome, not 
to mention that it would be a check to pick- 
pocketing. Christian Lange. 

28, Great Portland-street, W. 


ARACHIS HYPOGZZA. 


[27509.]—I TRUST “Bos” (to whom we are all 
much indebted for the interesting information he 
is giving us on Indian matters) will not think me 
hypercritical if I point out that the arachis is not 
known (in Europe, at least) as the pistachio nut; 
but as the earth nut, monkey nut, pinder nut, or 
Pindar, The pistachio is an expensive luxury, 
even in Italy, where the arachis is a common 
object of cultivation. 8. Bottone. 


GUBRJUN BALSAM. 


[27510.]J— T EIS is known to Europeans in India 
as “ wood oil,” or Gurjun oil.“ It is sold in all 
native cities at a retail price of Is. to 18. 6d. per 

uart bottle. Its uses are many and valuable in 

e arts, and it ranks medicinally as equal to 
Copaiba in the local hospitals. As a solvent of 
rubber, lac, copal, nearly all the gums and resins— 
even solid gluten—its rapidly drying qualities 
recommend it highly. For the same reason house 
and carriage-painters employ it alone, or mixed 
With raw linseed oil. A favourite formula for a 
waterproof, shiny varnish in the Madras districts 


is the solution of shellac in this oil; another of 
dammar resin in the same for ships and boats, 
being a preservative from ravages of the all- 
devouring white ant. 
the virgin forests of Burmah, Assam, and con- 
tiguous tracts by cutting ‘a deep notch in the 
immense trunk of a Dipterocarpus, a fire 
kept up against the wound till it is charred; then 
the liquid begins to run into a rude trough leading 
into a receptacle made to catch the supply. Forty 
galloni may be collected in a season if the wound 


I have never met with this oil in ea prob- 
ably its great utility has not been ma 

though Rangoon has been a British port for over 
80 years. However, Hast India brokers may be 
able to explain this fact. 


WORKSHOP SCRAPS.— BLACK VAR- 


two-horse carriage had become very shabby in that 
destructive climate, wished to have the vehicle 
painted and varnished in as brief a time as possible 
without any dislocation of the wood and iron. 
This was easy enough as regards the first material. 
Not so the last, for corrosion and red rust defied 
the adhesion of the usual black paints and 
varnishes, unless the metal parts were removed 
and chemically cleaned. In this dilemma, he asked 
my opinion, which I gave in the form of a black 
japan, with which I had recently experimented. 


the consistence of treacle; thea strained through 
horse-hair cloth, lampblack being added to give 
the proper jet tint, the iron being previously 
cleaned from 53 and darkened over fire, is 
painted with this 

varnish dries rapidly in the sunshine, when 
another, or even a third, coat may be added. We 
found this application very neat and effective after 
all the metal work had been scraped and scrubbed 
with dry sand. E 


were made by workmen who use the fragrant 
resin known as Hast Indian olibanum 

sticky substance. The operator merel 
pointed stick in the same and draws it along the 
seam, I 
powdered rosin, which falls about and is wasted, — 


(27456, p. 370) and my diagram, Fig. 49, p. 384, —in 
the latter it should have been explained that to 
vary the speed g should have two rims, one to gear 
with e and the other with c, that gearing with e 
being the smaller, and the face of c broad enough 
to extend over both wheels, as one of course must 
lie behind the other. 


also to its strong expansion after hardening. There 
are also many little-known cements which oan be 
formed in a similar manner from the sulphate or 
nitrate of zinc or magnesia, the phosphate of zino 
or tin and other similar compounds which have the 
property of setting hard with an excess of their 
own bases. The cements formed by some basio 
phosphates of tin have a curious and beautiful 
translucence ; but, owing to the commercial diffi- 
culties in the manufacture, they have not up to the 
present time been utilised. 3 
Warrington. Thos. Fletcher. 


This balsam is collected in 


being 


e cleaned and freshly charred, and fires lit anew. 


e known, 


REPLIES TO QUERIES. 


— — 

„% In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


Eos. 


NISH FOR IRON. . 
[27511.]—A FRIEND of mine in India, whose 


[62365.]—Phosphorus (U.Q.)—A large pro- 
portion of the phosphorus made in Bngland is pre- 
pared from Sombrerite, an impure calcium phos- 
phate found on the Island of Sombrero in the 
West Indies. It appears that almost the whole of 
the phosphorus made in the world is manufactured 
in two works—viz., that of Messrs. Albright and 
Wilson, at Oldbury, near Birmingham, and that of 
MM. Cognet et Fils, in Lyons, (Hofmann's report 
on Vienna Exhibition.)—SM. 


[62365.] — Mirror Galvanometer. — My 
Thompson galvanometer has a three-legged base, 
with levelling screw ineach. The coil isa circular 
bobbin; but I do not know the gauge of wire. The 
mirror is slightly concave, and is attached to a ver- 
tical strip of aluminium which has below a fan of 
the same metal, and is suspended by fibre at top. 
The fibre is attached to a brass rod, which slides 
vertically in a tube, so that the mirror and attach- 
ments can be lowered and be safe for transit, Can 
I tell you anything more? — SM. 


[62385.]|—Drawing.—Maxton’s “Manual of 
‘Engineering Drawing,” published by Lockwood 
and Co., is a standard textbook for those who want 
to enter the drawing offioe.— H. M. 


[62386.] — Moulder’s Mineral Blacking.— 
Plumbago, or so-called blacklead, is the mineral 
blacking used for fine work. Potter's clay is mixed 
with water, and plumbago added to suit the work- 
man’s ideas. Generally speaking, the blacking” 
is charcoal dust. If the querist does not know 
exaotly what he wants, I would recommend him to 
get West’s book on “ American Foundry Practice,” 
or look up the subject in your back volumes. There 
has been a good deal iabout moulding. and ioasting, 
and no doubt the querist would find exactly the 
information he requires,—SELIM. 


[62389.]—TO Die Makers.—It is not easy to 
see exactly what “G. H.” expects by way of reply. 
He can obtain a stamp of the required dimensions 
from any of the makers of such articles, and can 
punch as many pieces as he requires out of 26 W.G. 
sheet steel, as it is only °018in. thick. That is easily 
cut through if the sheet is placed on a lead block 
and the stamp hit with a mallet. Any good steel 
will do to make the stamp or die.—J. T. R. 


ure asphalte is dissolved in Gurjun balsam to 
is while the metal is warm. ‘The 


08. 


INDIAN TIN WORK. 
[27512.]—THE cleanest joints I have ever seen 


being a 
y dips a 


always preferred it to the British 
Eos. 


THEORY OF MACHINES. 
[275138.]|—REFBERRING to Mr. Stansfield's letter 


Francis Campin. 


METALLIC CEMENT FOR STONE. 


| 27514.]+THE process given on p. 377 is unne- 
cessarily complicated, and is inferior to the original 
form in hardness and strength. The proper way 


to make this cement is to use common coarse oxide 
of zinc, the coarser and denser the better. Expo- 
sure to air damages its properties as a cement, 
owing to its absorption of carbonic acid, which is 
driven out when the liquid is added, oausing 


[62396.] — Purification of Mercury.— In 
quarte cousin batteries, when the mercury gets 
“sluggish” and dirty, sodium is put into it, and it 


becomes bright and lively, and more able to catch 
amalgamate with) the gold. When it needs puri- 


| fumes are given off. The mass must then be 


ing, itis put into a bell-shaped cast-iron retort, 


sponginess. If the oxide is not 1 y fresh, 
and the work is important, it should be heated to 
bright redness before using. If flinty hardness is 
required, such as will turn a steel chisel, the oxide 
must be dissolved in strong nitric acid until a 
pasty mass is formed by excess of oxide, and this 
mixture must be evaporated until nitrous acid 


thrown in small quantities into a red-hot crucible 
to drive the remainder of the acid off, the result 
being an extremely dense crystalline oxide of zinc, 
which requires grinding up to powder. This tedious 
and expensive paca is not necessary except. for 
ented hard cements. - 3 

When the cement is required for use, the powder 
must be mixed quickly, in as small quantities. as 
possible, with a fluid made by dissolving the oxide 
of zino in hydrochlorio acid until the acid is 
saturated. The speed of setting deponds on the 
strength of this solution, and if too quick the solu, 
tion must be diluted with water. ‘This cement is 
a very basic chloride of zinc, and any foreign 
matter added either to the oxide or to the solution 
decreases its strength and power of resistance to 
weak acids and water, which, when the chemical.“ 


composition is considered, are most extraordinary. | a 
Joints made with it will stand unchanged under | which has a turned joint luted with clay, and drawn 
water for years, and it is soluble with difficulty in | together with three cotter-bolts. A -wrough-iron 
hydrochloric and other acids. | pipe is screwed into the cover and bent down into 

A similar cement, but ‘weaker, can also be made | a ucket of cold water, the pipe being kept cool by 
by Al prep the zinc oxide with magnesia ; but it | covering it with cloths on which water triokles.— 
is of little if any use, owing to its greater cost, and | T. F. F. T: : 5 3 i 
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. [62892.]—Planing Thin Boards.—To answer 
this query would be simply to advertisé a maker. 
Any of our makers can supply such a machine as 
is required by the querist, at all events for facing 
up the work; but it might be cheaper to do the 
edges by hand—R. AND M. 


[62404,] — Oxygen Gas Tank. — Cannot 
Amateur reduce the dimensions himself, or 
does he want someone to work out the scale draw- 
ing and save him the trouble?—J. M. 


[62405.] — Colouring Copper.—There are 
some recipes for this in back volumes; but as it is 
impossible to know which will suit the querist, he 
may try the following:—Prepare a solution of 
sulphide of barium about 3 to 6 grains to loz. of 
water, and put the clean copper articles in it for a 
longer or a shorter period according to the tone 
desired. It should produce a warm chocolate with 
metallic lustre. There is also a tedious process of 
coating the oe with crocus paste, holding over 
a fire and smoking it; but the querist might 
the above first; or, if he prefers a dark colour, let 
him place the copper medals in a solution of 
hydrous carbonate of copper in liquid ammonia, 
Burnish, when colour is obtained. NUN. Dor. 


[62407.]—Davis’ Interlocking for Signal 
Arms.—lIf this device is not patented, no doubt 
Messrs. Saxby and Farmer have a drawing or 
sketch; but if it is patented all the querist need 
do is to consult the specification. I have not time 
just at present; but if the subject is of sufficient 
interest to your readers I will look it up and see if 
I can send a diagram, or at all events a clear de- 
scription.—_NUN. Dor. 


e art of galvanising 
and the methods employed have been frequent! 
described. Does this querist want someone to tell 

im how to start a business and make a lot of 
calculations for nothing? See a reply on p. 267, 
No. 1079. In the simplest process the articles are 
scoured perfectly clean and dipped in a bath of 
molten zino, which is covered with a layer of sal- 
ammoniac; but I believe it is better to coat them 
first with a film of tin by dipping into a bath of 
the muriate. Iron is tinned much in the same 
way, except that the plates go through a tank of 
grease before entering the tinning bath. The 

uerist will find all about it if he will only look 
through back volumes.—NUN. DOR. 


[62441.)—Luminous Paint.—Thanks to Mr. 
Hart for his courteous correction, I overlooked 
the fact that the paint was wanted to shine 
through glass. What Mr. Hart says on p. 374 is 
aua correct. Ishall hope that the suggestion or 

e “arrow” contained in the last three lines of 
my reply on p. 826 will find its mark.—SA ML. RAY. 


(62500.] — Lathe Bands. — Gut bands are 
wonderfully apron by rubbing in a small quan- 
tity of castor oil; no other oil is so beneficial in 
helping the gut to work. Practical men know how 
to shorten or lengthen a gut band just a little by 
twisting or by untwisting it two or three turns, 
Searing the gut slightly at the end when through 
the hook or eye puts a head on, which helps it to 
hold.—FRANCIS SPENCER. 


62502.|—High-Speed Electro-motor.—You 
will find a description and three illustrations of 
Ayrton and Perry's motor, at pp. 482 and 433 of 
Silvanus Thompson's “Dynamo-Electric Ma- 
chinery.” If you cannot gain access to this work, 
ask again, and I will reproduce the article in extenso, 
—8. BOTTONE. 


[62623.]— Harmonium Vibrators. — Permit 
me to call the attention of those interested in this 
question to a reply on p. 603, No. 1068, and also to 
one on p. 524, No. 1064. I gave the prices of har- 
monium reeds in the former, such prices having, to 
my knowledge, existed for 10 years previously; but 
Mr. Fryer, on p. 374, last week, says that reeds 

55 
can “now” be purchased for 128. a set. He was 
told so some years ago, but simply contradioted 
those who gave him the information. To answer 
the query, however, which Mr. Fryer has not done: 
the vibrators for harmonium reeds can be made 
out of any good brass b 


hammering well with a 
large-pened hammer, or 


y flattening out pieces of 
good brass wire and cutting roughly to size. I 
think it a good plan myself to anneal the brass at 
least once when making from wire (that is, by 
making red-hot and allowing to cool); but if the 

uerist is in London or any large town, he will be 
able to procure suitable rolled brass from which he 
can cut the majority of the vibrators. In punching 
the holes for the rivets, see that the burr on under- 
side is carefully filed off. —G. L. B. 


[62524.|—Gas Cooking Range.—Although 
the query was not put by me, I am obliged to Mr. 
Fletcher for his remarks. Does he, however, not 
think my tiles would be cleaner and better alto- 
gether for keeping in heat than any enamel on the 
plates ?— HEN DON. 


[625388.] — Re-Brazing Lumps of D.B. 
Breech-Loaders.—As no one has replied, I ven- 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,161. 


never known a lump to come off. I have been in 
the gun trade all my life. I spent twelve years in 
India, and during those years I had the whole of 
the officers’ guns to repair (the officers of my regi- 
ment), and many others, ut I never knew of a 
case where the lumps gave way. True, British 
Officers have, as a rule, good guns. Tukang Besi” 
must have come across some bad specimens, How- 
ever, I will give him the best advice first. By all 
means take the barrels to pieces (as we call it in 
the trade), that is, hold them over a fire till the 
soft solder melts, Take off the upper and lower 
ribs, then put barrels in position and braze, then 

ut on ribs and solder. But wait, those barrels 

ave been in use, they are just bored to size; now 
the act of brazing may cause them to scale. You 
may prevent the scaling by filling up the chambers 
with moist clay. I assume you understand brazing. 
Take my advice and use silver solder: it does not 
cost so very much. The weight of a shilling 
will be enough for your lumps. Do you know 


try how to make silver-solder? If not, I can tell 


you: Melt 2 parts of silver and 1 of brass. Enough 
on that subject. Now I come to the practical 
point. Breech-loaders are many and various. In 
some patterns the strain on the lump is great, on 
others the strain is little. Now, where the strain 
is not much, you might with safety resolder with 
tin. Go this way about it. Use pure tin (not tin- 
smith's solder). See that your lumps fit almost 
perfeot, tin the lump, bind the barrels together 
with stout wire; also tin that part of the barrel 
on which the lump has to rest, and if there is 
no great strain, tin solder should hold. But let 
me here remark the only genuine way of doing the 
job is to take the barrels to pieces and re-braze. I 

ow it is a trouble; but you must not mind 
trouble. Then resolder the ribs, But what rub- 
bish of guns where the lumps come off! Any 
other information I will give you. I can't bear 
giving too much in the E. M.“ I see others can 
write better than I, and I don't like taking up 
space. Give your address, and I will give you 
many hints. I have had experience.—ARMOURER. 


[62545.]|—Moths.— Will “T. F. S. T. forgive 
me if I point out that the “silver fish ” which is 
described as the male moth, is not a moth 
at all, has no relation to moths, but is a totally 
distinct insect well known to mioroscopists as a test 
for low powers, under the name of Lepisma 
saccharina.—S. BOTTONE. 


[6 2547.J— Coins of the Present Reign.— 
There are two varieties of the sovereign—one with 
a shield on the reverse, and a later one with a poor 
reproduction of the old George and Dragon which 
appeared on the earliest sovereigns issued, Two 
half-crowns, the later issues being much poorer in 
relief and general execution than those of the 
early part of the reign. The querist also appears 
to have forgotten that there are two varieties of 
the florin, the first coined (the graceless) smaller 
than those which followed, having the legend in 
Roman letters. There are pence, halfpence, and 
farthings of copper for use in Ireland, with a harp 
on the reverse; and a bronze as well as a copper 
coinage for Jersey and Guernsey. There are the 
penny, halfpenny, and farthing for the Isle of Man, 
a very beautiful coinage of silver and copper for 
Canada, and a large series of coins in both metals 
for India. There is considerable variety to be 
found among the bronze pennies; I have eight or 
nine, varying in the breadth of the neck, and in the 
position of the rose on the bust, as regards the 
edge of the coin, some B showing a part, others 
the whole of the flower. e third of a farthing, 
and probably the half and quartor, have lately 
been coined in bronze. I find I have forgotten to 
mention the gold coinage of Australia. It is to be 
hoped that the Jubilee coinage will be superior to 
the other coins of this reign, as excepting, perhaps 
the florin, they are a very poor lot, going from ba 
to worse.—W. A. G. 


{62549.]—Electric Kite.—I beg to supplement 
“ À., Liverpool's” answer to the query by repro- 
ducing an account of the fate that befel Prof. 
Richman, of St, Petersburg, August 6th, 1768. He 
had constructed an apparatus for drawing electri- 
city from the clouds, and was attending a meeting 
of the Academy of Sciences when the sound of 
distant thunder caught his ear. He immediately 
hastened home, taking with him his engraver, 
Sokolow, in order that he might delineate the 
appearances that should present themselves. While 
intent on examining the electrometer, a large globe 
of fire flashed from the conducting-rod to the head 
of Richman, and instantly deprived him of life— 
S. BOTTONE. 


{62666.|—Unamalgamated Zincs for Bun- 
sen Oell.—If the querist will turn to p. 79, 
Vol. XXIV.“ H. M.,“ he will find “Sigma’s" reply 
to a similar query. The paragraph with the de- 
sired information is to be found on page 199 of 
Buckmaster’s “Hxperimental Physics,” 1869. It 
is a description of Hearder's nitric acid battery, 
which is a modification of Callan'’s cast-iron 
battery. “ In spite of all precautions, it sometimes 


ture to give a reply. I must first say that I have! happens that the amalgamation is destroyed by 
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nitric acid, which gets through the dia m, 
action of this Kind in a single nae 
throttles, as it were, the whole battery, and reduces 
its power to a mere trifle. To obviate this diffi. 
culty, Mr. Hearder always employs a saturated 
solution of chloride of ammonium, instead of dilute 
sulphuric acid, in contact with the zino, which thus 
requires no amalgamation, thereby saving much 
time and avoiding the perplexity occasioned by the 
amalgamation breaking down.” Curiously it is 
stated in Vel. VII. p. 543, of Orr's “ Circle of the 
Sciences,” that in a patent dated 1849, “Charles 
Thomas claims the use of alkaline salts in solution, 
which did away with the necessity of amalgama- 
tion.” And on the following page it states, In 
working Callan’s battery it is better to excite the 
zincs with muriate of ammonia.” In reference to 
the above, Mr, Hearder's son gave me a pamphlet 

ublished 1865, containing some experiments per- 

ormed by his father in electric lighting in 150 
and on page 2 he says, The battery employed for 
the light on top of the Devonport column consisted 
of 80 cells of an arrangement of my own, modified 
from Callan’s cast-iron battery, in which saturated 
solution of muriate of ammonia was used with the 
zinc, as it supersedes the necessity for amalgama- 
tion, which is very apt to break down with nitrio 
acid arrangements,” I have given all the informa- 
tion in my power in the hope that some of our 
electrical readers can really say who first adopted 
the plan of using unamalgamated zincs—Hearder 
or Thomas? The querist also stated he found the 
zines covered with crystals if left standing. Sule 
suggests amalgamation as a way out of the difi- 
culty when this ‘occurs with the Leclanché zines; 
but I think it is questionable if anything is gained, 
A very good maker the other day told me he never 
amalgamated Leclanché zincs, even when in the 
form of a plate 6in, by 3in.— AN A. S. T. E. 


[62566.]—Unamalgamated Zinos for Bunsen 
Oell.—If this querist will turn to page 79, Vol. 
XXIV., ENGLISH MECHANIC, he will find 
“ Sigma's reply to a somewhat similar query. The 
quotation he desires is to be found in “ Buck- 
master’s Experimental Physics,” published in 1869, 
page 199, and reads thus: —“ In spite of all 
cautions, it sometimes happens that the peo pl 
mation is destroyed by nitric acid which geta 
through the diaphragm. An action of this kind in 
a single cell frequently throttles as it were the 
whole battery, and reduces its power to a mere 
trifle. To obviate this difficulty, Mr. Hearder 
always employs a saturated solution of chloride of 
ammonia, instead of dilute sulphuric aoid in con- 
tact with the zino, which thus requires no 
e thereby saving much time and 
avoiding the perplexity occasioned by the amalga- 
mation breaking down.” The above paragraph is 
from the description of Hearder's nitric acid 
battery, which is a modification of Callan's cast- 
iron battery. Hearder first mentions the use of 
this battery in a pamphlet, poban by himself in 
1865, giving an account of some electric-lighting 
experiments made by him from the top of the 
Devonport column. On page 2 of the pamphlet he 
says: “The battery employed on this occasion con- 
sisted of 80 cells of an arrangement of my 
own, modified from Callan’s cast-iron battery. The 
cast-iron cell was excited by pouring into it a mix- 
ture of nitric and sulphuric acid, and the diaphragm 
was filled with saturated solution of muriate of 
ammonia. I adopt this fluid for exciting the zino, 
as it supersedes the necessity for amalgamatio! 
which is very apt to break down with nitrio acl 
arrangements,” Although Hearder, of Plymouth, 
was the first to use in a practical way unamal- 
gamated zincs, the inventor seems to have been a 
Mr. Pearce, for in “Orr's Circle of the Sciences,” 
Vol, VII. 11 648, under the “ Practical Chemistry 
section, will be found the following :—“ In 1849, 
Charles Thomas Pearce claims the use of alkaline 
salts in solution, which did away with the necessity 
of amalgamating the zines,” and on page 544, same 
work, it says :—“ In using Oallan's battery it is 
better to excite the zinc with muriate of ammonia.” 
As to the latter part of this query (relative to the 
crystallisation on the zinos when using sal- 
ammonio solution), Culley, in his last edition but 
one, says that the only reason the zinos are 
gamated in Leclanché's cell is to prevent the 
crystals adhering ; but even this, in the presence of 
nitric acid, I think would be useless, because amal- 
eae is no protection against nitric aoid (see 

prague's “ Electricity,” old edition, pages 86 and 
88).—AN A. S. T. N. 


062578. —Foroe of Outlet Steam.—I will ex- 
plain to T. C., Bristol” the query. Suppose & 
ipe, area 1 square inch, was discharging steam 
om boiler at a pressure of 60lb. to square 
inch, with what force would the steam blow 
against an object placed 8in, from the end of the 
outlet pipe? And what is the rule (if there is one) 
to calculate the pressure at various distances from 
the outlet and under various pressures in the 
boiler 7—J. N. f 


62579.]J— Western Australia.—The “ Penny 
estern Australian Handbook,” to be had ab 
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and I will conclude. Owing to the paucity of 
accommodation (e.g., horses, food, beds, &c.) at 
the small stations, the fewer your party consists 
of the better you will get on. The Norwegian 
peasantry are the finest in any part of Europe. 
You will find them kind and obliging, as a rule 

provided you treat them with proper civility and 
consideration, and drop all idea of social rank. A 
very little Norsk goes a long way; without any 
you may, however, now and then find yourself in 
difficulties, You must never order a man to do 
anything; but ask him to be kind enough to do it 

and he usually will try his best to oblige you. Al 

who have lived as much with Norwegians as I have 
know the truth of this. When you drive, have 
mercy on the poor pony; in numbers of instances 
you may be sure the gentle little animal has been 
working 40 miles a day for several days together. 
A station-master I knew was once on the point of 
knocking down an English nobleman for his bru- 
tality in striking a horse. If you are ina hurry, 
let the horse-boy drive; the pony knows his 
“ chirp,” and will go twice as well for him as it 
will for you. Don't hamper yourself with a 
fishing rod; nearly all the good fishing is tightly 
preserved. Lastly, take a little powdered cam- 
phor with you to sprinkle between the sheets 
where fleas abound, as at some of the small and 
poor stations they certainly do, I have found this 
a fair safeguard against those nocturnal warriors. 
J. R. CAMPBELL, 


[62587.|—Equations.—Number the equations 
(1), (2), (3), &c. They form one system (not two 
systems), involving four unknown quantities, 
Add (1) and (2) together, and subtract their sum 
from the sum of (3) and (4). The result is— 

i 2 ＋ V2 2 O, 

which gives us two values for z—viz., z = 0 or 1. 
Put z= 0 in (4) and (5), which are now easy 
equations between x andy. Lastly, substitute for 
y its value obtained from (4) and (5) in (2), and so 
determine r. Of course, by making z = 1 we 
obtain another set of values for x, y, and 7.— 
J. R. C., Charing. 


[62588.] — Wood Pulp.— Chop the wood u 


Emigrants Information Office, 31, Broadway, gives 
the information asked. Rough and ready are the 
folk that are weloomed.—N. 


[62580.)—Wave Motion.—Experiments made 
by the brothers Weber show, that in a trough 
93in. deep and filled with water, the waves which 
they created on the surface extended to the bottom 
of the trough. And they noticed it also by small 
particles floating near the bottom moving in their 
orbits long after the surface had become quiet. 
They made another remarkable discovery, namely, 
that the waves ‘reached the end of the trough on 
the surface before they reached it lower down. I 
will copy the average result from their book 
“ Wellenlehre,” page 139. A wave created on the 
surface reached the end of the trough at Isc. 38tert. ; 
lin, below, 180. 24tert.; 2in. below, lsc. 20tert.; 
Zin. below, 180. 12tert. They, however, could not 
imagine that the wave travels slower in the deep 
than on the surface, and came to the conclusion that 
the wave decreases in breadth towards the bottom. 
If they had given the measure of the height and 
breadth of the wave, we might be able, with the 
table above, to caloulate how deep a wave reaches 
downwards till it comes to a point.—J. H. 
ScHUCHT. 

[62584.] Tour in Norway.—Having spent the 
greater part of eight summers in Norway, princi- 
pally for the enjoyment of its grand scenery, and 
the pleasure an intercourse with the Norwegian 
peasantry afforded me, I am prepared to offer 
“A. R.’ the following advice regarding a short 
tour in that country. pA Purchase at once a guide 
book, and read it up. Murray’s is excellent, and 
(like some others) contains a glossary of common 
words and sentences, Learn as many of them as 
you can, because few people you are likely to meet 
with speak English. Of course, this remark does 
not apply to captains of steamboats, waiters at 
large hotels, &c. In the country there are, how- 
ever, but few hotels; the roadside “stations” 
(posting-houses) serve as inns, “ Nielsen’s Guide” 
is very good. It is translated into English, ‘ Ben- 
net's Handbook (a sort of Bradshaw") is most 
useful, if not essential, in posting. All these books 
1 5 by „ 5 haring Cross. (2) Take small, say, across the grain, zin. long. Boil wit 
deer in Be and change it in Norway at money | gaystic soda in a revolving boiler, under 1601b. 

ger's in Bergen or other towns. (3) Don't let | pressure, for six to fifteen hours, according to 
your luggage weigh more than 60lb.; every pound | kind of wood. Mash well, and drain, It may 


above that is a curse. Steut nailed boots, and a ; ; ; 
waterproof are essential. (4) Write to Messrs. T.: saen 10 8. a with glue, snd pressed into moulds, 


Wilson and Co., shi H list of 
on an o., shipowners, Hull, for a list o [62596.] — 800. p. Dynamo.—To S. Bor- 


their sailings. Exclusive of the voyage to 
Norway and back, I think EI a day will 1 75 all a oa, you would get good results.—S. 


expenses, Living at a country place (as I have 
[62597.]—- Turbines. — Having myself been 


done for weeks at a time) costs rarely more than 
searching diligently for information on this sub- 


46. or 58, a day; but you must consider that you, on 
go short a tour, will be travelling all day, either | ject, I am able to say that you will find engravings 
and rules for turbines in “ Hutton's Practical 


y. 
by steamer or ka jol (“ oarriole, as the English 
call this national conveyance), and it is this Engineer's Handbook,” published by Lockwood and 
moving about that ‘runs laway with money. (6) | Co., Stationers’ Hall-court, London. This being a 
Speaking generally, and from an artist's point of | new work, it may not be known to readers of the 
“E.M.” and, having gained considerable know- 


view, the best (most gloomily grand):scenery is to 
ledge from the same, L commend this book as a 


be found towards the heads of the fords (Scotch, 
store of valuable practical information on modern 


Aland . the smaller fjords which branch 
inland from the main channels, and in the valleys engines, boilers, &c., and venture to predict that it 
will prove to be many an engineer's guide to 


which lead down to the fjords—e.g., Gudvangen, 

also the magnificent Geiranger Fjord. The roads | fortune —THOS. PILLING. 

through the interior of Norway are comparatively ae 

tame, except in afew places. Romsdalen is weird [62598.]—Electrical Connections.—This is a. 

and grim enough in all conscience, but only towards | Very simple matter. Bell battery and Morse key 

the north end, where it descends for some twenty required at each end of line wire. There is a rule 

English miles to the sea. (7) On landing in Nor- to determine battery power required ; but you had 

way, buy a steamboat time table (Norges Kom- detter get three Leolanchés for each end. It all 
N ae loudly you wish the bell to ring.— 

AN T. E. 


munikationer). This gives you the times at which 
[6 2598. — Electrical Conneotions.— In the 


the little steamers on the great fjorde call at the 
various stopping places, and enables you to plan 
sketch one end of the station is shown; both should 


your journeys so as to catch them. When you fail 
to catch a steamer you may still proceed in a row- 
boat, the shores being portioned out into water 
stages. (8) The following is not a bad route for a 
three weeks’ tour. Hull to Bergen. Bergen via 
Vossevangen to Gudvangen, where you catch a 
steamer on the great Sogne Fjord, which will land 
you at Vadheim. (Should you find you have suff- 
cient time, say two days, before going to Vadheim, 
land at Aardal, and visit the Vettisfos—the finest 
waterfall in Norway.) From Vadheim, partly by 
toad and partly by water (see Route 17, in Mur- 
tay’s Guide), you journey to Hellesylt, and, after 
seeing the wonderful Geiranger Fjord, proceed by 
steamer to Söholt, where you land, or you may 
perhaps go on with the steamer to Molde, should 
it call there. From either Söholt or Molde 
it is easy to reach, in a short day, Veblungsnes. 
From there, drive through Romsdalen en route 
to Christiania, where you embark for England. 
This tour might be slightly shortened by leaving 
out Romsdalen and Christiania, and returning from 
Hellesylt to Faleidet (on the Nordfjord, a steam- 
boat station you have already passed), and thence 
taking a passing steamer to Bergen, In that case, 
you embark for England from Bergen. In either 
case, however, a couple of days may well be spent 
on the Nordfjord in exploring (from Faleidet) the 
valleys Brigsdal and Næsdal. They abound with 
glaciers, and, for savage scenery, have few rivals 
in all Norway. (9) Two or three general remarks 


N „ 
L 
be fitted up thus, and the ends of the wires con- 


nected at O and P, which are, of course, the 150yds. 
of line wire. The following applies to both ends: 


makes contact with A 


required, should be allowed to go back on B, where 


. of the inside of your barrel. 


The knob D is pressed in front for ringing, which 
A and when done, or a a n 


it should always remain, whether in use or not, 
when the bell C is required to ring from the further 
end. About four or five cells at each would do if 
a well-wound bell is used.— W. F. DRAW. 


[62599.|—Leverage.—The whole arrangement 
is simply that of a pair of scales with equal arms, 
but with the disadvantage of the friction of wheels. 
No mathematics at all required, as you must see 
that 6lb. cannot raise more (but a trifle less) than 
6lb., otherwise we should have perpetual motion— 
which possibly is what you are aiming at; if so, 
save your trouble.—T, C., Bristol. 


[62599.|—Leverage.—You would have less 
friction certainly by the last arrangement of 
guides; but you do not seem to grasp that you have 
simply a weight suspended by a cord passed over 
a pulley, which weight can be balanced by an equal 
weight suspended from the other end of cord, In 
this case the weight = 6lb. There is no leverage 
about it, and Ido not see how you can expect to 
lift double the descending weight.—ELAG. 


ee ese —If I understand Mr. 
Hillier's idea upon p. 377, he is evidently bent 
upon evolving a perpetual-motion scheme. He 
may rest assured that with the arrangement as 
shown there, it matters not whether the said 4lb. 
weight were close in to vertical or any given dis- 
tance from it, that it would merely act as a weight 
equal to the said 4lb., and would not gain any 
leverage under such conditions; and it would be as 
much as he might expect to hoist, say, 2Ib. with same. 
He may also rest assured “ that no possible arrange- 
ment can be made so that 41b. falling any given 
distanve could lift 4lb. to an equal elevation.” —A., 
Liverpool. 


(62599. |—Leverage.—In reply to Mr. J. W. 
Hillier, I have to say that no variation in the 
arrangement of the pulleys will affect the hoisting 

ower of the weight. “Leverage” has no effect 
bars exoept as regards the friction of the pulleys: 
the farther apart they are the less friction will 
there be. Under this arrangement, in no case can 
more than the descending weight be raised, for you 
caunot get work out of nothing, and you will see 
that the velocities of the descending and ascending 
weights are equal, and therefore (ignoring friction 
for a moment) the forces must be equal ; your 
total weight of 6lb. falling 10ft. will do 60ft.-Ib. of 
work, at the same time the hoisting hook rises 6ft., 
giving as dead-pull 60ft.-lb. + 10ft. = 6lb. From 
this the triction must be deducted, as shown in my 
previous reply to No. 62457; in fine, the whole 
effect of your bracket and runners is to add to the 
friction of the movement, and no advantage can 
be gained ; “leverage” can only be exercised about 
a fixed fulcrum, and then what is gained in force is 
lost in speed. i say thus much, because I fancy he 
may have regarded your bracket as a true lever in 
respect to the weight lifted. Ifyou mentioned the 
object to be pained, I might definitely explain how 
best to effect it— FRANCIS CAMPIN. 


[62600.]—Steam.—You do not give the piston 
speed and point of cut-off, and do notsay if con- 
densing or non-condensing. But, practically, 251b. 
per H. P. per hour would be ample, if condensing. 
—T. C., Bristol. 


[6260 1. —Lanoaster Oval-Bore Rifle. Not 
due to bullets being too long; not due to system of 
boring ; as arule, due to neglect. Look through 
your barrel from one end to the other; doubtless 
you will see some dark marks which we in the gun 
trade call honeycomb, or honeycombed. They are 
marks left by rust. Very slight they may be, but 
enough to cause a bullet to strip and leave lead in 
the barrel. In the first place, get the old lead out 
by means of a wire brush, which you can get from 
any gun-maker for about 9d. or 18.; or you might 
use an iron rod with an eye in it, and put through 
the eye a small piece of scratch card. Now, if the 
cause of your bullets stripping is corrosion on the 
groove and barrels, proceed as follows, and you get 
a cure :—Get a rod of iron somewhat smaller than 
the bore, file one end of it square and somewhat 
taper; never mind about it being square, any 
shape will do, but file it below the diameter 
of the rod. Pinoh it in a vice, and with a 
hammer or chisel knock a few rough points on 
the edges away from the length of the rod—in 
short, rough the edges. Now wrap round your rod 
just where your filing left off, a few turns of cotton, 
cotton waste, or rag, a bit of string, or anything to 
make a fit in the barrel; push this through from 
the breech end till the iron rod is flush with the end 
of the barrel. Now pour some hot lead down the 
muzzle of your barrels. The wrapping round your 
iron will prevent the lead going down the barrels. 
When the lead cools you will have a perfect im- 
You must 

ave the rod of such a length as to extend about 
lft. or 18in. behind the breech—in other words, 
18in. longer than the barrel or barrels. Now, 
before you insert the rod, tis as well to tell you 

ou want a handle to the rod at the breech end. 
Task you make what handle you like; but the best 
I have found (and I am not an amateur) is a 
wooden handle so fixed that the rod with 
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its lead at the end will revolve when {nections Irish gh is like a soft M or quiescent.— cartridge split at the rim, and the escapi 


rifling—that is, have your handle T-shaped, 
washers, &c. I assume you know something, so no 
particulars. Now, all this ready, first put a little 
oil on your lead, put yourself at the breech end 
(having your barrel tight in some sort of vice) pull 
the rod up and down the barrel one or two times, 
then push the lead a little way through the 
muzzle, put on the lead a small pinch of flour 
emery, work up and down. You will get a fine 


polish on the inside, you will remove the corrosion 


marks, Then take off your rook rifle barrel 
and, believe me, you will not again be troubled 
with leading, as it is called. I have much respect 
for the correspondents of the “E. M.,“ many of 
whom I know have guns—not rooks, perhaps, but 
double barrels. The process I have given applies 
to all guns, even to the Armstrong, on which I at 
present happen to be employed. But a warning to 
those who might try the plan on their double 
barrels: most people know that “double barrel 
guns are held together by the ribs ’—ribs top and 
bottom just with soft solder. Now, anyone owning 
a double gun trying my advice might find His 
barrels come away just as the hot lead was poured 
in. That would be bad. Just take this precaution : 
wrap a piece of wet stuff round the muzzles for about 
4in., you are safe. Last, allow me to say that the 
process I have attempted to make plain is good for 
all , rifled or plain, and is good: I am aware 
of the fact that the barrel is made slightly larger ; 
but, ak a rule, not detrimental, if not overdone. 
Any other information given with pleasure.— 
ARMOURER. 


[62605.|—Force of Blow.—This can be only 
stated in foot-pounds, as it depends entirely on the 
resistance. 70lb. with a velocity of 22ft. per second 
= 222 — 64 x 70 = 529°4ft-lb. If the resisting 
body was compressed zhin. in stopping the above, 
the blow would be 529°4 x 12 x = 317,6401b.— 
T. C., Bristol. 


62605. Foroe of Blow. — The force of a blow 
(as distinguished from its energy) is equal to 


i mo" „ being the mass of the body, and its 


velocity in feet per second, and S the space through 
which it acts. In your example the body has an 
energy of 70 x 4 x (22)?, or 16,940 units. Sup- 

osing it to be stopped dead in the space of lin. 
kurt.) the average force of the blow will be 


16,940 or 208,280 units. The shorter the space 


in which the motion of the body is arrested, the 
eater will be the average force of the blow.— 
EYMOND. 


[62605.]—Force of Blow.—The energy in a 
moving body = weight in pounds x (half the 
square of the velocity in feet per second, divided 
by 32:2), or the height through which a heavy body 
would have to fall to attain such velocity ; in this 
case, 70lb. travelling at 15 miles an hour = 22ft. 
per second. 925 

. 70 x 4 32• 
Then, force of blow = 525, divided by amount of 
deflection in feet of surface of stationary object. 
Supposing the surface of stationary object gave to 


the extent of 1007. „. Force of blow = 525 x 100 
= 62,5001b,—ELAG, 


Ves —Pronunoiation of the Irish. GH. 
As an Irishman, I would pronounce the first as 
“ Look Naz,” the next as.“ Donahadee, Drauada.“ 
A., Liverpool. 


[62608.]-—Irish GH.—It is impossible to 
describe the exact pronunciation of the “gh” by 
reference to any English word—it is pure Celtio. 
In the word“ Longh-Neagh, the gh in “Lough” 
is veryfull, but it is nearly silent in Neagh, which 
is pronounced more like Nee-ah” ;"in the words 
Drogheda and Donaghadee the“ gh is fully accen- 
tuated, The greatest difficulty, however, in pro- 
nouncing Irish proper names is that all Irish, even 
the higher classes, use the Gallic “ a, as in “car,” 


= 526ft.-lb. = energy in body. 


and not the Anglican a, as in fate ; this is the | p 


invariable rule, except in the word Nass, which, 
curiously enough, they pronounce Nace.— ULSTER. 


he J= F ronunotation of the Irish GH. 
—The gh in the Hnglish spelling of Irish names 
and words usually stands for an original ch, the 
sound of which is precisely the same as that ch in 
Scotch Gaelio, and about the same as that of Ger- 
man ch, This guttural, in Irish as in German, is 
of different strength in connection with different 
letters; with the broad vowels, a and o, it is, for 
obvious reasons, stronger than with the slender 
vowels, eand i. Lough Néagh, which is properly 
Loch n-Echach, the Lake of Eochaidh (i.e.. Hochy), 
affords an illustration—the first ch of Echach is 
nearly lost. Ghin English spelling of Irish names 
sometimes stands for an original gh, which, when 
fully sounded, is a very soft g which has lost its 
consonantal character, or something like a broad 

ttural 3. The sound of the Hebrew and Arabio 
etter, Ain, is very nearly the same. In some con- 


EIRIONNACH. 


[62611.|—Steam Launch Engines.—I think 
the explanation is more likely to be found in the 
fact that the compression of the steam stops the 
momentum of the moving parts moving at a very 
high velocity, and which exerts a great centrifugal 
strain on the crank-pin, and which, as pointed out 
by Mr. Rigg some few months since, used up a 
great part of the power of the engine. This 
‘centrifugal action is seldom considered, and he 

ointed out in several diagrams the loss of power 
Ade to it. With a proper amount of oushioning, 
the compound should be most economioal.—T. C., 


Bristol. 


[62612.J— The Dynamo. —Since your dynamo 
is already shunt wound, the introduction of a shunt 
on the outer cirouit simply runs off current to 
dynamo described in my book 
(which is series wound) the introduction of a shunt 
when a single lamp is used allows sufficient current 
etise them, which 
if a single lamp 


waste. In the 


to pass round the F. M. s to ma 
current would not flow roun 
were used. The less resistance placed in the 
cirouit of a shunt-wound dynamo, the lower the 


actual voltage of the machine ; hence, by putting 
too many lamps in parallel, you actually lower the 
efficiency as you decrease the resistance.—S§. 


BOTTONE. 


R Mr. BOTTONE.— 
As it will take me a longer time to write outa 


serviceable description of this instrument than I 


S. BOTTONE. . 


[62614.] Silver Solder.—I have with the 
blowpipe done the following for many years with 
the best result:—T'wo parts of silver and one of 
brass. All, or nearly all, my work has been on 
light work, such as rings and brooches. I always 
made my own on a small scale. The way I do is 
this: I get a piece of charcoal, say, the size of 
one's fist, but no matter; I dig out a small hole, no 
partioular shape; I cut up my silver and brass 
very fine; when nearly melted, I throw in a very 
small piece of borax; let it cool then, hammer 
out as soon as you find it crack; make red hot 
again, let cool or dip in water; hammer again till 

ou get it down to about notepaper thickness. 

ow it is ready for use. To use it, get a piece of 
slate, any slate; get a pie of lump borax, wet it, 
grind it on the slate till you get a paste of borax; 
with the end of a pointed match wet the parts to 
be joined with the borax paste; apply little bits 
of the silver solder, previously wetted with the 
borax paste, to the parts you wish to join. The 
less solder you use the neater your work. Place 
your article on a nicely-prepared piece of charcoal. 
You should now have no difficulty. If you find 
any difficulty, give your address, and I will write 
to you more f. y.—AEMOURER. 


[62618.]—Dynamios.—Speed of circumference 
mf x 81416 x 600 _ 98 .56¢t, per second. 


0 
*. Energy = 40 x 3 a5 
(See answer to query 62605).—ELAd. 


F ower stored up in 
a flywheel 9in. diameter x 40lb. weight x 600 
revolutions per minute is as follows:—Speed of 
wheel = 600 — 60 * 4 x 3:1416 = say, 23}ft. per 
second, and to attain this speed a body would have 
to fall 2332 — 64 = about 8 -6ft., so whole power is 
86 x 40 = 844 ft-lb., which, if you use up 
in half a minute, is equivalent to } horse-power, or 
J0 horse is used up in one minute.—T. C., Bristol. 


[62620.] —Keybeds.—If you have a large 
number to do in wheels, a slotting machine is what 
you want. Get a tool-maker’s catalogue for illus- 
tration. If you have a lathe, you could fix a tool in 
slide-rest, and wheel on face-plate, and slot them 
by menne of the rack worked by hand.—T. C., 

ristol. 


[62626.|—Water Gauge Glasses.—It would 
be difficult to imagine a quicker process than nick- 
ing with a fileand snapping. I was told by aman 
who had many to do that he preferred a worn 


round file—HENDON. 


[62627,.]—Faulty Gas-Burner.—I would sug- 
gest that either the service-pipe communicating 
with your.part of the premises is smaller than 
necessary, or there is some choking of the diameter 
by means, say, of a tap or taps, which has the effect 
of reducing the pressure, 80 that opening any door 
and shutting same will make the gas jump in your 
room, This may be caused by the door of any 
other room in the 1 if their gas be lit at the 
same time. —A., Liverpool. 

162635. — Winohester Repeater.— One of 
these weapons, 450 bore 1876 model, served me a 
nasty ‘trick: about a year ago. The base of the 


23°06? _ 344ft.-lb, = 01 H.-P. P 


blew -the right-hand lock-plate clean off. Tf iin 


been the left side I should probably have lost an 
eye instead of merely having my hand scorched, 
On examining the rifle FE found that from use the 
toggle joint which keeps up thé breboh plug had 
become loose, so that there was a space of àbdut 
the 32nd of an inch between the cartridge base and. 
face of the plug when the lever was home. The 
Winchester models of 1873 and 1876 are certaitfly: 
not suited for heavy churges; but the company 
have. brought out a new pattern—the 1886 model 
which is much superior in strength, the breech plug 
being locked in place by a vertical bolt.~TUKANG 
ESI. 


[62635.])—Winchester Repeating Rifle—lIn 
the Winchester rifle the breech bolt has at its rear 
a mass of metal which supports, at either side, the 
front end of one of two side links, which form a 
knuckle joint. The rear ends of the other links 
bear against the rear of the receiver, giving the 
necessary support for the bolt in firing. The outer 
ends of the links are pivoted to the bolt and 
receiver; but the construction is such that no strain 
comes on the pivots. A groove on the inside of each 
rear link receives the end of a strong pin on the 
breech bolt lever, Motion of the lever conse- 
quently produces a corresponding motion of the 
links, and through them of the bolt. If the pin on 
the breech bolt lever or any of the pivots were 
damaged sufficiently to prevent the weapons work- 
ing (which is very unlikely to happen, as their only 
office is to open and close the breech aotion), it 
could not be fired, and so no danger would he in- 
curred. Any less damage to the pin would not be 
dangerous, as when the links are in position the 
force of the explosion is received by the rearof the 
receiver, the strength of which latter part, or of the 
mass of metal at the rear of the breech bolt, would 
appear to be the only limit to the powder charge, 
so far as regards the breech mechanism.—W. A. 


Mushrooms: Their Nutritive Value.— The 
Vienna school has been investigating this subject, 
and has arrived at conclusions of importance for 
all countries where, like Austria, the edible fungi 
are a common food. The traditional view has been 
that mushrooms are equal in nutritive valueto 
butcher's meat, and physiologists, like Lorinser 
in his work on “The More Important Fungi 
(Vienna, 1888), have urged, in the interests of the 
poor, the more frequent use of an aliment so easily 
procurable and so sustaining. Dr. Stromer, of 
Vienna, has, however, after repeated and carefully 
checked investigations, reached the following 
results :—1. The fresh mushroom differs widely 
from the dry mushroom, the former containing 
90 percent. of water and only from 2 to 8 per cent. 
of albumen, while the latter contains 23 per cent. 
of albumen. Moreover, the different parts of the 
mushrooms contain more or less albumen, the“ hat,” 
for instance, having twice as much as the stem. 
2. The fresh mushroom contains 52 per cent, of 
carbon hydrates, while the dry contains 24° per 
cent. of them. Experiments conducted on Stutzers 
method give the following results as to the 
digestibility of mushrooms :—Out of 4°7 per cent. 
albumen in the boletus edulis there was digested 79 
er cent., of 5'6 per cent. albumen contained in 
the “hat” there was digested 80 per cent., while of 
2'7 per cent. albumen contained in the stem there 
was digested 75 per cent. Compared with other 
aliments this means difficult digestion. Black 
Vienna bread contains 1:2 per cent. albumen, and 
of this, in the same time, 86 percent. was digested ; 
bean-meal contains 3'6 per cent. albumen, and of 
this, also in the same time, 94 per cent. was digested ; 
pease-meal with 3°9 percent. albumen yielded 95°6 
per cent. to digestion, raw ham 98 per cent., and 
grated butcher’s meat as much as 99°26 per cent. 
Results, the same to a fraction, were reached by 
Saltel, of Amsterdam, and Mörner, of Upsal. Dr. 
Stromer concludes: 1. Mushrooms possess small 
nutritive value, their heavy charge of water 
reducing to very little their quantity of nutrient 
substances, and, above all, the albumen, which is 
difficult of digestion. 2. Dry mushrooms are not 
much better, because they absorb a great deal of 
water in cooking, 3. Mushrooms approximate in 
nutritive value to vegetables, particularly to 
cabbage, and, being cheap and easily proourable, 
deserve pro tanto the attention of the poor.—TZhe 

ncet. ' 


What is a Sleeper P—The following from 2 
contemporary may helpsome who are interesting 
themselves about terms and definitions. A railway 
sleeper is not often defined at length :—“ A sleeper 
is one who sleeps. A sleeper is that in which the 
sleeper sleeps. A sleeper is that on which the 
sleeper which carries the sleeper while hé sleeps 
runs. Therefore, while the sleeper sleeps in the 
sleeper the sleeper carries the 1 over the 
sleeper under the sleeper until the sleeper which 
carries the sleeper jumps off the sleeper and 
the sleeper in the sleeper by striking the sleeper 
under the sleeper, and there ia no longer any sleeper 
sleeping in the. sleeper on the sleeper. —Engireer, 
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- pond the water of which I use for stenm-engine. A 
part of the water I get is from the sides of roads, which, of 
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UNANSWERED QUERIES. 


fhe numbers and titles of queries which remain unan- 
wered for fwe weeks are inserted in this list, and / still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefi of their fellow contributors, 


Since our last, Sm.“ has replied to 62355. 


69906. Sprague’s Universal Galvanometer, p. 160. 
69334. To Fiddler,” 161. 


62375. Eigbt- Wheel Rolling Stock, p. 256. 
Medical Battery for Neuralgia, 256. 


57 Deliquescency, 256. 
694038: Speeds for Orank Shaft, 257. 


‘tice. QUERIES, — 
ee 


(¢3636.]—Faulty Watch.—I have a Geneva whioh 
stops oe ae or The action is very feeble. There is 
consflerable plaf or shake between the barrel and centre 
‘pinion; which I: feel {certain to be the cause. Will any 
reader kindly inform me how to correct this?—F. W. 


{62637.1—Compound Steam-Engine.—WIII“ T. C. 
tol,” Mr. Gobert, or Elag answer the following ques- 
tions relating to a compound engine (horizontal)? 
Cylinders working side by side, cranks set at right angles, 
and fly-wheel between them. Oylinders 29in. and 45in. 
diam., 6ft. stroke, 50revs. per min., Corliss valves. 
No receiver between cylinders. Initial pressure in hp. 
cyl. 551b = 701b. absolute, cut off at 3-10th of the stroke. 
Clearance equal 3in. of the stroke in both cylinders, 
How many expansions will be in hp. cylinder; what 
Will terminal pressure be; what will average pressure 
be; what will back pressure be in h.p. oylinder with 
cut-off in I. p. at half-stroke ? Supposing back pressure 
to be 201b. absolute, at what point of stroke must exhaust 
close to compress steam up to 54lb. absolute? How many 
expansions will there be in both cylinders; what will 
initial pressure be in l.p. cylinder; what will terminal 
and average pressures be ? Supposing back pressure to be 
Alb. above vacuum line, at what point of stroke must ex- 
haust close to compress up to 10lb.? At what point 
ought to open the exhaust? If the answers with formule 
and figures are given in full and as clearly as possible, a 
d number of ours will receive some benefit. — 
EORGETOWN. 


[62638.]—Boring Holes in Gas Tubing.—I 
baye some hundreds of small holes (less than 1-16 diam.) 
to bore in iron gas tubing. Will any reader kindly 
tell me how to make and temper the drills for this ? ji Some- 
times I can get a drill to bore as many as 80 holes, and at 
other times break several in one hole.—J. O. S., BELFAST 


162639.J—Oeleste Action.—Will Mr. Davies be good 
enough to describe how to put a celeste action toa cottage 


. plano, with sketch of same ? Also where I can obtain the 
little weighted blocks for attaching to the stickers that he 


spoke of some time ago ?—T. 8. 


(62640..—Legal.—A mortgagor becomes bankrupt, 
and owes £850 on mortgage, which appears to mortgagee 
more than property is worth at present time, and proves 
on the estate for £150, which is allowed and a first and final 
‘dividend declared. If at any time the mortgagee should 
be able to meet with a purchaser, will he have to account 
to the estate (which is closed), for anything in excess of 
his original mortgage with £5 per cent. added, or is the 
property vested absolutely in him-—the mortgagee— 
and from whom he would be able to get his title 
to enable him to give a good title to others. 
(3) In this case a somewhat similiar thing occurs, only we 
considered the property was of the value which the mort- 
gagee represented, and on being applied to by the official 
appointed in the bankruptcy as to what we would do, we 
offered to give £1 and take the property. He, however, 
never took any notice of this, but closed the bankruptcy 
and declared final dividend. I should be glad to know 
asto how we should proceed in this case also.—NEMO. 


182641. — Concert Flute.—Will some of our readers 
kindly tell me the best way to make the above? I want 
to know the best wood to get, the size of hole through 
centre, the distance and sizes of holes for notes,and the 
size of mouth hole ?—-TURNER. 


[62642.J—Electro-Motor. — Would Mr. Bottone 
diy inform me what size and quantity of wire I 
should put on a motor of the following dimersions ?— 


Field magnet vertical, somewhat similar to the Kapp 


| Nr 5 the section of cores oval, fin. at middle and 


b at the ends, 21 high by 3}in. wide, pole pieces fl thick 
din. wide., the base piate forming the A doth of 
which are of cast iron. The armature is built up of sheet 
fron discs Sin. diam. with six projesting arms which are to 
be filled up with the wite, and will form six sections. I 
wish it to work with 100 volts, and two or three ampères. 
Also please say what power I may expect from it ?—NIL 
DESPERANDUM.: 


[63643.]—Slide Valve.—To “T.0., BRISTOL.”—I am 
obliged for your reply, re Governors, for my horizontal 
engine—3in. bore, Sin. stroke, 225 revolutions. Will you 
kindly say what part of stroke steam should be cut 
off by slide valve, that I may get the most power out of 
engine? I think she wastes a lot of steam now,—W.J.J 


(62644.]~ Yachts Launch.—To “T, C., BRISTOL.” 
—I haye a yacht’s gig 2lft. long, 4ft. l0in. beam, 
about ft. deep. Will you please say what size 
engine |I should want to drive her about eight 
miles por hour, and what size vertical boiler with 
Field tubes for same ? I have a three-bladed screw pro- 
peller l¥in. diam., 2ft. éin. pitch. Would this be large 
enough, and also, what speed should it run? She is nota 
very heavy boat, and is a good shape for speed. How are 
the propellers fitted to boats to lift out of the water in 
passing over ropes, Ko.? Isaw one on a yacht's launch 
the other day, but could not examine it.— W. J. J. 


(62645.]—Filter for Steam-Engine.—I have ' 
grea 


course sometimes is thick, therefore I wish to filter all I 


uss, say about 80 gallons per hour. Would someore kindly 
inform me how I oan do this? WhatIdo,I want it for 
a permanenoy.— G. S, 


062646. — Photographic Ohemistry.—How can I 
test water for traces of hyposulphite of soda ? My welliris 
close to the sewer, through which the washings from 
galléry, &o., run, and, I fear, has become contaminated, as 
prints washed in the water don’t tone properly, and water 
never becomes milky when washing prints before toning. 
Nor does it show any signs of milkiness when I add HCl 
thereto. Could any chemical or photographic reader 
enlighten me 7—HYPo, 


(62647..—Bees or What?—Last year a friend of 
mine. was annoyed by the havoc which a colony of bees (?) 
made with his lawn, on which they settled in consider- 
able numbers, and in which they made small holes or 
burrows, the earth of which formed a little heap, at the 
mouth of each. The appearance of the grass for some 
square yards was completely spoilt, and it was apparently 
impossible to drive the insects away. The same annoy- 
ance having begun again this year, I should be much 
obliged if any of your correspondents could inform me 
whether anything can be done to abate it (short of 
separately killing each Individual insect) ? The creatures 
are very like hive bees, but rather smaller and lightér in 
colour. I have not heard of any person being stung by 
them. A dead ont which I examined appeared to havea 
sting, however. Nothing in the way of honey has been 
found in such holes as have been examined. Are the in- 
sects really bees 7—R. N. 


[62648.]—Brewing Scotch Ale. — Will any of 
“ours” kindly inform me how to brew the above? What 
quantity of ground malt, hops, and the quantity of water, 
and temperature for first and second mashes, fora total 
quantity of 3¢égals. when finished ;—in fact, what to do to 
brew a good ale? We have had two brews, or rather at- 
tempts, the product being a pale, muddy, bitter, sour fluid 
containing 6°2 per cent. of proof spirit, though they say 
they put more than the usual quantity of malt in it. It 
seems to me there is a large amount of acetic acid in it, 
which isa proof of our being wrong either in. cooling 
before fermentation, or in the working.— BONNY. 


(62649. ]—House Duty.—If I take a house that has 
been empty some time, can the tax-collector make me pay 
any house duty that may bə owing? If I take it of an 
outgoing tenant, of whom I may know nothing, can he 
make me pay—not arrears, for they don’tas arule allow 
‘arrears —but the proportion of the duty that should 
have been paid by the outgoing tenant? The simple 
question, I suppose, is this: Can the Queen’s tax-collector 
insist on an occupier paying any duty that may be due on 
a given house 7—TRTTORITE. 85 


(62650.] — Primula Culture. — Can any of your 
readers glve any information as to the culture of primu- 
las from seeds? I want to bloom some in the spring ?— 
PRIMROSE. ` 


[62651.]-—Rhododendron.—Oan anyone tell me how 
to force these into bloom ? I havea bushy plant which 
this year. carried two good blooms, and is now standing 
outside in full sunshine. It wants shifting into a larger 
pot; but if I do that now, will it not encourage leaf 
growth? What treatment would be best to induce it to 
form flower buds ?—HORTUS. j 


(62652.]—-Anti-ferment.— Which E the best to pre- 
vent fermehtation—boracic avid, borax, or salioylic acid, 
or queer of soda ? Proportions per gallon will oblige. 
—QUERIST. 


[62653.]—Kidney Disease. — Some years since a 
friend of mine was oe with a in above the eyes, 
and not being able to find a cure, he Was vised’ to quit 
drinkfng obffee, and ifi a shortitime pheſpain left. A year 
or 80 after he commenced to use. coffee again, and the 
‘pain came back as before, but ceased when he a bnndoned 
his coffee a second time. He now drinks tea, but is 
afflicted with kidney disease. Does tea-drinking produce 
kidney disease in some persons ?—W . M. B. 


[62654.]}—~Launch.—Will some brother-reader help me 
over the following? I am about to build a steam launch, 
30ft. on keel, and want to know what would be a good 
sharp and comfortable beam and depth with a good 
free board. I havea Sin. bore, ŝin. stroke engine, which 
I want to put in, and would like to know what size pro- 
peller I should want to gain a good speed from same.—R. 
BENNETT. 


(62655.] — Preventing the Coagulation of 
Albumen.—I desire to find a simple and harmless 
chemical or other substance which will prevent the coa- 
gulation of albumen on the application of heat. If any 
of our readers will kindly inform me, I shall esteem it a 
great favour.—ZETETIC, 


(62656.|—Photography.—Having a Luncaster—a 3 
Instanto., I have had a difficulty in getting good negatives 
from Mayfleld's extra-rapid plates, and their single-fluid 
developer. I find the negatives come out eo weak after 
long time developing. I thought it might be that the 
developer requires reducing, as I do not think the shutter 
closes too quickly, as the arm with rubber ring is quite 
down. I have by me a list by Chapman, for weak and 
dense negatives. In the firat place, he recommends a 
small quantity of mercury perchloride in water, then liquid 
ammonia (°880) in water. After having these ready he says, 
immerse the negative in the first solution, then wash it in 
clean water, and then immerse it in the ammonia solution. 
Of course this is for weak ones, and for dense a solution 
of perchloride of fron, potassium bromide, and water. I 
shall be glad to know if this isa good prescription for all 
makes of plates, such as (Lancaster's, Edwards’, Eng- 
land’s, Fry’s, andGray’s. Mr. Chapman calls his ‘Gelatine 
plates.” I presume all are gelatine—are they.not ? Is there 
any difference between instantaneous and extra rapid, or 
is one as quick as the other ? Is ferrous oxalate developer 
far superior to pyrogallic acid developer? I have bee 
recommended to use alum and citric acid for olearin 
plates if foggy. Is thisa good article? I presume I am 
right to use any ofthe developers for above-mentioned 
dry plate makers? A few hints to above will oblige me 
and many of our readers,—OHIPs, | 


[62657.)—Coil Reel.—Will “R.B., Belfast” give me 
dimensions of his coil reel to take the quantity of wire he 
recommended to Ignoramus, April 22 (61498)? Is it 
necessary to tip the end of:adjusting screw of contact 


® drying 


breaker with platinum 7 If so, please state how it is done 
andoblige—ELEOTRICAL STUDENT. 


(62658.]—Kiln.—I should be glad of any information 
as to the most economical and effective manner of forming 
kiln floor similar to a malt kiln. It will be 
placed on first-floor-level, over boilers on ground floor; and 
must be carried on irom girders resting on the walls. I 
am acquainted with Herrman’s patent floor, but this is too 
expensive, Perforated past iron plates have also bean con - 
1 ered; but if possible we want something cheaper. 

ALT, 


(62659.]—Malleable Casting. Would some of your 
readers be good enough to inform me, through the med inm 
of your -instructive journal, of the process of malleable 
casting? What kind of metal is used if melted in small 
quantities in a crucible or large quantities in a cupola ? 
How is the casting annealed and material used for same ? 
What quantity of such to each casting, the time taken to 
anneal, and temperature ?—DUBLIN. 


(62660.)—-Water Engine.—I should be greatly 
obliged tolany of ours who would answer the follow- 
ing. Wishing to drive a 6ft. lathe, a grindstone, a drilling 
machine, anda ciroular saw (one at a time), and not being 
able to use gas or fireiof any sort, I should like to know 
how to make the above. A drawing would greatly help. 


H. R. 


[62661.]—Tin Alloy— Melting Gold. —I have tried 
both compounds, melting in a stove and by gas, as sug- 
gested by O. S. several times over, and the result is no 
better than what was produced before, namely an un- 
malleable lump of gold, that oracks if rolled or hammered. 
Will be thankful to anyone who will put me right, so that 
I may it get into a workable condition.—J. E. 


62662.]—Pitch Polisher.—In hardening the pitch 
with rosin the pitch boiled. How am I to get rid of the 
bubbles? The pitch seems difficult to melt without boil- 
ing. How should it be liquefled so as toavoid the bubbles ? 
— L RIA. 


[62663.)—Olack Box.—To T. C. Will you kindly 
explain the action of the clack? How is it that it is 
lifted up, seeing that there is the same pressure at the 
bottom surface as there is at the top? Why will not the 
the water enter the boiler as soon as the steam is turned 
on and why is it impossible to get the injector on when 
the water in the tank or tender is hot 7—H.A. CLARK. 


(62664.)—Volcanio Repeating Arms, 1858.— 
Can any reader give any information as tothe above? 
They had a breech action identical with the Winohester, 
with the exception of the firing pin, which is the part I 
-wish described. What cartridges did they carry? Were 
they the original of the Winchester) — W. A. DRTwOOPD. 


162665.J—The Shutt Railway, 1829.—At South 
Kensington Museum there is an uld engine named 
« Agenoria,” built 1829)for the Shutt Railway. Where is the 
me to whom does it belong, and who built the engine? 
—LOCO. 


(62666.])—Engine for L. and S. W.— Wanted de- 
taiis or diagram of the engine for the L. and S. W. Ry., now 
in the Newcastle Exhibition.—Loco. 


62667. J—New L. S. W. R. Loco.—Can anyone give 
chief dimensions of the new L. S. W. R. passenger loco. No. 
527, front coupled, inside cylinders, built at Nine Elms? 
Is she a Compound ?—REYMOND. 


CHESS. 


ALL Oommunications for this department must be 
addressed to J. PIERCE, Langley House, Dorking. 


PROBLEM MXLLIX.— BT W. T. PIERCE. 
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White to play and mate in fourimoves. 


(7 +6 


SOLUTION TO 1,047. 


White. Black. 
1. K -· 6. 1. K-K 6. 
2 B- 4. 2. K takes B. 
3. Q mates. 


NOTICES TO CORRESPONDENTS. 


CORRECT solutions to 1,047 by H. Hosey-Davis, A. Bolus 
A. E. Mackett, I. Brown, Black Pawa (very difficult). Mr., 
O. Planck has pointed out the resemblance between this 
problem and one of Mr. Healey’s, gre pei about 20 years 
ago, and re-published in“ English Chess Problems, No. 
115, Another with exactly similar play appeared in “ La 
Stratégie,” about six months ago, by E. Pradignat. It 
appears to be one of many corresponding cases of un- 
designed coincidence. No. 1,047 was forwarded by our 
contributor “ A Beginner.” He has explained to us that 
he did not send it as an original problem. He did not 
know who was the author. 


OCORREOT solutions to 1,046 by J. J. Spence (an error in 
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Lp-«7 Variation), Hensing, I. Brown, G. A. A. Walker (in 
1. PK 7 you have omitted to state which Kt moves to 
K 4), A. Bolus. 

S. J. KINGd.—If Black on his second move play K-Kt 6, 
white cannot mate. 

A. BoLos.—We appear to have two three-movers of 


yours in hand. One WK ; K has nomate if 1. Bt B. 
QR6’ K-Q5 wE 


Have you managed to put this right? The other XB? 
BK 


K 5 


shall be inserted as soon as possible. 


_ ANSWERS TO CORRESPONDENTS. 


— — 


2, All communications shouldbe addressed to the EDITOR 
of the ENGLISH MEOHANTO, 832, Strand, W. C. 


HINTS TO CORRESPONDENTS. 


1, Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries; 
or replies. 4. Letters or queries asking for addresses o 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or. scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
ane the names of correspondents aro not given to in- 
quirers. 


% Attention is especially drawn to hint No. 4. The 
5 devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of Indi- 
vidual interest, and which, if not advertisements in them- 
zelves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
fo e evening, June 22, and nnacknowledged 
elsewhere 


KING, MENDHAM, AND CO.— . B. Hallowes.—HEleotra.— 
Silke.—A Fellow of the Royal Astronomical Sooiety.— 
P. F. Otto.—Goolwa.—Malta—Sm.—Tukang Besi.— 
Anxious,—Xerxes.—R. O'H.—Bach.——H. D. R.—Arthur 
Mee.—Enquirer.—G@. T. Pardoe.—Puzzled.—Gorgon.— 
E. Gobers.—Engineman. 


THE RMS. AND “A FELLOW OF THE ROYAL 
ASTRONOMIOAL SOOIETY.” 


WI have read with a good deal of pain a paragraph in 
the last number of the Journal of the R.M.S. referring 
to one of our own most valued correspondents. We only 
care to say here that, as far as we can estimate them, the 
tastes and talents of our own contributor and the Editor 
of the Journal of the R.M.S, are so similar and their 
unselfish love of science for its own sake alike so ad- 
mirable, that they ought naturally to be the best of 
friends. First of all, we think * A Fellow of the Royal 
Astronomical Society” was justified in commenting on 
the delay in publication to which he referred. Next we 
admit it would have been better,as a Fellow of the Royal 
Microscopical Society, had he sought the information 
direct. Thirdly, we donbt the good taste of fastening 
the contributions of our correspondent on a gentleman 
by name, in the lack of any evidence that he ever wrote 
them; and, lastly, we entirely disbelieve that his 
account of what took place at the office of the R. M. S. is 
otherwise than correct. We willonly add that our own 
remark which is quoted was simply intended to mean 
what it said. We rebuked nobody, and we administered 
no “cut,” unkind or otherwise. We simply meant to 
say that the “endless discussion” of matters which 
might quite fairly claim attention in our columns was 
neither to our taste nor to that of the great majority of 
our readers, because, of course, they are not micro- 
scopists. We are under obligations to both parties to 
this quarrel for many kind services rendered. Cannot 
we discharge them in part by acting as peacemaker ? 


H. H. (Tour letter is a sample of those we often receive 
asking for information which has actually been given 
in our pages a few weeks previously. You will find 
instructions for erecting a sundial in No. 1160, p. 133, 
and further information in the back volumes. A similar 
query was inserted last week.)—T. WRIGHT. (Try one 
of Boyle's chimney-caps.)—F. K. (Why not write and 
ask the firm, or consult a handbook of the art? We do 
not pretend to understand your firat question, and as to 
the second, the solution used for developing can have 
nothing to do with the camera and lens.)—#. B. (We 
do not know, nor doés anybody else. The object of 
vulcanising it to the metal is to fix it as permanently 
as possible; but you want to “remove and replace it 
occasionally.”)—A. K.T, (Have not many recent num- 
bers contained exactly the information you require ? 
The lagt question cannot be answered, as it is a matter 
of pure experiment with the. different lamps.)— 
QUERIST. (For carbon printing see indices, or one of 
the handbooks now published.)—P. L. J. (It is toa 
certain extent a so-called gift,“ because some can 
naturally take it up; but much may be done with 
practice. Procure a little book by F. Hardy, published 
by Warne and Oo., or look through your back volumes.) 
—DIsTILL. (We do not understand such a question 
water readily absorbs ammonia, more at low tempera- 
tures than at high, The plant necessary will depend 
ou the source from which the ammonia is to be oo- 
tained ; but it is principally made from the sulphate or 
chloride, the former being the crade gas-liquor. It is 
rather a peculiar query to come from a manufacturing 
chemist.”) S. H. (The price of silver varies; but 


purchase; but if you have much, better take it to 
dealers in precious metals.)—A CONSTANT RBADER. 
(You can use asbestos, felt, sawdust, charcoal dust— 
almost anything, in fact. It is placed wherever there 
is any possibility of loss of heat by radiation.) Au A- 
TEUR. (Kindly look over recent back numbers and the 
indices of the, last six volumes, say. You will find 
the information you require given many times.)— 
NEMO. (The“ Rocket is at South Kensington Museum. 
That was not the original locomotive, but the winner 
of the prize at Liverpool.)—E. MuMBY. (We do not 
know; but there are several works on the subject pub- 
lished by Griffin and Oo., Exeter-street, Strand, and 
you could, no doubt, see most of those already issued 
at the Patent Office Library, Southampton-buildiogs, 
Chaucery-lane.)—W. (A single lens is not suited for 
such work. 2. It is a natural product of petroleum, 
and cannot be made except from the crude oil—conse- 
quently, only with economy at the site of the te a 
F. A.—There is no such institution that we know of.) — 
W.R. (Lancaster and Son, Colmore-row, Birmingham. 
You cannot do better with any other maker.) 


A New Washable Truss.—An Important Inven- 
tion Harness Xylonite Truss is the most perfect appliance ever 
invented. It gives complete comfort and support without irrita- 
tion. It has a beautifally smooth, flesh-coloured surface. and 
is guaranteed to last a lifetima—Address : MEDICAL BATTERY 
COMPANY (Limited), 52 OXFORD STREET, LONDON, W. 


A CONTEMPORARY says, that a number of ex- 
periments made recently by practical. machinists 
give the following figures as the proper speeds at 
which machine tools should work: Parallel shear- 
ing machines and punching machines should work 
at a speed of Jin. per second; turning malleable 
cast iron, bin.; screwing machines and screw taps, 
Izin.; lathes for turning various steel articles, 
2in.; for turning cast-iron articles, 3lin.; for 
wrought-iron articles, 4tin.; for turning articles of 
bronze, 6in. Lathes for turning wood oan run at 
the rate of 10in. per second, with a cutter 14in., 
and a circular saw may run about 3ljin. per 
second. 


BRAZIL has 6,597 miles of railroad. The 
Argentine Republic has 3,994 miles, of which 
nearly half is controlled by the State and the 
Province of Buenos Ayres, the rest being owned 
by private companies. Bolivia has 23 miles of 
railroad ; Chili, 1,377. Of the Chilian railways the 
State controls rather more than one-third. The 
railways of the United States of Colombia are 140 
miles in length, and are controlled by private 
companies. Paraguay has 45 miles of railroad, and 
Peru 1, 560, Uruguay 270, and Venezuela 872 miles. 


suffering people on the face of this earth, that J, Gould, 
E. B. P., of Bradford, have for some time past and am now 
giving the Hop prescription for Bitters to all applicants 
who send a stamp for postage. Anyone in possession of 
this valuable prescription can for 84d. make a bottle of 
this world-renowned medicine the size of the one usually 
sold at 2s. 9d.; and for 1s. 5d. can make the 4s. 6d.size. It 
may be interesting to learn that with this prescripticn 
all kind: of hopeless cases have been treated with 
success when all other remedies had absolutely failed. 
People who have been partly paralysed have been relieved 
or cured with this prescription, others have had their 
reason restored, others their sight; people who could not 


sleep have had their sleep restored, others who could not 


eat have had their appetite restored; people who had 
suffered for years with indigestion and its consequences have 
had their digestive powers restored; people who have 
suffered martyrdom with a disordered liver, nervous 
debility, &., have been cured; people subject to an 
accumulation of wind and water Have found it disappear 
under its influence. A gentleman at Lincoln subject to 
fits fortnightly has not had a fit from the first moment he 
began taking it. People troubled for years with con- 
stipation have had their bowels become regular under 
{ts influence. It is a choice, rare, remarkable remedy. 
The prescription is simple, it is cheap, it is good. Those 


‘who haven't sent for it should. It will be found safe, 


sure, and reliable in almost all ailments incident to the 
human frame. It {is a tonic, alterative, and an aperient 
combined of marvellous curative properties. These 
important facts may seem inoredible ; but it has done 
far more than is here claimed for it, proof of which is 
zent with each Prescription. Thousands are blessing the 
day the Hop Compound for Bitters fell across their path, 
and it is given absolutely free of charge to all applicants, 
rich or poor, who send a stamp for the postage of the 
same. A mode of self-treatment at bome hus been a 
long-felt want by all well regulated minds, and will be 
found exceedingly advantageous to sensible persons who 
desire to know what they are swallowing. How many of 
the suffering poor there are on the face of this earth 
struggling bard to buy medicines, with the hope of being 
restored to a sound state of health, and whose eyes have 
been opened to bitter disappointment. They have tried 


during last year the average was about 38. 7d: an ounce. | one remedy, then another, none do them any good; and 

The price of gold is a standard, and always remains the “why ? because the principal ingredient of many of those 

same. Its Mint value, pure, is £4 5s. per ounce; | patent medicines may be termed the Nu WSPAPER 

British standard (22 carats) £3 17s. 11d. per ounce. We ADVERTISING (?).— Address Mr. Gould, E. B. E, 21. 

cannot tell you where to sell; but if you have only a | Clough Street, Birch Lane, Bradford, Yorks. When 
small quantity, probably some photographer would writing name this paper. 


THEOBALD’S 
GRAND JUBILEE 
PRIZE PACKETS. 
£200 IN CASH PRIZES, 
STARTLING ANNOUNCEMENT, 
£25 FOR 25. 6D. 


N commemoration of Her Majesty's Jubilee 
we are giving away free to our customers a large number of 

cash prizes ranging from 20a to £25; and 100 A A 
Every Jubilee Packet we send off contains a certificate conferring 
upon the holder a carefully equal chance of gainiog one of thee 
handsome prizes. The Jubilee Packets contain all following 
articles—the most wonderful value ever given, and recommended 
‘by the leading London papers as the most gennine and 
o ever made—10 Coloured Engravings illustrating important. 
events in the Queen's history; a beantifal Jubilee Fan Brooch 
impossible to detect from real gold ; an elegant Jubilee Scarf Pin of 
the Royal Arms of England, crown and soceptre ; l beautifully 
carved Ivorine Penholder, with silvered mountings ; ITvorine Paper 
Knife ; five Photographs, mounted on glass, of the Queen and her 
four homes, with a gerora magnifying glasa to view them 
through; a beantifal Jubilee Medal mounted in a handene 
gilt star; 2 large magnificent Oil Pictures in 18 colours, ilus- 
trating country life ; 12 humorous American characters in gold 
and colours; 8 cards of coloured roses and other flowers, &. The 
entire lot, with Prize Certificate. carriage free, 2s. 6d. postal order, 
or 28. 9d. stamps; carriage abroad, li. each paoket extra. The only 
really genuine assortment of Jubilee goods to be had with a chance 
of a large cash prize aud gold ring fres, If two packets are ordered, 
a IaZnificent O sograph of Dover will be included without charge 
Please cut out and 8 Coupon with order. 


* 


ENGLISH MEOHANIC COUPON. 
5 — holder. to Jubilee Prize Packet at above 
(Signed) J. THEOBALD sna co. 


JUBILME CELEBRATIONS.. — Cases 


of selected Fireworks, 2s. 6d., 5a., 10s. 6d., 21s., 433., 638., and upwards. 
Japanese Lanterns, all prices, from Is. per dozon to 5a. each, Glas 
Lamps, various colours, 38. per dozen. Fire Balloons, with portrait 
of Queen, ls., ls. ed., and 28.; ask for special Jubilee Balloon, 
Jubilee Medals for distribution, Sa. per gross, Portraits of Queen, 
68. gross. Jubilee Albums, containing 10 coloured acenes, Ss. gross. 
Entertainments of every description provided. 


THE JUBILEE BABY— 


Welcome everywhere. Will be good asgold, 
or cry piteously or passionately as desired. 
Will grow to a monster size, or ⸗ k within 
its little self to almost nothing. Post free 
Is. 3d., or 3 for 28. 6d. 


THE INVINCIBLE 


MODEL STHAMBOAT, 9 inches long. N 
works by steam for 20 minutes each time. 

metal, with furnace, boilers, brass lubricator, 
and steam pipe complete. Post free, Ia. l.; 
large sizo, Is. Yd. and 38. 


GRAND JUBILEE CURIOSITY BO. 


—Containing a beautiful handsomely carved Ivorine Opera Glass, 
containing five photographsof Her Majesty anà her four homes, with 
a vérbal magnifying lens; also 10 coloured O1l Pictures of the 
prinotpal events in Her Majesty's life, anda b me cablnet-aise 
coloured Portrait of the Queen, a ocarte-de-visite size ditto. anda 
beautiful Jubilee Medal ina gilt star. The whole lot, post free; 


ACME FIELD’ GLASS 
Punen wonder- 


ful Glasses have giren 
moro satisfaction than 
other kinds we ever 
Each glass has lx most power 
ful lenses, the. 
which messures 1} inehesin 
diameter. Each glace is 
covered with morocco leather, 
— and is in a silk-lined cat, 
with strap complete. They 
carry a distance of 30 mike 
> and nro wonderfully clear 
distinct; equal te mf 
glasses costing £3 or £4 
will send one, carriege pèi 8 
to any address, for 15s. fd. vun 
will tnolade, e, 
Prise Certificate, entitling the 
holder to enter in 
tiun for £200 in cash Prises 
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eae 
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i Entitles holder to one Acme Fleld-Glas · 
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MODERN COMPOUND ENGINES. 


EE extraordinary revolution which has 
- taken place of late years in the views 
of marine engineers and owners of tradin 
steamers must have astonished those advo- 
cates of the single engine who not so many 
years ago contended that no advantage could 
be gained by compounding. Our own 
columns contain one or two lengthy dis- 


cussions on the subject, carried on in some p 


cases by men who had been familiar with the 
subject for years, and were professionally 
engaged in indicating engines. After a time 
the simple assertion that compounding could 
not be an advantage was modified, in the face 
of the telling fact that shipowners were 
ordering compounds because they found a 
difference in the coal bills, and then it was 
pointed out that the economy, which could 
no longer be disputed, was due to the use of 
higher steam pressures. Toa certain extent 
that statement was undoubtedly true, butas the 
compounding of the engines enabled the 
higher pressures to be employed, the advo- 
cates of compounding rightly claimed the 
full credit for their system. Since then the 
system has developed in a remarkable manner 
In connection with marine navigation, and 
possibly five out of six of the large trading 
steamers now building will have triple- 
expansion, some of them quadruple-expan- 
sion, engines. Even those vessels which are 
supplied only with what is known as 


“auxiliary” steam-power are being fitted 
with the modern engines, and there is scarcely 


asea-going vessel of any considerable di- 


mensions, exclusive of the navy, which is not 


fitted with compound engines. The reason is 
easily found, for, apart from the economy 
obtained by the lessened consumption of 
coal per horse-power or per mile, thereis the 
saving in cargo space, or, in the case of 
vessels going long voyages, the ability to 
take sufficient coal for both’ trips, and 
thus avoid the necessity of purchasing 
expensive fuel abroad: With the in- 
troduction of the triple- expansion or 
triple- compound type of engine steam 
pressures have risen rapidly; and it is onl 
fair to the old engineers to mention that the 
Improvements which have been made in the 
production of mild steel plates have rendered 
possible, or at all events safe, the construction 
of boilers capable of carrying the high pres- 
sures now in vogue—viz., 140lb. to 160lb. 
and more. We owe the introduction of the 
three-cylinder compound, or triple-expansion, 
engine to Mr. A. C. Kirk, of the firm of 
R. Napier and Sons, and it will probably 
surprise many who know what has been done 
lately to learn that so long ago as 1874 he 


first introduced the system, mainly because 


he had to use steam at 150lb. pressure in the 
8.8. Propontis. The example was followed 
to a small extent, but did not receive much 
attention until the Aberdeen showed what 
could be done by triple-expansion engines on 
a long voyage like that to Australia, and her 
sister vessel, the Australasian, ran for 40 
days without the engines being stopped once, 
while the coal bill came out as only 1-6lb. per 
indicated horse-power. That the example 
of the Propontis was not followed with 
more alacrity is easily accounted for, because 
shipowners are as a rule conservative, and at 
the time mild steel plates had not been intro- 
duced, and with the thickest iron plates that 
could be manipulated into a boiler a higher 
pressure than 80lb. could not be allowed by 
the Board of Trade or Lloyd’s. In the course 
of a few years, however, several vessels were 
fitted with triple-expansion engines, and in 
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one special case two sister vessels exactly 
alike, and engaged in the same trade, were 
pitted against each other, one having an 
ordinary compound engine, the other a triple 
expansion, but both calculated to average 
About the same indicated horse-power. The 
v'ssel fitted with the triple-compound 
engine showed a saving of more than 19 per 
cent. in her coal bill, with an average of more 
than 6 per cent. extra in speed, and since those 
facts became known the modern steam- 
engines have been the fashion for all cargo 
A simple but important point 
of detail was soon discovered in the 
fact that there was also a smaller con- 
sumption of cylinder oil, the saving of 
which is a mere trifle, but the effect of 
which on the boilers can be readily understood 
y marine engineers. When pressures of 
150lb. and upwards are used it is very neces- 
sary to have the boiler plates as free from 
scale as possible—with only that amount of 
“ egg-shell ” scale which rather protects than 
injures. Mineral oil is, as a rule, employed 


for lubricating the cylinders, and that or its 


refuse passes through the condensers into 
the boiler, where, unless great care is taken, 
it leaves a residue, which is said to be the 
best non-conductor of heat known to marine 
engineers ; and, consequently, if allowed to 
accumulate, the plates over the furnaces be- 
come red hot and collapse. It is, therefore, 
important to be able to work with as little 
oil as possible ; and the fact that furnace 
crowns do collapse must not be attributed to 
the use of high-pressure steam: merely, but 
to want of care in connection with the boiler 
and the use of lubricants. This liability to 
over-heating, however, is not specially con- 
nected with triple-expansion engines, but is 
found as frequently in connection with 
engines of the ordinary compound type: it 
is purely a question of boiler care, and has 
no reference to the design of the engines, 
except in the manner pointed out above—that 
the smaller the quantity of oil required by the 
cylinders, &c., the less liability there is to an 
undue deposit of the black non-conducting 
scale. We have thus far endeavoured to 
show that triple-expansion engines are econo- 
mical, and it is certain that they are being 
introduced very largely, especially for what 
are known as cargo steamers ; but it is rather 
singular that the Atlantic steamers are not 
fitted with the modern devices, but are 
almost without exception fitted with engines 
of three types—the ordinary compound, with 


y | intermediate receiver and cranks at right 


angles ; the tandem engine, with four or six 
cylinders ; and the three-cylinder engine, 
with cranks at equal angles round the shaft, 
but with the high-pressure delivering into 
two low-pressure cylinders. The last-named 
is the type of engine fitted in the more 
famous vessels ; but the tandem style is 
found in the White Star liners, some of 
which, built about thirteen years ago, have 
ever since accomplished their voyages on an 
average coal consumption of less than 2lb. 
per indicated horse-power. These vessels have 
not the power, nor do they run at the 
high speeds, of the more recently-built 
Atlantic liners, which burn very little less 
coal per indicated horse-power than vessels 
built twenty years ago, in spite of the increase 
of boiler pressure from 40lb. to 110lb., and 
the much higher piston speeds now employed. 
Thus, Mr. Jennings Campbell, in a paper read 
before the Liverpool Engineering Society, 
says it seems that theincrease of pressure and 
piston speed has been used solely to augment 
the power given out in proportion to the size 
of the low-pressure cylinders, not to allow of 
a greater expansion of the steam and a con- 
sequent increase of economy. If a triple- 
expansion engine can be kept continuously at 
work for forty days on a consumption of 
1-6lb. of coal per indicated horse-power, there 
certainly should be some explanation why 
the new Atlantic liners burn from Alb. to 


| 241b., especially as their engines are nearly 


— 
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always running at full power. f In Mr. 
Campbell’s opinion, one cause of the large 
consumption of fuel by these steamers is the 
smallness of the engines in proportion to the 
power developed, in consequence of which 
the steam is not expanded far enough to 
produce a very economical result. He shows 
that the fast Atlantic steamers have smaller 
cylinders in proportion to their power than 
the average cargo boat, even allowing for 
higher piston speed and pressure—that 
instead of having low-pressure cylinders of 
105in., they should have cylinders of about 
129in. diameter, the great difference of which 
is seen when we compare the respective areas 
—7,873 to 8,514. Another cause of large fuel 
copsumption—common to most compound 
marine engines—is the drop of pressure 
between the different stages of expansion ; 
but this loss cannot be easily avoided, ard 
Mr. Campbell admits that he does not wish 
to overrate it, but heis strongly in favour of 
reducing the “drop” as much as possible 
without upsetting the working pressures in 
other respects. After referring to some 
typical diagrams and the advantage of com- 
bined diagrams, in a manner which will 
interest professional engineers, Mr. Campbell 
proceeded to describe a type of engine which 
he would recommend for the single- 
screw vessels of the Atlantic mail ser- 
vice, and we are not surprised that he 
boldly takes up the quadruple-expansion 
type having six cylinders driving three cranks, 
and with steam at a pressure of from 180 to 
200lb. He suggests three cylinders of 42in. 
diameter, placed preferably below three of 
100in. diameter, with a stroke of 5ft.—that 
position being preferred because both pistons 
can then be got out independently ef each 
other. The course of the steam is as follows : 
It is first admitted to one of the small 
cylinders for about six-tenths of the stroke, 
and then passes to the two other small 
cylinders ; from those it is delivered into the 
large cylinder in the middle, and passes 
thence to the two other large cylinders, thus 
giving a quadruple expansion. The advan- 
tages claimed for this arrangement are that 
with a large total range of expansion the 
cylinder ratio at each stage is small, thereby 
enabling the drop“ of pressure between the 
stages to be reduced to a minimum without 
an inconveniently early cut-off in any of the 
cylinders, while an equal distribution of 
power is obtained on the three cranks: The 
cut-off in the first cylinder being moderately 
late allows of considerable variation of power 
by cutting-off earlier. The expansion in the 
first cylinder being small, and the ratio 
between that and the other small cylindens 
being also small, the initial condensation can be 
reduced, as the difference in temperature will 
be small. The multiplication of cylinders 
will add to the first cost of the engine ; but 
as there are only two sizes of cylinder, the 
engine ought to bea tolerably cheap one te 
make, and as the large cylinder pistons and 
covers are deeply coned, the small cylinders 
are placed partly within them, and the whole 
machine is made as compact as possible. It 
may be urged that these arguments could be 
used in favour of a sextuple-expansion 
engine, and we may probably fiad someone 
not only suggesting such an arrangement, but 
actually constructing it; for it must be 
remembered that in the case of a marine 
engine the first cost is not so much a con- 
sideration as the saving of coals, which means 
not only less fuel to carry, and less expendi- 
ture, but smaller boilers for a given indicated 
horse- power. In the case of stationary 
engines these considerations do not apply, 


while for locomotives they are out of the 


question. As far as regards the latter, the re- 
ciprocating motion is a mechanical defect, and 
a rotary engine if an economical device of the 
kind could be constructed would be the most 
theoretically perfect device; but it is useless 
to hope for that. Nevertheless, compounding 
has been introduced for locomotives with 2 
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fair amount of success, and it may be that we 
shall yet see it become the ruling practice, | h 
although in the case of a steam-engine which 
has to propel its own weight as part of its 
work it would seem to be altogether in- 
congruous, besides complicating a machine 
which has already an enormous number of 
parts, each requiring careful thought from 
the designer. Although the principle of 
compounding steam-engines is about as old 
as the century, it has always met with much 
opposition in certain quarters, and twenty 
years ago those who argued against the 
utility of the simple compound would have 
ridiculed the modern triple-expansion and, 
we must now add, quadruple-expansion en- 
gines. It would be unwise to say that at last 
we have reached the final stage in the de- 
velopment of the steam-engine. 


o saw. 


explains Darwin’s whole career. 


sweeping over the mangled remains. 
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Life of Charles Darwin. By G. T. BETTANY. 
London : Walter Scott. 3 


ARWIN has been dead now more than 

five years, and though his views are no 
longer treated with scorn, the man himself 
and what he did are little known to the 
great majority of his countrymen. The old 
accusations still cling, and in circles which 
doubtless consider themselves amongst the 
elect Darwin is regarded as a man who 
ventured on forbidden ground, and because 
he endeavoured to unravel Nature's secrets, 
and told plainly what Nature taught him, he 
is still regarded by many as an atheist, and 
in their view nothing can be worse than that. 
The world. is apt to form harsh judgments, 
and it was certainly very harsh when society 
gave its first verdict about Darwin. Happily, 
he lived to see the change, and, by those who 
are capable of forming a correct opinion, the 
true value of his life’s work is now fully 
recognised. Mr. Bettany has done well ; he 
has written a readable life of the great 
naturalist, and contrived to put it in such a 
form that, once commenced, it is read to 
the end. The Darwins were a Lincolnshire 
family—a county which has also the honour 
of producing a poet who has been called 
atheist or pantheist too; but Charles Robert 
Darwin was born at The Mount, Shrewsbury, 
on Feb. 12, 1809, the second son of Dr. 
Robert Darwin and his wife Susannah 
Wedgwood, eldest daughter of the great 
potter. Early in life Charles Darwin 
entered Shrewsbury Grammar School, under 
Samuel Butler, afterwards Bishop of Lich- 
field, and subsequently proceeded to Edin- 
burgh University with the idea of devoting 
himself, as his father and grandfather had 
done, to a medical career. The youth, who 
showed no inclination for the usual sports of 
the school, amused himself whilst at the 
University by making frequent excursions on 
the shores of the Firth of Forth in search of 
objects of natural history, and so long ago as 
March 27, 1827, he made a “communication” 
to the Plinian Society of Edinburgh on the 
ova, or, rather, larvee, of the Flustra, or sea- 
mat, and shortly afterwards announced some 
original discoveries. The study of medicine 
béing distasteful to the young naturalist, he 
was entered at Christ's, Cambridge, in 1828, 
with the idea of becoming a clergyman of the 
Church of England; but there he made the 
intimate acquaintance of Prof. Henslow, who: 
recommended him to the post of naturalist 


a small compass (170 pages) by Mr. Bettany, 
and Mr. Anderson, of the 
supplies a valuable bibliography, so that we 


written about his theories, to procure this 
small and unpretending volume. 


Labour, Leisure, and Luxury. By ALEX. 
WYLIE, of Glasgow. London: Long- 
mans. 

Ir appears that this work was written ori- 

ginally for the benefit of the working classes, 

and the preface to this, the “popular 
edition,” commences with the assertion that 


subversive doctrines regarding property has 
been increasing and bearing fruit to an 
alarming extent.” Be that as it may, Mr. 
Wylie’s thoughtful little book can be read 


cially, for he strikes the right keynote at 
philanthropic effort, the improvement of the 


the more shrewd amongst the working classes 
will probably agree with Mr. Wylie in a 
manner he little expected, for when it is 


not pay one farthing of imperial taxes except 
on his luxuries,” he will probably want to 
know why he should pay so much as he 
does on them. Mr. Wylie is a large employer 
of labour ; but he looks upon his employés 
as something better than mere “ hewers of 
wood and drawers of waters.” He recognises 
the circumstances which have made it neces- 
sary for them to hew wood and draw water ; 
but he also sees that they are human beings, 
and he desires to make their yoke as light 
and easy as possible. There is much sound 
common sense in his lectures, and the little 
-book in which he has printed them may be 
commended to thoughful working men as: 
full of good advice. | 


A BU Five-Figure Logarithms. 
Woopwarp, B.Sc. 
Marshall, and Co. 


‘WE commend this little book to all who 
on the Beagle. The memorable voyage of have not progressed so far in their study of 
that little barque (242 tons) is a bright chapter | arithmetic as to master the “ mysteries” of 
in the history of scientific research, and|logarithms, for Mr. Woodward has made the 
undoubtedly had much to do with the future | subject as clear as possible, and has wisely 
course of Darwin's studies. These we can-|confined his tables to five figures. As he 
not attempt to follow here; suffice it says, logarithms should contain only as many 
to say that all the more important] figures as will give a result within the limits 
points in the career of the great naturalist of allowable error, and they should be so 
are brought forward in Mr. Bettany's work. arranged that a log. corresponding to a given 
What was the secret of Darwin's success? | number, or a number corresponding to a 
The question is answered by the one word | given log., may be found quickly and with 
“observation.” He was always. observing, | the least expenditure of mental effort. A 


By C. J. 
London: Simpkin, 
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and possessed the ability to understand what 
ever a man was fitted by 
worldly position to undertake unbiased and 
long-continued investigations, Charles Darwin 
was such a man,” says Mr. Bettany, and that 
He sought 
the truth for its own sake, and was indiffer-nt 
to the gibes and sneers of the thoughtless. 
If a statement was not true, no one was more 
ready to admit it than Charles Darwin ; but 
in argument he was like an iceberg, slowly 
but gradually crushing all before it ane 

is 
facts were drawn from nature, and, mar- 
shalled by a master hand, at last compelled 
conviction even in those who, from choice, 
would have preferred the explosion of what 
is known as Darwinism. Reviled, scorned, 
almost anathematised, he lived to win re- 
spect, if not reverence, from his fellows, and 
was buried in Westminster Abbey, not far 
from a man equally distinguished—Sir Isaac 
Newton. As Mr. Bettany says, he was a mar- 
vellously patient and successful revolutioniser 
of thought ; a noble and beloved man”—a man 
of whom all England may well be proud. 
Darwin’s life is given as neatly as it can be in 


ritish Museum, 


can recommend those who want to know 
what Darwin did, and what works were 


“the teaching of the most erroneous and, 


with advantage by everyone, workers espe- 


once when he says that whatever aid may be 
derived from legislative enactment or outside 


condition of the working classes rests prin- 
cipally with themselves. On some points: 


recognised that “the British workman does 


‘have little modern importance. 
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f ve-figure mantissa (that is, the decimal part) 
can be written down with certainty at sight; 
but seven figures require two references, 
The tables have been prepared with special 
reference to the work of physicists and 
chemists, and for them the errors of experi- 
ment exceed any error likely to be introduced 
by the use of only five-fignre logarithms. 
Apart from that, however, Mr. Woodward 
has made the subject so clear that many who 
have never attempted to understand loga- 
rithms will thank him for his little book. 


The Geology of England and Wales. By 
Horace B. WoopwarD, F. G. S. London: 
George Philip and Son. 


ALTHOUGH this is called a second edition, it 
is practically a new work, for such large 
additions have been made to our knowledge 
of English and Welsh geology, that the first 
edition, published more than ten years ago, 
stood in much need of revision, as may be 
judged from the fact that something like 200 
pages have been added. The work is more 
of a book of reference than a treatise on 
geology ; but, as its title implies, it is a de- 
scriptive account of the geology of England 
and Wales, especially useful to students, 
engineers, and others who may be interested 
in the practical applications of the science. 
Thus it contains an account of the litho- 
logical characters, principal fossils, and 
economic products of the stratified rocks, 
with notes on their formation, and references 
to the chief localities where they may be 
studied. Mr. Woodward has received friendly 
co-operation from many of those most com- 
petent to help, and the numerous notes 
appended. to the text will give the student 
the references he requires for further in- 
formation, while a well-executed coloured 
map renders the work complete as a geo- 
logical text-book of this country. | 

We have also received The Storage of 
Electrical Energy, by GasToN PLANTÉ, 
translated by PauL BEDFORD ELWELL 
(London : Whittaker and Co.), which con- 
tains the substance of the many papers 
written by Planté on the {accumulation and 
transformation of the energy of the voltaic 
battery, and which is of so much importance 
that we must deal with it at greater length 
on a future occasion. —— Historic Tewns, 
Ozford, by C. W. Boase (London: Long- 
mans), is an addition to the series of volumes 
edited by Dr. Freeman and the Rev. W. 
Hunt, and a very notable addition, too, for 
Oxford, like Cambridge, is to many English- 
men an historic town par excellence. Mr. 
Boase has done his work well, and has traced 
the history of the old city with a loving 
hand.——WManchester, by GEORGE SAINTS- 
BURY (London: Longmans), should also 
have formed one of the series of Historic 
Towns; but some differences of opinion 
arose between the author and one of the 
editors, and it has been published separately. 
As the author says, Manchester occupies a 
unique position, contrasting, as it does, with 
the great modern towns which have little or 
no history, and with the historic towns which 
He has en- 
deavoured, therefore, to indicate the connec- 
tion of Manchester with the general his- 
tory of the kingdom’ without neglecting 
local foundations and incidents, and has pro- 
duced a work which will be welcomed b 
many who are interested in the rise an 
progress of our great cities——On the 
Drainage of Lands, Towns, and Buildings, by 
G. D. Dempsey, C.E., revised, with large 
additions, by D. KINNEAR CLARK, M. Inst. C. E. 
(London: Crosby Lockwood and Co.), is a 
technical manual on drainage and sewerage, 
and is practically a new work. It contains, 
amongst other matters, an account of the 
great scheme of Metropolitan Main Drainage 
that is, of the London sewers, witha map 
and of some other notable achievements in 
such work, together with the excellent 
treatise on drainage generally written by the 
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late Mr. Dempsey. -A Rudimentary Treatise 
on Land and Engineering Surveying, by T. 
Baker, C.E. (London: Crosby. Lockwood 


i 88 
and Co.), is the fourteenth edition, revised ej | E : EE É pd i 8. 8 8 
and corrected by J. R. Youne, of a text- „H Name of | & | Disappear- | Moon’s se lot Reappear- 557 0 ‘on 8 
book which is well-known to students as Star. H, | ance, Limb, | <"" re * oe | Boe 
and practical workers with the staff and 8 E Zi 4 d E 
theodolite. —— The Practical Engineers — — — — — — — —— 
Handbook, by WALTER S. Hutton (London: e h. m. i ° š h. m, , o o 
Crosby Lockwood and Co.), is designed 1 % Libres 6 | 9 23p.m, | Dark | 14 | 19 |10 4pm) Bright | 309 | 320 
as a companion volume to the author's useful] 6 |r Capricorni | 5 | +9 ” . | 184 | 149 2 
„Works Manager's Handbook.” It com-] 6 B. A. C. 7053 53 9 49 „ Bright 68 37 10 53 „ | Dark 303 | 280 
prises a treatise on modern engines and} 6 Io Capricorni 54 | 9 49 „ Bright 69 38 10 54 „ Dark 303 | 280 
boilers, and. a large collection of rules and | ,° |42 Aquarii pane fered | ei p05 gaa (ec 555 iets oa 
practical data—is, in fact, full of useful in-| 17 |85 Tauri O pa ge Se eee ee cee eno an 17 
formation, and should be found on the office | 17 /Aldebaran r e 3 273 9 
shelf adeb ide with the k ab 18 |115 Tauri 6 |1 50 „ Bright | 107 73 240 „ į Dark 274 237 
. y side wit) the ‘work above men- 25 B. A. C. 4277 6 8 20 p.m. Dark O | 34 | 845 „ Bright 315 350 
tioned. —— Ellectro-Deposition, by ALEX-| 31 21 Sagittarii 5 12 23 „ | Dark | 75 | 99 | 129 „Bright 291 323 


ANDER Warr (London: Crosby Lockwood 


and Co.), is th iti i REF EE 5 . 
treatise Lees Cae JA near approach. { Before moonrise. A description of the construction and use of the 


book by all who are interested in the stu dy above table, illustrated by a diagram, will found on p. 383 of Vol. XLIV. 


of the electrolysis of the metals—a branch of 

art which is now attracting increased atten- Jupiters Satellites. 

tion.——Pneumatics, by CHARLES TOMLIN- 

sox, F.R.S., F. C. S. (London: Crosby Lock- r 8 | £ ; 

wood and Co.), is the fourth edition, enlarged, 88 3 88 — 8 8 ss; S| o8 

of a-well-known manual for the use of be- 288 k. 3 [8 n. u. s. ma) $ E KH. M. 8. 
ginners.——-A Pocket Glossary of Technical A & | Sg alae AM! alas 

Terms, by JOHN JAMES FLETCHER (London: . 3 „WFT 
Crosby Lockwood and Co.), is a useful little 1 II EOR 10 III OO R 9 29 p. m.] 23) 1 [Tr E 8 | 49 p.m. 
waistcoat pocket book giving the principal! 3 ILT AD 8 Tr I 10 12 „23 SV E10 4] ,, 
technical terms in English- French and French-| 3 | TIT Ec R 10 I} ShI{ 11] 28} „|24| II Shi} 9 43) „ 
English, with tables that will often be found | 6 I|OcD)] 11 IL OO D 10 11 „ 24 II Ir E 9 44] 5„ 
handy for reference. A Guide to thel 7 I| TrI| 8 I | Ee R| 10 | 48 39, | 28 | ZIZ | Sh I| 10|23| ,, 
Science of Photo-Micragraphy, by Epwarp} 7 1 Sh1 9 II Sh EI 9 42 „ 30 Z| 7T I| 8 32] , 
C. BousFreELD, L. R. C. F. Lond. (London: W.. 7 I Tr E 10 Oe 11/11} „ % 2% 9) 47) y 
Kent), is a useful little manual, containing 7 Z| Si 2 11 TII | Sh E| 8 15 „131 IEOR 9 5 43, 
practical directions which will enable the 8 | 1 EE 8 e | ee eet ee Ea on 
amateur to achieve success in photo-micro-} —{ | ..Aß,ĩàẽy .,ßx —:—k⅛ 
graphic work. Dr. Bousfield is a practical] Ec Eclipse ; Oc Occultation ; Tr Transit of Satellite; Sh Transit of Shadow; D Disappear- 
microscopist and photographer, and recom- ance; R Reappearance; I Ingress; E Egress, The printing of a phenomenon in italics 
mends nothing that he has not tried and} indicates that its visibility is rendered doubtful, either by the brightness of the twilight, or 
found successful in his own work. The | by Jupiter's proximity to the horizon. | 

Phonographic Teacher, by Isaac PITMAN| = == aM 
iran, T, tay od Song), the] tnt say, fh ech ain hat part of har | 1o ah ino ho in Tero Cajun 

: i | 3 orbit in which she is at the greatest distance | tion, diminishing quite imperceptibly again to 
Widely used guide to shorthand.: from him. Adopting the solar parallax of | 10°9" by the 31st. l 
We have also to acknowledge the receipt | 8'848", an interval of 93,941,978 miles separates 

af Metal- Plate Work, by C. T. MILLIS, 5 instant from the mighty centre of| 3 Richt | Declination | 
Sa 1 0 8 ra nueal Manu; = Up 2 the A T 1 E sunset S E ia North. Souths. 
Practical Directions for Winding Magneta for | oe Pee STOAT DIVAI, 
Dynamos, by CARL HERING (London: E. and The Moon h. m. í a h. m. 

F. N. Spon); Levelling, by Tnouas HoLLO- | Is Full at Sh. 34·2m. a. m. on the 5th, and enters 1 | 8 303 | 19 2˙1 [1 53-1 p. m. 
WAY (E. and F. N. Spon) ; Lessons in her Last Quarter at 6h. 57'lm. in the morning 6 8 455 17 00 1 486 „ 
‘Elementary Practical Physics, by BALFOUR | on the 13th. She will be New on the 20th at 11 8 539 f} 15 131 1 373 „ 
STEWART and W. HALDANE GEE, “ Elec- Sh. 50m. p.m., and enter her First Quarter at 16 8 54˙7 13 556° 1 184 „ 
tricity and Magnetism” (London: Macmillan | 2h. 303m. on the afternoon of the 27th. 21 | 8 47°9 | 13 208 0 520 „ 
and Co.); and Elementary Microscopical Tech- | 26 | 8 353.13 360 | 0 198 „ 
nology, by FRANK L. JAMEs, M.D. (St. Louis, Day of | Moon's Age | 31 | 8 210| 14 851 11 459am. 
Missouri). 4 | Month. at Noon, Souths, This curiously-curved: path lies wholly in 

l — that uninteresting constellation Cancer, and in 
Days. hee ane a very barren part of it to boot, 
ASTRONOMICAL NOTES FOR 1 100 8 584 p.m. Venus 
JULY, 1887. 6 15˙0 12 3877 „ Is an Evening Star throughout the entire 
The Sun 11 20:0 4 337 a.m. month, attaining her greatest elongation East 
: 16 25°0 8 109 ,, of the Sun (45° 32) at 8 p.m. on the 13th. She 

20 21 0˙6 0 40°8 p. m. is a very brilliant and conspicuous object after 
4 At Greenwich Mean Noon. 26 5˙6 5 105 „ dusk over the W. by N. part of the horizon, 
E . l 31 10:6 9 360 ,, and her ee mr pa a meee ae 

8 ing spectacle in the telescope. Her angular 

8 * Right Deolina- Siderea! * After midnight on the 6th, | diameter increases from 208" on J uly Ist to 
| 8 Ascen- tion "Tine The Moon is in con jon ction with Mar at öh. 29°8” by the last day of the month. 

2 saoj ê = a. m. on the 19th; wit aturn a . p.m. on 

5 the 20th; with Merc at 5h. p.m. on the P sont 
170 Tien v 40 Sle f 67 21st; with Venus at 4h. a m. on the 24th ; and, Arent | Declination | gonths, 
6l o 4 2460 „ 7 1 122 42 39 lastly, with Jupiter at Ih. a.m. on the 27th. * j ° . 

11} 0 5 10˙04 „ 7 21 2922 7 50 E 
16| 0 5 4493 „ 7 41 47/21 23 31 Bait e , h. m. h. m. 

21/0 6 7˙48 „ 8 1 52/20 30 5 Is an Evening Star, in the sense of Southin 9 490 14 429 3 11˙6 p.m. 
26 0 6 15˙90 „ 8 21 4319 28 4 after noon, up to the 28th, after which he be- 10 81 | 12 394 3 110 „ 
3110 6 9,07 „8 41 19118 17 59 comes a Morning Star, as at 5h. a.m. on the 10 26˙3 10 31˙1 3 9˙5 „ 

29th he is in Inferior Conjunction with the 10 435 8 196 3 70 „ 
The method of finding the Sidereal Time at Sun. He attains his greatest elongation east 10 597 6 65 3 35 „ 

Local Mean Noon at any other station is of the Sun (25° 510 at 10 a. m. on the Ist, and 11 148 3 53˙5 2 589 „ 

described on p. 382 of Vol. XLIV. for the first week or ten days in July is very ll 287 1 424 2 580 „ 


The indications of solar disturbance which 
reappeared two or three months ago continue 


fairly placed for the observer. He may at this 
time be caught with the naked eye after sun-| A study of the above ephemeris will show 
set over the W. N. W. part of the horizon. His that the path of Venus during July begins at 
angular diameter increases from 8“ on the lst|a point where she forms a rudely equilateral 


and fine spots occasionally appear. 
At 9 a. m. on July 2nd the Sun is in Apogee 
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series of experiments, had condemned certain 
lamps, including the Davy and the Olanny, and 
it had been to many people a matter of sur- 
prise that the new Mines Regulation Bill did 
not propose to prohibit the use of those lamps, 
The Royal Commission condemned those lamps, 
yet they remained in common use in many pits, 


victims. Amongst practical men the opinion 
has been gaining ground latterly that 
the real safety-lamp will be found in some 
electrical arrangement, and for that reason 
we recently illustrated (p. 286) tbe electric 
safety-lamp patented by Mr. Miles Settle, as a 
typical example of several devices which are 


triangle with a and » Leonis, and thence ex- 
tends practically right across the whole con- 
stellation of Leo. She will be about 1° North 
of Regulus on the 4th, and 30’ N. of p Leonis 
en the llth ; she will be 1° 50 S. of Xx Leonis 
on the 21st, and less than 30’ S. of + Leonis on 
the 28th. 


3 Mars now available. At first sight it may appear Many believed that if these lamps were placed 
Remains invisible. complicated, but that will be no drawback if in bonnets they became safe lamps; but he 
“~ Jupiter it is found successful in practice ; the greatest | proceeded to dispel that idea by causing explo- 


obstacle to its introduction will, we are afraid, 
be the expense, and in that connection it seems 
useless to hope for any great reduction either 
in first cost or in cost of working. Prof. 
Silvanus P. Thompson has recently drawn 
attention to the subject, and expressed the 
opinion that the only really satisfactory 
guarantee against colliery explosions is the use 
of the electric safety-lamp. He points out that 
it is now three years ago since the adjudicators 
of the Ellis Lever prize were reluctantly com- 
pelled to declare that no lamp submitted to 
them fulfilled the conditions laid down 
by the Miners’ Union; but during that 
time several electric safety-lamps have 
been designed and brought to a certain 
degree of perfection; consequently, he asks 


sions with the bonneted Clanny, the Davy, and 
the Gray lamps respectively, in an instant; 
while the Marsaut and other lamps would yield 
in less than a dozen seconds, The same test, 
when applied to the Morgan lamp, gave no 
such unsatisfactory result. Yet the Morgan 
was an ordinary gauze lamp, with nothing 
aboutit of an unusual character, except that 
while being an eminently practical lamp it 
could not, under any natural conditions, causean 
explosion. The experiments made at the Neeps- 
end Gasworks, however, are, we think, more 
trustworthy than any yet made, and we there- 
fore describe the arrangements and the resulta, 
as given by the Sheffield Independent, with the 
intimation that Prof. Lupton, of the Yorkshire 
College, carefully examined the testing appara- 


Is still an Evening Star, but is in quadrature 
with the Sun at 3 a.m. on the 20th. His South 
Declination is increasing. He Souths in bright 
sunlight, and, in fact, he is daily getting into 
a more unfavourable position for the observer. 
To be seen at all he must be looked at the 
moment the light wanes enough for him to 
become visible. He sets after midnight at the 
very beginning of July, but before 10h. 30m. 
towards the end of it. His angular equatorial 
diameter decreases from 37°56" on July Ist to 
23°5" by the 3lst. After this month we shall 
discontinue our ephemeris of him until next 
year. 


ck: Right | Declination 


28 Ascension South Souths, whether it would not be advisable to appoint a | tus and the anemometers used to measure the 
AA Royal Commission to make a special inquiry | velocity of theair-current, The testing apparatus 
into electric safety-lamps? We do not think | is built of strong boards, 21ft. long and 12in. high 

h, m ' h. m much good would be done by a Royal Com- | by bin. wide inside. The air is blown into one 

1 13 38 6 8 54 ·7 7 i 0˙6 p.m mission unless their recommendations were] end of this tube by means of a fan, under pres- 
6 13 392 8 595 6 415 enforced by legislation: it would be better to | sure of 1lłin. of water gauge. Its entry is 
71 13 400 9 5˙8 6 227 á leave the Miners’ Union to report on the regulated by a flap valve, the axis of which 1s 
36 |13 412 9 136 6 41 © [matter after experimenting with the lamps in | furnished with a pointer indicating the num- 
21 13 42˙5 9 22˙8 5 458 x actual work. At a recent meeting of the Man- ber of degrees the valve is open. ‘The gas 18 
26 13 441 9 333 5 278 ?? chester Geological Society the portable mining delivered from an annular nozzle surrounding 
31 113 460 9 45l 5 100 : lamp manufactured by the Edison-Swan Com- | the air-pipe under a pressure of Gin. The air 


pany, which has been tried with satisfaction in 
the Atherton Collieries was exhibited by Mr. 
Burrows, the hon. sec. The lamp consists of a 
small strong wooden case, suspended by a strap 
which contains an accumulator and an incan- 
descent lamp combined, the whole weighing 
about 71b.; the cell is said to be capable of 
maintaining a light of 230. p. for about fourteen 
or fifteen hours. The lamp is arranged in front 
of the accumulator with a concave enamelled 
reflector behind it, and a thick plate of glassin 
front to protect it. The whole apparatus is 
kept within a sufficiently small compass, about 
Tin.: by bin. by about 4in. Mr. Burrows stated 
that the lamp gave a better light than four 
Marsaut lamps, and he did not find the weight 
any inconvenience, as the electric lamp could 
be carried in any position as found convenient. 
Mr. J. R. Williamson (representing the Edison 


and the gas pass along the tube to the opposite 
end, where the lamp under test is placed. The 
sides of the tube are furnished with strong 
plate-glass windows so that the lamp under test 
can be seen from the outside. The top of the 
tube is furnished with a number of iron 
skeleton doors, which hold strong paper panels 
in position when clamped down. Whena lamp 
explodes the gas, these papers are blown out, 
and the apparatus is not injured. In the tests 
the lamp was placed in the box in front of the 
glass pane, the lid clamped down, and the alr 
turned on, As soon as the proper pressure, as 
shown by water gauge, was obtained, everyone 
cleared away from the platform and the gas 
was turned on. The flame of the lamp gener. 
ally elongated and disappeared into the upper 
part of the lamp. There was a suspense, daring 
which 10 seconds seems a long time, and—bang! 


The path indicated above is described some- 
what to the East, and just to the North, of 
Spica Virginis. | 

Saturn 
Comes into conjunction with the Sun at 4h. 
a.m. on the 19th, and is, of course, now 
invisible; as, for the purpose of the ordinary 
observer, are both URANUS and NEPTUNE too, 


Shooting Stars 


` May be watched for with the greatest chance 
of success on the nights between the 17th and 
3005 inclusive, and again from the 25th to the 


Greenwich Mean Time of Southing of 
Seven of the Principal Fixed Stars on 
the Night of July Ist, 1887. 


Star. . Souths, Company), in reply to questions, said the cost] Out rushed fire through the bursted paper 

. m. 8. of working the lamps would be very little, as | Some lamps did not fire under this test, and 

B'Scorpii ... see ... 9 20 28°68 p.m, | the dynamo for charging the accumulators | were allowed to remain in the box a consider- 
Antares... i 25 .. 9 44 1°77 „ [could be driven by the colliery fan engiues, and | able time. The following notes were taken by 


the lamps charged in the night time ready for 
use the next day; he did not think, however, 
that the lamps could be produced under 408. 
each, With regard to the filaments in the lamps, 
they were liable to be shattered by a heavy 
blow on the lamp; but provision had been 
made to prevent the possibility of this as far as 
possible. The filaments were reckoned to last 
500 hours before they required renewal, which 
was half the time allowed for lamps in ordinary 
use; but they had taken into consideration the 
rough wear and constant use in a colliery. 
During the discussion which followed, the 
general opinion was that the cost of the lamp 
would be a serious drawback to its general 
adoption throughout a colliery; but it was 
suggested that stations might be fitted up with 
them in various parts of a colliery, where they 
would be available in the case of an accident 
which had put out the men’s ordinary safety- 
lamps, whilst for exploration purposes after an 
explosion they would be very valuable. The 
object of an electric safety-lamp, however, is to 
get rid of the risk which is believed to attend 
the use of the ordinary forms of so-called 
safety-lamps, which are safe enough in normal 
conditions, but which are not proof against 
conditions that sometimes arise in fiery work- 
ings. Many contend that the Morgan lamp is 
perfectly safe, and in a lecture delivered the 
other day in the Durham College of Science 

Mr. W. Mawer stated that the Professor o 

Mining atthe Yorkshire College had thoroughly 
tested the lamp, and declared that it could not 
be exploded under any conditions which had 
ever been known to occur in the mines of Great 
Britain. Mr. Mawer stated that the Royal 
Commission on Accidents in Mines, after a long 


Mr, Campbell, the manager of the gas-workf, 
jointly with Mr. Laverick, a mining engineer :— 

UNBONNETED LAMPS.—Meuseler: instantly, 
water gauge, 1'4in. 

ROYAL COMMISSION LAMPS.—Gray's: would 
not burn in wind. Marsaut: 11lseo., water gauge, 
2·2in.; fired the gas. Hvan Thomas: 2min., water 
gauge, 2'3in.; gas burning inside, glass cracked, 
very hot when tuken out, did not fire. 

BONNETED MEUSELERS,—(a) From Barnsley: 
would not burn in wind. (5) From Thornclille, 
Protector: IIseo., water gauge, 26 in.; fired gas. 
(c) “Swaithe Meuseler ”: bgsec., water gauge, 
99in.; fired gas. (d) Barrow Hematite: 780.) 
water gauge, 2°7in.; fired gas. (e) Mercelers: 
11sec., water gauge, 2°4in.; fired gas. (f) Davis's 
Ashworth: 2seo,, water gauge, 2°4in.; fired gas. 
V Davis's: 78ec., water gauge, 2'4in.; fired gas. 
ai 


a? Herculis .. nee 10 30 5462 „ 
a Ophiuchi ... ... . 10 51 2°98 „ 
y Draconis : ves, reel). 15 17°04 , 
Vega eis eee . . 11 54 18°30 „ 
CAquile  ... wae . . 12 21 19°87 „ꝗ 


The Method of finding the Greenwich Mean 
Time of Southing of either of the Stars in the 
‘above List on any other night in July, as 

also that of determining the Local instant of 
its Transit at any other Station, will be found 
an. p. 384 of Vol. XLIV. l 


EXPERIMENTS WITH SAFETY- 
LAMP 


A (aor competition between the new electric 

safety-lamps and the old gauze-protected 
oil-fames is not unlikely to result in the pro- 
duction of a real safety-lamp—that is one that 
can be trusted to burn in the foulest atmo- 
sphere of the most fiery workings of a coal- 
mine under all possible conditions. A series of 
experiments with the well-known forms of 
safety-lamp were made recently at the Neeps- 
end Gasworks, Sheffield, in the presence of a 
number of inspectors and managers, and lately 
several of the portable electric safety-lamps 
have been subjected to actual trialin the mine. 
The renewal of Mr. Lever’s offer of £500 for 
the best real safety-lamp has had something to 
do in stimulating practical men to make 
further efforts ; hut there is also a great desire 
to do what can be done to prevent those fear- 
ful disasters which occasionally horrify 
the newspaper reader, and bring grief 
and misery to the relatives of the 


Aldwarke; 83min. 10sec., water gauge, 2˙31n.; 
not, gas burning feebly. , 
OTHER LAMPS.—Clifford’s: water gauge, 2 Ain. 
all out instantly. Bonnetted Clanny: 8$sec., water 
gauge, 2 Ain.; fired gas. Wm. Morgan's: 1min, 7860, 
water gauge, 2°6in.; fired gas. Richard Purdies 
Victoria, No. 1: would not burn in wind. Rich 
Purdy's Victoria, No. 2: 2min., water gauge, 2°610.; 
no explosion, glass cracked, gas burning inside. 
Richard Purdy's Victoria, No. 8, 25}se0., water 
auge, 2°6in.; fired gas. Jack: 12sec., water gauge, 
2 vin. exploded. Clifford's: 1min., water gauge, 
2·9in.; out instantly. Foster and Caldewell: 
lisec., water gange, 1˙7in.; exploded. W. Sand- 
brook: 3min., water gauge, 2˙2in.; all out by 
fusing plug. Hardy’s: 8sec,, water gauge, Lin. 
fired. Donald's, from Hckington Colleries: 11st 
water gauge, 2in.; fired. Protector lamp, wi 
corrugated bonnet, 3860, water gauge, Lin. 
fired. Whittaker and Holland : e 
gauge, 2˙2in.; all out by fusing lead. M inless; 
gauzeless lamp, 2min., water gauge, 2°2in.; & 
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burning inside, glass cracked. Marsaut: 178ec., 
water gauge, 2°4in.; fired. Hardy: No. 2, 11sec., 
water gauge, 2'6. ; fired. E 


A POWERFUL GALVANIC BATTERY. 
* GST the many claimants for im- 
provements in galvanic batteries we note 
that Mr. Alfred Dun and Herr F. Hasslacher, 
of Frankfort on the Main, have patented a 
combination for which they claim the high 
E. M. F. of 2'5 volts per cell, while in conse- 
quence of the small resistance of the exciting 
and depolarising liquids employed, the stren gth 
of current is very considerable. Moreover, 
notwithstanding its considerable power, the 
element is so constant in its action that it may 
be used with great advantage for electric 
lighting, or for driving motors. The new 
element consists of a carbon negative electrode 
having as depolarising liquid nitro-hydrochloric 
acid (aqua regia) either alone or mixed with 
ferric chloride. As positive electrode in the 
other cell zinc is employed, or any other metal 
soluble in soda lye, or, at any rate, on closing 
the circuit, and às exciting liquid soda lye of 
greater or less concentration is used. The 
chemical action of the element is as follows: 
The zinc is oxidised by the oxygen evolved, and 
the oxide formed is dissolved by the soda lye, 
. while the hydrogen is at once taken up by the 
aqua-regia, forming hydrochloric acid with its 
chlorine. In the gradual decomposition of the 
aqua-regia there is produced chlorine together 
with chloro-sub-nitrous acid and chloro-nitrous 
acid, which can also give up their chlorine. | 
When the aqua-regia is saturated with chlorine 
its decomposition ceases, and only begins again 


of free chlorine ensues, and any nitrous acid 
fumesare at once absorbed by the chromicacid. 
The depolarising action of the nitric acid will 
then be assisted by that of the chromic acid, 
In this case platinum or aluminium may be 
used in place of carbon. 


—— * —————. . 


THE STEREOSCOPE AND ITS 
APPLICATIONS.* 
(Gontinued from p. 384.) 


with a fresh production of chlorine, or of the A VERY simple form of instrument, and one of 
two above-named compounds, when the free great convenience, which leaves the hands 


perfectly free, and which anyone can adopt to his 
own interooular distance, is that of spectacles with 
stereoscopic semi-lenses, or, as I have found equally 
effective, ordinary spectacles of about Gin. focus, 
simply widened by inserting a piece in the bridge 
80 that the eyes may look through the margins of 
the lenses instead of through the centres. But, it 
may be asked, if the instrument does so much, what 
the criterion of, musoular effort in the 
movement of theaxes? We will see that there is 
still residual work of this kind to be accomplished, 
because of the impossibility of the exact superposi- 
tion of dissimilar pictures. Let us see, therefore, in 
what this dissimilarity consists, and how it may be 
best stated for our purposes. Let us take as a very 
simple subject the screen of vertical lines as our 
background, for convenience of reference, and the 
rod with an arrow of black cardboard several feet 
in front of it. l i 
Upon looking at it first with one eye open, and 
then with the other eye open, while the head is 
kept in a fixed position, it will be noticed that the 
projection of the arrow referred to the same line on 
the screen, will be further to the left when looked 
at by the:right eye than when looked at by the left 
eve. Or we can say that in right-eye piotures 
objects in the foreground are further to left of 
the same object in the background compared with 
the left-eye picture. So in the diagram (Fig. 5) 
the upper pair of diagrams would represent right 
and left-eye drawings of a concave frustrum of a 
cone, because the centre of the smaller base in one 
case is further to the right, and in the other 
further to the left compared with the centres of 
the larger bases, while the lower pair of diagrams, 
for similar reasons, represents a convex frustrum. 
This rule applies, of course, to the most compli- 
cated subject, and would enable anyone to assort 
unmounted photographio stereographs, as has often 
been my own practice. But it will answer our 
purpose better to describe the completed stereo- 
graph—the pair of pictures mounted properly upon 
a card. In this case, we see at once that similar 
points in the foreground will be nearer together 
than similar points in the background, Thus, we 


chlorine first evolved is taken up by hydrogen 
or any other body that absorbs chlorine, such 
as ferrous chloride. According to the quantity 
of hydrogen evolved by the action of the ele- 
ment, the development of chlorine is propor. 

ree 
chlorine, and this lasts as long as any aqua- 
regia exists. With the presence of ferric 
chloride the depolarising process may be con- 
sidered as consisting in the reduction of ferric 
chloride to ferrous chloride by the hydrogen, 
with formation of hydrochloric acid, the 
ferrous chloride being, however, at once ‘re- 
converted. into ferric chloride by the chlorine 
of the aqua-regia, This takes place as long as 
there is any trace of the aqua-regia present. 
Only after this has disappeared does a per- 
manent formation of ferrous chloride begin, 
combined with an increase of resistance in the 
element. But this does not occur as long as all 
the iron is present in the form of ferric chloride. 
It is, therefore, advantageous always to have 
an excess of aqua-regia present. The addition 
of ferric chloride has, therefore, the important 
object of enabling the element to be utilised 
to the fullest possible extent without increasing 
the resistance, which explains the reason why 
a mixture of aqua-regia and ferric chloride 
renders the element more constant than when 
aqua-regia alone is used, The addition of the 
ferric chloride has, however, also the important 
advantage, that by means thereof a too rapid 
mingling of the inner and outer liquids is pre- 
vented. This is particularly important when 
a carbon cell is used in place of an earthenware 
cell, in consequence of the greater porosity of 
the former. On the ferric chloride mixing 
with the soda lye in the walls of the porous 
cell, oxide of iron is formed which fills up the 
larger pores without materially interfering 
with the necessary contact and without in- 
creasing the resistance, which is rendered very 
small by the good conduction of the carbon 
cell, In addition, the oxide of iron assists the 
depolarisation, and, therefore, also acts bene- 
ficially in this respect. As the hydrochloric 
acid is always formed afresh, it is advanta- 
geous to use aqua-regia containing much nitric 
acid, or, in replenishing only to supplement the 
nitric acid consumed. The very high electro. 
motive force of the element is caused by the 
fact that to the electric tension between metal 
and carbon there is also added that existing 
between the aqua-regia with ferric chloride 
and the soda lye. If it is desired to avoid all 


convex frustum of the cone the centres of the 
smaller circles. are nearer together than those of 
the larger circles. Thus, as we measure with a 
pair of compasses the distances between the similar 
points of a more complicated stereograph, passing 
from objects in the immediate foreground there 
will bea gradual, slight, but very perceptible, in- 
crease in the distance. ae: , 
Now, to return to our simple diagram (Fig. 2, 
p. 888), and regard both sides of it. Two of the 
squares will be seen to be nearer together, and in 
the stereosoope binocular combination will take 
place, and the difference assert itself by invariablé, 
uncontrollable, persistent location of that square 


smell during working, the hydrochloric acid of in front of the other. This rule, which serves to 
the aqua-regia may be replaced by chromic] Extracted from a lecture by Prof. OHARLES F. 
acid or a chromate. In this case no production ; Hues, Ph.D. delivered before the Franklin Institute. 
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might say that in the stereoscopic diagram of the |: 


perhaps, there ma 


test the correctness of the mounting of the pictures 
of a stereograph, serves just as well to answer & 
very natural query that arises hexe, as to the effect 
of incorrect mounting — of transposition of the 
pictures, thus presenting the left eye the right-eye 
picture, and at the same time the right eye the left- 
eye picture. This would simply reverse the order 
of the distances between similar points. Objects 
in the foreground would now be Fürther apart than 
objects in the background. The binocular combi- 
nation of these by means of the stereoscope, by its 
inexorable method, would reverse the natural. 
distances of the ‘objects from the eye. Objects ia 
the background would be brought to the front, and 
those in the foreground be caused to recede into 
the distance. Forms would be inverted. Eleva- 
tions would be converted into depressions, and 
depressions into elevations, relief into intaglio. 
This false effect, called pseudoscopic 5185 to 
istinguish it from the ordinary stereoscopic effect, 
is one of the most interesting facts, and one moat 
strongly corroborative of the theory of the stereo- 
scope. It also opens up a fruitful field for experi- 
ment and. investigation, sometimes disappointing 
us, but oftener affording remarkable surprises in 
spite of all ground for anticipation. In Fig. 5 
you will readily notice that the transposition of 
the diagrams of either pair will produce the other, 
with the reversed stereoscopic effect. So the moss 
complicated photographic stereographs, with every 
variety of object, and all their wealth of detail 
landscapes, interiors, statuary, apparatus—if cut 
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apart and transpòsed, should manifest a similar 
effect. The ordinary stereographs in the market 
answer very well for experiments. But all will 
not be found to respond to our statement, In 
many cases, especially when persons have not been 
apprised of the change, and are unaccustomed te 
critical use of the instrument, the stereoscopic - 
effect. will apparently persist, not as oe 7. 

be an expression of dissatisiac- 
tion on the part of the observer in comparison with 
some other stereographs, accompanied, it may be, 
with the statement that it appears better with one 
eye than with both; but the trees in front of the 
cottage refuse to recede behind it, the portico will 
not move to the rear, and the sloping lawn in front 
not slope to the rear, at an opposite angle, as they 
all should. Neither will a face appear as a mask, 
This results simply from the struggle between what 
is usual, and natural, and anticipated, and what is 
unusual or unnatural, and often even impossible; 
between the single binooular criterion and the 


408 


ENGLISH ME 


CHANIO AND WORLD OF SCIENOE: No. 1,162. 


| ~ JULY I, 1887, 
eg 


cumulative effect of all the monooular criteria of 
distance and form. Thus, that the trees should 
implies not only a 
violation of ordinary perspective, but an unnatural 
appearance of transparency in the cottage. But 
often after prolonged examination, the absolute 
criterion, its entire inde- 
pendence of the conditions of ordinary perspective, 
manifests itself, first in a recognised persistence in 
the disposition of some object in the background to 
start to the front, as binocular perspective over- 


recede beyond the cottage, 


character of the binocular 


bears all ordinary perspective. 


At first it may be such objects as do least 
preconceived notions of position 
and finally all will come into the most unnatura 
positions as demanded. But this control over us of 
what is usual in appearance, which we found 
applied to the objects themselves, when viewed 
with one eye, as in the mould which I exhibited 
which appeared to be a relief, applies, in many 
cases, even to the stereographs of the objects. 
mould, even to experts, 
does not, at first, manifest its true character, and, 
it would be expecting too much that the 
stereograph of the medallion should 
appear asa mould. But frequently when difficulty 
in obtaining 
in causing it 
to appear at once by placing the familiar object in 
By simply turning the 
call it, upside down in the 
stereoscope, its true character will often appear. 
Thus the stereograph of the mould upside down 
and then, generally, when 
placed in its proper position, it retains its character 
So, too, the mould photographed in a 
horizontal position I find is more likely to maintain 
Again, by taking 
for example, the 
tacks by which it is fixed to the support or the 
- knot on a cord, these readily assume their proper 
positions, and, insignificant as they are, drag the 
Nothing exhibits 
more clearly than such facts as these the effect of 


violence to our 


The stereograph of the 


of course, 
transposed 


has been experienced by individuals 
pseudoscopic effect, I have succeeded 


an unusual position. 

pseudograph, as we may 
occasions no difficulty, 
as a mould. 


its character in the stereoscope. 
advantage of accidental features, 


whole picture into proper relief. 


the most minute conditions in stereoscopic vision. 


In the photograph upon the screen, a combination 


has been made upon a table of objects of wood, 


metal, and glass, some with peculiar lustre, of 
familiar and unfamiliar forms and sizes, and with- 


out marked background. It forms a beautiful 
stereograph. But, when mounted pseudoscopically, 
at first it is very unsatisfactory, persons sometimes 
stop and wipe the glasses of the stereoscope ; but 
finally, as a rule, the objects arrange themselves in 
inverse order, suspended in mid-air, on a plane with 
the reversed slope of the table. The effect is 
magical, When great difficulty is experienced in 
obtaining it, simple inversion of the seudograph 
will produce it, and it will be retained after it has 
been properly placed. The photograph of the old 
jelly mould on the screen is an excellent subject 
that yields its proper effect at once. Itisa sugges- 
tion taken from Dr. Carpenter. There is little 
familiar about it. ` 
` Now, the differences between the binocular 
pictures, minute as they must necessarily be, 
would entirely escape representation in any 
ordinary drawing, md in a subject of any com- 
plexity, even with the greatest care could not be 
rendered, might even be reversed in character. 
The infinitesimal character of the differences be- 
tween the binocular pictures, which the eyes can 
take hold of and translate into distance and form, 
oan hardly be appreciated from mere statement, 
If a slip, about 2}in. by 23in., is printed from 
ordinary type, and the type is then distributed 
and reset, as nearly as possible in the same Way, an 
impression from the latter combined in the stereo- 
scope with one from the former, will manifest 
differences in the projection of some letters in 
front of the plane of the paper, and the recession 
of others behind it, or even of words inolined at 
different angles to the plane of the paper—effects 
due to varying distances between the similar letters. 
It has been proposed to test bank-notes in this 
way. If similar halves from the same plate are 
combined in the stereoscope, they will remain flat 
whilst if halves from different plates are combine 
the minutest differences will manifest themselves 
as in the printed slips alluded to. So the celebrated 
Chimenti pictures in the museum at Lille, which 
Sir David Brewster regarded as stereoscopic mates, 
en close examination only exhibit such differences 
as might be expected between any original arid its 
copy, as they give mixed pseudoscopic and stereo- 
scopic effect. : 

Bat just at this point photography comes to our 
aid, rendering, with mathematical accuracy, 
minutest differences. All that would be necessary 
would be to take two pictures from points of view 
about Sin. apart, either with the same camera in 
succession, or with two cameras simultaneously ; 
or, With what is practically the same, the so-called 
stereoscopic camera, in which case the two pictures 
are on halves of the same plate of glass. One 
advantage of the double camera is, that moving 
ebjects are included in its range. But when the 
negatives are on the same piece of glass, the paper 


|- 
f 


has puzzled many, 
on the right half of the 
the left half? Even Sir 
reason somewhat in this 


to be sure, but in relief, It is 
statement with the ordinary 
because the lenses are more 


other, and then supporting 


eye on the ground glass, 


to, in obtaining it, 
of the stereoscopic 


simple rule, 


of the pioture, on the ground glass? First, let us 
note what presentations of a transparent pioture 
can be made. On the screen will be recognised a 
negative of our screen of vertical lines and arrow. 
The letters have been introduced to indicate 
changes. First, then, we have the normal position, 
next simply turned upside down, next in an up- 
but as if seen from the other side, 
or looking upon the face of type—say type inverted, 
and lastly, both upside down and type inverted. 
Now, the image of an object thrown by a lens 
appears upside down and type inverted to an 
observer upon the same side of the screen as the 
lens, or as it would appear to you if the lantern 
were projecting images from objects in their 
natural position, Fig. 6, a; but if these same images 


right position, 


upon the soreen were looked at from the other side 
of the soreen, they would still be upside down, but 
the type inversion would be corrected ; they would 
only be upside down, like a negative, upside down, 
and with the film side from you, which, by simply 
turning right side up, becomes normal Fig. 6, b. 

ow, the two pictures thrown upon the ground 
glass of the binocular camera have the same 
character ; seen from behind on the ground glass, 
they are simply upside down. Thus we see that by 
taking two stereoscopic pictures, which are properly 
placed, and turning each for itself upside down, 
we can change the relation between the distances 
of similar points in the pictures; those that were 
nearer together before will now be further apart— 
the combination will be pseudoscopic. If it is a 
glass stereograph, and we fasten the pictures in 


their new positions, no turning of the whole com- 
bination, 


and will remain so until each picture is inverted 
for itself, or until they are separated and trans- 
posed, which would bring the same edges of the 
halves together as separate inversion would. 
Thus the pictures on the ground glass of the 
stereoscopic camera are simply upside down, Fig. 
6, 5 if each could be turned right side up for itself 
the combination would be stereoscopic ; unless that 
is done, the combination must be pseudoscopic. 


(Zo be concluded.) 


THE PHOTO-SALTS OF SILVER 
AND PHOTOGRAPHY IN NATURAL 
COLOURS. 


HE researches which Mr. Carey Lea, of Phila- 
delphia, has recent) published, having 
reference to the identity of the photo-salts of silver 
with the material of the latent photographic image, 
are of much interest, although they do not lead us 
much further towards that much-desired, but 
seemingly impossible, result, photography in 
natural colours, We make the following extracts 
from a paper by Mr. Lea, in the Photographic 
News :—If we expose silver chloride precipitated 
with excess of HCl to light, we get a deep purple 
black substance which, boiled with dilute nitric 
acid, gives up a little silver, at the same time 
somewhat lightening in colour, and forming a dull 
purple material which olosely resembles some of 
the formsof photo-chloride; mostly those produced 


by the action of sodio hypochlorite or of ferric- 


chloride on metallic silver. It shows the same 
reactions with ammonia that they do. The 


prints made from them must be cut apart, and 
transposed in mounting for the stereoscope. This 
for is not the right-eye picture 

lass, and the left eye on 

avid Brewster seems to 
way in his description of 
what he calls a camera stereoscope, which he re- 
commends very highly. He says, that by com- 
bining the two pictures on the ground glass of a 
binooular camera, by means of a lenticular stereo 
scope attached to the back of it, groups of figures, 
and so forth, may be seen in relief—upside down, 
not easy to test this 
stereoscopic camera, 
than the interocular 
distance apart, and the similar points of the ground- 
glass pictures are too far apart; but by cutting a 
strip out of the centre of the negative taken with 
one of these cameras, as I have done, and thus 
bringing the similar points within 23in. of each 
the halves on a piece of 
plain glass, just as they present themselves to the 
and introducing them into 
the stereoscope, the same effect should be produced. 
It will be found to be pseudoscopic. If the subject 
has been carefully selected, unmistakably so; ita 
landscape, or a portrait, the difficulty before alluded 
will be experienced. As this 
fact has a bearing on other interesting applications 
principle, we may take more 
time to make it apparent. Let us test it by our 
that similar points of the pictures 
nearer together will appear nearer the observer. 
Any change in the position of the pictures that 
does not affect this condition will not affect their 
binocular character. Now, what is the character 


no mode of looking at it from front or. 
Tear, can change this condition—it is pseudoscopio, 


In 
lai 


brighter ooloured photo-chlorides are not formed 
by the action of light on silver chloride. But these 
brighter coloured chlorides can also be shown to be 
formed through the action of light. Most salts of 
silver darken by exposure, and when these dark 
products are treated, first with HCl, and then, 
after thorough washing, are boiled with dilute 
nitric acid, we can obtain results perhaps as varied 
as those arising from purely chemical action. 
Silver Oxalate exposed for two days to sunshine, 
covered with water, and with frequent agitation, 
changed to a deep brownish black, which, by treat- 
ment with HCl, became a little lighter. When 
this product was washed and boiled with strong 
nitric acid, it acquired a fine deep copper-red 
colour, the acid taking up silver. This red sub- 
stance dissolved in ammonia readily, leaving a 
small amount of black residue; the same with 
sodium hyposulphite. 

(This examination, made a year ago, has recently 
been repeated with a view to obtaining a quantita- 
tive determination of the proportion of Ag, Cl 
contained in the red product. The exposure was 
for about a day; the oxalate at the end of the ex- 
posure seemed absolutely black. After treatment 
with HCl, it assumed a purple black shade. After 
thorough washing and boiling with dilute nitric 
acid, which removed a large quantity of silver, per- 
haps twelve or fifteen per cent. of the entire quan- 
tity, it had a fine lilac purple colour. Analysis 
showed that it contained about one-half of one per 
cent, of sub-chloride. or, more exactly, 0°45 per cent. 
AgCl was found.) The red chloride thus obtained 
from silver oxalate not only closely resembles the 
red chloride obtained by means exclusively 
chemical, but shows thesame behaviour to reagenta. 
Treated with ammonia it dissolves, leaving a black 
residue. The formation of this residue takes place 
precisely in the same manner with both substances, 
As fast as the material dissolves the liquid becomes 
clouded, and an extremely fine black substance 
seems to form within it, which gradually falls to 
the bottom. Treated with solutions of the alkaline 
haloids, the red chloride derived from exposed 
silver oxalate remains unchanged, after twenty- 
four hours’ contact with potassic chloride, and 
becomes paler and more lilac under potassio 
bromide ; under potassic iodide becomes grey. 
These reactions correspond with those of the 
photo-chloride. a 

Silver Phosphate belongs to the more sensitive 
silver salts, and easily darkens in sunlight. In a 
few hours it becomes greenish all through, after 
which further exposure produces little visible 
effect. This product becomes with HCl 
quickly grey, and by treatment with nitrio acid 
after washing, light pink. Silver Turtrate, by 
exposure to sun, became quite black. With HCl 
this changed to reddish grey or dull pink. This 
product well washed, and let stand with cold nitric 
acid 1°36, became first lavender, and then light 

ink. Silver Carbonate, by prolonged exposure, 

ecame greenish black, and with the above treat- 
ment yielded a dull pink photo-chloride. Silver 
Pyro-phosphate, even by several days’ exposure to 
winter sun, did not blacken, but assumed an 
ochreous or buff shade. With HCl this passed toa 
sort of salmon pink, and by heating a few minutes 
with dilute nitric avid, to a beautiful copper shade. 
Silver Acetate was singularly little affected by sun- 
light ; it looked blackish, but on closer inspection 
was found to be very little altered. By the same 
treatment as above it yielded a pale pink photo- 
chloride, So far as examined, all silver salts thus 
treated yielded pink or red photo-chloride. , 

These facts may serve to show the identity of 
the photo-chloride with the principal produot of 
the continued action of light on silver chloride 
and on other salts of silver subsequently convert 0 
into chloride. I should wish, however, to use this 
word identity in a somewhat limited sense. When 
the photo-chlorides are formed by different methods 
without the aid of light, hardly any two forms can 
be considered absolutely identical. They differ in 
colour and in proportion of sub-chloride ; but they 
also differ in other respects, especially in resistance 
to reagents. Some forms are far more easily de- 
stroyed by nitric acid. Those obtained by the 
action of sodium hypophosphite are amongst the 
most easily destroyed by nitric acid ; there is varia- 
tion, too, in the degree of their résistance to am- 
monia. Very similar differences are found in the 
stability of the photo-chlorides obtained by the 
action of light. Some are much more readily 
attacked by nitric acid than others; the product 
obtained by the action of light on silver chloride 
resists ammonia more strongly than that obtained 
by the action of HCl on exposed silver oxalate, 

his last is quickly attacked. Generally, I think, 
the dark-coloured forms are the most stable. Ata 
future time it may, perhaps, be possible to dis- 
tinguish more exactly between these varieties, 


I next pass to the consideration of the identity 
existing between the photo-salts and the material 
of the latent image. Before entering, however, on 
that matter, it is necessary todescribe a reaction lead- 
ing to the formation of these pee somewhat 

fering from the reactions already mentioned, and 
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which has important bearing on the.snbjeot.- The 
remarkable action which an alkaline hypo- 
phosphite exerts on salts of copper was described 
many years ago by M. Wurtz. Its action on silver 
salts, though there is no Pery between the 
two, has enabled me to find a key to some of the 
great difficulties of the latent image. A dilute 
solution of sodium hypophosphite, if poured over 
a mass of chloride, bromide, or iodide of silver, 
formed in the absence of light, produces no visible 
effect, but has the property of bringing these 
substances into the condition in which they exist 
in the latent image. Applied in strong solution 
and with the aid of heat, it produces brown. purple 
photo-chloride, bromide, and iodide of silver. I 
will here briefly describe the first of these com- 
pounds, in order to continue the series of photo- 
sthlorides, and then pass to the consideration of the 
latent image. ig 


Photo-Ohloride of Silver by Sodium Hypo- 
. phosphite. 


Silver chloride freshly precipitated with excess 
of HCl and well washed, placed in a flask with a 
strong solution of sodium hypophosphite and heat 
applied, begins to darken before the boiling point 
is reached. Actual boiling for ten or fifteen 
minutes ere adeep chocolate colour. This pro- 
duct, well washed and freed from traces of metallic 
silver by cautious boiling with very dilute nitric 
acid, has a pink, red, or brown colour, varying in 
intensity according to the length of the action. 
Sometimes a lavender shade is produced, and this 
is more apt to be the case when the silver chloride 
has been precipitated with excess of silver nitrate 
instead of excess of HCl, Silver determinations 
of two specimens of the purified product were 
made, indicating the presence in one specimen of 
1°77 per cent. of sub-chloride, in the other of 3°53. 
By the continued action of heat for many hours, a 
complete reduction to metallic silver takes place. 
Photo-chloride obtained in this way has generally 
a brown or dull purple colour, Boiled with nitric 
acid it is apt to break up in as many minutes as 
some other forms would require hours for decom- 
position, yielding white chloride, whilst the nitric 
acid takes up small quantities of silver. 


Identity of Photo-salts with the Material of 
the Latent Image. 


It is proposed here to show: Ist, That in the 
entire absence of light, sodium hypophosphite is 
able to affect a sensitive film of silver haloid 
éxaotly in the same way as does light, producing a 
result equivalent to a latent image formed by light, 
and capable of development in the same way as an 
actual impression of light. 2nd, That these two 
effects, the impression produced by hypophosphite 
and that by light, comport themselves to reagents 
exactly the same way, and seem every way iden- 
tical, 3rd, That the image produced by hypophos- 
phite on silver chloride always gives rise to a posi- 
tive development ; but on silver bromide may.give 
rise either to a director reverse image, both of these 
effects corresponding exactly with those of light. 
More than this, sodium hypophosphite may be 
made to reverse the image produced by light on 
silver bromide, and conversely light may be made 
toreverse the action of hypophosphite. So exact a 
correspondence in these remarkable properties can 
scarcely be fortuitous. 
H we form a film of chloride, bromide, or iodide 
of silver, and with a glass rod dipped in solution 


of. hypophosphite make marks upon it, these 
a A F finds its counterpart in the action of sodium hypo- 


marke can, with the utmost ease, be developed in 
precisely the same way as an image produced by 
exposuré to light. f : 

A very simple mode of operating consists in im- 
bibing photographic paper with a solution of an 
alkaline haloid, drying, applying a silver solution, 
and then thoroughly washing, all of course with 
careful exclusion of active Tight. If the silver 
solution is acidulated with nitric acid, a drop to 


_ the ounce, the result is brighter, but this is not 


Important. In any case the washing must be 
thorough. Marks made on this paper can be de- 
veloped with the oxalate developer with the utmost 
fao ty. If a strong solution of the hypophosphite 
is applied cold, it may-be washed off at the end of 
a minute; but a stronger impression is obtained. 
by ‘allowing it to wait half an hour before de- 
veloping; or the action may be accelerated and 
increased in strength by laying the freshly-marked 
paper on a hot surface—or, better, by steaming it 

ore applying the developer. A convenient 
mode of steaming it is to lay two pieces of glass 
on a small water-bath, kept boiling, with a space 
between them. Over this space the paper is rested 
aper prepared with a 
solution of KCl, KBr, or KI, dried, and floated 
on acidulated solution of silver nitrate, and well 
washed, if marked with strong solution of hypo- 
phosphite and steamed for two.or three. minutes, 
will 1 the marks as black as ink on a white 
ground. e use of heat simply gives a blacker 


development; but a very vigorous image may be 


got without. A similar result may be obtained by 


substituting for the hypophosphite a dilute solu- 
tion of. potash.and an oxidisable organic substance, | 


With milk-sugar the action is very energetic, and 
‘heat is quite superfluous, Both these are the 
initial steps of reactions which, when prolonged, 
‘result in the visible formation of the coloured 
55 It is a matter of interest that sodium 


„effects, has no developing power whatever. 


that. by hypophosphite, are similarly affected by 
‘reagents. As an example of this identity of effect 
produced on the two impressions, I first take the 
‘action of nitric acid. Chloride, bromide, and 
iodide papers were exposed to moderate diffused 


br. mide for four or five seconds, the iodide for 


known action of light is in play. 
action cannot be due to oxidation, as has been sug- 
gested, because hypophosphite reverses, and cer- 
tainly cannot oxidise. 


ypophosphite, which produces the above-described 


The two impressions, that formed by light and 


light, under a screen with openings, for a proper 
time to form a latent image, the chloride and 


twenty or twenty-five. They were then cut into 
nalves, and one half of each was soaked in strong 
nitric acid for five minutes. These halves were 
then washed for some hours, and were developed 
along with the halves not so treated. Result was, 
Jatent image on silyer chloride almost, if not 
quite, uninjured; on silver bromide, somewhat 
affected, but still strong; on silver iodide, entirely 
destroyed. Similar portions of the same papers 


were then marked with hypophosphite, and were 


eut into halves, and one half was subjected to the 
action of nitric acid in exactly the same way as 
the previous. The result was exactly as before. 
The hypophosphite marks on the half of the 
chloride paper that had been treated with acid 
came out in development as vigorously as on the 
half that had not been treated. The bromide 


paper showed the marks weakened by the acid, but 


still strong; on the iodide not a trace appeared. 
In all respects the result was the same; what the 
one resisted, the other resisted; what destroyed 
the one, destroyed the other. 

The impressions produced by alkaline hypophos- 
phite upon silver chloride always give rise to 


‘direct images darker than the ground on which 


they are formed. The same substance produces an 
impression on silver bromide which may, by de- 
velopment, produce either a direct or reverse 
image; so that there is a perfect parallelism with 
the action of light. The reverse action of light, 
sometimes called solarisation, shows itself as fol- 
lows: A film of bromide being exposed to light, 
part covered by an opaque screen, the exposed 
portion receives an impression capable of develop- 


ment, and this impression grows in strength to a 
‘certain point, then recedes and reaches a condition 


in which it less susceptible of development than 


before exposure. All bromide films, even unex- 
‘posed to light, will darken in a developing solution 
m time. The portion that under the action of 
light has reached the reverse stage resists the 
‘reducing action of the developer better than that 
‘which was not exposed at all, and consequently 
‘appears after development as light on a dark ground, 
and is, therefore, a reverse image. As to the cause 
of this action, we are as yet wholly in the dark. If 


the continued effect of light was simply to restore 
the affected part to its original state, we might 


attempt an explanation by affirming that the con- 
‘tinued action of light undid its own work. But the 


fact of the resistance to reduction being greater 
than before exposure shows that ‘some as yet un- 
The reverse 


The reversing action of light on silver bromide 


phosphite. If we take bromide paper (it is im- 
material whether in making it the bromide or the 
silver solution be applied first; but for these ex- 
periments on the reversal of the image it is essen- 
tial that a pure neutral silver solution be employed 

and that after the second solution has been applied 


the paper should be thoroughly washed, all the 


Operations being, of course, performed by inactive 
light), if we take such paper and make marks on 
it with a strong solution of hypophosphite, and 
then throw the paper into potassio-ferrous oxalate, 
we shall get a direct development; the marks will 
be stronger than the ground. 

If, now, we continually weaken the hypo- 
phosphite solution, we shall presently reach a 

oint at which these marks are, in development, 
indistinguishable from fhe ground on which they 
were made; but, continuing the dilution still 
further, we presently reach a point at which the 
marks reappear, but this time reversely, as lighter 
marks on a darker ground, This result is obtained 
with about a two per cent. solution; the first 
mentioned effect comes with a solution of 25 or 30 
per cent., so that according as we use the hypho- 
phosphite solution stronger or weaker, we obtain 
exactly opposite effects. Here the parallelism is 
striking, but not perfect; at least, it remains to 
be explained why the action in the two cases pro- 
ceeds in a reverse order. All the other reactions 
show a perfect identity. 

Time will also sometimes produce the same effect 
as dilution. 
twenty-four or forty-eight hours, giving at first a 
direct image, may, after that time, give a reverse 


Paper marked and put away for 


one. This effect is extremely uncertain, and, I 
think, exceptional. I have kept very many pieces 
for periods from a few hours to several weeks, 
which first and last gave direct images only. -A 
few became reversed; but the experiment itself, 
the opposite effect of strong and weak solutions, 
is liable to no such uncertainty. 


Again, we may make light and hypophosphite 


interact, and each reverse the other's action. To 
make hypophosphite reverse the action of tight, 


I take a piece of silver bromide paper, expose 
it to the action of diffuse daylight for a 


few seconds, then, taking it to the dark room 
make marks upon it with a glass rod dipped 
in solution o 


hypophosphite. On develop- 
ing with potassio-ferrous oxalate the marks appear 


lighter than the ground. Or, what is perhaps 
more striking, we take two pieces of such paper, 
retain one in the dark room, and expose the other 
from five to twenty seconds to diffuse light, then 
make marks on both with a glass rod dipped in 


strong solution of hypophosphite, and then, after 
allowing a few minutes for the hypophosphite 
to act, place them both in a solution of potassio- 


ferrous oxalate. The marks will develop, in the 


one case, as dark on a light ground, in the other 
(that perce to daylight) as light on the dark 
round. 

i We have here made the hypophosphite imitate 
the action of light; it has reversed the image in 
the same way as would result from a prolonged 
exposure to light. It will next be shown that light 
may be made to imitate the action of hypophos- 
phite, and reverse the effect already produced by 
that or other reducing agents, i 

If we take the red or purple silver bromide, pre- 
paring it with exclusion of light, and the same pre- 
caution as in the case of a dry-plate, and extend it 
over paper (it is best, though not essential, to mix 
it with a little gelatine to enable it to retain its 
hold on the paper in the subsequent treatment), 
dry it, and expose it to light under a screen, such 
as a piece of opaque stiff pasteboard with openings 
cut in it, then apply potassio-ferrous oxalate, we 
shall obtain a very remarkable effect: all the parts 
exposed to light take a reverse development, and 
appear as lighter spaces on a dark ground. And 
this goes so far that we may expose till we get a 
visible and quite strong image, darker than the 
ground, and yet in development this darker portion 
will come out lighter than the ground. Indeed, I 
have one specimen which shows almost white 
figures on an intensely black ground. Before 
development these light figures were brown, by 
exposure to light, on a rose-purple ground. I have 
seen few more curious results than this. 

It then appears that in all the numerous ways 
in which it is possible to compare the photo- 
salts with the material of the latent image, they 
are found to be identical. The proofs based on 
development generally, and especially on the re- 
versal of the latent image, seem very strong, and 
these receive additional support from the exact 
identity of reactions shown by the photo-salts, 
and by the material of the latent image. 


ALCOHOL IN DISSOLVING ANILINE 


HE greater part of the aniline pigments are at 
T present made “soluble in water.” Many 
kinds of blue, however, especially the phenyl- 
violet and blue, are almost invariably introduced 
into commerce as soluble in alcohol, and repeatedly 
the complaint has been heard that these dyes did 
not dye as they should. The reason why was 
unknown for a long time, until finally a Crefeld 
manufacturer succeeded in discovering the male 
factor. The cause was due to the alcohol used, 
which did not permit the aniline to do its full duty. 
The writer was also prompted by several scientific 
men to institute experiments, and found that, 
especially the amaranth, if not treated with the 
best alcohol, free from fusel oil, became very 
irritable. The method of the dyer when using 
alcohol for dissolving aniline is to employ it of 90 
or 95 per cent. purity, and to heat the corresponding 
colour for a longer or shorter period with it; 
others boil it. If he uses a pure alcohol no change 
of colour takes place, even after continued heating 
(the writer prolonged it for from eight to ten 
hours). But when using an alcohol containing 
fusel oil a change of colour ocourred in a propor- 
tionally short time. Many colours, especially the 
above-mentioned amaranth (reddish violet), were 
completely destroyed, and brown decomposition 
products were thrown down. In order to avoid 
these effects the alcohol to be used for ome 
the aniline pigments must invariably be teste 
before being used, and herewith are several 
methods, easily performed by every dyer. 

(1) Rubbing Test.— This test is performed b; 
‘pouring a portion of the alcohol to be examin 
into the hollow of the hand (which, of course, must 


have beenpreviously wgshed and thoroughly dried), 
‘then rubbing it with the other hand, and after 


‘evaporation smelling them. If the alcohol con- 


410 


tamed fusel oil this, of course, 
presence by the smell. 


(2) To 10 cubic centimetres of the alcohol add 
10 drops coloured aniline oil and 2 or 3 drops of 
hydrochloric acid. If fusel oil is present, even if 
only h of 1 per cent., the alcohol will be coloured 
perceptibly red. Should, however, the percentage 
of fusel oil be still smaller, dilute a larger quantity 
of alcohol with about 100 cubic centimetres of 
water, agitate with chloroform, and let the latter 
evaporate. Test No. 1 is then performed with the 
residue. I can recommend this method of testing, 
which was proposed by A. Jorison. The following 
can also be relied on :—(3) A percentage of fusel 
oil in the alcohol can be recognised by permitting 
he residue 
of pure alcohol has no smell, but it will have if 
(4) A very good method is 

to add 1 per cent. of chemically pure caustic potash, 
and heat. Pure alcohol must only colour to a very 
* pale yellow. (5) Dr. Tillmanns proposes to dissolve 
one part red violet in fifty parts of the alcohol to 
be tested, and to heat it for somo time, after having 
it with a standard sample of the same 
colour dissolved in a known good alcohol. After 


a sample to evaporate from a saucer. 


containing fusel oil. 


compare 


heating for one-half hour the colour should not 
have altered—that is, have become dirty-looking 
or reddish. (6) Finally, the. following method is 
very reliable: —Make three marks on a test tube; 
the lower two are to be located equally far apart; 
the upper mark, however, stands so far above the 
central that the distance between the two is double 
that between the lower and the central marks. 
The test tube is next filled with alcohol up to the 
lower mark. Upon this is poured ether, reaching 
up to the central mark, and distilled water is finally 
filled in to reach the top mark. The test tube is 
then closed, amd thoroughly shaken, and then set 
vertically in a quiet place until the contents have 
separated into two plainly perceptible strata of 
fluid, which will occur in about five minutes. 
The lower stratum consists of water and alcohol, 
the upper of ether, which contains all the fusel 
oil formerly present in the alcohol. By inclining 
the test tube carefully, the ether is decanted from 
the mixture of water and alcohol upon a small, 
flat porcelain evaporating dish. This, of course, 
must be perfectly clean. The small porcelain dish 
is then set upon the flat of the hand, whereby the 
ether quickly evaporates, This operation can still 
be accelerated by a gentle to and fro motion, 
en the ether has evaporated, there will remain 
upon the dish an aqueous fluid, which is void of 
dour if the alcohol is perfectly free from fusel 
oil, but will smell strongly of the latter if the 
alcohol is impure. ; 
It is very probable that the manufacturer has 
had to listen to many complaints, due altogether to 
the use of impure alcohol. Let the dyer be careful, 
therefore, to test the alcohol he uses for dissolving 
aniline pigments, first, to see whether it is pure, 
and second, whether the alcohol is really of 90 or 
95 per cent. purity, because the more dilute it is 
the greater the quantity necessary for dissolving. — 
H. KRATZER, translated in The Dyer. 
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THE PATHOLOGY OF FATIGUE. 


DRoOfF. ANGELO MOSSO, of Turin, with the 
aid of coadjutors in his laboratory, has for 
some years been working at the physiology of 
fatigue, and now he has turned his attention to 
the pathological manifestations of that physical 
‘condition. Fatigue carried beyond the moderate 
stage, at which it is decidedly beneficial, subjects 
the blood to a decomposing process through the in- 
‘filtration into it of substances which act as poisons 
—substances which, when injected into the circu- 
lation of healthy animals, induce malaise and all 
the signs of excessive exhaustion. The researches 
which seem to justify this finding are embodied in 
an elaborate paper recently submitted to-the Acca- 
demia dei Lincei, and shortly to be made accessible 
in its printed Transactions. Fatigue, according to 
Prof. Mosso, when incurred within limits regulated 
by the resisting power of the subject, has its plea- 
sures and even joys—these being the expression of 
the organic consciousness that the active destruc- 
‘tion of tissue is normally balanced by its recon- 
struction, a process. yielding the sense of reinforce- 
ment and exhilaration. It was on the soldiers of 
the Italian army that Mosso’s experiments were 
made, and he has convinced himself that he has 
arrived at practical regulations as to the amount of 
‘exertion to be put forth on the march, as to the 
est distribution of the halts and of sleep, and as 
do the lightening of the weight each soldier has, to 
narry. The tent, for instance, which the Italian 
linesman has to take in his knapsack might, he 
thinks, be advantageously dispensed with. Again 
the vexata questio of the comparative strength o 
the much-extolled Romen legionary and his modern 
counterpart has not been neglected by Prof. Mosso, 
who has even traversed the archsological field in 
order to settle it. He has examined, the richly- 


furnished museums of antique Roman armour and | 


impedimenta scattered through the Italian cities, 
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will betray its] and he comes to the conclusion that in point of 
stature and bodily power the modern soldier is in 
no way inferior to the ancient, The Roman armies 
under the ablest disciplinarians had their strag- 
glers and their physically distressed’ upon the 
march; while the treatment available for their 
wounded on the battlefield and the ambulance-tent 
was comparatively rude and ineffective. And yet 
they were the conquerors of the then known world. 


—La ncet. 


SIMPLE BACK GEAR FOR FOOT 
LATHES. 


= 


a simple and inexpensive device for securing a slow, 
strong motion, which is adapted to much heavier 
work than that commonly done on small lathes. 
Of course, there is a limit to the size of work possi- 
ble with a light lathe, even though provided with 
back gear, the limit being determined by the 
strength and rigidity of the bed and other parts; 
but Trost any lathe worth possessing should be 
sufficiently rigid to permit of boring the cylinder 
of a one-horse power engine and doing all of the 
other work on such an engine, with the exception, 
perhaps, of boring and turning the flywheel. The 
attachment is so simple that little more than a 

lance at the engraving is required to convey the 
full idea of its construction and application., To 
the baok of the face plate is secured a disc of hard 
wood, such as maple, cherry, or mahogany, as large 
in diameter as can be swung in the lathe. The 
wood may be fastened to the face plate by means 
of ordinary wood screws. passing through the plate 
into wood, or by bolts. Two small straight lag 
screws, or coach screws, or large wood screws, are 
selected ; one of them to be used as a tangent sorew 
for driving the wooden disc, the other to be fluted 
like a trap and used for cutting the edge of the 
wooden disc, so as to convert it into a worm 
wheel adapted to the tangent screw. In the edge 
of the wooden disc is turned a groove, formed on 
a clroular curve of a little greater radius than that 
of the screw. The screws are centred in the lathe 
and trued, and a journal is formed near each end 
of each screw. A small gtooved pulley is fitted 
to the shank of one of the screws, and the screw is 
journalled in wooden or metallic boxes, secured by 


small clips to an upright pel gece by a cross bar 


extending across the lathe bed and held in position 
by a bolt, The screw is now fluted either in the 
lathe or by means of a file, the flutes being prefer- 
ably formed on a spiral, The screw is then heated 
red hot, plunged into powdered prussiate of potash 
again heated to a red heat, and finally p unged 
into cold water. This operation casehardens the 
iron, so that it will out the wood without being 
easily dulled. The fluted screw is now placed in 
its journal boxes, and a round belt is passed from 
the drive wheel of the lathe over two small guide 
pulleys, supported as shown, and around the 
pulley onthesorew. The screw is rapidly revolved, 
and the frame by which it is supported is driven 
forward by the taps of a hammer until the threads 
engage ‘ho periphery of the wooden diso. When 
the disc has made one revolution, the marks of the 
screw are examined, and if they coincide where 
they overlap, the operation is continued by 
gradually tapping the frame forward until the 
screw has cut as deeply as possible into the wood, 
when the fluted screw is replaced by the entire 
one, and the attachment is complete. Should the 
threads lack much of coming together after the 
diso has made one revolution, the diso must be 


T often happens that thei owner of an ordinary 

foot lathe desires to accomplish work beyond 
the capacity of. his lathe. For example, he may 
desire to bore an engine cylinder or turn an iron 
wheel, or turn or bore a large piece of wrought iron 
or steel. Any of these operations requires slow 
speed and strong driving, both of which are im- 
possible without back gear or its equivalent; but 
back gear is expensive, and most foot lathes would 
not warrant its application. The engraving shows 
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turned down a very little. The wooden werm wheel 
should be saturated around its periphery with a 
heavy oil, or what is better is to rub on tallow and 
melt it by means of a gas flame or lamp, so that it 
will be absorbed by the wood.—Scientific American, 


USEFUL AND SCIENTIFIC NOTES. 


— T — 


Hydride of Nitrogen.—A brilliant discovery 
is announced in the current number of the Berichte 
der Deut. Chem. Ges. by Dr. Theodor Curtius, who 
has succeeded in preparing the long-sought-for 
hydride of nitrogen (NH,),, amidogen, diamide, 
or sider pag as it is variously termed. This re- 
markable body, which hag hitherto baffled all 
attempts at isolation, is now shown to be a gas 
perfectly stable up to a very high temperature, o 
a peculiar odour, differing from that of ammonia, 
exceedingly soluble in water, and of basic properties, 
In the course of his work upon the diazo-compounds 
of the fatty series, Dr. Curtius treated diazo-acetio 
ether with hot, strong potash, and obtained the 
potassium salt of a new diazo-fatty acid, which on 
addition of mineral acids yielded yellow tabular 
or parals of the free diazo-acid. On digesting the 
yellow aqueous solution of this acid with very 
dilute sulphuric acid the colour disappeared 
without the usual evolution of nitrogen; and 
on cooling a ee ene crystalline sub- 
stance separated out, which was shown by 
analysis to be no other than 0 
amidogen (NHz) . H,SO,. These crystals remain 
unchanged at 250°, but on strongly heating over a 
flame melted with explosive evolution of gas and 
deposition of sulphur. On warming this salt with 
potash solution the free diamide (NH) was ex- 
pelled as a gas which changed red litmus into blue, 
and rendered itself evident by its irritating odour, 
The gas fumed in contact with hydrochloric acid 
forming the hydrochloride, and on leading it into 
sulphuric acid reformed the sulphate. It pos- 
sessed energetic reducing properties, reducing 
Fehling’s and ammonical silver solutions in the 
cold, gave a dense red precipitate with neutral 
copper sulphate, and formed crystalline compounds 
with aromatic aldehydes and ketones. It is very 
seldom that chemistry is enriched by the discovery 
of a new gas, and the intrinsic value of the isola- 
tion of amidogen to both organic and inorganic 
chemistry renders the communication of Dr. 
Curtius one of exceptional and of far more than 
passing interest.— Nature. 

Death by ‘Electricity—A number of in- 
teresting experiments have just been made with 
such electrical machines as are employed in in- 


dustries, with the view of determining under what 


conditions they may become dangerous, These 
have been conducted by M. D Arsonval, who has 
already established the fact that what is truly 
dangerous where these machines are used is the 
extra current. that occurs at the moment the 
current is broken, and in order toannul this extra 
current he proposed to interpose a series of volta- 
meters containing acidulated water along the oon- 
ducting wire. The new arrangement now em- 
ployed is at once more simple and efficient. It 
consists of a V-shaped tube made of an insulating. 
substance, which, after being filled with meroury, 
is interposed in the main current. In order to 
close the latter it is only necessary to turn a tap 
which is arranged similarly to the tap on a gas. pipe. 
In ‘this way the machine is unprimed without 
its being able'to give an extra current spark 
Another arrangement is also made use of, 3 
glass tube sbeing ifilled zwith mercury and dipped 
into a reservoir containing the same substance. 
This tube is provided with a ground stopper, 
this not only permitting the suppression of the 
extra ourrent but also interposing any sort of 
resistance in the current. Although these details 
appear rather techional, they relate to a most im- 
portant matter. The use of electrical machines is 
inoreasing, and it is of practical use to know that 
currents are not dangerous until a power of 500 
volts is reached. It is also of interest to know. 
that the mechanism of death varies with the 
nature of the electricity used. Thus, with the 
extra ourrent or with alternating currents, there 
is no anatomical lesion, and the patient can usually 
be brought back to life through the practice of 
artificial respiration, as employed in oases of 
drowning. , i 
Huamanripa.—The plant known by the name 
of huamavripa amongst the natives of Peru is made 
use of by them in cases of bronchitis, catarrh, and 
slight ‘hemorrhages. It has been recently. 
examined by Dr. Zapater, who employed an infusion 
made of 26 parts of the leaves of 1,000 of water. 
In small doses it quickens the cardiac pulsation, 
and augments the secretions, especially the saliva. 
In lurger doses it produces vomiting and sweating. 
and diminishes the oardiao beats, the respiratio 
and the temperature. In cases of pleurisy an 


pneumonia it appears to exercise almost a specific - 


action. Itis, besides, an excellent sudorific. 
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‘SCIENTIFIC NEWS. 


— n A 


N amended orbit of the Great Southern 
3 comet (1887 ) has been computed by 
Mr. Chandler, and the elements are now found 


to agree closely with those deduced by Mr. 


Finlayand published in the Monthly Notices 
of the B.A.S. for March last. 


The Rev. T. E. Espia, F. R. A. S., has issued a 
circular announcing that his arrangement with 
the Liverpool Astronomical Society ceases on 
July 8 next; but thet17iin. equatoreal will be 
employed as heretofore in the observation of 
red and variable stars, and stars with remark- 
able spectra, &c, 


According to the observations of Prof. Asaph 
Hall during the present year, the position 
angle of the companion to Sirius is 24°18°, dis- 
tance 6'508” ; 1887-238. 


The death is announced of Mr. John Gibson, 
assistant to the Keeper of the Natural History 
Department of the Museum of Science and Art, 
Edinburgh, and a frequent contributor to 
magazines and serials of articles on popular 
scientific subjects, some of which have appeared. 
in a collected form. He was also the author 
of many of the natural history articles in the 
new edition of the “ Encyclopedia Britannica.” 


The death is also announced of Prof. von 
Schroff, the Viennese pharmacologist. 


The third annual general meeting of the 
Marine Biological Association was held last 
week in the rooms of the Linnean Society. 
The report for the past year stated that the 
attention of the council had been chiefly de- 
voted to the superintendence and fitting of the 
laboratory at Plymouth, and to making arrange- 


_ ments for the future work of the association 
in connection with that laboratory. It is 


expected that the laboratory will be ready for 
partial ocoupation in the present summer ; but 
the tanks and circulation of sea water cannot 
be completed for some months to come. The 
council has decided to issue to members of the 
association in the form of a journal the annual 
reports of the council and other information 
which it desires to place in the hands of mem- 
bers of the association. Itis thought that such 
a journal will serve not only for the circula- 
tion of the official publications of the council, 
but also as a means of inquiry and exchange 
of information among those who are interested 
in marine biology in its relation to the sea 
fisheries of the United Kingdom. A first-rate 
biological library is one of the most important 
appliances which the Marine Biological Asso- 
ciation must possess in its Plymouth laboratory, 
and the council trust that members and friends 
of the association will assist in the formation 
of such a library by gifts of books. The asso- 
ciation is willing and anxious to co-operate 
with individuals or associations in any part of 
the British Islands who are engaged in the 
study of the natural history of marine fishes or 
in researches in marine biology, 


At the meeting of the Royal Sooiety of 
Edinburgh last week Prof. Geikie read a paper 
by Prof. Sacco, University of Turin, on “The 
Origin of Great Alpine Lakes.” In this paper 
the author brought forward a new explanation 
of the origin of the lake basins of the Alps. 
He is of opinion that these great troughs are 
the direet result of that great movement of up- 
heaval which brought the Pliocene period of 
the Alpine regions to a close. They owe their 
origin, he thinks, partly to fractures and fold- 
ings of the strata, and partly to local sub- 
sidences and elevations. Prof. Geikie said he 
could not agree with the author that the post- 
Pliocene elevation of the Alps and Apennines 
had produced any notable amount of fracturing 
and folding. The Pliocene strata occur in approxi- 
mately horizontal and undisturbed positions 
along the foot-slopes of the Alps. And there 
was good evidence to show that the great 
Alpine valleys were much older than the 
Pliocene pariod, during which period they 
existed as fiords. Ifthe lacustrine troughs, with 
their irre depths, were due to earth move- 


-‘ments—to fractures, foldings, or local eleva- 


tions and depressions — there should be 
abundant evidence of such movements in the 
geological structure of the ground; but Dr. 
Sacco had not adduced any evidence of the 
kind required in support of his views. 


At the same meeting Mr. A. W. Hare, M. B., 
read a paper on “ Organic Matter in Drinking 
Water,” chiefly with reference to the biological 
side of the question. He stated that even in 
distilled water there are certain forms of 
organism which survive for a considerable 
time; but such water is always perfectly safe 
for drinking purposes. Water taken from deep 
wells is very free from microbes, but when left 
fora time in the open air it becomes more 
crowded with them than river water, according 
to Mr. Hare. In regard to river water, he 
pointed out thatit is a popular fallacy that 
water from a rushing torrent is safer for drink- 
ing purposes than water from a sluggish stream. 
He stated that the reverse is the fact, and in 
the case of water contaminated by sewage he 
said that after ten or twelve days there is a 
smaller number of organisms present than in 
river water, the reason assigned being that 
during the first two or three days they had 
multiplied to such an extent as to exhaust the 
pabulum in the water. 


The committee appointed by the Local 
Government Board to inquire into the efficacy 
of Pasteur's treatment for the prevention of 
hydrophobia have delivered their report. It is 
a unanimous and complete expression of confi- 
dence in the system, and it goes so far as 
to assert that rabies and hydrophobia might, 
in the opinion of the committee, be 
stamped out altogether, both in animals and 
man, if suitable measures could be stringently 
enforced. The committee consisted of Sir 
James Paget, Sir Joseph Lister, Sir H. Roscoe, 
Prof. Burdon Sanderson, Dr. Quain. Dr. Lauder 
Brunton, Dr. Fleming, with Prof. Victor 
Horsley as secretary, Three members of the 
committee and the secretary visited Paris to 
witness Pasteur’s proceedings, and since their 
return Prof. Horsley has carried out a series of 
control experiments, which, with the evidence 
previously gathered, have convinced the com- 
mittee of the value and efficacy of Pasteur’s 
system. 


Some doubt has been thrown on the evidence 
adduced by Dr. Klein in reference to the com- 
municability of scarlet fever between human 
beings and cows (see p. 307) by the researches 
of Drs, Jamieson and Edington, of Edinburgh ; 
but apparently it is only a difference of opinion 
as to the specific organism which is supposed 
to cause scarlet fever. Whether it isa strepto- 
coccus or a bacillus, there is no longer any 
doubt that the contagium can be transmitted 
from the bovine to the human organism by means 
of milk. Bacteriology has in recent years 
made great strides, and it is not improbable 
that before long the organism which is the 
cause of scarlet fever will be specified beyond 
dispute. A committee has been appointed by 
the Edinburgh Medico-Ohirurgical Society to 
inquire into the results of Dr. Edington's 
researches, and it is probable that some report 
will be made on July 20. 


The Photographic Convention of the United 
Kingdom is to be held this year at Glasgow 
from July 4 to 9. The detailed programmes of 
the exoursions and local arrangements are now 
ready, and will be forwarded on application to 
the hon. sec., J. J. Briginshaw, 128, Southwark- 
street, London, S. E. 


The cameras without lenses are becoming 
quite common in France, especially amongst 
amateurs and tourists. They have undoubted 
advantages, because there is no outlay for a 
lens, and no fear of breaking it or the ground - 
glass, which is discarded as well. Inde- 
pendently of those considerations, photographs 
of objects can be readily obtained which few 
lenses would take in, and they can,imoreover, be 
taken more accurately. 


Lieut.-Colonel Reynolds and Prof. Ramsay 
have communicated to the Chemical Society 
the result of a series of twenty-nine experi- 
ments, conducted with great care, with the ob- 
ject of determining the exact equivalent of 
zinc. The zinc used was prepared by electro- 
lysis from sulphate of zinc, the final sample 
being so nearly pure that dilute acid would 
scarcely act on it. The equivalent arrived at 
was 65˙4787 + 0°016135. 


The diatom earth or diatomite of Loch Quire, 
in Skye, is being worked. The loch has been 
drained, and the bed is now fairly dry. The 
diatomite, which lies about 18in. below the sur- 


face dnd extends downwards to a depth of 25ft., 
is cut with an ordinary peat spade, in blocks 
about 10in. ilong by 3in, broad. It is taken on 
hand-barrows to the drying-sheds, where it is 
left till dry. It is then put into the stores. 
When cut it has a greenish appearance, and is 
pretty heavy. After being dried, the colour 
changes to white, and the weight is much de- 
creased. Until such time as a permanent road 
from the seaside to the works is constructed 
the diatomite will be conveyed on horseback to 
the shipping place, at a cost of about 158. per 
ton. There is apparently an almost inex- 
haustible supply of pure diatomite, and it is 
reported that an attempt will be made at Loch 
Callumkill to work the deposit there, which 
is said to be more accessible, but it is not quite 
so pure as that at Loch Quire. j 


At the meeting of the San Francisco Micro- 
scopical Society on May 11, the secretary 
announced the receipt, from Dr. Thomas Taylor, 
Microscopist of the Department of Agriculture, 
Washington, D.C., of the last annual report of 
that department, accompanied by a number of 
coloured plates, photo-engravings and photo- 
micrographs, illustrating the crystallography 
of butter and of other animal fats. A great 
deal of work is now being done by Dr. Taylor, 
in regard to this important subject, and 
his investigations, thus far, show that 
the fats of different animals differ in their 
crystallisation, For example, if small quanti- 
ties of butter, of lard, and of beef-fat 
are separately boiled and slowly cooled for 
say twenty-four hours, the resulting crystals 
will show very marked differences under the 
microscope. The normal butter-orystal is large 
and globular, polarises brilliantly, and shows a 
well-marked St. Andrew's cross. That of lard 
shows a stellar form, while that of beef-fat 
has a foliated appearance. In course of time, 
as the butter loses its freshness, the globular 
crystals degenerate and gradually merge into 
peculiar rosette-like forms. These different 
stages of the crystallisation could be plainly 
seen in the photographs sent. Specimens of 
butter-crystals had been prepared by the secre- 
tary,and were shown as resplendent objects 
under polarised light. At the meeting on May 
25 the secretary reported that the diatomaceous 
earth recently received from St. Helena had 
proved to be very rich, but was refractory 
and difficult to clean. Various sugges- 
tions were made as to the best methods of 
treating such deposits. On May 28 the 
“annual reception” of the society was 
held, when, we learn, “never before has such 
a display of microscopes been seen on the 
Pacific coast,” for, arranged along seven rows 
of tables, there were no fewer than 64 instru- 
ments, embracing examples of the skill of all 
the leading opticians in the world. 


In the Proceedings of the Geologists’ 
Association, Dr. H. Hicks has a paper on the 
explorations now being carried on in the caves 
of Ffynnon Beuno and Cae Gwyn, N. Wales. 
He is “perfectly convinced” that they must 
have been occupied by man and animals before 
the climax of the Ice Age ; that the stalagmite 
was formed during that age, was broken up by 
marine action during submergence, and that 
the caverns were afterwards covered over by 
materials deposited from floating ice. 


We do not know exactly what is meant by 
the Jubilee Medal”—there are so of 
them—but the following is published by a con- 
temporary, and it may be of interest to a few 
of our readers :—“ The model from which the 
Jubilee Medal was made was electrotyped in 
iron, the bath used being one containing sul- 
phate of iron and sulphate of magnesium in 
equivalent proportions, the solution having a 
specific gravity of 1°155, and when the bath is 
acid it must be rendered almost neutral by 
magnesium carbonate. Two Smee cells coupled 
for intensity were used.” 


A SERIES of experiments recently made by a 
French metallurgist are stated to have proved that 
steel loses weight by rust about twice as rapidly as 
cast iron when exposed to moist air. Acidulated 
water was found to dissolve cast iron much more 
rapidly than steel. This would indicate that steel 
bridges are less affected by the acids contained in 
the smoke of locomotives than iron ones. 
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LETTERS TO THE EDITOR, 


Gag 


[We do not hold ourselves responsible for the opintons of 
our correspondents. The editor respectfully requests that ali 
communications should be drawn up as briefly as possible.) 

Ali communications should be addressed to the EDITOR of 
the ENGLISH MEOHANIO, 882, Strand, W.O, 

All Cheques and Post- ice Urders to be made payable to 
J. PASSMORE EDWARDS. 

% In order to jactlitate reference, Corrzspondents, when 
speaking of any letter previously inserted, wilt oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. 

“I would have everycne write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, thatas to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original.”—Moniaigne’s 

says. 

— . —— 
THE VISITATION OF THE ROYAL 

OBSERVATORY .—THE ALMUCANTAR. 

—A CATALOGUE OF NEW DOUBLE 

STARS—STARS VISIBLE IN DAY- 

LIGHT.—-THE HELIOSTAT.— VELO- 

CITY OF A BODY FALLING FROM 

SPACE.— TELESCOPE.—THE GREAT 
` LICK TELESCOPE.—COMETS AND 

METEORS. 

[27515.]—THE interesting report of the Astro- 
nomer Royal, from which you make such copious 
extracts on pp. 359 and 360, undeniably testifies to 
one thing: and that is that, let the demands for 
extension of the apparatus and methods of astro- 
nomical observation grow as they may, our national 
observatory will always be found ready and willing 


to meet them. The bearing of this on the mendi- 


cancy of the gentry who, with one word for science 
and two for themselves, are clamorous for the 
establishment of new institutions (with well-paid 
billets attached for themselves) needs no insisting 
on here. Under such supervision as that of Mr; 
Christie, the nation possesses the certainty that 
any money voted for the advancement of astro- 
nomical science will, at any rate, furnish us with 
an adequate return ;—an assurance which must be 
lamentably wantjng in, at least, one well-adver- 
tised scheme for the establishment of an observa- 


tory from the Consolidated Fund. 


Vol. XVII. of the “ Annals of the Astronomical 
Observatory of Harvard College ” contains an ex- 
haustive description of a perfectly novel form of 
instrument, which may yet play an important part 
in observational astronomy. It is called the 
Almucantar, and its essential principle is that of 
the floatation of its working parts in a cistern of 
mercury, with the immediately obvious result of 
the rigid preservation of the objective at any alti- 
tude to which it may be set; since as long as ever 
theangle between the telescope and the float is 
constant, the conditions of equilibrium remain un- 
changed while the instrument is rotated through 


‘860° of azimuth. Put in another way, this simply 
means that the telescope being clamped at any 


given altitude, the line of sight will mark out a 
rigidly horizontal circle in the heavens, For rea- 
sons specified in his most instructive volume Mr. 
Chandler, the inventor of the instrument, employs 
the horizontal circle passing throngh the pole for 
general purposes, and this he christens the co-lati- 


tude circle: its zenith distance being, quite ob- 
viously, equal to the co-latitude of the observer's 


station. Into the details of the construction and 


employment of this most ingenious contrivance it 


is simply impossible to enter here. I must refer 


all interested in practioal and spherical astronomy | 
‘to the volume itself for them, 


There will be 
found the fullest account of the application of the 
Almucantar to the determination of time, latitude, 
and longitude, with a complete development of ics 
mathematical theory, and a mass of tables of ob- 
servations illustrating its practical use. I doubt 


-exceedingly if, size for size, we haye anything 


approaching to Mr. Chandler's instrument for 
minute accuracy in the determination of latitude, It 


Forms a real addition to our observational appliances. 


From America, too, comes a Catalogue of 209 
Double Stars,” by Prof. G. W. Hough, the 
Director of the Dearborn Observatory at Chicago. 
It is quite needless that I should say anything 


here of the work of so well known and accurate an 


observer as Professor Hough, further than to re- 


mark that—malgré the somewhat heated discussion |. 


which has taken place on the subject of Small v. 
Large Telescopes—he, for one, has succeeded iu 
showing that one big telescope at least has done 
work of perennial value. 

Either Dubitans or myself must be more 
than commonly obtuse, if I may judge from letter 


27431 (p. 866), for I fondly imagined that I spoke 


of y Draconis (as in letter 27347) as the only 
tolerably bright star visible close to the Zenith of 
Sheerness, whereas I appear to have conveyed the 
impression to your correspondent that Sheerness 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,162, 


was “ this.country,” an assumption which, however 
flattering to the inhabitants of that Kentish town, 
will scarcely hold water as a bald geographical 
fact. Now, a Cassiopeiz passes close to the zenith 
of Carlisle, and very near to that of Berwick; 
0 Uree Majoris occupies a similar position as 
regards Bury, Cambridge, Northampton, and War- 
wick; y Ursæ Majoris is as nearly as possible 
right over head at North Allerton, Sedbergh, 
and Windermere; while 6 Draconis is in 
the zenith of Coventry, Kidderminster, and 
Ludlow, and close to that of Thetford—and so 
on. The places in the South of England over 
which y Draconis is vertical at its transits, need no 
enumeration here, Moreover, I have yet to learn 
that the opening of every mine, shaft, well, or 
chimney in the kingdom subtends an angle of onl 
1° as viewed from the bottom. While, thirdly, 
would humbly point out that 1° is 1° of a great 
circle, and not of the small circle described by 
(say) y Draconis in the sky (which is only 0°66252 
of that of the celestial Equator). Had Dubitans 
the merest smattering of practical astronomy, he 
would know. that in a telescope in which an 
Equatorial star took four minutes to cross the field, 
one with 51° 30 of North Declination would occupy 
six minutes and nearly twenty-six seconds in 
passing over it. Scientific doubt is a wholesome 
and commendable mental attitude ; that of 
“ Dubitans” rather suggests the story of the 
sailor’s mother who reproved him for lying when 
he described flying fish, but who listened with the 
most reverent and implicit trust to his yarn of the 
anchor fouling one of the wheels of Pharaoh’s 
chariot in the Red Sea and bringing it to the sur- 
face. [Since this was written I have seen letter 
27473 (p. 389). I think that so admittedly able and 
practised an observer as Mr. Lewis Swift would 
render a service to science if he would—at the 
proper season—make arrangements for testing 
whether Capella and « Cygni can be seen in day- 
light from the Warner Observatory through a 
sufficiently long tube blackened internally. But 
for the fact that Venus never passes anywhere near 
the zenith in this country, and that the shafts of 
our mines are vertical and not inclined, Mr. Swift's 
suggestion that it is Venus that has been seen 
would be by far the most probable one; but as 
neither of these conditions obtains in any part of 
the United Kingdom, it unfortunately is inad- 
missible. I fancy that Aristotle was the first 
to assert that stars are visible from the bottom of 
awell. I must add that I attach great importance 
to the circumscription of the field of view in look- 
ing up a narrow shaft. In bright twilight, and 
even during a total eclipse, rays are falling on to 
the retina from a very large area of the heavens 
indeed. Moreover, at the time of totality during 
a solar eclipse there is very much more diffused 
light than people imagine. I know that I myself 
have distinctly seen the seconds hand and seconds 
on a watch under these circumstances, without any 
artificial light at all; and that, moreover, with the 
most perfect ease and without straining my eyes. 
If “ Solar Radiance (letter 27462, p. 871) woul 
tilt the end E of the mirror in his illustration 
downwards until it reflected the solar rays in the 
direction C A,and set his clock going, such reflected 
ray would preserve an invariable position from 
sunrise to sunset, and he would have a heliostat 
in every legitimate sense. In practice, however, 


it is usually inconvenient to have tha veam of | 


light we are using inclined at an angle of 50° or 
60° with the horizon, and so it becomes necessary 
to have a fixed mirror, by a second reflection from 
which we obtain our rays horizontal. The manner 
in which this is effected will be best under- 


stood, I think, in the form of heliostat devised. 


by Reusch, of which this is a sketch, Here 
we see a stand levelled by three foot-screws, 
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in which a species of hollow Polar ari 
is made parallel to (and hence practically coinci- 
dent with) the axis of the earth. The mirror M 
is carried round by clockwork in C, and moves, of 
course, with the sun S. F is the fixed mirror, placed 
at such an angle as to reflect the ray SMF in any 
desired direction, usually horizontally through a 
hole in the shutter of s darkened room. I trust 
that this will make tha whole matter clear to my 
querist. 

If Mr. Moore will turn back to Vol. XXXIII, 
he will find on its eleventh page (in letter 18446) 
as simple and intelligible an explanation as it is in 
my power to give of the reason why a body falling 
from an infinite space cam only acquire a finite 
velocity. A body falls at the sun’s surface very 
approximately 445:5ft. per second; and a little study 
of the letter to which I have referred my querist 
ought to clear up his difficulty, and make it plain 
why anything descending from space upon the sun 
by the mere operation of gravity alone, can never 
acquire a velocity shares about 3804 miles, I 
give the distance in miles because I am writing in 
English, in the ENGLISH MECHANIC, and pre- 
sumably to an Englishman. Were I in Paris, I 
should employ kilomètres. 

Mr. James (query 62626, p. 377) will find that a 
22 in. achromatic telescope with a pancratio eye- 
piece giving powers of from 35 to 65 for terrestrial 
work, and a Huyghenian one of 100 for his lunar 
work, will answer his popo capitally, especially 
as, if he gets interested in celestial observation, he 
can at any hour add a low-power Huyghenian eye- 
piece for comets and nebulæ and a higher one for 
stellar work. 

I have from time to time communicated such 
news of the Great Lick Telescope reaching 
me from America as I thought would interest my 
brother readers of tbe ENGLISH MECHANIC. The 
latest intelligence I have received of the monster 
Californian equatoreal is scarcely of a scientific 
character: in fact, the Lick Observatory’s latest 
difficulty is in connection with those “ opes” which 
Ovid calls “irritamenta malorum.” In devotin 
700,000dols. of his fortune to the establishment o 
this observatory, there can be no doubt that Mr. 
Lick was fully persuaded .that that amount 1 
thing approaching £146,000) would be ample, not 
only to erect the necessary buildings and furnish 
them with such an instrument as the world has 
never yet seen, but also to endow it amply for ever. 
It seems, however, that 525,000dols. have already 
been expended, and that the great telescope is not 
yet in its place, norare all the buildings completed. 
Now the serious question arises: How much will 
be left when the Lick trustees are prepared to hand 
over the institution to the University? Will the 
interest on it suffice to pay one astronomer's annual 
salary, to say nothing of assistants, repairs, care of 
the buildings, quarters for those invited (under the 
original scheme) to make observations, publica- 
tions, &c.? This looks as though, after all Mr. 
Liok's more than princely munificence, the Uni- 
versity would have largely to support the Observa- 
tory. And suppose—it is a terrible but not 
absolutely impossible supposition—that, after all, 
the Great Telescope should prove no more success 
ful than some other optical monsters (albeit even 
of inferior size) have done before it 
What then ? 

To anyone interested in cometary and meteoric 
astronomy who can obtain access to the American 
Popular Science Monthly for May, I strongly re 
commend the perusal of an article by Mr. 
Proctor on the “Origin of Comets and Meteors”; 
since, in the existing state of our knowledge, its 
author's reasoning seems to me irrefragable. 


A Fellow ofthe Royal Astronomical Society. 


a SCORPII. 


[27516.]—IN Webb's “Celestial Objects” the 
7 mag. companion of a Scorpii (Antares) is stated 
to have been measured as distant 8” in 1864, while 
Messrs. Clark and Sadler, in their “ Star Gus. 
give the distance as 3". Last.night (June 22nd) 
this close comes was not to be seen ; but a companion 
of about 8th mag. was staringly visible with 4 
aperture at a distance of 12“ to 16”, the position 
angle being the same as that given for the oloser 
companion—namely, about 270°, Like most London 
observers, I have had comparatively few oppor- 
tunities of examining Antares on account of its low 
altitude; but I have never seen the above named 
companion before. Can any of my fellow readers 
of the E. M” give me any information respect- 


ing it? 7 M. 


STRUVLE’S DIVISION—REQUEST. 


[27517.])—I READ Dr. Terby's letter of 20th 
May, in which he said he then saw Struves 
division in C; but J especially referred to his 
letter,“ E.M.” March 25th, and Observatory, April, 
1887, and Astronomische Nachrichten, No. 2781, in 
which he says he saw Struve's division in February 
between B and C, and he draws a wide division 
between these rings. I did not intend to throw 


| 


| 


composed of 
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doubt on Dr. Terby's observations in my letter of 
10th June, my object being only to point out that 
if such division exists there is a radical change. 
Trouvelot gives no division in C or between B and 
Cin his exhaustive treatise and drawings of Saturn 
in Bulletin Astronomique, November, 1884, and 
January, 1885. Prof. Newcomb, in his “ Astro- 
nomy, 1883 issue, writes: With the Great 
Washington equatoreal 26in., no one could for a 
moment suppose there was a separation between rings 
Band O.“ It should be remembered Bond, with 
15in. Merz, could never see Struve's division; yet 
its excellence was such that Webb wrote it divided 
stars 0˙3 apart, and Oth star in Trapezium was 
visible in it after sunrise. Struve's division must 
therefore now be very plain to be seen so easily in 
the twilight of a summer's evening with an 8in. 
by Dr. Terby, and at a very low altitude. Perhaps 

r. Torby will be so kind as to give us a list at 
some fature time of those observers, with aperture. 
of their telescopes, who have seen Struve's division 
this year ; so this interesting feature may be closely 
studied by practised observers armed with tele- 
scopes of equal power in England. 

M. Stuyvaert, who saw a division in Cin Feb- 
ruary, used, I understand, the 165°2in. refractor of 
the Brussels Observatory. x 

Jane 25th. H. Watson. 


LARGE SUNSPOT. 


_ [27518.]—I SEND a sketch, made on the 9th 
instant, of the sunspot, visible through a dark 
glass to the unaided eye, which has recently passed 
off the sun’s diso. A remarkable feature in con- 
fection with this spot was the brilliancy of the 
part of the penumbra surrounding the nucleus as 
compared with the outer portion. This peculiarity, 
although not of uncommon occurrence, is, I be- 
lieve, seldom so well marked as in the recent 
instance. 

The group of spots south, referred to by “ Ex- 
celsior” in letter 27465, p. 372, are shown in the 
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sketch, as well as some small spots and two curious 
excrescences preceding. 

To-day (19th instant) I observe another group, 
a number of small spots, near the 
centre of the sun’s disc, and it would certainly 
seem that, after a prolonged state of quiescence, & 
period of solar activity has set in. l 

Geo. B. Hallowes. 


GAS-LIME AS A FERTILISER AND 
INSECTICIDE. 


[27519.|—I WISH some of our chemical friends 
would tell us definitely something about the 
chemistry of gas-lime, and point out in what way 


it may be used to advantage on land which is 


intended to carry crops. Iask for this information 
all the more readily because I find that some of 
our best known horticulturists, who should under- 
stand the mopa from experience, seem to be quite 
at varianoe. I find it stated that gas-lime contains 
ammonia; but as it must not be applied to growing 
crops, I do not see how that ammonia can be utilised, 
for, in the first place, there cannot be much of it; 
and, in the second, what little there is must be 
evaporated and lost by the time the gas-lime is 
sufficiently ameliorated to be plaved on the land. 
And then, again, about its powers as an insecticide, 
which are said to be due to some compound of 
sulphur and cyanogen. Will not that also be 
materially changed by the time the lime is in a fit 
condition to put on the land?  Acoording 
to some statements, gas- lima is a hydro- 
sulphuret of lime with a little ammonia, and 
after exposure to the dtmosphere it “becomes 
simple sulphate of lime or gypsum.” It can never 
become gypsum, though it may become chemically 
identical—which, however, I doubt, and therefore 
seek information in the columns where I am most 
likely to find it given accurately. I remember 


some years ago an accumulation of gas-lime under 


the railway arches adjoining the gas-works on Bow. 
Common was sold or given to some one, who had it 
dressed with sulphuric acid and spread out to dry, 
when I was told it would sell for 30s. a ton; but 


what need was there for adding the sulphuric acid, 
if the lime would by exposure to the atmosphere 
be converted into the sulphate? I have been led 
to inquire about this matter by reading an artiole 
in the Journal of Horticulture from the pen of Mr. 
G. Abbey, who is in the front rank of professional 
gardeners, and who says that gas-lime “in its 
ameliorated state is a mixture of lime and 
gypsum, and as such is more advantageously used 


to which this form of lime may not be applied with 


escape of ammonia from the soil 
phuric acid, a property it (in the sulphate state) 
‘possesses in 
unaccountab 
applied to heavy as to light or sandy soils, and 


those containing much more. 
known property of many substances, and which 
cannot be satisfactorily accounted for, and shows, 


on light soil than simple lime, the latter being most 
suitable for heavy land, though success attends its 
application to heavy soils; indeed, there is no soil 


good results. In action it is much more efficacious 
than simple lime, on account of the direct nourish- 
ment afforded by the gypsum (sulphate of lime), 
and indirect, by the lime decomposing substances 
which afford a supply of potash and soda, besides 
decomposing animal and vegetable matter, thereby 
supplying ammonia, carbonic acid, &c., independ- 


ently of the lime itself, an element of the food of 


plants. Gas-lime is also useful in reventing the 
rough its sul- 


ag ahora to the moisture, but most 
y is not so beneficial (as before stated) 


plants containing but a small proportion of sul- 
phate of lime derive greater benefit from it than 
This is a well- 


if it were necessary, the importance of comparative 
experiments. : 
‘The value of gas-lime, after it becomes by long 
exposure to the action of the air and water con- 
verted into a mere mixture of gypsum and lime, is 
not unimportant, being in fact equivalent to a 
dressing of gypsum and of lime, therefore of 
enduring benefit. In that state we lose all or most 
of its ammonia, unless we make it when fresh into 
a compost by mixing with soil, and even then there 
is waste, unless there are substances in the compost 
on which ammonia oan form, otherwise it will 
combine with carbonic acid and escape. In none 
gas-lime for mixing with compost resulting of roa 
sidings, pond-cleanings, ditch-scourings, or other 
débris, the substances essential as bases for the for- 
mation of nitrates will be present, as also in the 
accumulated débris or rubbish heaps of gardens; 
but to make sure, some wood ashes, old mortar 
rubbish, which are obtainable about most places, 
should be mixed with the compost, or the rubbish 
sprinkled as the mixing proceeds with a little salt, 
kainit, or superphosphate, so as to form bases on 
which the ammonia can form as nitrates. A ton of 
gas-lime to six of compost is ample, which turned 
over twice, so as to thoroughly incorporate the 
materials, will, at the end of six months, be an ad- 
mirable dressing for grass, applying twenty-four 
to thirty-six loads per aore, equivalent to from three 
to five tons of gas-lime, which is a suitable quan- 
tity. The best time to apply it to lawns or grass 
land is in February, whilst on arable land it may 
be used at any time prior to putting in the crops. 
In that way we get the full value of the gas-lime 
as a fertiliser without any of its injurious effects. 


6 Anti-fungoid and Insecticidal Properties.— For 
this purpose the gas-lime should be fresh. If 
applied to the surface and left there oxidation will 
take place rapidly, and the ammonia escapes. It 
should, therefore, be lightly harrowed or pointed 
in so as to retain the ammonia, or a portion of it, 
as well as that resulting of the conversion of the 
cyanogen, which takes place, provided there are 
substances in the soil containing bases for the 
formation of nitrates. As some time is required 


for oxidation to alter the poisonous properties of | li 


the cyanogen, the gas-lime must be applied on bare 
ground or fallow in anticipation of the crop. On 
ground intended for spring sowing or planting it 
should be applied in autumn—on stubbles after 
ploughing, or garden plots after digging, lightly 
harrowing or pointing in, whilst for autumn sown 
or planted crops it should be applied two or three 
months previously, and for turnips, &c., it may be 
applied up to February or early March, and this 
will allow time for its oxidation, and conversion of 
the injurious matter into assimilable food for the 


crops, whilst fungoid and inseot pests in the soil, 


have been destroyed, and there are the remains of 
the gas-lime, equal in value to a dressing of gypsum 
and lime, for the benefit of current and succeeding 
oro 


harbouring in the soil. ainst grubs, olub, 


maggot at the roots of Brassicas, finger-and-toe in 


turnips, slugs, and predatory vermin of all kinds, 
there is no agent so effective for destruction as 
gas-lime. Year after year whole fields of turnips 
succumb to finger-and-toe, which could, have been 
prevented by a dressing 


rejudiced by fungoid. and insect pests 


are 
which 


in the soil, and many 


8. 

© In the whole of my experience with varied 
substances I have not found any equal to gas-lime 
in effectiveness against 8 and insect pests. 


of gas-lime, clover is 
galled at the roots, and crops of all kinds 


exist on the 


are mitigated in the severity of their attacks on 
the crops by a dressing of i 
turnips infested by finger-and-toe, Brassicas with 


gas-lime. Never were 


club or grub, onions with maggot, clover with 


galls, or cereals withered b s, to say nothin 
of cankers and blights wi Fpa : i 


out end allowed to in- 
crease on land to which a dressing of gas-lime has 


been applied. 


“ As an anti-fungoid and insecticidal agent gas- 
lime is invaluable. In cleansing the land of pests 
preying upon its crops it is unequalled (so far as I 

ow) in efficacy and cheapness, For land having 
a slight tendency to produce in its crops any of 
those maladies attributed to fungoid or insect 
pests, a light dressing of gas-lime will suffice, or. 
8 tons per acre, which is equivalent to 42lb. per 
rod (804 square yards), That is a minimum quan- 
tity to be of value, even on clay soils, which re- 
quire a less quantity than light or sandy soils. 
Clays contain more abundant bases for the forma- 
tion of nitrates, are more retentive and less affected 
by atmospheric influences than sandy soils, so that 
a less quantity suffices. In case of light soils the 
quantity should be proportionately increased ; 
indeed, the dressings should be in proportion to 
the texture of the soil. If for a heavy soil, 3 tons 
are employed per acre, it may be increased to 
31 tons at the dividing line of a clay from sandy 
loam, and at the extreme the other way, or asandy 
loam 4 tons, which gives a difference of a ton be- 
tween a very heavy and a very light soil, or of 14lb. 
per rod. At those rates it may be given every 
third or fourth year, according to the rotation 
with very beneficial results as regards the bulk o 
te produce and the freedom of the crops from 

isease. 


“When, on the other hand, the land is foul, 
recourse must be had to more drastic measures—i.e., 
increase the quantity of the gas-lime. Five tons 
for heavy, and six for light soil per acre, may be 
taken as a sufficient quantity to rid land of pests 
injurious to’ its crops. That quantity will effec- 
tually save the turnip crop from finger-and-toe. I 
saw whole fields of turnips in 1886 a putrid mass, 
whilst gas-lime could be had for next to nothing at 
the works within two miles, The cultivators 
‘attributed the disaster to the peculiar season, but 
‘smiled and shrugged their shoulders in contempt 
‘at the mention of gas-lime. In some cases whole 
fields succumbed, and many had their crops much 
depreciated in value by a very severe attack of 
Brassica aphides. Had those fields been given a 
dressing of gas-lime on the stubble fallow in 
February or early March at the rate of five or six 
tons to the acre, and lightly harrowed in, I am 
certain the ‘ eames weather would have had no 
effect in inducing finger-and-toe, nor would the 
aphides have appeared—to destroy the orop in the 
first case, or reduce its bulk by half in the other.. 
Seventy pounds per rod effectually cleanses the 
soil of gardens; but owing to the follow-on system 
of cropping that prevuils, it is difficult to apply it 
se as to prove efficacious without prejudice 
to the succeeding crops, and not only that, 
but there are fruit trees, &., near the 
vegetable quarters, to which the gas-lime in- 
cautiously used woald prove injurious, if not 
fatal. In mixing gas-lime with compost, it must 
be kept away from the roots of trees, or it will: 
kill them, and it will kill them, and it is highly 
poisonous to box-edgings, &. In its fresh state it 
must be used upon bare ground or fallow, and two 
or three months in anticipation of the crop. This 
is repeated to prevent disaster by its injudicious © 
use. Perhaps the best time to apply gas-lime to 
gardens is as soon as the soil is cleared ot its crops, 
disposing it evenly on the surface, and pointing in 
ightly, or scratching the surface over well with a 
fork. After it has lain for a few weeks, six to 
eight, it may be dug in and the ground croppeua. 
Gas-lime, however, is best ea ae and kept near 
the surface; therefore, it should be applied when 
practicable, as advised, on bare ground that will 
not be required cropped for two or three months. 
The only other agent comparable to gas-lime is 
fire or charring. It is the remedy of the scientists 
albeit one long pursued by horticulturists.” 

Bat I need not extract Mr. Abbey’s subsequent 
remarks, which have nothing to do with W 

ort us. 


‘A CHEAP STEADYING ROD AND GAR- 
DEN STAND FOR SMALL TELE- 
SOOPES. : | 


[27520,] MANY amateurs with small telescopes, 
‘mounted on the ordinary pillar-and-claw stand, are 
prevented from enjoying the advantage of a 
‘gteadying rod with fine adjustment in altitude by 
‘the cost of the rackwork fittings. My telescope is 
an excellent 22 in., purchased about nine years ago 
from Messrs. Lancaster, of Birmingham, for £5. 
Some time since, feeling the want of a steadyiag 
‘rod, I designed the following arrangement, in which 
the fine adjustment is obtained by a couplin 
screw as a substitute for the rack and pinion, and 


plants find their refuge in the soil, which (though not working quite as smoothly as the latter, 


414 


ENGLISH MEUHANIO AND WORLD OF SCIENCE: No. 1,162 


JULY 1, 1887. 


is practically as good. The cost of the entire fit- 
tings was about 7s. 

A brass collar A, with two short arms projecting 
from the side, encircles the lower end of the pillar, 
so as to turn freely on it, and is prevented moving 
upwards by another collar G placed above it. One 
end of a brass rod B, 2}in. long, is hinged between 
the two arms by a rivet passing transversely ; the 
other end turns in a hole in one end of the coupling 
screw C, and is Kopi in position by a head beaten 
on it, or, better still, by a small nut, The rod D is 
144in, in length, and has a fine screw thread on one 
end which turns in a hole, fitted with a correspond- 
ang aape in the upper part of the coupling screw. 
A brass eye E is brazed to the side of the telescope 
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near the eyepiece, and is fitted with a binding 


screw. Through this eye the upper extremity of 
the rod passes. In observing, the telescope is 
moved np or down on the rod D till the object is 


in the field, when the instrument is clamped by the 
binding screw in the eye E. To keep the object 
in the field it is only necessary to turn the coupling 
screw G as required. \MOJEAY 

To make a folding garden stand, I removed the 
three claws, and substituted three oak legs each 
4ft. long. A blacksmith at my request forged 
three iron eyes, each with a shoulder of the shape 
as shown in the full-size diagram F. The spike is 
driven home in one end of each leg, around which 
a collar has been previously fixed to keep the wood 
from splitting. The same screws that the claws 
worked on are now passed through the iron eyes. 
To steady the stand, three pieces of strong paling 
wire, with hook and eye, pass between the legs 
about 2ft. below the base of the pillar. Should 
the shoulders of the eyes not allow the legs to open 
out below as much as desired, they can easily be 
altered by the application of a file. 

Edward Murphy, L.K.Q.0.P.I. 
Ballyroan, Abbeyleix, Ireland, June 22. 


HOW TO DO BLACKSMITH’S WORK. 


27521.J—I AM sure many of us would be glad 
to hear a little more of “how to do blacksmith’s 
work.” ‘There is a remarkable dearth of informa- 
tion on this subject, although belonging to one of 
the highest of the mechanical arts, The admirable 
papers on the amateur workshop closed, as usual, 
with a very onton description of the blackswith's 
art. Here are a few amateur hints that might be 
useful. Before starting a piece of work, try to go 
over the whole process involved mentally first, and 
if anything is not clear, take a piece of olay, pat 
it into the shape of your rod. By trying your 
process on the clay rod, you will see what will 
require upsetting, what stretching in length, what 
in breadth, etc. You can then go to work without 
hesitatton—a great point with blacksmith’s work. 
The secret of lighting your fire straight off is to 

all out slag, pat on shavings and a few dry sticks, 
ight up, and do not put on blast till sticks are all 
but burnt out; then heap on coal, and blow away 
sharp. An essential point to grasp is that for all 
great heats reverberation is nevessary; in fact 
welding is hardly possible without a reverberated 
heat—that is to say, there must be a coke surface 
to throw back the hot blast on those parts of the 
iron not in direct contact with it; otherwise the 
heat will be lost on the unexposed side of the iron 
by radiation as fast as generated on the other side. 
you have managed a sound and ship-shape job 
in iron, but still find some places difficult to dress 
with the hammer, take a heat, put in vice, and 
apply a rasp to the places whilst hot. You will 
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find them as easy to remove as if of lead. Ina 
curved piece of work it often makes a neat job to 
finish the piece straight with a file, then heat and 
bend over a piece of drain-pipe or other curved 
pattern. Never attempt to draw down a piece of 
iron without first taking a welding heat on the 
end. Dab against the side of anvil, and then draw 
down square. Never draw down steel rod without 
first filing or hammering the end to a rounded 
shape, otherwise there will be a hole in the end of 
your work, and probably cracks. File or rasp out 
cuts and cracks before touching with the bammer, 
as they spread and undermine the work. Work at 
white heat for a good job in iron, at red for one 
in steel. The most useful form of hammer (for a 
single hand) I find to be one having the pane at 
right angles to the handle, and about zin. thick, 
instead of the usual narrow pane, the face of the 
hammer rounded like a large rivet head. Figs. 
1, 2, 8, 4 show this shape and its effects. I made 
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mine by battering an ordinary hammer into this 
shape. The handle should be 15 to 17in. long. A 
great deal may be done with brass rods in the way 
of cold forging, thus saving casting for small 
things. During this kind of work the brass 
Tequires repeated annealing—viz., heating and 
quenching, and must not be hammered hot. As 
soon as it becomes hard under the hammer, an- 
nealing is necessary. 

If neighbours object to the ring of your anvil, 
a good plan is to have a small coil of sheet lead or 
a bit of large lead pipe, and slip this over the beak, 
tying it back to the body of the anvil. I hope 
some of your readers will give us a few practical 
papers on the work of the forge—not merely about 
what to do, but how to do it in the best way. In 
the pony here I rarely come across a really 
sound weld, yet some work absolutely requires 
such a condition. Cannot some rules be laid down 
on this head? I find most of the queries on smith's 
work remain unanswered, though answerable by 
many of your readers, and the subject must be of 
interest to the majority of them. It would seem 
that the more skill an art requires the less there is 
to say about it. Silke. 


" EASTERN WORKMEN. 


[27522.]—IT has been my fortune at different 
times to have seen, and taken part in, a good deal of 
“ bush work.” Ihave seen prodigious feats of rude 
engineering performed by little parties of timber 
getters in the cedar scrubs of Queensland, and the 
vast timber of the Dandenong ranges, but I never 
saw means and tools apparently so inadequate to 
their ends as those of the Chinese sawyers. At 
Deli, Sumatra, where Chinese labour and a lucky 
acoident of soil has created for the Dutch those 
tobacco plantations whose astounding profits are 
the envy of the Far East, saw-mills do not exist, 
and planks must be had. To import them from 
the Straits Settlements, and cart them at a fearful 
expense through miles of mud, is not to be thought 
of, so a gang of Malays or Bataks are hired and 

roceed to fell the rau timber by weeks of 
aborious hacking. hen they have finished, 
arrives the Chinese “ ene. pappan,” or plank 
cutter, with seven or eight brawny Ohinamen in 
cotton jackets and trousers and gigantic rattan 
hats. They proceed to where the merban or 
& mivanti” lies like a fallen lighthouse, and cross- 
out the log into lengths of 12ft. or so, using a 
European saw, which, when, as is often the case, the 
trunk is 6ft, thick where they commence, 30ft. 
from the butt, has to be lengthened by strips of 


fears neatly riveted on, and worked by four men 
aside. This done, the Chinese tools come into 

lay. If my friends, Terrible Billy and Jack the 

haler, were requested to undertake a “ 

contract ” on the Daintree river with such imple- 
ments, the reply would be a verbal consignment of 
the requester to a very tropical region indeed; but. 
the Chinaman knows what he is about. First he 
mounts the section of log with the axe figured, and 
swinging it right and left, pendulum fashion, the 
long handle projecting over his showlder, chops out- 
a deep notch at intervals of 2ft.; then beginning 
again, splits off the wood between the notches 
until he completes one side of the square. The 
log is then rolled over, and the other sides squared 
with surprising exactness in the same way. Them 
a young tree is cut for a lever, and all hands, with 
as many additional coolies as required, raise the 
end of the log, packing up as it rises until itis 
elevated at an angle of 45° on a pile of split stuff, 
Lines are marked out with a wet string and char- 
coal for as many planks as the log ve, and 
then the sawyer mounts the inclined surface and, 
single-handed, saws from daylight to dark, under 
rain or sun, with 11 a pause. The saw is 
figured here. It varies in length, but is about zin. 
width, with very little “set.” The blade is shifted 
along the handles as the work proceeds until the 
centre is reached, when it is reversed and moved 
back as it again approaches the side. When all the 
lines have been cut as far as possible, the other 
end of the log is elevated and sawn in the same way 
till the outs meet, which they generally do tos 
hair's breadth. The instrument, however, makes 
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wild work in English hands. I ence tried it, and 
in half an hour had nearly liquefied myself without 
getting more than a foot very irregularly intos 
4ft. square log, while a Chinaman alongside had 
done over 5ft.. The Chinese have a curious liking 
for long and unwieldy instruments, and the handles 
of their hoes, bill hooks, &., are always three or 
four times as long as those used by Malay or 
Japanese labourers. They always contrive to get 
rid of the dogleg handles of the American axes 
supplied them and replace them with straight 
sticks. I have had as much experience of the 
Chinese labourer as most people, and the result of 
it is that while you can teach him anything except 
morality, he never originates anything, and is: 

at sea inanemergenoy. One instance of originali 

I can recollect. While seated in a riokety ol 

steam launch about to start for a 80-mile trip ups 
river swarming with crocodiles, I overheard the 
Chinese engine-driver explaining the engine tos 
Malay who was asking the use of the pressure 
gauge. “Then,” said the latter, pointing to the 
150 at the end of the scale (the stop pin was gone), 
“when the hand gets there you stop?” “No, 
said the Chinaman, with a grin of superior know- 
ledge, “ it goes round again.” Tukang Besi. 


PITOH STRIKER. 


[27628.J—In partial fulfilment of the promise 
made in my letter No. 27467, I inclose the engra- 
vings cut from Greenwood's circular, and also 
append the whole of the descriptive matter as 
given by him :— 

“he above are three self-leading screw tools or 
chasers. A is constructed so that the circular V- 
outter can be set to any angle. It may be taker 
off and fixed on other pitches of screw tools, The 
outter-holder has a screw at one end, with a round 
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nut fitted on it, with a tommy hole in both the nut 
and cutter-holder, so that it can be fixed at any 
angle, The bracket which is fixed on top of the 
screw tool is steel, and made so that it will spring 
back a little when full pressure is put against the 
tool, so that it will both give the direction to the 
screw tool and, at the same time, allow the outting- 
points of the screw tool to come forward into the 
material. The top of the screw tool is drilled or 
countersunk, to give clearance to the cutter; a 
space is filed out in the centre to allow the V-cutter 
to stand a little prominent, so that when a good 
pressure is put on it makes a slight indentation, 
and leads the chaser or screw tool according to the 
angle it is set at. 

*The engraving, showing a part-cut screw, has 
been cut with the tool A; it is a true thread, and 
nearly half the depth of the thread at once going 
over. It is not intended to finish the thread with 
these tools, only to start them, and finish with the 
ordinary screw tools. 

“The tool B acts on the same principle as the 
tool A; it is simpler, but only suitable for the tool 
it is fixed on. In this case the Woutter is turned 
out of a piece of round steel, and left solid with 
the axle bearing at each side. The swan-necked 
spring bracket fixed on top of the screw tool is 
made with a recess at the end for the V-cutter to 
work in, and is made to fit the sides of the cutter ; 
the ends at each side of the cutter are hollowed to 
fitthe axle on each side of the outter, to act as 
bearings for the V-cutter to revolve in, and must 
be fitted so that the V-outter stands at the angle 
required for the pitch of sorew tool it is fixed on; 
thin ae can be used in the same manner as the 


„And the sorew tool C is guided on the same 

rinciple as the other two, only the cutter or guide 
ìs stationary, and intended to be used for softer 
material than the revolving cutter, such as ivory, 
bone, and hard woods. The cutter is a piece of 
round steel flattened at the end, and the round 
part is fixed in a V-groove made on the top of the 
screw-tool; the cutter-holder is round with a cheese- 
head at the bottom, fitted flush with the bottom of 
the screw tool; the bottom side of the hole in the 
holder must be filed to give.clearance, so that by 
tightening the thumb-screw the round part of the 
cutter will bear against the sides of the V-groove 
and 5 of the thumb-sorew. 

6 


hough the above tools area novelty in the trade, 
they will be of little service to a turner well up in 


the art of cutting screws by hand—they are not all 
that I could wish them for the amateur; having 
introduced the subject in my book, I felt in a 
manner bound to get out a better tool, and the 
above is the best I oan think of for self-leading 
sorew tools. I shall be glad if anyone oan improve 
on it; then no doubt a large number of the tools 
might be sold, both to persons in the trade and to 
amateurs.” 

The above extract speaks for itself. I regret 
that circumstances (viz., that my drawing tools are 
all packed away, and not get-at-able for a couple of 
days), compel me to postpone the drawing of the 
other chaser till next week. Goolwa. 


WORKSHOP SCRAPS—OCASTOR-OIL AS 
A LUBRICANT. 


[27524.|—THE Asiatic wire-drawers have very 
long ago used this oil in preference to any other 
kind. Their dexterity is surprising ; the wire for 
the Trichinopoly chains of gold and silver being 
like hair, and every good workman draws his own. 
A man made me a plate for the fine gauges from a 
flat rasp of English steel, which I still possess; he 
drew copper, zinc, and brass equally well, This 
oil, being one of the cheapest in India, is used to 
soften harsh leather shoes and ropes. The fresh 
leaves of the castor-oil tree, too, are gathered 
braised, and rubbed in the hand, then atuffed 
tightly into stiff European boots, male or female, 
and so remain all night; the leather then becomes 
quite supple! For eeding large drills I like this 
oil mixed with soft soap. Eos. 


“WHAT IS A SLEEPER“ 


[27525.J—APROPOS of the little facetia from 
the Engineer in your last, it is well to remember 
that the word “sleeper” in every sense used is 
literally correct. The French word “sommier,” 
from which some pretend it is derived, means both 
a beam of wood and a mattress; it also means to 
bear a burden, from which we have “sumpter 
mule,” or pack mule, In this latter sense may be 
found its use as bearing rails; in this sense also it 
is. used in bretsumer or bressumer, a beam bear- 
ing the front of a house over a shop, &c., this word 
being a compound of a Saxon and French word, 
each signifying a beam. J. B. 


KEY-BEDDING APPLIANOE. 


[27526.]—TH sketch shows the nave of a wheel 
A, which is to be keyseated zin. by 3-16in. The 
bore is lin. and the depth 1łin. A bolt B is turned 


| to fit the bore of wheel, a slot, S, tapering towards 


the smaller end of bolt, receives the tapering 
cotter C and the cutter D, the function of which 
can be seen without further explanation. The pin 
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P retains the cotter during the time the cutter is 
driven down by means of a hand hammer and punch 
or drift, after which it is shifted tothe next hole, 
The bolt must be filed away, as shown at G, for 
clearance. When a tapering key-seat is required a 
strip of tin must be placed between Band O. This 
is best done after the seat is finished parallel. The 
cutter must have clearance enough to prevent 
it setting fast, and I have no doubt your queri 
H. H.” (62620), will succeed in making a g 


„ 


job with very little expense. Some years ago 


the writer used a similar appliance to cut oil 
gutters in cast-iron bearings, fin. by 3in. long, 
used for rollers revolving at a very high velocity. 
In this case the oil-hole A was first drilled, Fig. 8, 
and the gutter slotted from both sides succes- 
sively, starting from nothing to about one-eighth of 


an inch in the centre. The cutter in this instance 
had no tail, as shown above, to guide it, and did its 


work admirably. 
Liverpool. P. F. Otto. 


JOINTS IN OARPENTRT. i 


[27527.J--THERE are two other joints in oar- 
pentry not commonly met with which, nevertheless, 
are practically good. I noticed them in my room 
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in Venice, and they were evidently very old, yet 
quite sound joints still. Fig. 1 is the outside 
framing of a window ; Fig. 2 the window ie 

O. 


PROPELLING STEAMSHIPS. 


[27528.]—I THINK the engineering world owes 
Mr. T. J. Torrop (letter 27483) hearty thanks for 
his great improvement in the above. He states 
that the screw is clumsy and inefficient. Is this 
so? I thought if you increased the revolutions 
sufficiently, and used a small pitched screw, there 
was next to no slip (see experiments with the 
launch Electricity). He also states that it is irre- 
versible. What does Mr. Torrop mean by this? 
Does he mean that the vibrations will be heavier 
running astern than ahead? If so, I can quite 
believe it. The backward bend given to the blades 
in many high-speed large screws to check vibra- 
tion, I have always thought liable to cause it when 
running backwards. But this is of small moment, 
as the ship does not often go full speed astern 
except in action. Checking vibration in forward 

ear is sufficient ; of course, if we could suppress 
it altogether, so much the better. He then goes on 
to say that it has a long breakable, vibrating shaft. 
Well, really, Mr. Torrop, I don't exactly see where 
you have got a short unbreakable shaft. If you have, 
please bring it out; marine engineers await its 
advent, Let us examine this paddle matter a wee 
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bit. Let us suppose the ship is going ahead, and 
that the paddles only make 30 flaps per minute. 
When rocking forward to make ready for a second 
flap aft, it will of course have to go edge on; it 
will, therefore, have to be feathered or turned a 4 
circle 60 times per minute (what will the strain on 
the feather shaft be like?) When flapping aft it 
will, of course, have to rock on a hinge on the 
feathershaft—hinge No. 1; and it will have to rock 
forward on edge—hinge No. 2. We have now gota 
universal joint under water, also a long breakable 
shaft, and a stuffing box and gland, that is always 
under water, and can by no possibility be 
got at except by docking the ship, and 
that would require taking d the flappers off, 
and also the breakable shaft. Now we have to 
pull the flapper fore and aft. Oh, that's only a 
detail. Very true; but let us examine the details. 
The flapper, vibrating on a fixed point on the 
ship's bottom, changes its position (vertically) with 
regard to another fixed point moving to and fro 
through the ship's bottom (the piston-rod) ; this, 
therefore, requires a more or less complicated 
system of links and parallel motion, and two com- 
plete sets to each flapper, and under water. These 
piston-rods also require to be packed. (Three 
glands and stuffing-boxes already—the thing seems 
to be growing.) ‘here are 8 of these; therefore 
we have at present 8 flappers, 16 packed piston- 
rods, 8 universal joints, 16 parallel motions; so I 
think we have already got more than one long 
breakable, vibrating, and corrosible link, in place 
of the said shaft, of which even the tail end can 
be replaced, if necessary, without docking in many 
cases, whilst all this flap gear is under water. 

But to continue. In a large steamer the flapper 
cylinders will be at least 12ft. apart (Query: What 
will the engine-room be like with 16 cylinders ?) 
and these 16 cylinders will have to be connected 
by long lengths of steam-pipe, not to mention the 
valve gear. In addition to all this simple (?) 
mechanism, we have still the disadvantage that the 
after flappers are working in the backwash from 
the forward ones; so we have merely transferred 
it from the pan to the fire, and also the whole of 
the power expended does not reappear as speed. 
If the end of the flapper describes an arc, a large 
proportion of the propelled water merely washes 
the ship’s bottom, and only for an infinitely 
short time is the water propelled in a direction 
parallel to the ship’s keel. Also there is the re- 
versing-gear, for you require to reverse the motion 
of the feather-shaft, as well as 16 valves instead 
of 4 as at present, and 24 under-water stuffing- 
' boxes instead of 1 as at present; of course, you 
could further simplify (?) the mechanism by build- 
ing 8 wells in the engine-room, and making the 
flappers work in guides on the ship's bottom with 
feather shafts in the wells. Also, How would you 
manage in shallow harbours where the boats lie on 
the ground at low water? ‘There would have to be 
pits dug, and called flapper pits, and before open- 
ing dock gates you would have. to “set” the boat. 
How would you dock it for repairs? You would 
have to get a crane and lift it bodily out of water 
(I would like to see the crane lift the Umbria, for 
instance). 

Supposing the boat was driven ashore with steam 
up, would it not be rather like springing a steam 
mine under the bridge? What would it cost to re- 

lace the flappers and gear after such an accident ? 
have not touched half the points, Mr. Editor, but 
I am too long already, I am afraid. I sincerely 
hope Mr. Torrop is joking. 
should think this simple mechanism would 
make James Watt turn in his grave.—I am, &o., 
Govan, G. T. Pardoe, 


PROPELLING STEAMSHIPS. 


[27529.]—I NOTICE “A., Liverpool” (27492), 
says The problem awaiting suitable solving is, 
How to retain the screw as the best method of 
propulsion possible; but to do away with the ob- 
jectionable length of shafting necessary to the 
present arrangement. Has any of “ours” ever 
seen the screw amidships. I remember seeing a 
toy boat worked by clockwork with the screw in 
that position. I cannot at present tell how the 
concern was arranged, but I know it would swim 
across a large pond very quickly. If anyone knows 


if anything of the kind has been tried, it would be | E 


interesting to hear. Only a Blacksmith. 


[27580.]—I HAVE read with special interest 
in the last issue of the ENGLISH MECHANIC an 
account of Mr. Marshall's patented invention of a 
new method of propelling ships. Nearly twenty 
years ago I made drawings of exactly the same 
method, and submitted them to the Editor of the 
Engineer, By avery elaborate argument he tried 
to prove that it would never succeed. Although I 
was not convinced, it had the effect of stopping 
further proceedings. I shall watch the develop- 
ment of the invention, and shall be surprised if it 
does not fulfil expectation. 

Allen. 


Henry 
36, Cromford-road, Wandsworth, June 26. 


MARSHALL’S METHOD OF PROPEL- | when a train stood on the line. Upon this subject 


LING VESSELS. 


[27531.]—THE following statement may prove 
of interest to others as well as to Mr. Marshall, 
whose propositions I note upon p. 381. This idea 
is a very old one in various forms. There is men- 
tion made in Rees’s “Encyclopædia ” of some boys 
astride of an old wooden pump floating in a dock 
at, I think, Portsmouth, propelling themselves 
about the dock by working the handle, observing 
which, induced an admiral to make experiments 
thereon. More than fifty years ago, I learned prob- 
ably my first lesson in mechanics, watching as a 
youngster the construction by my father, with the 
help of an engine-fitter, of a 8ft. block-tin boat as 
well as the high-pressure steam-engine (which is 
in existence now) ; also, the old-fashioned unwieldy 
boiler intended to work the pistons of two brass 
cylinders of, say, 8in. diameter by bin. stroke, 
which were placed as low down as possible at the 
stern. The steam could not be raised sufficiently 
to work same in the open air; and then a boat of 
about 9ft. by 24ft. by 2ft. was built and fitted with 
a mahogany box divided into two cylinders of, say, 
8in. diameter by 16in, stroke. These had square 
pistons edged with leather. The piston-rods 
worked in stuffing-boxes, and were actuated by a 
pair of vertical hand-levers by the occupant of the 
boat. I well remember accompanying this craft 
to acanal at 4 a.m. one morning, and the result of 
all the trials and alterations “was that, if worked 
slowly, the boat moved ahead slowly and steadily ; 
but on attempting to increase the speed of these 


pistons they could be drawn in quicker than the | 


water would follow after them, and the boat being 
lighter than said water, seemed to move as 
if attached to an indiarubber rope, which 
allowed her to make impulses forward, and 
then partly pulled her back.” But there 
are other deficiencies equally as fatal to the plan 
ag th is one. Thus in the paddle wheel we have a large 
superficial area of floats moving under the most 
advantageous conditions as regards speed ; but this 
discounted by their shallow immersion and con- 
sequent slip, as well as by the fact that they only 
act in the exact line of motion for the moment 
that the float is exactly vertical. The screw has 
the advantage of working in deeper and denser 
water, therefore it has much less slip, and were it 
not for its unwieldy shaft might be driven ata 
much increased speed, and as I have elsewhere 
pointed out, “it never fora moment relaxes its 
thrust.” I have visions of a screw boat with, say, 
four or more blades to her propeller, and a short 
shaft at the level of her water line, as at this level 
the machinery could be brought much nearer to the 
stern: one half of the propeller would be in the 
water whilst the other was in air; the diameter to 
be, say, doubled, much increasing the speed of the 
blades, as well as taking the objectionable boss, 
&c., out of the water. Has Mr. Marshall considered 
what area.of pistons a large vessel would require, 
and at what speed they would have to be driven to 
equal that of paddle or screw, also what would be 
the drag upon a vessel with, say, two of said 
oylinders facing her bows? It is evident that he 
has not thought upon the absurdity of talking 
anent the sudden stopping and reversing the 
motion of heavy bodies, or of making them move 
through water at railway speeds. 
A., Liverpool. 


CONTINUOUS BRAKES. 


[27532..—How can Mr. Kiernan, P 895, say 
that, at the Burlington brake trials, Eames's 
vacuum gave best results ? 

The following resumé of these trials is published 
in the Railroad Gazette: 

Continuous brakes on 33 loaded, and 17 empty, 
oars = 50. Brake-blocks łin. from wheels. Cor- 
rected to 20 and 40 miles an hour. 


Speed, 20 miles |Speed, 40 miles 
an hour. Dis- | an hour. Dis- 
tance run in | tance run in 


feet. feet. 
Westinghouse... 202 927 
Carpenter. 247 1,365 
ames . 468 1,651 


Surely your readers will note that Eames was a` 


a way in the rear. 

r. Kiernan says that the triple valve years back 
had been used with vacuum brakes. ill he say 
when, and who it was that tried it ? 

Mr. Davies, p. 895-6, eem running wild, and not 
keeping to the point. The vacuum brake on engine 
and tender does fail when the two break loose. 
The Westinghouse is the quickest brake. The 
Westinghouse brake saved the lives of a 
train full of people at North Wootton, and 
it was not the cause of the accident at Bow. 
The Government Inspector gave his report that 
the accident was due to the fault of the signalman 
giving olear and taking off signals at a time 


I observe the following in a oontemporary— 

“Some of our correspondents are evidently so 
over-vigilant in discovering the defects of the rival 
brakes as to become unfair. Block system, by 
which railways are worked, affords every protection 
to a train, let it stop where it may, and as effectively 
guards the train from danger as if it was standing 
ata station platform. If the block rules happen to 
be violated on such an occasion, and a collision 
ensues, it is grossly unfair to charge the brake 
with the blame.” 

This just gives my own views. As a railway- 
man, I know trains come to a stop from numbers 
of causes— signals from platelayers, passengers 
pulling cord, failure of engines, vehioles getting 
off line, persons being run over, and brakes going 
on. In all or any such instances trains must be 
pulled up. Does anyone think that those trains 
ought not to be safe to stand on any part of the 
road under the block system? | 

If a train may not come to rest and stand at any 
part of its journey, it would not say much for the 
block system! 

A fortnight ago, on the North-Eastern Railway 
the 2.35 from Newoastle, on entering Ferry Hill 
Station at a fair speed, was turned on to a line 
where another passenger train was standing; but 
being on the alert for any emergency, the driver 
(Harrison) soon detected the irregularity, and with 
promptitude applied the Westinghouse brake, and 
stopped his train without causing the slightest 
commotion. For this he has received a reward of 
£2 from the company. 

By the way, would Mr. Davies or Mr. Kiernan 
explain or account for there being 84 failures of 
vacuum brakes in the return, and only nine of all 
other kinds ? Practical. 


[27533.J—So0uE of your correspondents have 
justly remarked in a previous issue that the small- 
ness of the exhaust openings of the Westinghouse 
brake prevents the blocks from leaving too quickly 
the wheels, The time of release varies generally 
between fifteen and thirty seconds. On inclines 
over which gravity is sufficient to keep the train 
running at the timed speed, it is not at all neces- 
sary to keep the brakesconstantly on. This would 
be unwise, as these gradients are what might be 
termed economical inclines, and the maintenance 
of the speed does not require any particular con- 
sumption of fuel or block friction to check it 
down. Only on approaching loop or sharp curves 
the brakes can be applied. i . 

I cannot reconoile the statements contained in 


% Towmoor Driver's letter.” Let me tell him that I 


have observed the same facts as those he mentions, 
but I could always find the cause and remedy at once. 
Besides, if the brake is properly attended to, such 
occurrences are exceedingly rare, and are only met 
in the case of new carriages. 

If a triple-valve should not work on one oar- 
riage that is of very little importance, as it can be 
at any time easily remedied. In most cases the 
fault lies more in the brake gear than the brake 
apparatus proper. . E. Gobert. 

7, Ducie-street, Longsight, Manchester. 


[27534.]—THE discussion on this subject is 
getting rather loose and rambling; the quibbling 
about areas and contents of pipes is merely 
scratching the surface of the matter. Some corre- 
spondents also, whilst informing us what brakes 
can and cannot do, are at the same time at a loss to 
know this and thal, and are asking questions and 
for information, about them. What is wanted isa 
knowledge of the actual working of brakes at the 
present time. 

It has been acknowledged that “the battle of 
the brakes” (if not already over) lies between the 
Vacuum Brake Oo. s Automatic Ball-Valve Brake 
and the Westinghouse Automatic Air-pressure. 
All other forms of vacuum brake are practically 
dead, and are being, or will shortly be, replaced by 
the vacuum automatic, and are therefore out of 
this disoussion. 

Mr. Gobert said recently: I am not prepared to 
say anything against the latest form of the auto- 
matio vacuum brake, which I consider has reached 
a high state of perfection, £0.” 

The Board of Trade return on brakes for half- 
year ending 31st Dec., 1886, just published, shows 
the following :— . 

Westinghouse Brake: 533 faults and 1,879 min. 
delay for 400 faults, the G. E. Co. and Hull and 
Barnsley Co. not giving the delays. | 

Vacuum Automatic (Ball Valve): 132 faults, 
765min. delay. 


Westinghouse, one fault per 38,957 miles. 


Vacuum Auto, „ „ 65, 564 „ 
Westinghouse, one minute delay per 8,464 miles. 
Vacuum Auto. í show Wiona ALA „ 


In these two latter oomparisons the G. E., Hull 
and Barnsley, L. and X., and S. E. companies are 
not reckoned, as the two former do nat give the 
delays, and the two latter the mileage. 
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With W arbouse, 352 hose-pipes burst. There 
were thus 352 chances in the half-year'of a repeti- 
tion of the Manor Park collision on 1st Jan., 1886, 
in which 38 persons were injured. 


With vacuum automatic, seven hose-pipes 
ae ” only, and caused the, blocks to rub the 
wheels. 


With Westinghouse, seven trains were stopped 
in tunnels by the brake itself. With vacuum 
automatic none were so stopped. 

With Westinghouse, five hose-pipes were blown 
off nipples, or five repetitions of the cause of the 
Blea Moor Tunnel collision on the 19th August, 
1880, in which three persons were injured. With 
vacuum automatic this is impossible. 

Now, Sir, with these 852 pipes burst and five 
blown off, besides many cases of metal pipes break- 
ing and pumps stopping, it would be interesting to 
know how much brake power was cut off, and how 
many miles the trains ran in such a condition. 


The Board of Trade most certainly ought to see | N.E 


that the returns give this information. 

The supporters of the Westinghouse have said 
that this might, that should, and this and that 
could be done to make the Westinghouse less 
erratio; but the fact remains that half-year after 

-year trains are stopped in all sorts of places, 
and against the wish of the train men, and 
passengers and railwaymen are rendered liable to 
injury by more or less of the brake power being 
cut off owing to the faulty principle and the com- 
plicated mechanism of the Westinghouse brake. 
As against this, I have to say it is well known here 
at Leeds that the Leeds, Nottingham, and London 
expresses (which are amongst the fastest trains in 
the world, and make a total run of about 2,000 miles 
aday) have been for more than a year working 
probably the latest form of ball-valve brake with- 
out one single minute's delay being caused either 
by or with the brake. This brake, Sir, can make 
as quick, if not quicker, and certainly much 
smoother, stops than the Westinghouse, and can be 

adaated, without acquired “skill” or “ dexter- 
ity,” as well in its release as in its application. 
It does not stop trains unnecessarily, and it has 
very little mechanism about it; and in proof that 
railway companies have found out that it is the 
brake alike for them, their servants, and the pub- 
lic, it may be noted that during the half-year 
before mentioned, the following stock was fitted 
with the brakes, or, for engines, with apparatus 
for working them—viz., 


Westinghouse, 56 engines, 260 coaches. 
Vacuum automatic, 159 do. 1,356 do. 
Leeds. Samuel Davies. 


THE CONTINUOUS BRAKES RETURN. 


(27535. ]—THE return relating to railway brakes 
for the second six months of the year 1886 has 
only recently been issued, and I have drawn up 
therefrom the following tabulated statement, 
showing at a glance the amount of stock fitted and 
unfitted on the 31st December, 1886 :— 


a jaa |g 28 
E LEE 2 
oho) Ha, 
R 82 gg | gh 
— | om ed Ba. A 
Fry 1 3A aS Aa © 
oS 3 43 Sm jS 2 
5 2 23 w 8 8 
2 38.850 3 2 8 
S. SE 58 
fl 4 O 8 
Total amount of stock 
returned as fitted with 
brakes which appear 
to comply with condi- 
tions of Board of 
Trade 2,579 | 1,701 22,978 4,679 
Total fitted with brakes 
whioh do not comply 1, 3231, 643 13, 386 3,371 
š N | S ee 
Total fitted e 7, 246 44,414 
Not fitted with any con- 
tinuous brake 787 8,011 
Total passenger rolling 
stock therefore. .. 7,983 52,425 


From these figures it will be seen that out of a 
total of 7,983 engines and 52,425 carriages, &c., 
only 2,579 engines and 22,978 vehicles have brakes 
which even appear to fulfil the conditions of the 
Board of Trade ; and from my own examination of 
some of the brakes, I am able to say that a large 
number of those classed as efficient are not so in 


daily practice, and would be of no value in case of | B 


accident, 

During the past six months only 250 engines and 
2,477 carriages have been fitted with continuous 
brakes; and further examination shows that a 
considerable portion of this stock was provided 
either with non-automatic brakes, which make no 


claim to comply with the Board of Trade require- 
ments, or with “leak-off’’ vacuum brakes, which 
are inefficient and dangerous. 

The following table shows the amount of rolling- 
stock fitted with two complete systemg of brakes, 


so that both act on the same block :— 


Westinghouse 


= auto- 
Railway. 1 welve matio. Smith's 
E. ngines. Sanam. 
Vehicles, 
West Coast Joint S. 281 Westinghouse 
Caledonian ......... ast automatic and 
L. and N. W.. . 1760 Webb vacuum. 
Midland S. J. S 85) [Westinghouse 
Midland............... ust automatic—auto- 
G. and S. W.. * 1 71 5 
; estinghouse 
East Coast Joint S. 1613 „ 
0 0 9 0 0% %%% % „%%% %%% „ „ Smith's vacuum. 
Westinghouse 
N. EZ. 8 13 automatic—Mid- 
land vacuum. 
Westinghouse 
oo 22 f automatic-L. and 
N.W. vacuum. 
(Westinghouse 
automatic — 
L, and K— . 2 f vacuum auto: 
matic. 
Totall 918 ` 


*G, and S. W. Co. number not given. 


During the half-year one collision is reported as 
caused by the failure of continuous brakes—namely, 
the serious accident at Carlisle, which resulted in 
consequence of the non-automatic vacuum brake on 
a North-Western train being frozen, ice having 
formed in the pipe; and upon the same date (21st 
December, 1886) another North-Western train ran 

ast Nuneaton, owing to the vacuum pipe being 
Pall of ice between engine and tender. 

It would be a very great advantage if the total 
number of failures of each brake, under each head- 
ing, were placed in a summary tabulated form, as 
at present the information extends over a great 
many pages of the return, and therefore cannot be 
88815 compared. The London, Brighton, and 
South Coast Railway reports that four accidents 
have during the half-year been avoided by the use 
of the Westinghouse automatic brake. 

The very unsatisfactory state of the brake 
question, and the incorrect way in which the returns 
are made, show how necessary it is that a committee 
of experts should be appointed by the Board of 
Trade to decide which brakes do, and which do not 
comply with the conditions, as the continued use o 
the words “appear to comply” permits all kinds 
of incorrect statements to appear in what should 
be an absolutely reliable Government document. 

Amongst the instructions for working brakes,” 
to which reference has been made in these columns, 
will be found, p. 110, the only order relating to the 
use of hand brakes down the Lickey incline, and a 
similar order by the Lancashire and Yorkshire 
Company that the tender and van hand brakes 
shall be used down inclines running into Victoria 
Station, Manchester, and Bradford. 

Clement E. Stretton, 
Consulting Engineer A. S. R. S. 
306, City-road, London. 


RAILWAY BRAKES. 


[27586.J—“ KAPPA,” last week, mentions the 
fact that engines going on the Lickey inoline stop 
at both top and bottom. That is so; they are 
quite right to do so. If they only had to slacken 
and trust to the vacuum it might fail, and let 
them go full tilt down 1 in 37. They are very 
wise not to trust it. The reason they do notis a 
result of a trial by the M.R. officials. They know 
it would not be safe, so order hand-brakes to be 
used. 

I am rather surprised at some of your corre- 
spondents in their style. They leave on one's 
mind the painful impression that they are not try- 
ing to consider the lives of people, but seem to be 
trying to write up the Vacuum Brake Company's 
brake. 

I am sorry to say Mr. Stretton, according to last 
issue of the Railway Review, is very ill, and so I 
presume will be out of the disoussion for a while, 
so Mr. Davies may say on until he recovers ; but, 
no doubt, he will get put right when that happens, 
and I sincerely hope it won't be long. Perhaps 
when he does write again, he will have somethin 
very pertinent to say on both North Wootton an 
ow, as I find by looking back he went and 


reported on both. Mr. Gobert was not rough on 


Mr. Stretton, “ Loco. avies 
(page 895) thinks; 
writers put forward, and as to “little knowledge,” 
Ko, the boot is on the other leg. Mr. Davies 


” and myself, as Mr. 


still persists in the Crook case being a failure 


but agrees with what these 


of the Westinghouse, and quotes further from 
the return. e have been told the second 
driver did not put his handle in proper. 
position. What more is wanted? ‘The quotation 
proves nothing; he destroyed the air in the reser- 
voirs by not keeping his handle in the neutral 
position ; the wonder, therefore, is not that there 
was not air, but rather that he expected there 
would be! Nobody but Mr. Davies would offer to 
bring this forward as a brake failure ; so evidently 

he is without “a case,” and rather unfortunate in 

his selection of material on this question. Mr. 

Kiernan is evidently.“ humbugged, but I am not 

surprised at him, because, after what has been said, 

and the way he disposes of the facts brought 
before, he too has “no case.” The vacuum brake 

does fail under similar circumstances, as was 

demonstrated at Lazonby a few days ago, when two 

Midland vacuum engines coupled together overran 

the platform just owing to this very cause; so Mr. 

Kiernan had better take the “sheerest humbug ?”” 

(27499) out of that, and explain it away if he can. 

I don’t say it was the brake's fault, mind; it was 

an oversight of the second driver, who is well known 

to Sam Davies. 

The answers given to Loco. 's questions are 
highly amusing. In another paper last week we 
had the report of an L. and Y. engineman, who 
made a practical test as to No. 1 question, and 
reports that if the engine and tender part, the 
brake fails. Very well; Mr. Davies, in face 
of this, says it don't fail if fitted accord- 
ing to Vacuum Company's drawings. That's 
what he meane, yet this is the result of 
an actual teat by an engine fitted with the 
newest design of vacuum brake, and according to 
drawings of Vacuum Brake Co. Do they know 
how to fit it themselves? No doubt, like Mr. 
Davies's theories, it fulfils every condition on paper. 
Mr. Davies had better anewer the questions. He 
answered one contrary to fact, and evaded the 
other six like his friend Mr. Kiernan, who has 
been so displeased at their pertinency as to call 
them assertions. Surely he will disprove them by 
actual facts instead of merely asserting, like Mr. 
Davies, a lot of bosh contrary to every experi- 
ment, 

Mr. Davies is very unfortunate in his selection 
of the Bow accident. The Government Inspector, 
in his report, said “ he had no doubt the brake was 
pe on by the guard.” The engine should have 

een fitted. Again, what is the block system for ? 
Surely not becanse one train stops to let another 
run into it? It ought to be safe for a train to stop 
anywhere. If not, what good is the block; why 
go to the expense of it ? 

I want to ask Mr. Davies when, where, and who 
were the disinterested parties that made the 
experiments, and found the vacuum quicker than 
the Westinghouse ? 

At North Wootton, the Westinghouse brake 
went on, and saved the lives of passengers. The 
Government, Inspector reports that, and it is true ; 
so Mr. Davies may talk or say what he likes. 

It would be interesting to learn what vacuum 
advocates think of Board of Trade returns for 
half-year: total, 89 failures of brakes to go on— 
80 due to vacuum alone, and 9 fo all other systems, 
Only 80 actual failures of vacuum in six months ! 
Not a great deal, was it, Sam ? 

I would put by way of suggestion, ask Mr. 
Kiernan and others to reserve their views on Bur- 
lington until it is reported, and till we know what 
we are talking about. Speeds and distances were 
different, and until reduced to a standard no one 
can say which gave best results. Besides this, the 


| trials were not practical: electric currents were 


used to open valves in various parts of trains. 
This was special electrical apparatus, and special 
valves, &o.—not what is or what would work in 
every-day running. Besides the brake pipes, are 
we to have two telegraph wires through a train? 
It is very pretty, no doubt; but it is not railwa 

engineering. Then, note, if your non-automatic 
electric current fails, as it did on the Carpenter 
train, your automatio brake arrangement is done, 
or partly done; so that won't do. Rover. 


RAILWAY COUPLINGS. 


[27537.] YOUR correspondent “ W. F.“ (27446) 
has taken exception to my remarks in answer to 
“Silke.” Iam perfectly willing to own that when 
a coupling RIETAN has become general on our 
Tailways it will be an automatic one, but at present 
are we prepared for such a form of apparatus? I 
happen to think not, and for this reason, that 
before an automatic apparatus can be applied the 
waggons will have to be prepared to receive it, 


and this preparation will have to be graduall 


brought about. “Rome was not built in a day,” 
neither will railway companies go to the expense 
of changing all their stock at once, and this I 
think would have to be done if Silke’s apparatus, 
which he acknowledges “is not perfect, and does 
not think it possible to make a perfeot one 
(27447) were adopted, but having by:gradual pro- 
gress. established a uniform compression of buffer, 
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draw-bar hook, and standard height of waggon 
along with non-automatic appliances for working 
- the same—that is for working the links—then 
inventors may take courage and persevere in auto- 
matic couplings, I don't see that my remark 
about knocking the waggon end in (27405) is 
exactly “senseless,” because with the present 
unequal compression of buffers, 5ft. out of play 
is required for some waggons, where others again 
only require some 18in. Come, “Silke,” how if a 
dong buffer and a short one meet, or how if two 
short ones meet, or, if you don’t give them this 
oom, how if two long buffers meet? Why, either 
you knook the waggon end out, or they won't 
couple. Now let us set about the thing practically. 
Mr. Hill has an automatic model in the Newoastle 
Exhibition, but it is not a bit of use owing to the 
defect existing in it that exists in “ Silke's "—viz., 
liability to knock waggon end out, as anyone may 


find if they take the trouble to press the spring 
buffers in on one side of the modal. Rover. 


HARRINGAY PARK ACOIDENT. 


[27538.)—YOUR correspondent ‘Nun. Dor.” 
427498) seems to want a little more information 
on how to prevent a driver going back on the 
wrong road. There are various ways that this 
might be done. There could be runaway catch 
points, and there could be levers on the engine 
and on the road to open whistles 
put on brakes, but I don’t agree with 
ing the first. 

Years agoa man set the Scotch express back at 
Kibworth for three-quarters of a mile, and did not 
know which way he was going. Now, that shows a 
man has gone on wrong road. Neither of these I 
hope will ever occur again in our lives. You can 
make all sorts of inventions to help men, but yet 
men must work railways. Rover. 


WOOD DYEING. 


555 a long time I have used the chips 
and splinters of East Indian redwood, which 
appears to have been imported in Holtzapffel's 
time (1846) for turning as Red Sanders Wood.“ 
I put an ounce or two in a white ware preserve jar, 
then pour in a half-pint or more of boiling rain- 
water, putting the jar into a metal saucepan half 
full of water, put on the fire till the splinters begin 
to soften, add some carbonate of soda to draw the 
colour; then remove the saucepan to a hot hearth 
or trivet, so as to simmer and no more, until the 
liquor be reduced to half. Wash all your white 
woods over once with a tepid solution of carbonate 
of soda. When dry, sponge your work over with 
the dye, quite cool; you can apply several times in 
the same day. I have been doing much work 
lately with this stuff. Tool-handles—A heavy 
hexagonal bar of ash looks like old mahogany after 
being rubbed with linseed-oil ; a new trout-rod of 
lancewood, after receiving two or three applications 
of above, 1 treated with a wash of dfagon’s blood 
tincture, thereby giving a tint of new mahogany ; 
when I have mounted this rod I shall rub into the 
joints a mixture of one part copal varnish in two 
parts of linseed oil. 

_ This useful wood supplies the place of logwood 
in the Hast. It enters largely into the composi- 
tion of home-made shoe-blacking and writing-ink, 
as used by Europeans, some of the last so superior 
that the amateur maker could get two shi lings 
for a nominal quart bottle. The trees (Piero- 
carpus) producing this dyewood grow abundantly 
in Southern India. Eos. 


them, except- 


THE EDMUNDS LATHE MANDREL. 


_(27540.]—DrR. EDMUNDS thinks my proposi- 
tions regarding the friction in bearings require re- 
consideration (“ E. M., 1156), Those propositions, 
as stated in the“ E. M,” 1151, are as follows :— 

In the case of a journal rotating iu a bearing 
with a given velocity, increase of the diameter in- 
oreases the force required to maintain the velocity 
in three ways: 

1, The friction acts at a point further from the 
axis, and its efficiency is thus increased by leverage. 

2. For a given angular movement, the length of 
aro, i. e., the space traversed, is also increased. 

3. The surface velocity, i.e. the velocity with 
which the friction is overcome, is also increased. 

We have, then, three factors by which the force 
required is increased—viz., leverage, space tra- 
versed, and surface velocity, and these three fac- 
tors vary directly as the diameter. The force, 
therefore, varies directly as the cube of the 
diameter. With regard to the leverage there can, 
I think, be no question, nor with regard to the two 
other factors substantially; but the form in which 
the propositions are made may be altered with ad- 
vantage. 

The third statement should read as follows: 
“The area of film to be ruptured is also in- 
oreased.“ 

The resistance to be overcome is that of con- 
tinuously rupturing the lubricating film. This film 
increases as the diameter of the bearing, and the 


ring bells, and. 


resistance is proportionally increased thereby. But 
we have not only an increased area of film, but the 
distance traversed by any point on the surface of 
the journal is also inoreased in the same propor- 
Let the 
diameter of one journal be lin., that of another 
2in., and let both be the same length, and both re- 


tion. Let us take an actual example. 


volve at the same 
Imagine that half 
journ 


continuousl 


that the resistance will be fourfold. 


the diameter of the other. But eight is the cube of 
two; therefore the force required to maintain equal 


velocities in journals differing in diameter varies as 


the cube of the diameter. 

I have to thank “J. K. P.” for pointing out a 
clerical error in my letter (“ E. M.” 1158), The 
second “ buttress- thread, in the last paragraph, 
should read cylinder-base.” 

It appears to me that the principle of cylinder 
and face-fitting should be applied not only to 
chucks, but also the centres of our lathes. By 
substituting this fitting for the usual cone-fitting 
we should get rid of the uncertain alignment of the 
latter. Even first-rate makers mark their centres 
and mandrel-noses so that the centres may always 
be put in in the same position as when ground. 
Nothing could be clearer proof that such makers 
distrust the accuracy of the cone-fitting for this pur- 
pose. With the wide nose proposed for the 
Edmunds mandrel there would be no objection 
on the score of weakening the nose to have a screw- 
thread inside the nose to hold the centre, The 
centre could then be fitted to a cylindrical recess, 
and to an accurate abutment against the face of the 
nose; the back-centre could also be fitted in the 
same way; and all centres so fitted, if made to 
standard sizes, would be interchangeable. 

Gray. 


BUTTRESS THREADS, LATHES, AND 
INTERCHANGEABLE OHUOKS, &c. 


[27541.]—THE buttress thread first came under 
my notice about 1888 or 1839, when Brunel had 
some bolts cut with the same for something in 
connection with the ‘Thames Tunnel. In 1849 and 
1850 I made taps, right and left hand threads, 
about 14 in. diameter, pitch 23 threads to the inch, 
for tapping nuts 24 deep for loco. soup ingi and a 

uantity of screws for same, for the L. and N.W. 
ailway at Wolverton. In 1859 I found the same 
doing good work. 

Lathes, interchangeable mandrels, and chucks 
have cropped up many times in “Ours”; but the 
whole problem is solved in very few words. All 
mandrels, or running gear of that description, 
should be turned upon dead centres, and until that 
is made a practice of you cannot expect to have a 
lathe or tool with any truth in it, for in my ex- 
perience of the last fifty years I have only come 
across two lathes that I could do a true job in or 


get chucks with any truth, and they were made on ae inches of gauge-glass tubing of, say, Lin. bore; 


turn up an ornamental wood base, having a plug 


dead centres. And another thing, give me a bone 
bush before any steel, iron, case-hardened, or metal 
bearings, more pe for amateur or light 
manual labour. the value of these were known 
there would be very few without them. There is 
not one lathe in a hundred, or five hundred, that 
you can turn a spindle and put a chuck on that, 
when in its place, it will run true; and for truth 
in sorew-cutting give me the Holtzapffel sharp 
V-thread. 

I may add that I have seen the buttress thread 
used for lathes, as well as square and obtuse round 
top and bottom; but they were found a mistake. 
So very few are to be seen; give me Whitworth's. 

Jack of All Trades. 


LATHE MATTERS. 


27542.]J— SOME may be interested to hear of m 
visit to the works of Messrs. G. Birch and Co. 
was greatly pleased with all I saw, and should 

refer one of their lathes to any I have yet seen. 

he work seems to be done con amore for its own 
sake, more than for the sake of profit, and I was 
not surprised to hear that none of the amateur 
lathes hitherto turned out had more than paid their 
expenses; now, however, that the type is fairly 
fixed, and the lathes can be made in half-dozens, 
some 7 muy be looked for. The business has 
already outgrown the premises where it is being 
carried on, and Mr. Birch has been overtaxed by 
the overtime he has made, so that I fear we may 
not look for any descriptions from him at present; 


speed. 

the circumference of the larger 
is removed, and that the remainder is 
caused to rotate in contact with its bearing. It is 
obvious that the area of lubricating film is the 
game asin the smaller bearing; but this film is 
raptured and reproduced through 
double the distance, and the resistance overcome is 
therefore doubled. Now replace the half of the 
circumference. We have double the area of film, 
and this double area will be ruptured and repro- 
duced through double the distance in the large 
journal as compared with that in the smaller, so 
This fourfold 
resistance is doubled in efficiency by leverage, 
so that an eightfold resistance has to be overcome 
in the case considered, in which one journal is twice 


investigation as F. 
is desirous of conducting, and the results you were 
good enough to publish on May 26, 1882, F. R. B. 

may perhaps find them uscful in his own contem- 
plated analysis. 


for explo 0 
shops), since which, having had a dan 
dirty explosion, it may be well to describe 


besides this, the second mandrel has turned ont to 
be a more valuable appliance than was at first anti- 
cipated, and some of ita uses are to be made the 
subject of a patent, so that they cannot just at 
present be made public. The work appeared to 
me to be done moat conscientiously, and the shop- 
foreman employed is a man who was a foreman at 
Whitworth’s. : 

I was anxious to get Mr. Birch’s opinion of the 
front and vertical-slide lathe design, and sub- 
mitted the drawing to him. I found he fully ad- 
mitted the value of the vertical-slide; but that 
like many of your correspondents who kindly cri- 
ticised the design, he feared a want of 1 
and a wearing down of the narrow front slide. 
While not feeling these objections quite so strongly 
myself, I am still trying to modify the design so 
as to meet as far as possible the objections referred 
to, and intend to adapt it to receive the second 
mandrel and medallion machine. F. A. N. 


AMOUNT OF WIRES ON DYNAMOS. 


27543.]—I AM obliged to Mr. Bottone (27483 
for answering this query. He is quite correct, a1 
I can’t think how I managed to overlook this; 
even the authority I gave Mr. Bottone is against 
me, I must have mistaken feet for yards. Of 
course, the length of wire on an armature at a 
given speed depends on the magnetic field; but 
the greater the ratio between armature and field, 
the smaller will be the variation of lead. 

Govan. G. T. Pardoe. 


MAGNIFYING POWER OF MICRO- 
SOOPE OBJEOTIVES. 


[27544.|—SoME years ago I undertook such an 
R. Brokenshire (letter 27482) 


tares. 


OLD VOIGTLANDER LENSES. 
[27545.J—I AM sorry my experience of these 


good lenses is so limited that I cannot help 
“ A baete in his difficulty, but if he -will address 
the same query to the Editors of the British Journal 
of 3 ue will be sure of a . 
reply. 
ime and attention to the study of all makes of 
lenses as Mr. J. Traill Taylor 
extends to all inquirers is well known. 


know of no one who has given so muc 
and the courtesy he 


I can corroborate “ Abaete in his appreciation 


of the washing soda and carbonate of pota 
developer, and also as to the difficulty of obtaining 
density with Beach’s well-known formula. 
e ym Ay 

sulphite pure or in keeping it pure. 
its 185 the metabisalphite of potash (weight for 
weight of pyro), and find it keeps the pyro better 
and more constant than.soda sulphite; note, how- 
ever, that almost double quantity of soda and 
potash' are required, to bring the developer into 
action. 


Some- 
etting sodic 


ere is a difficulty either in i 
use now in 


B. So., Plymouth. 


ORIGINAL ELEOTRIO EXPERIMENTS. 


e page 396 I described an experiment 
ing petroleum oil (the paraffin of the oil- 
erous and 
“how to 
erform the experiment in a safer manner,” Take 


an inch deep to cement the tube upon it; take a 
couple of inches of z brass wire, put a blunt point 
upon one end, bore a hole down oentre of plug and 
atand, bore a cross hole intersecting this, and Insert 
another piece of said wire into this, and then force 
down the firat one until it makes connection with 
the same ; let the pointed end project above the 
plug about }in., attach the glass to plug with a com- 
position of rosin, a little Bair and some fine 
plaster of Paris, melted and mixed in a ladle, dip 
the plug base into this, and fix in place, carefully 
pour in, say, melted rosin, having a little paraffin 
wax mixed with it until level with the brass poni 
inside; procure an old champagne cork (bein 
made of superior corkwood), put in a teakettle, an 
boil for ten minutes (and if never before done, » Fon 
will be surprised to find alarge cylinder the rest t)i 
cut this to fit the glass, and pass another poin 
wire through the same; this can be slid nearer or 
farther from the other point in experimenting, as 
it is extremely important with statical electric 
experiments, “that no points be exposed in the 
neighbourhood.” I drill a small hole in these wires, 
in order to insert the ends of SOPR aa oonneo- 
tions, and if the utmost power be desired no imper- 
fect connections, such as chains, must be us 
Now pour in petroleum oil to cover the bottom 
point for, ay, ins adjust the other so as not to 
quite touch the surface, stand it in any convenient 
place, and connect top to inside of Leyden jar; 
and bottom to outside, having, of course, cor. 
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moderately tight; a revolution or two will cause a 
violent explosion. If sparks be passed through 
without being direotly connected to outside foil of 
jar, something is formed speedily connecting the 
two points so as to form a conductor. Note.—The 
petroleam must not be left after rimenting in 
the tube, as it disintegrates the cement if left in it 
overnight. Another curious experiment is to place 
common dry salt in it, and watch it building itself 
up for, say gin. from one point to the other, when 
ks are allowed to pass through ; another is to 
ut petroleum into an ordinary shrimp pot, hang a 
in. wire from horizontal arm of Leyden jar so as 
to touch into the liquid in the centre ; the blowing 
action and commotion set up is extraordinary. In 
fitting up a pair of glass discs of 8ft. diameter 
finding that belts of any kind are a great 
nuisance, I adopted most successfully the following 
arrangements :—F'irst, there is a frame standing 
bft. high, and 3ft. 64in. broad outside measurement, 
made of deal, 5}in. by 1}in. stuff, supported upon 
feet 30in. by 2}in. square, two cross-pieces dove- 
tailed and tenoned, and having a }in. groove at Zin. 
from the edge, to take a sheet of glass 40in. square; 
in the centre of this glass is a hole 1}in. in dia- 
meter; the discs work one on each side of this 
sheet, the inside one is attached by four screws to 
acast-iron face-plate on a piece of zin. gaspipe 
din. long, revolving in cast-iron bearings 43 in. 
high, carried on a wooden shelf 6hin. by 1$in. 
Upon this spindle, secured by a pinching screw in 
a brass boss, is a mahogany wheel turned out of 
zin. stuff to a Zin. edge, 54in, diameter, also an oil- 
hole is provided for inside spindle, which is of 
steel, say izin., which passes through to front, and 
also carries a cast-iron face-plate, to which is 
attached the outside disc. This spindle carries a 
corresponding mahogany wheel, a third wheel, and 
having one face covered with leather glued to it 
and carried by a piece of }in. gas-pipe having a 
piece of iron screwed into its end and turned up to, 
eay, 18 in. diameter, and resting in a hole drilled in 
the outer cast-iron bearing in line with the centre 
of spindles, and another bearing at outside edge of 
the main frame. This carries a spiral sprin 
bearing against a movable collar for purposes o 
adjustment, and upon its end carries a handle of 
only Gin. throw, and revolves the discs beautifully 
by the friction of the flat edges upon the leather. 
The reason for my adopting this not strictly 
mathematical plan was that in the ordinary 
bevelled edge plan the pressure would draw the 
plates together, and this, added to the attractive 
force already existing, would be objectionable. 
Two of the contact-making wires are attached to 
the horizontal shelf, the other two are carried by 
a length of 4 brass tube attached to top 
of frame, and it adds much to the efficiency 
of this large machine to make connection 
by copper wire between these and the gaspipe or 
walls of the room. This machine gives powerf 
sparks direct from the sectors in favourable 
weather, such as at present, of 2in. or 8in. long, and 
painful. Upon applying a number of coats of lac 
varnish to the inner ends of the sectors, and to a 
diameter of 19in., and two coats upon all exposed 
parts of the glass extending in upon each sector for, 
ay Ain., each one of which measures 11 by 3} by 14, 
and 16 upon each diso, and f from the outside 
edge of disc, I find an at present unaccountable 
result, as the electricity comes on with a rush and 
then gradually subsides greatly, and on again in a 
wonderful manner. There was no sign of this 
phenomenon until the inner parts of the 
sectors were covered up with the lac var- 
nish. It would appear to me as if there 
were more developed upon the outsides of the 
isos than is the case upon the insides, similar 
to the effeot produced by insulating a Leyden jar 
and attempting to charge same, when upon apply- 
mg a knuckle it will be found that the electricity 
ìs going on in proportion to the inside charge; and 
wanting this knuckle or earth connection, it will 
take same more slowly from the atmosphere and 
the imperfect insulation. I may state that there 
is no lac apon the insides of any of the glass, which 
were merely rubbed with a rag moistened with 
petroleum oil. Neither do I use the afore-mentioned 
rubber upon this arrangement, because if there þe 
any hesitation in starting, a few rubs upon the 
ed glass will set her off at once. I repeat more 
decidedly than before, That there is that difference 
between the discs revolving in opposite directions 
which renders it useless to endeavour to combine 
the two ‘eleotricities upon a mutual surface, and, 
therefore, I only take it from one diso at a time. 
Any experimenter who adopts my single fine wire 
Instead of the Wimshurst bundle will have hig 
views much extended upon these matters. t 
A., Liverpool. 


SHOULD WE EAT SALT OR NOT 


(27547.]—IN a long lifetime of observation at 
home and abroad I have decided in favour of salt 
as a necessary condiment. I can speak in propria 
persona. I am a great consumer, and have been so 
from early years, and my kindred before me. I 


often empty a small salt-cellar at a meal: it con- 
tains at least half an ounce. near relative (a 
female) frequently ate salt alone between meals, 
yet lived to over 90 yeara, with scarcely a wrinkle 

and undimmed eyesight; her demise was accelera 

by the breakage of bones in a fall downstairs, thus 
depriving her of outdoor exercise. When Asiatic 
cholera raged in Hurope and India 80 or 40 years 
ago, the promising experiment was tried of saline 
injection of the veins; the temporary results were 
astonishing and encouraging: the patient rallied, 
and for a brief period recovery seemed to begin, 
then suddeuly relapsed into the former stage. 
Science failed in making the effects pro essive. 
The salt duties in British India were deelared on 
high medioal authority to be produotive of a rising 
rate of mortality among the pauper classes, so the 
imposts were modified and considerably reduced ; 
but reourring famines obliterated sanitary statis- 
tios—salt or no salt, the demon of hunger extermi- 
nated them alike! The regular use of this anti- 
septic auxiliary to digestion in tropical climates 
and sunny lands is well marked by a natural 
craving for the supply; even the beasta and birds, 

wild and domestic, throng the lonely salt springs 
and effiorescent waters, to rid their stomachs of 
accumulated entozoa—those of the achydermatous 

quadrupeds being awful snake-like worms, ex- 
pelled by Dame Nature’s medicine. I have seen 
the great zoological collection of the Shan frontier 
assembled along the Poong (or “ Salt Lioks ), fear, 
suspicion, and e among the dif- 
ferent communities. From my ambush in dense 
vegetation, overhanging the stream to leeward of 
the herds, I have crouched in noiseless admiration. 
The elephants select the softest ground, not only 
imbibing continually, but boring pits in the 
soil, and devouring the saline earth; the 
bold but cautious bisons (Bos frontalis) 
expelling the morose buffaloes (Bos Arnus) 
from their own shore, all the lesser beasts 
of the forest creeping about individually on the 
same tour of health, seeking to avoid a collision. 
Great flights of Columbidæ, from the noble forest 
pigeon to the doves of all sizes and thues (of birds 
the most subject to. intestinal parasites), arrive 
from all points of the compass. The whirring of 
wings disturbs the air continually, but the beasts 
and birds seem on good terms; occasionally a 
roving jungle cock runs almost against my boots, 
flutters, screams, and cackles, alarming every 
creature within hearing. I must hide like a hare, 
for on the rising ground I and my attendant guide 
might be perceived by one pair of the many far- 
piercing glances on the alert. Silence again reigns ; 
every creature is taking physic, according to his 
size and wants, and so time passes away, till the 
roar of my two No. 5 barrels, aimed at the king of 
the Bovide, changes the woodland scene to a 
ridiculous caricature of Noah's Ark broken loose, 


ul | About the time of full moon is the usual period of 


resort. Tigers being many and hungry in the virgin 
forests, all quadrupeds know the perils of dark- 
ness; even the infant elephant falls a victim to 
the combined attack of a feline family ; hence the 
Poongs are deserted by night-feeding fauna, except 
during that monthly interval. Our elephants are 
eating earth is a frequent observation of their 
guardians; so he is sent off (sometimes a whole 
stud at once) to the nearest Poong, and kept there 
till his stomach be restored to health. Where no 
natural saline deposits exist, the denizens of the 
wilderness allay their cravings of appetite for such 
diet on the deep rich ashes resulting from the 
conflagration of tracts smothered with reed beds 
and giant grasses. I have stalked the rhinoceros, 
buffalo, wild boar, and many of the deer tribe in 
the white residue of such burnings. The word 
ce galt’? enters into national sayings and expressions 
of the Indian population. Ungrateful” is “ eat- 
ing unhallowed salt”; “Faithful,” eating conse- 
crated salt; “salt and food” is “daily bread”; 
“provider of salt” means “employer,” or “ patron,’ 
&c.—showing, I think, the important position it 
holds as a dietary article; besides, old literature, 
sacred and profane, makes frequent mention of its 
general use. 


Poisons and pernicious products rapidly effect | 


their own publication and warning. ould sait- 
eating nations persevere in their addiction for 
centuries on centuries? For if the term of human 
existence had been n abbreviated, there 
were sage elders who would surely have tracked 
the enemy. 
and S. Afrioa yielding a large return of the pro- 
duct by solar evaporation, which have been worked 

m time immemorial; there are mines of rook 
salt in the British boundary of Afghanistan yield- 
ing a large return. Every valuable herbivorous 
domestio animal in India receives a certain allow- 
ance of salt; every ox, horse, and sheep becomes 
unhealthy without such addition to their food. 
The horned cattle and sheep of villagers may be 
often seen breaking and licking the nitrous coating 
of house walls, or even devouring f cal residue in 
despair; and there are horses that will actually 
eat their own dung (as I have witnessed) when 
hard-pressed for salt! How did the hordes of wild 


There are salt lakes in N. India 


men —savages without written language, bordering 
the slopes of the N.E. Himalayas (or Indo- 
Chinese regions)—acquire the savour of salt, even 
using it in their crude preparation of tea as we do 
sugar? Most of those tribes have been brought to 
abject submission when guilty of offensive inroads 
by a strict blockade outting off the trade supply; 
it was the “one thing needful” to a flesh-eating, 
robust mountaineer. The staple goods of frontier 
barter, too, merely packages of pure salt, whether 
exchanged for a prime canoe, roughly cut; fora 
e er child on safe return to owner; or a fat 
young bull-bison of the domestic breed. Salt, 
more salt!“ was the cry from the Upper Brahma- 
pootra. 

Carnivorous quadrupeds, as the Felide, canines 
&c.; the omnivorous, as swine, rats, mice, &.; and 
the herbivorous, as hares, rabbits, &c., have a 
natural disgust to salt, and the same may be said of 
many fresh-water fishes, Hence, entozoa are 80 
frequently found among them all; even the 
domestio ox in India, when negleoted in his food 
becomes a vehicle for cysticercus, as the diseased. 
beef of the native markets demonstrates, where a 
Government inspector needs to keep striot watch. 
I end with the analytical fact, that healthy 
“ gastrio juice,” the digestive fluid, contains free 
oe acid—cui bono, if salt be not necessary to 

e Eos. 


[27548.J—ABOUT 1880 whole districts became 
vast morgues for dead sheep killed by the rot or 
liver fluke. One large grazier in Lydney threw 
into the Severn upwards of 1,000 carcases, while in 
the adjoining counties one, and one only, instance 
of immunity from the disease was reported by the 
larger flock owners—viz., that of Sir Edward 
Cockburn, of Ross, Herefordshire, and this he 
secured by placing rook salt in boxes (secure from 
the rain) in all the fields into which his mep were 
turned, while the eager licking of these salt lumps 
by every individual sheep conveyed an instructive 
lesson to every spectator. As to the physiology of 
this—well, call it parasite—an admirable illus- 
trated desoription by Dr. Jabez Hogg appeared in 
the “ E. M.” about this time. 

When a boy I often visited the stables ofa 
relative who had a penchant for supplying Govern- 
ment with the motive force for conveying her 
Majesty’s mails over some 50 miles of road. In 
the mangers between each pair of horses was 
always to be seen a lump of rock salt, often licked 
into the most fantastical of shapes. What, short of 
instinct, could have induced these horses to eat 
this dirty-looking rock? One of the stages had an 
incline of three miles, ascending to over 1,000ft., 
while the standard pace of the mail coaches was 
10 miles per hour. Dr. A. will, therefore, see that 
condition, pace, and stamina were essential in these 
horses, many of whem had had some 15 years of 
continual service. Why do horses so rejoice in 
licking the coats ef each other but for the salt 
they thus get ? ö 

In a former query I asked why horses who exist 
purely on vegetable and on cereal food suffer from 

iseases numerous enough, and notably from those 
of the digestive system, and specially that most 
offensive disease known as “the grease” ; but I have 
had no reply. The Lydney Dispenser. 


RIBBED BOILER TUBES. 


[27549.]— WITH reference to the above, I see in 
letter 27423, p. 347, issue June 10, Mr. Thos, 
Fletcher claims to be the first in the field with 
the proper application of ribs or studs, &o., to 
boiler flues and surfaces for increasing the steam- 
ing powers of boilers, and I fancy he is rather in- 
clined to the opinion that the patent he refers to, 
anent the same subject in a previous issue 

June 3, p. 811), must be a copy of his invention. 

ow, it is quite possible for two persons to con- 
ceive similar ideas and work them out toa practical 
issue in complete ignorance of each other, as ex- 
emplified in the case of George Stephenson and 
Sir Humphry Davy and their miner's safety 
lamp, and other cases may be cited. 

I may also state that 20 years ago I made a 
boiler for a small steam launch with studs in the 
flues to act as collectors and conductors of heat 
(and the result was very satisfactory); that cer- 
tainly was not an attempt at copy, being before 
Mr. Fletcher's time, : 

St. Mary Church, Torquay. Engineer. 


TO “JACK OF ALL TRADES.” 


27550.J—I AM indebted to Dr. Cooper, who 

es the aural oases at the Great Ormond-street 
London Homaopathio Hospital, for the application 
of glycerine to the nostrils in dry wory and in 
some other cases of nasal trouble; but I claim the 
simple method of dropping the glyoerine into the 
nostrils with a amall oil feeder, the subject being 
extended on the floor and the face looking up to 
the ceiling. By this means the ponn flows 
over the surface of the nasal and part of the 
pharyngeal membrane. Probably poor Jack may 
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find some relief fromahis simple process, repeated 
say, every other day! I found éonsiderable and 


rolonged sneezings follow. As to his irritability, | 


ryonia strong tincture would earn his gratitude. 
I will send him some gratis on receipt of his 
address. Vaseline made hot in a teaspoon and 
poured into the nostril is also advisable, but its 
action is quite different to oe. 

As to the sensation in eyeballs, I suggest calcarea 
as a remedy calculated to afford him benefit, also 
arsenicum, or the salt formed by the chemical 
union of these two elementary bodies, and known 
as arseniate of calcium, in doses of 0001 of one 
grain; while as to the concluding portion of his 
letter, it can be described simply as intense nervous 
tension and irritability. Probably, his case as an 
out-patient, costing 1s. per month, at the above 
institution, would be appreciated and benefited ; 
there he need not dread drug action. 

Vaseline has obtained, and justly obtained, a 
world-wide celebrity for its healing power on the 
external skin, the heat of the body melting it and 
causing some absorption thereof, but when intro- 
duced even in a hot fluid state into the nostrils the 
nasal secretion chills it considerably. Now, seeing 
that vaseline is a hydrocarbon waste product ot 
crude petroleum, I see no reason why the petrolene 
of commerce should not have a similar healing 
action ; in fact, I have personally tried petrolene 
to my own nostrils, the result being that I can 
commend the use of any of these superior mineral 
oils (free from taste and odour), obtainable, I con- 
clude, in London. 

Under various names many substitutes for the 
so-called vaseline have been introduced by the 
manufacturing chemists, the active healing prin- 
ciple in all being petroleum, and this is cheap 
enough for the very poorest of sufferers even. 

If poor Jack will look out for tho summer ex- 
cursions into South Wales viá Great Western 
Railway, my house and grounds shall be at his 
disposal for a week, and I will endeavour to make 


him happy pro tem. 
Archibald Fry, Lydney. 


NOISES IN THE EARS. l 
[27551.]—I HAVE read with interest the various 
letters in the E. M.” about noises in the ears, 
and having been a sufferer from this complaint 
for some time, I first had my ears syringed, think- 
ing it might have arisen from accumulation of 
wax; but, finding none, I had them examined by 
several medical men ; but the noise continued until 
I was nearly deaf with one ear. 
One day I had a severe attack of indigestion, 
and finding the noise much worse, I at once came 
to the conclusion that it proceeded from indiges- 
tion. Being a chemist, I took some appropriate 
medicine for that complaint, when the noise and 
deafnéss soon vanished, and I have never had a 
return of it except when my digestive organs were 


out of order. 
June 24. W. P. Davies, Ph. C. 


ARACHIS HT POG A. 


(27662. ]—Larth Pistachio is the vulgar designa- 
tion of this nut (or rather pod) by all Anglo- 


Indians, On reference to a large botanical book, 


printed in 1842, I find it so called! Probably this 
name was applied from a very common dessert- 
dish, The arachis is roasted in its shell, served up 
hot, and eaten with salt, like the true pistachio. 
Northern India annually receives an immense im- 
portation of the latter from Afghanistan; the 
trees grow wild in the ranges of the Hindoo Koosh. 
During the cold season strings of camels continue 
to arrive for many weeks heavily laden with camel- 
hair sacks; probably half of these contain pis- 
tachios, freshly gathered, in their strongly-scented 
pericarps, balsamic and resinous, Whole streets 
in native towns give out the peculiar odour. They 
are so cheap that nearly every man in the place 
can buy them. Huropeans always roast them, and 
add salt to help their digestion. The seeds of 
Pinus Gerardiana are also occasionally met with, 
but the bulk is consumed on the spot where they 
grow by the people of the N, Himal ayas: they are 
sweet and nutritious. | 

A lamb stuffed with pistachio nuts is a favourite 
Mohammedan dish, ranking with our roast goose. 


Wee a B i Eos. 
BRASS LACQUERING. 
{27558.)—THE intelligent native foreman of a 
Government manufactory, having turned out a 
useful chuck to pattern for me in brass, proposed 
that I should see him lacquer it. He put some 
red-hot embers of charcoal in a light metal tray, 
and having mounted the brasswork in his lathe, 
he ga the fire on the shears rather near the 
work. He revolved the same very slowly, occa- 
sionally testing the heat of his metal by holding a 
finger near it without touching. He then puta 
few drops of gold lacquer on a silk rag, smoothing 
it gently over the surface ; withdrew it, and went 
on at slow speed till the lacquer had assumed a 
dazzling gloss. It was beautifully done, and lasted 
well, Fos. 


oury in the bottle; this prevented the mercury 


Dor. ` 


= REPLIES TO QUERIES. 


— — 


„%% In their answers, Correspondents are respect- 
fuly requested to mention, in each instance, the title 
and number of the query asked. 


[61903.]—Harmonium.—TI note G. Fryer's 
reply to me (page 373). He advises me to replace 
broad with narrow reeds? I have already done so. 
Now we come to the point (my query, page 42). Is 
there any difference in the make of pans for broad 
and for narrow reeds. I hold now that there is a 
difference, for the “mystery ” is solved, at least, in my 
case. Ihave replaced 16ft. row broad with narrow 
reeds, with a very satisfactory result. I found no 
difficulty in the setting of the tongues, and I am 
satisfied with the tone, and, flattering myself as 
being a judge of tone, I doubt if it can be far sur- 
passed by an Alex., or any other ordinary har- 
monium, I don’t intend to replace the 8ft. and 
4ft. broad reeds, for there is sufficient space for the 
wind and vibration. Again, I find that the notes 
in 16ft. row are much more reed-like than the notes 
in 8ft. broad, which are of a woody tone. I 
think the two rows give a better effective tone than 
if all were narrow reeds. I cannot close without. 
referring to “Organon’s” remarks (page 87): 
„Whether broad or narrow, it makes no difference 
in that matter.” Well, perhaps it may not if the 
pan be made for broad reeds; but, if made for 
narrow reeds, I think he holds a wrong opinion. I 
thank G. Fryer for his kind offer to set the tongues ; 
but the fault is not there. The reeds are all right. 
The “ real cause,” without doubt, is the reed and 


pallet holes being too small, the pan having been 


made for narrow and not for broad reeds.— 
QUEEN. 


62382.] —Deliquescency (U.Q.) — Calcium 
chloride is considered to be the most deliquescent; 
but I cannot say in what relative degrees, Calcium 
chloride is cheaper than magnesium chloride in 
commerce.— PRINCIPIA. 


[62896.])—Purification of Meroury.—On my 
question, how to purify mercury, many answers 
have been sent in, for which I must thank the 
senders; but the hints given are not of much value 
to an amateur, as the quantity he uses seldom ex- 
ceeds a few pounds, and the process of distillation 
is a dangerous and difficult one when he has not 
the necessary instruments. I tried, therefore, 
another method, and succeeded so well that I think 
it worth while to make it known to my fellow 
amateurs. The quantity of mercury which I 
wanted cleaning was about 2lb., intended for 
chemical instruments. I had in a bottle some sul- 
phate of mercury with water and sulphuric acid. I 
put my mercury in it and shook it all together. At 
once all the meroury was divided in very minute 
globules, which were prevented from recombining 
by their coating of sulphate of meroury. After 
about four hours I poured the liquid off, washed 
the mercury with clean water, tried a portion of it 
by shaking it in a test-tube with sugar, and was 
astonished to find that after two or three minutes’ 
violent shaking, the mercury kept bright and 
limpid; in fact, it was quite freed from all foreign 
metals. I purified after this some more different 
quantities with the same result; but with my last 
trial I am not so successful ; a little hydrochloric 
acid was by accident poured along with the mer- 


from dividing into small globules ; consequently, it 
will take a long time to clean this lot, as the sul- 
phate of mercury has now not the chance of 
attacking the mercury on such a large surface as 
before.— HOLLAND. 


[62411.]—Oalcilum Light.—It is much to be 
regretted that querists, before sending their 
queries, do not endeavour, at least, to state defi- 
nitely what it is they wish to know. As H. B.“ 
specifies “spirit,” he may be told that it is the 
common methylated alcohol; but if he likes to 
pues spirits of wine, that will do—and oost 


ydrogen 


to pra and the oxy-caloium light is under- 
stood to be much the same thing with the oxygen 
blown through the flame of alcohol instead of 
hydrogen. 
which ether is used in place of hydrogen. All 
have been fully described in back volumes. Nux. 


624 14.]— Engine for Canoe.— Somewhere in 
a back volume, not very far back, a correspondent 
offered to send particulars privately to another 
how to put an engine into a canoe; but i 
„F. E. A.” expects to drive his oanoe by steam at 
eight miles an hour with any engine that it can 
panay carry, I hope he is already prepared for 
isappointment, A canoe is a boat to be propelled 
by a paddle, and it is good and eee exercise ; 
if steam is required, it will be advisable to have a 
launch. I won't say it could not be done; but it 
could not be done with any satisfaction—a 14ft, 


im a great deal more. The limelight is produced | 
by a jet of oxygen blown through a 
flame on to a piece of lime (I am not particular as 


Then there is the ethoxo-light, in| 
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canoe driven by a sorew at eight miles’ an hour! 
SAML. RAY. i 

[62427.] — Spectrum Analysis. —“ Ellora” 
asks whether. the distances of certain lines in the 
solar spectrum have ever been compared with the 
times that the tints remain on steel while temper- 
ing. I don't know; but I should not think they 
had. Perhaps Ellore will explain what pos- 
sible connection there is between the phenomena, 
or what purpose it could serve to make the com- 
parison? Surely, the temperatures of the solar 
envelope must be much higher than those of steel 
in process of tempering.—N UN. DOR, 


[62431.]— Aerostation.—A balloon to lift 
500lb. is not a toy, and it would seem that the 
querist should seek information from those who 
have made such aérostats. He will find much 
about it in back volumes—that is, of what has 
been actually done or is known; but as to anyone 
sitting down to make out the calculations for such 
a balloon, which not one reader in a million can 


possibly want to make—it is rather too rich— ` 


SAML. RAY. 
[62435.]-—Water Filtration.— Without speci- 


mens of the water it is impossible to give any 


definite information ; but as it is important no 
doubt to remove organic matter, I should advise 
the querist to try the iron or the spongy iron pro- 
cess. As 60,000 gallons a day has to be treated, it 
would be advisable to find out what has been done 
in similar circumstances, before going to the 
expense of putting down plant.—J. T. M. 


[62437.] — Intensification. — B. Sc., Ply- 
mouth,” has misunderstood me. I did not refer 
to mercurial intensification solely, but to intensi- 
fication in general. Does this gentleman believe 
that by the gentle and regular deposition of 
metallic silver particles upon those already nuclei 
and in situ that anything other than a propor- 
tional opacity ensues? Of course, if the deposi- 
tion be too rapid the portions that have the 
greatest attraction for the minute freshly-precipi- 
tated silver particles are the most intense, compara. 
tively, prior to intensification, and hence the result 
is an increase in contrast ; because where deyelop- 
ment has left a diminutive deposit, it (the rad 
has praoticay no attraction for precipi 
silver, Will this gentleman kindly explain (hypo- 
thetically) the augmentation of the opacity of the 
image (not proportionally). Practically, Iam well 
aware that some intensifiers, under special condi- 
tions, have a tendency to producea variance 8 
of gradation. The negative I referred to as a flat 
ill-contrasted one, has a decided deposit in the 
portions I require transparent, whilst the most 
opaque localisation is very little denser than the 
half-tones; so to intensify such a negative is to 
spoil it. See the first period in my original query. 
I should like to know, apart from this, why and 
how does AlSQ, eliminate the last trace of thiosul- 
phate. Please illustrate this by a chemical equa- 
tion. I hope this will not“ waste the time + of our 
worthy “ B.Sc."—SOLAR RADIANCE. | 


[62441.]—Luminous Paint.—Mr. Hart, p. 374, 
has at last explained why the base of the “Great 
Pyramid“ stood uppermost, and not, indeed, with- 
out showing his complete ignorance as to the appli; 
cation of luminous paint to photograpy. Just 
fancy coating glass plates on the back, and throw- 
ing spectra through the glass on to the backing of 
luminous paint! Perhaps Mr. Hart would ex- 
pose a gelatine plate in the camera backward, and 
build castles in the gelatine film next the glass 
plate, so that it would be utterly impossible to 
effect “ optical contact” between image and print- 
ing paper? In this case, the half-tones would be 
next the plate instead of on the film's surface, and, 
consequently, a blurred image of these portions 
would result upon printing. A plate coated with 
luminous paint is exposed in the camera (say, for 
two or three hours) during the night on some ob- 
ject that has been fully exposed to the sun’s ra 
during the daytime. How would Mr. Hart m 
an impression on a dry plate from the luminous 

late above, assuming the plate to be coated as he 
dleo. Perhaps Mr. Horne will help to answer 
this.— SOLAR. RADIAN CE. 


[62470.]— Wheels without Flanges.— In the 
case of a six-wheeled goods engine this practice 


would not be dangerous if the cylinders are inside 


and the extreme wheel base has a good length. On 
engines with outside oylinders and a short wheel 


base, it should never be resorted to.—E. GOBERT. 
| forse | Engine Query.—Many thanks to 
4 


O., Bristol, for answering my query of com- 
ound engine. I have not been able to thank bim 
efore this, Would he please enlighten me a little 

further? He says back-pressure in high-pressure 
oylinder is about 171b., while average presgure in 
low-pressure cylinder = 10. If the average back 
pressure in high-pressure cylinder is about 171b, 
will the average effective pressure in low-pressure 
cylinder not be also 171b., less the Alb. baok- 
pressure? Please say how you get the 10%, 
average pressure in pig hg equal when 
average backpressure in high-pressure is 17lb. 


are cast, he has only (very briefly) given instruc- | 
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This information will enlighten me very much 
coming from such a valuable correspondent as 
«4T, C., Bristol.” Will he, or any other competent 
friend, say what would be best books to get for 
preparing for honours in steam ?—HNGINE-MAN. 


[62523, ] Harmonium Vibrators.—I note the 
reply to this query by “G. L. B” on p. 398. Just 
by way of summing up the matter with regard to 
the prices of reeds, let me particularly call the 
attention of your readers to the following facts :— 
1. Reeds vary in price according te quality. 
2, Various prices are charged for the same quality 
of reeds, thus the best reeds vary in price from 108. 
to 25s. per set of five octaves. 3. The best reeds 
can be obtained (as I stated before) for 12s. per 
set, and you can also pay more, or even less, for 
them if you merely like to doso. 4. Excellent reeds 
3 of really good metal) can be obtained 
or 88. 6d. per set, retail price. Those I refer to now 
are advertised in the “E. M.,” but the price is not 
given. 5. Reeds of inferior quality can be obtained 
from 68. to 10s, (or even more) per set. The above- 
quoted prices for reeds have existed for some time. 
1 consider a good set of reeds to be worth (if worth 
is considered) 18s. or 20s.; but if a good set of 
reeds can be obtained for less (which is a fact), so 
much the better for people of limited means, I 
have no wish to be discourteous to G. L. B., but 
I must remark that he has nut (fully) answered the 
query, as he has not told the querist how the blocks 


Others of this class are 127 Adrian, 128 Trajan, 129 
Vespasian, 130 Tarquin, 131 Pertinax, and 132 
Constantine, built by John Fowler and Co., Leeds 
1866; 151 to 156, Neilson and Co., 1877, 6-coupled 
goods, inside framing, 4ft. 10in. wheels, 171 x 26 
cylinders, weight 40 tons (Mr. Kirtley). Others of 
this class, 135 to 140; Dubs and Co., 1876. (3) 
L. N. W. R.: 2037, 5ft. 2in., 6-coupled goods engine, 
17 x 24 cylinders, weight 27 tons (Mr. Rams- 
bottom). Nos. of a few of this class are—1079 to 
1100, 1221 to 1249, 1801 to 1356, 1366 to 1426, 1447 
to 1479, 1490 to 1612, 1533 to 1644, 1686 to 1742, 


LINE 


tions respecting the fitting of the tongues or 
vibrators. I consider also that it is somewhat. 
absurd for G. L. B., or anyone else, to pretend 
to tell any man the price of reeds who has bcught, 
sold, and tuned some thousands of reeds. There is 
ao strict price charged for reeds, as the above-stated 
facts will prove; therefore, “G. L. B.” and others 
interested will understand why I have quoted 
different prices for reeds; and because of that I am 
accused (very unjustly) of not knowing the exact 
prices charged for reeds, Like everything else in 
trade, some charge more, some charge less. Hach 
individual purchaser must’ study his own interest 
in the matter, and endeavour to obtain the best for 
his money. I am glad, however, that another cor- 
respondent has given similar advice to the querist 
as what I have given. I think it very bad policy 
on the part of the querist to entertain the idea of 

ng reeds, when he is told that he can ‘get a set 
of reeds as low as 6s. for 61 notes. I trust that this 
explanation will suffice in shutting up the long 
worn-out subject respecting the prices of harmonium 
reeds.—G. FRYER. 


162524.J—Gas Cooking Range.—The use of 
tiles in gas cooking ranges has been practically 
discontinued for many years. They are heavy, 
troublesome to fix securely, and render the oven 
very slow in heating up. It is not a pleasant thing 
tosay, but my own experience with thousands of 
gas cooking ranges proves that except in the rarest 
cases gas ovens, which are so easy to clean, are 
allowed to get into such a state of filth that it 
zequires a chisel or a scraper to discover whether 
the inside of the oven is enamelled, tiled, cast-iron, 
or anyth ing else. There is a complete and perma- 
nent coating of charred grease which renders the 
nature o a surface under it a matter of indiffer- 
ence.—T, F. 


[62547.]-—Ooins of the Present Reign.— 


1770 to 1779, 2007 to 2038. 2297 is Mr. Webb's 
4ft. 3in. 6-coupled coal, cylinders 17 x 24, built 
1878-1882, weight 29 tons llowt. A few of this 
class are—2071 to 2089, 2110 to 2124, 2160 to 2174, 
2195 to 2232, 2256 to 2258, 2268 to 2277, 2337 to 
2345, 2865 to 2452, and several more, and would 
take up too much time to enumerate.—GORGON. 


62578.] —Organ Pipe Feet Turning.— 
“« Tyro” can make his feet out of mahogany; odd 
bits will save cutting longer pieces, Walnut will 
do, or any of the harder woods, and must be nice 
straight:grained, or it may lead your boring bit 
aside. Cut them of Gin. or 7in. long, C O stopped 
diapason 1}in. diameter of top to ljin. at bottom 
of toe, the top of toe shouldered off fin. down by 
tin. diameter to fit into the pipe, the toes to be all 
the same length; from CC to F 43 octaves to be 
made gradually smaller till you get up to top F, 
which may be full }in. at top, and bare in. at 
bottom, the hole in the toes from CC to F from 
full żin. to it in. at top F, the sizes of holes to be 
graduated up as well as you can, say 7 or 8 of a 
size to the top; get them out and square, centre the 
ends, and bore them in the lathe by means of some 
nice thin and well-made quill bolts, made quite 
sharp, tapered off to a point on your grindatone, as 
those you buy are too blunt to bore nice and clean. 
If you cannot bore them out smooth enough, get 
made half a dozen burning irons pointed at enda, 
and round loop turned at the other end, which you 
may burn them out nicely with; then turn them 
ona tapered mandrel 2in. or Zin. long. Being taper 
will fit every toe, your opposite centre fitting into 
the bottom part of toe, which must be nicely 
bevelled off to fit the hole in the windohest.— 
S. ARLIDGE. 


“ And still they come.” Your correspondents have (620041 —Norway.— Probable oost, in my 
overl F ha opinion, £1 per day, first class in everything. In 
U*»0OOUUUUUUU Aer ee the opinion of a fellow traveller, who kept accounts 


penny, &o., issued in the earlier part of this reign. 
hen, to make his collection complete, “D. G.“ 
should have the “ H ” pennies, &o., as well; and he 
should not forget the coinage of New Brunswick, 
Straits Settlements, Ceylon, Ionian Republic 
(British Protectorate—coinage has Britannia on 
the reverse), &o. Jam afraid that, after looking 
atthe Jubilee coins, “ W. A. G.” will find we are 
still “ going from bad to worse ! "—AMPERSAND. 


[62550.]—Case Hardening.—I do not under- 
stand what the querist means when he says cart 
arms and axles. Are not these the same thing? 
Heat your axles to a cherry red in a clean fire, re- 
move from fire, turn axle upside down, take two 
pieces of iron (hoop iron will do), put them the 
long way up axle about ĝin. apart, and between the 
rons put some prussiate potash (yellow). The 
heat will melt it and cause it to run down over 
axle; then take axle and put it in cold water. 
There are other ways of case-hardening—more 
effectual, but slower.—J. C. 


__ [62576.]—Locomotives.—(1) L.B. and S. C. R. 
Nos, 401 to 420 6-coupled goods engines, bft. 
wheels, cylinders 174 x 26, weight 38tons 120 t.; 
421 to 432, same class, with larger boilers, 
184 x 26in. oylinders, and Westinghouse brake 
(Mr. Stroudley); 468 to 478, 6-coupled goods 
engines, outside bearings, 5ft. wheels, cylinders 
about 17 x 24, date about 1867 (Mr. Craven). (2) 
L.C. and D.R.: 118 Acis, 114 Calypso, 115 Diomede, 
116 Fortuna, 117 Gordius, 118 Pyramus, are 


for himself, 12s. per day. Clothes necessary : light 
tweed suit, great coat, and umbrella, and anything 
else you wish. Buy latest edition of Baedeker's 
“Norway.” Go to Bergen via Newcastle. At 
Bergen buy a monthly paper called the “Norges 
Communioationer, which gives all the routes 
through Norway, and the times for railway and 
steamer. On arrival at Bergen, go on board 
steamer to the Hardanger Fjord, and proceed to 
Odde. From Odde visit the Buarbroe glacier, the 
Lotefos and Espelandfos, waterfalls near Hildal 
village, also the Skeggedalfos, Take steamer to 
Vik, otherwise called Eidfjord, visit from there the 
Voringfos. Take steamer to Hide, Drive to 
Judvangen. Passing (through the Nerodal) the 
waterfalls Stalheimfos and Stivlefos, steamer from 
Qudoangen to Lerdalsoren, drive to Borgund 
Church, steamer to Aasdal, visit the Vettisfos. 
This, and visiting in steamer the various arms of 
the Sognefjord, which are all worth seeing, and 
returning by steamer to Bergen, would probably 
occupy all the time at your disposal. Hotel-keepers, 
captains of steamers, and ticket collectors on the 
same generally can speak English; guides who 
do so can generally be obtained.—R. O. H. | 


(62597.]—Turbines.—_I am much obliged to 
Mr. Pilling for answering this query. I. want, 
however, a practical book on “ Hydraulics,” not so 
‘much on steam engineering. Does anyone know 
anything of Robinson's “ Hydraulic Power and 
6-co , £ Hydraulic Machinery ? It is described as written 

85 goods engines, built by Sharp, Stewart, | “for practical engineers and students.” Is this 80, 
15 „ 1862; outside frames, 5ft. wheels, and or is it a highly mathematical work? It seems 
Xx 24 oylinders, designed by Mr. Martley. difficult to get hold of a work on any subject 


(engineering) giving the physical reasons for the 
operations desoribed ; the mathematical reasons (?) 
are sufficient for the writers, I have heard people 
prove the theory of the Wheatstone bridge to their 
complete satisfaction who had not the ghost of an 
idea of the physical proof.—G. T. PARDOE, Govan. 

[62598.]—Electrical Connections.—I send a 
sketch of arrangement I have in present use. When 
at rest there is uninterrupted connection from 
earth (gaspipe) through bell to line wire at cach 
station. On depressing the push at A, the battery 
is thrown into action and the bell cut out. The 


LINE 


Toe BATTERY 


same action takes place at A,, so signals can be 
alternately transmitted. One Leolanché cell at 
each end of line is sufficient. Join the carbons 
and zincs as shown in the sketch. — SM. 


[62598.]—Electrical Connections, — Connect 
as per diagram, using a return wire instead of earth 


(E) if more convenient. P and P’ are double-action 
pushes, and when the button is depressed it puts 
copper to line, coming back when released by reason 
of its own elasticity against the contact stud at the 
back, thus connecting line to bell. For battery (B) 
use three No. 2 Leclanché cells at each end.— 
ELECTRA. 


62601.)—Lancaster Oval Bore Rifle.—You 
will find that the removal of lead from iron or 
from files will be wonderfully facilitated by apply- 
ing petroleum oil; but keep same away from any 
soldering job about to be done.—A., Liverpool. 


[62606.]—Dutch Language.—To answer this 
question is exceedingly difficult, as I do not know 
of any English word in which the Dutch sound 
“ui” is heard. However, if you pronounce the 
ui like the vowels uoy in buoy, I have no doubt 
but that they will understand you.— HOLLAND. 


[62606.]—Dutch Language.— Ui” is pro- 
nounced in the Dutch language like eu“ in 
German. “Hu” is pronounced in German some- 
what like “euil” of the French language in 
“denil,” It is impossible to represent this sound 
with English letters, although some authors give 
“ oy” of toy as the nearest English equivalent.— 
E. GOBERT. 


[62607.]—Small-Scale Photography.— Dur- 
ing the siege of Paris—I translate from Gaston 
Tissandiers “Merveilles de la Photographie.” 
“At Tours all the private or public despatches 
were printed on a large folio sheet of paper which 
might contain about 800,000 letters. M. Dagron, 
who had left Paris by balloon, reduced this to a 
small negative having about one-fourth the size of 
a playing-card. The proof was printed on a thin 
sheet of paper, and afterwards on a film of collo- 
dion, which though weighing little more than five 
centigrammes, contained the eontents.of several 
‘newspapers. Several of these films, representi 
a considerable number of despatches, were rolle 
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up and inserted into a quill of the size of a tooth- | volving body, let u = revs. per minute, or critical | cylinder might be considerably higher, If p= 


pick. This letter-box, novel and light, was fastened 
to the tail of a pigeon. On arrival and on depar- 
ture care was taken to stamp the bird’s wing with 
the postmark of receipt or despatch. A consider- 
able number of pages of letterpress were repro- 
duced by the processes of M. Dagron und his col- 
league, M. Fernique. Each page contained about 
5,000 letters, or about 300 despatches. Sixteen of 
these pages were contained in a film measuring 
three centimeters by five, and weighing not more 
than five oentigrammes. The reduction was to one 
eight-hundredth. Each pigeon could carry ina 
quill 20 films of a total weight of one gramme. 
As soon as the quills were received at the tele- 
i gap they were slit open with a penknife. 


he films were placed in a basin containing 


slightly ammoniacal water. In this liquid the 
despatches unrolled themselves; they were dried 
and placed (between two glasses) in a photo-elec- 
tric microscope, an enlarged image being thus pro- 
jected on to a soreen.“— J. H. PAYNE, 


[62608.]—Pronunciation of the Irish G H. 
—Erratum.—On p. 400, someone has substi- 
tuted “z” for “y” in Lock Nay.— A., Liverpool. 


VF of Irish GH. —The 
“gh” is in most cases pronounced in the way 
referred to by the querist as given by Dr. Foster. 
It is so in “Lough”; but “Neagh” is by most 
people pronounced “ Nay,” although I have heard 
the guttural fully, and the two vowels separately, 
sounded by the peasantry. I cannot say I have 
observed much, if any, difference between the 
Scotchman’s “loch” and the Irishman's “ lough.” 
In Drogheda, Armagh, and “ Donaghadee” 
the guttural is also sounded by the masses, and is 
probably the proper old form, although always in 
the two first, and sometimes in the last, it is 
dropped by “the quality,” as in other cases where 
it would seem to be too inharmonious. In connec- 
tion with Irish place names, it may be worth 
noticing that while in English names the accent is 
usually, if not always,on the first syllable, in 
Ireland and Scotland it is variable, and often on 
the last—as in Belfast, Donegal, Donaghadee, 
Armagh, Attry, Mullingar, Inverness, Tiree, 
Portree, Dalry; or on the penultimate as London- 
derry, Ballys annon, Ardrossan. Possibly this 
peculiarity has some Celtic origin. Is the accent 
on 1 first or last of Penzance 7— J. BROWN, 
ast. 


[62629.]—Equatoreal.—Inclosed photo is of 


5 cast-iron stand for 124in. reflector.— 
M. 


_ [62628.]-—Oritical Velocity of Rotation.— 
For purposes of calculation, the grindstone, fly- 
wheel, or other symmetrical rotating body may be 
divided into sectors. The centrifugal force of each 
sector in pounds = weight in pounds x square of revs. 

er minute x 00034 x mean radius or distance in 

eet of the centre of gravity of sector from axis of 
rotation. In the case of a grindstone where the 
sectors are taken as innumerable, they become prao- 
tically triangles, and the mean radius = radius 
of stone. It will be found that the vertical com- 
ponents of the centrifugal force of all the sectors 
in one-half of the rotating body (that is, the force 
tending to tear rotating body in half) 

Total centrifugal force of entire body 

8°1416 
In a grindstone the total cent. force in pounds 
= weight of stone in pounds x § radius in feet 
x revs, per minute squared x 00084. To find 
critical velocity of rotation of any symmetrical re- 


velocity of rotation to be found. 
A = force of cohesion of body in pounds, 


R = mean radius in feet, 
W = weight of body in pounds, 
.. Wx R x z? x 00034 


: =A 
3:1416 á 
422 3°1416 A 
Wx R x 00034 
9240 K 
A = — Say 
WIR 


x being the only unknown quantity, the equation 
is easily solved.—ELAG. 


{62681.]—Oall Bell to Acoustic Telephane.— 
Use telephone wire as “line,” and connect as 
diagram in query 62598, taking care that none of 
your supports for acoustic wire are touching any 
metal connected to earth. Join the wire from 
terminal (T) on push in diagram to the acoustic 
wire at about 2in. from the nearest support to 
telephone as shown in sketch. To do this, take 


TO PUSH 


10 ER * 
ON PUSH 


6in. of naked copper wire of No. 24 gauge, twist 
into a spiral, and solder one end to the acoustic 
wire and the other to the wire from terminal (T) 
on push, bending the joint after insulating to the 
support, so as to take all strain off the spiral. 
Wind your bell bobbins with No. 26 silk-covered 
wire, and use six smallest size Leclanchd cells in 
series at each end.—HLECTRA, | 


L62637. Compound Steam-Engine.—You 
surely have made a mistake when you say there is 
no receiver to this engine. With the cranks at 
right angles a receiver is necessary ; the cylinders 
being rather far apart in this class of engine, per- 
haps the exhaust from h. p. to l.p. cylinder acts as a 
receiver. The receiver is often in the form of a 
jacket round the h.p. cylinder, and so may have 
escaped your notice. In the following calculations 


I have taken p œ 5 that is, that pressure varies in- 


versely as the volume 


V? = initial volume of steam 

V? = volume of steam at termination of stroke in 
h.p. cylinder 

pl = initial pressure of steam h.p. oylinder 

p? = terminal pressure of steam h.p. cylinder 

pis eee praene h.p. cylinder 

p? = initial pressure l.p. cylinder 

p* = terminal pressure of steam in l.p. cylinder 

p™!= mean pressure l.p. cylinder . 

r = ratio of expansions in h. p. cylinder 

11 = ratio of expansions in I. p. cylinder 

R = ratio of cylinder capacity = ey = 

r? = total ratio of expansion in both cylinders 
(All pressures taken as absolute) 


v2 7243 75 _ ap. 
" SVT xg) re =e 
2 2. = — = 
psat = 806 a | 
z + hyp. log. r 1 + 1'115 
m = pl LLI S s 70 1 A 
p» = p P 70 48 blb 


The back pressure on the 515 piston depends on 
the oapacity of receiver, cut off in I. p. cyl inder, and 
compression in l.p. cylinder. If capacity of re- 
ceiver is large, the back pressure is fairly constant 
throughout stroke; but, if small, it fluctuates a 
great deal, being greatest just before low-pressure 
oylinder takes steam. To compress steam from 


201b. to 54lb. its volume must be decreased to = 


T so if clearance = Sin. compression must begin. 
3 * 2°7 — 3 = Blin. from end of stroke. 
r? =r x R= 305 x 2-41 = 7:35. 

As you do not give size of receiver, I cannot say 
what ‘Initial pressure in low-pressure oylinder 
would be; but it would be about the same as the 
terminal pressure of high-pressure cylinder if there 
were no “drop.” If the capacity of receiver was 
small, however, the initial pressure of low-pressure 


And given | 281b., then — 


pmi = p? 1 4- hyp. log. 7 
71 
= 23 e. = 23 = = 19-40 Ab. 
23 


and 11-51b, 


To compress from 8lb. to 101b. with Zin. elearanee, 


compression begins x 8 — 3 = 99 — 3 = 6 fin. 

from end of stroke. With large ports and quick- 

acting valves exhaust need only begin just before 

fad of stroke. There is no definite rule for this— 
LAG. 


[62687.] — Compound Steam-Engine.— Ton 
appear to have a large amount of clearance in these 
cylinders; half what you state should be enough 
with Corliss valves. Taking the clearance into 
account, the cut-off in h.p. cyl. is at one-third 
stroke, and consequently expansion is three times 
in that oylinder with an absolute terminal pressure 
of 70 + 3 = say, 28lb., and average pressure on 


that side of piston = 70 x 1+ hyp. log.8 = Alb. 


(and some decimals). The exhaust-pipe between 
cylinders forms a receiver, and is probably half 
contents of h.p. cyl. The steam being cut off at 
half stroke in Lp. cyl. the pressure in receiver 
will have fallen then to about 23 — 1°2 =say, ase, 
the ratio of cylinder contents being as 2˙4: 1, 
the whole contents of h.p. cyl. being now con- 
tained in half the l.p. cyl. This will now expand 
to 91b. absolute, The back-pressure in h.p. cyl. 
will rise towards middle of stroke to perhaps some- 
thing like 25lb.; but this depends on contents of 
receiver, so this part bad better be left, and also 
all consideration of loss in pressure between 
cylinders, and from condensation. To compress 
201b. to 641b. with 3in. clearance, you must close 
exhaust at 54 — 20 x 3 = Sin. from end. The total 
expansions = 8 x 2'4 = 7:2 times, and initial pres- 
sure in l.p. cyl., as mentioned above, depends on 
receiver and also average pressure, although power 
of engine will not be affected by it; the loss in one 
cylinder being gained in the other, In Lp. cyl. 
exhaust should close at 10 + 3 x 3 = 10in, from 
end, and if opened at, say, 3in. from end, would 
probably suit. You have probably taken diagrams, 
80 you will be able to see the variations in pressure. 
ana 


8 
p* =, = 


losses, which invariably occur in compounding. 
. C., Bristol. 
[62638.]—Boring Holes in Gas Tubing.—1f 
your tubing is intended for gas devices, it is best 
to file a notch with the round edge of a mill file 
first where each hole is to be bored, then havea 
drill made this way :—Take a piece of round steel 
rod jin, diameter, length to suit brace, taper ita 
little towards the point, and then file it down tos 
shoulder, allowing the drilling point to be about 
{ths long. A drill made thus wil 
it cuts through the tube. To tempor, heat the 
point toa bright red, plunge into water, brighten 
on fine emery cloth, and hold the thick part ins 
flame until the part turns a dark straw-colour, 
then cool again. J have recently drilled a large 
quantity of holes (many hundreds) less than 3 
32nd diameter, and only had, I think, four 
breakages. The brace has something to do with it 
too. Mine is a hand brace, fitted with bevel 
wheels, with the handle for turning at the side. A 
lot of this class of work is punched out with a 
punch made in the same way as the drill— 
shouldered; but drilling makes the best work— 
ENGINEER, St. Mary Church, Torquay. 


[626242.] — Electro-Motor.— To MR. Bor- 
TONE—In your position I should wind the 
armature with as much No. 22 d.c.c. as I could get 
on, having weighed the armature before and after 
winding. Then put an equivalent amount (four 
times the weight) of the same gauge wire on the 
fields, and connect up as a shunt machine. As you 
do not state the wire space on armature, I can only 
guess at its capacity, but think that you might get 
llb. to IIb. on. In this case you might get very 
nearly 1H.P., if your motor is properly made.—8. 
BOTTONE. 


[62643.]—Slide Valve.—If you have an ordi- 
nary flat valve only, you cannot very well out 
at earlier than § the stroke. If you will give fu 
particulars as to travel and widths of ports, will 
55 you how much Jap you must give.—T. Ca 

ristol. : 


[62644.]-—Launch.—To “T. C., BRISTOL”— 
This query I must refer to our friend Engi- 
neering, Manchester,” if he will spare the time, 
as I am not at all up in boat work.— T. C., Bristol. 


[62645.]—Filter.—If you have settling tanks, I 
think you would be suited. I should proceed as 
follows :—Have two tanks made of anything that 
will hold water, and as tall as possible—say, 12t. 
high and 3ft. diam. Pump the feed into top of No. 
1,and have this conneoted to No. 2 at, say, att. 
from bottom, and take feed from top of No, 2, The 
8ft. below this oonneoting-pipe will form a pit to 


not break when 
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|62646.] Photographic Ohemistry.—To test 
for hyposulphites in water, take a portion, and add 
some sulphuric acid (H,80,), and warm gently. 
An odour of sulphurous anhydride (SO,) and a 
deposit of sulphur indicates an hyposulphſte. To 
another portion add a few drops of ammonio-cupric 
sulphate (made by adding ammonia to a solution 
of cupric sulphate till the precipitate dissolves in 
excess), an instant decolorisation indicates hypo- 
sulphite present. -PHOTOCHEMICUS, 


(62646.] Photographic Chemistry.—1. Sodic 
thiosulphate (hypo.) gives with silver nitrate a 
white precipitate which becomes black on standing 
or heating, owing to conversion into sulphide. 


Ag.S,0, + H,O = Ag, 8 + H,SO,. 


The above precipitate (Ag SO,) dissolves readily 

in excess of NazS O,, hence the silver solution 
must be fairly strong, and added until a perma- 
nent preoipitate is formed. 2. Ferrio chloride gives 
a violet- red colouration, which vanishes on stand- 
ing or heating. 38. If the solution be acidified with 
sulphuric acid it will decolourise a solution of 
blue iodide of starch.—SM. 


[62646.] — Photographic Chemistry.— Per- 
haps the most convenient test for the general purity 
of the water employed by “Hypo” would be a 
dilute solution of permanganate of potash in dis- 
tilled water. This should be made so weak as to 
show only a pure rose colour, when viewed by 
transparency. To an ounce of this solution add an 
ounce of the suspected water. If it contains 
sodium hyposulphite, or ammoniacal matter 
(sewage), it will quickly turn pale yellow. If it does 
not change colour in 15 minutes, you may infer 
that the water contains no appreciable amount of 
“hypo.” Be careful that the testing glasses are 
chemically clean, as the permanganate is wonder- 
fully sensitive to organic matter, and the presence 
of any trace of this would vitiate the result.—S. 
BOTTONE. 


[62646.] — Photographic Ohemistry.— The 
querist may use the following methods to detect 
hypo. in water :—(1) Take a pinch of starch, 
and boil it with an ounce of water; when dis- 
solved add five drops tincture of iodine (which 
will form the blue iodide of starch), and add a few 
7 of this compound to a little of the water; 
if hypo. is present it will discharge the blue 
colour. (2) Make a dilute solution of potassium 


permanganate (diluted Condy's fluid will do), and |] 


colour a small quantity of water a light pink; add 
a small quantity of the suspected water to this; 
if the colour is discharged it contains hypo. (8) 
Merourous nitrate (in solution) gives a dark brown 
or black precipitate, with a very slight trace of 
hypo. (no notice to be taken of a white precipitate). 
The above are very delicate tests. If a solution of 
silver nitrate is mixed with HCl we get a precipi- 
tate of silver chloride; but, if HOI is mixed with 
a solution of silver chloride in hypo. there is no 
recipitate. The reason why ordinary water 
es milky is because the excess of silver 
nitrate in the paper combines with chlorides, 
&o., and precipitates ; if there is any hypo. present 
it would probably dissolve the silver chloride as 
fast as it was formed, and this solution would not 
precipitate HOL—PRINCIPIA. 
[62652.]—Antiferment.—Sozedus is unques- 
tionably the best preservative and antiferment, and 
very certain in its action. See Sixpenny Sale 
Column.—SOZEDUS. 


[62655.]—Preventing the Ooagulation of 
Albumen.—To do this would alter one essential 
property of albumen, and consequently this problem 
may be considered impossible of solution. There 
are somewhat analogous bodies called peptones 
which are prepared from albumen in the anim 


economy that do not coagulate by heat.—SoZEDUS. 


(62655.]—Ooagulation of Albumen.—You 


do not say under what circumstances the solvent of 


albumen should be harmless. The solutions of 
albumen in the organic acids are not coagulated by 
boiling, but a pellicle is formed during evapora- 


tion. The addition of some salt—as sodic chloride R 


or sulphate—causes a precipitation of the albumen. 
Albumen forms definite compounds with metallic 
oxides. Coagulated albumen is dissolved freely by 
alkalies. If potassic albuminate be well washed 


with oold water, it will be soluble in boiling water 


and boiling alcohol. This aqueous solution is 
coagulated by acetic, tartaric, or phosphoric acid ; 
but an excess of acid redissolves the preoipitate.— 


SM. 

[62656.] Photography. — Should not advise 
you to use any one fluid developer, as they are un- 
certain in their results, and do not allow enough 
latitude. The merouric chloride intensifier holds 
good with all plates, but should not be used if the 


negative is wanted for any length of time. The 


ferrous-oxalate developer is decidedly better and 
cleaner than the pyrogallic, but can only be used 
where nearly ccrrect exposure has been obtained. 
All dry-plates, to my knowledge, are made with 


citric acid are universally recommended for a 
clearing solution, but are not needed with ferrous 
oxalate. In using ferrous oxalate, add about 60 
grains of citric acid to the ferrous sulphate solu- 
tion —PHOTOCHEMICUS. 


aad — Photography. — The causes of 
“ Chips failures may be many. The following 
summary of the likely ones may be of service :— 


1. The developing solution being a ready made one, 


na have become oxidised and lost strength. 
2. The pictures may have been over- exposed. If the 
picture shows every detail, but is otherwise very 
thin, this is surely the case. Chapman's prescrip- 
tion for weak and dense negatives applies to all 
ordinary makes of . gelatino-bromide emulsion 
plates. There is very little difference between 
t ordinary,” “rapid,” and “extra "—the principal 
one being the price charged. In my hands ferrous 
oxalate is far win pies to any other developer, bein 

much more under control. Alum and citric aci 

are not much use; better time your exposures oor- 
rectly and develop cleanly. The two developers 
—viz., pyro. and ferrous oxalate, oan be used with 
any gelatine plates.—S. BOTTOFE. 


[62656.]—Photography.—1. The 5 
you give by Chapman are good for all the sorts of 


plates in the market. 2. All are gelatino-bromide 


plates, oertainly. 3. Depends on the make of 
plates, the “instantaneous of one firm only being 
as rapid as the extra rapid of another firm. If 
both are by one firm the “ extra rapid ” would not 
be so quick as the instantantaneous.“ Depends 
upon taste of individual. Mr. Bottone will tell 
you that ferrous oxalate is best. I can't help 
thinking myself that it is a beastly mess. 4. Cer- 
tainly citric acid and alum is invaluable for re- 
moving yellow stains and green fog. 5. I suppose 
so, but I have not used either make you mention. 
If you cannot succeed I would recommend Der- 
went or Fry's plates, which are first-class. More 
information if you care to write to me.— R. A. R. 
BENNETT, Walton Manor Lodge, Oxford. 


[62657.]—Coil Reel.—May I take the liberty of 
answering the last part of this query? The screw 
must be platinum tipped; if it is not, it will very 
soon burn to oxide, and then will cease to work. 
Drill the point of screw about jin. deep; take a 
piece of platinum wire, heat in spirit lamp, dip in 
flux (zinc chloride), and touch with solder; touch 
screw with flux, hold wire in hole till thoroughly 
joined, cool, out off wire to right length, and the 
job is done.—PRINCIPIA. 

[62659.]—Malleable Oasting.—The melting 
moulding, and casting are conducted in the same 
manner as common cast iron. For the metal, pro- 
cure not less than two good sorts of No. 2 pig-iron, 
and you may add a little good scrap. The secret 
of this sort of work is the annealing, which is per- 
formed thus: — Procure an iron pan adapted 
to the size and shape of your castings, put 
a layer of charooal on the bottom, then some 
castings, then charcoal, and so on; when 
nearly full, cover with sand, and an iron 
lid over all. Put it in an annealing furnace, 
and fire up slowly. Be carefal not to get up the 
heat too quickly, and when the pan and contents 
are red-hot through, the heat must be kept con- 
stant for five or six hours, then let the fire gradually 
die out, and not disturb the castings till properly 
cooled.—ENGINEER, St. Mary Church, Torquay. 


reba eta Alloy—Melting Gold.—I have 
had the same difficulty many times; I expect you 
have lead with your gold: one grain of lead to 10z. 
of gold is sufficient to make it very brittle. The 
easiest and quickest way to free the lead is to send 
through the melting metal a stream of chlorine gas, 
or expose it to a great heat in a furnace fora 
long time; I use the former plan. An ordinary 
oil flask, partly filled with a saturated solution of 
chloride of potash and spirits of salts, and conneot- 
ing with it a tube terminating in a clay-pipe 


stem, through which the gas escapes through the. 
melting metal; the flask may be placed in hot water: 
gas. 


to further facilitate the formation of the 
Don't breathe the gas, as it is poisonous.—F. S. 


rapid condensation, and, if the water is hot, the 
condensation is not rapid enough. The pressure 
is not the same above and below valve, or water 
would not enter boiler. The difference in pressure 
is obtained by imparting a great velocity to the 
water at the point of condensation, and it is this 
speed which causes it to enter the boiler. There 
is just the difference of placing a pound weight, 
say, on your toe, and letting the same weight drop 
—impact.—T. C., Bristol. 


THE total quantity of basic iron, Mr. Gilchrist 
states, made. daring 1886 in the United Kingdom 
may be taken at 333,000 tons. As regards spiegel- 
eisen and ferro-manganese, the total production in 
1886 appears to have been 198,712 tons, which is 
an inorease of 52,215 tons on the production of 1885.. 


EID. | 
[62663.J—Olack Box.—All injectors work by 


— . — 


The numbers and titles of queries which remain unat- 
swoered for five weeks are inserted in this list, and / stil 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of thetr fellow contributors 


Since our last, Principia“ has replied to 62382. 


G.W. Locos , p. 186. 

. L. and N.W. Goods Engines, 185. 
Soft Colours, 186. 

Feed of Planer, 185. 

. Small Accumulator, 185, 

. Brasses, p. 281. 

88. Glen Rosa, of London, 281. 
Flour Machinery, p. 281. 
Oorrection of Telescopes, 281. 


QUERIES, 


(62668.}—Boring.—Will some correspondent kindly 
inform me the best bit, and the best way of boring holes 
22 in. in diameter, through hornbeam, without leaving a 
rough edge junderneath? The hornbeam 1łin. thick. 
Also the best way of boring a tapered hole 2fin. at the 
top., and 23in. at the bottom in bard wood. Large quan- 
tities of above have to be bored, and they will be doue by 
machinery.—ANXIOUS. 


(62869.]—Smelting.—Will some person acquainted 
with smelting, please state the malleable-iron process, 
remelting the same and flux used 7—X ERXES, 


[62670.;—-Organ.—At the Inventions and Music 
Exhibition (1885) an organ was exhibited by Messrs. 
Bishop which could be altered about a semitone in pitch 
at pleasure by the simple movement ofan index placed 
within reach of the player. Would any kind reader oblige 
with a description of the mechanism, with sketch, if 
necessary ?—BACH. 


(6267L]—Cleaning Castings.—Could any reader 
give me a recipe for cleaning castings in iron and brass? 
I have tried dilute nitric acid. but it is too expensive, and 
the fumes are so obnoxious.—H. D. R. 


(62672.]—Dry Oleaning.—Can any of “ Ours” give 
me information as tv the process of dry cleaning and 
dying, nettoyage d tec, so much advertised at present? 
Is it the subject of a patent, and if so information as to 
the No. of the specification. It is a process applied to 
cleaning of garments, lace curtains, &c.—ENQUIRER. 


{62678.|—Jupiter’s Satellites.—On the evening of 
the 20th there was avery near approach of the first and 
second satellites of Jupiter, and with a power of 60 they 
appeared as one object. Oan ary reader inform me 
whether one occulted the other, as I was compelled at 
11 o'clock to leave off observation ?—ARTHUR MER, 


(62674.}—Mica.—Can any of “ oura” give me the per- 
centage composition of a good sample of colourless, 
flexible mica ?—MONS. 


(62675.]—Emery Wheel.—Having broken my emery 
wheel right througũ in two pieces (the diameter is 8in. and 
thickness §in.), is there any kind ot cement to be had to 
put it together and stand its work as well as before? 
YOUNG TURNER. 


[62676.}— Wire Running. — Will any electrical 
reader of H. M.“ inform me how a house of about seven 
ox eight rooms should be wired to supply the current for 
lighting them by incandescent lamps? Supposing the 
source of electricity to be some little distance from the 
house, would not the lamps in the rooms nearest to the 
dynamo be more brilliantly lighted than those further off ? 
And in consequence, would not the first-mentioned lamps 
have to be considerably over-run in order that the more 
distant ones may give out their proper light? By what 
arrangement of leads may this difficulty be overcome? Is 
it accomplished by using mains of different sizes, and in 
consequence different resistances? Or by coupling up 
the lamps in some of the combinations of parallel arc and 
series systems,or how? Supposing you can afford to loge 
about five volts in the leads. A diagram would eblige.— 
PUZZLED. * 


(62677..—Barrel Pump. —I have a long barrel force 


pump that goes tremendous hard, wanting two men to 


work it. Well about 40ft. deep, and delivering about 40ft. 
from the ground; suction pipe about 2in.; delivery pipe 
about lin. How oan it be made togo easier? Is delivery 
pipe too small, or would an air vessel help it anything con- 
siderable? Please what is cause of difficulty ?—S. H. 


62678.]—Oracks on Stained and Polished 
ork.—I had a ship’s model to polish a few weeks ago, 
the upper part had to be black and the lower pa 8 
natural colour of wood (pine). It was made in two pieces, 


‘the upper part stained by mixing gas-black amongat the 


polish, and after putting the pieces together it was all 
‘finished with white polish. It looked all right, till a few 
days after, when the black part commenced to crack and 
now it is oracked all over; but the lower part shows no 
signof crackiug. If any of your readers could kindly in- 
form me if it is the fault of the polish or the working of 
1d that has [caused it to crack, they will greatly oblige 
thé polish was made without any benzine.—MILNE. 


(62879.]—Weak Ankles.—I have had the misfor- 
tune to have my instep pressed down on account of too 
much standing: have now had it put in its place. by a 
vone doctor. My difficulty now will be to keep ic there, 
and fortunately, I have arranged for much less standing 
and walking, so that by strengthening them I may have 
the pleasure of stronger ankles. Would any reader obiige 
by stating if it is advisable to assist theni by mechanical 
support (wbich brst—elastic anklet or bandages)? I feel 


‘gure, with our multitude of readers, one or two at least 


will have a really good embrucation for natural weakness 
not sprain. —HARD STRUGGLER, 
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[62680.] — Santonine. — How can I dissolve this 
(puly.) ? Is there any other method but proof spirit? If 
not, the exact quantity of spirit will oblige.—EeICER. 


[62681.]—Curvature of Lens.—How can I ascer- 
tain, practically, the curvature of a biconvex lens, the 
surfaces of which are portions of two spheres having 
different radii? Given the lens you have to find its our- 
vature on either side. If a section was on paper it could 
easily be found, but from the lens itself the curvature 
has to be measured.—SOLAR RADIANOB. 


[62682.]—Jew's Pitch.—A plate of glass is coated 
with asphaltum and developed (after exposure) so that 
the linesin the cliché are represented by bare glass in the 
relief. I want toetch away the glass, but I find it im- 
possible owing to the bitumen leaving the glass when the 
etching fluid is poured on. The etching fluid is composed 
of a mixture of CaF, + H.SO, Ido not want to etch 
with the gas as the fuld is more energetic. Even the 
dilute H,SO, attacks the bitumen. Any advice or re- 
ference will greatly oblige-—SoOLAR RADIANOK. 


[62683,)—Olockwork Arrangement.—Will any 
kind reader suggest a simple and light clockwork ar- 
rangement to fulfil the following conditions? To be in- 
closed in a case shaped as under, the object being to re- 
volve the wheel C. The winding up should be at A 


where the observation was made is Menata on the Upper 
Congo, latitude about 34° south. Mr. Johnston is a most 
careful and accurate observer; but while he recognises 
the fact of the exaggerated shortness of the twilights, his 
experience has shown him that their duration is not 
nearly so long as H. L. G.“ (p. 117 of last vol.) or 
F. R. A. S.“ would have us believe that is 72 minutes for 
the shortest possible at the Equator, and that only twice a 
year. Would those gentlemen kindly explain the dis- 
crepancy between theory and practice ?—REYMOND. 


162694. —Silvering without Battery.—Can any 
reader tell me how to use the following recipe which I 
had given me, but without any directions for ita use? 
Oxide of silver, 3dr.; silver, 2dr.; nitrio acid, 6dr., dis- 
solve together. Cynide of silver, 1dr. ; ammonia, Iscr.; 
distilled water, 120z., dissolve and mix the two together ; 
aud lin. of square copper, and Gin. of- platinum wire.— 


[62695.] — Keying Eccentric Sheaves on 
Orank Shaft. Would some kind reader inform me 
the way in which the right angle for keeping the eccentric 
sheaves on the crank shaft is found, and how the required 
lap and lead of valve is determined ? Would blocking up 
both ends and leave the driving wheel free to revolve be 
best, or let the engine down on all wheels and pinch about 
with a bar ?—YOUNG ERECTOR, 


[62696.} — Density of Solutions. — How can I 


{62708.]—Tokens, &o —1. What are these issued for? 
I have one dated 1867, having “ Bank of Upper Oanada,” 
and St. George and Dragon on one side, anq “ Bank 
Token—one penny,“ and a design on the reverse, 4. 1 
have also a piece of copper money with esse quam videri” 
on one side, accompanied by a lien, and “ Hull halfpenn 
1812—payable by I. K. Picard, Lead Works, Hull,” on the 
reverse. 3. Is Maundy money considered legal tender? 
4. What is the significance of the “H” which appears on 
many pennies and halfpennies? Any information wil 
much oblige.—ELEM.. 


[62709.]—Hot-Air Engine.—Will J. Seal or others 
kindly give dimensions fora hot-air engine on his m 
as recently illustrated, for a full one horse-power, brake 
test? Diameter and length of stroke of working cylinder 
and heater, How should the displacer in a large engine 
be made, of what material, hollow or filled, and if filled, 
with what material ?—MOTOR. 


[62710.] — Electric Communication. — To 
“SIGMA,” S. BOTTONE, AND OTHERS.—Two houses, 100 
yards apart are required to be connected by electric bells 
and signals. What sized wire (would galvanised iro 
wire do), and what battery power is necessary 
ELEOTRON. 


162711.I— Telephone Oircuit. — Will some reader 
kindly say whether a double line wire is necessary to effect 
telephonic communication between a distance of 100 yards, 


of 1'161 = 36 per cent. sugar ?—G. B. J. 


(62697.]}—Alcohol.—How many pounds of sugar are 
required to produce one gallon absolute alcohol, and how 
many degrees over proof would absolute alcohol be 
reckoned 7— G. B. J. 


{62698.]—Legal.—I am a bee-keeper, and my apiary 
adjoins some allotment gardens, I lost a swarm lately, 
and my honest neighbours in these gardens, though they 
saw it came from my ground and knew where it had gone 
to, would not tell me. Their idea was to sell me my own 
swarm for ten shillings, andas I would not consent to 
that, those who had seen the swarm'withheld all informa- 
tion. Have I any redress ?—CHELTENIAM, 


162699.]J—Locomotives.— Can any of “ours” give 
details of the following engines? L. and S.W. :—28, 161, 
302. 275. S. E.:—8, 80, 106, 168, 287, 292, 301. Mid. :—800, 
1327, 1490, 1740. G.E. :—251, 460, 360, 117, 393. Also the 
numbers of all engines belonging to the same classes.— 


[62713.];—Redueing Cyanide of Gold.—I havea 
gold plating bath which has got contaminated with copper, 
Will Mr. Bottone or Mr. A. H, Allen tell me if I can re 
cover the gold by the ‘following plan? Precipitate the 
copper, &c., by a stream of hydric sulphide, filter and 
precipitate sulphide of gold with sulphuric or hydro- 
chloric acid. Will it be necessary to reduce the sulphide 
of gold by heat before dissolving in aqua regia, or 
must Iadd it to the sulphide to get a bichloride of gold? 
TAU THETA; 


[62714.]—Electro-Metallurgy.—I shall be glad if 
some practical electro-metallurgist will tell me the weight 
of silver per square inch, usually deposited on the best 
quality plated spoons and forks. Napier in his “Manual,” 
sys: “Iġoz. to square foot = Sgr. to square inch gives a 
good plate,” and I wish to know if this is equal to the best 
quality plate in the trade. I should also like to know the 
weight of gold to the equare inch, to give a serviceable 
coating to watch cases, chains, finger rings, &c—TAU 

THETA, 


C calculate how much water must be N to 5 the -| or would the earth form the return circuit 7—Eol Us. 
K RE density of any solution from its present density to a given 62712.I—Th k WII Bos” or some 
i i higher density (having {tables of :the strength of that 188 5 1 of English Lake 
I solution according to its sp. gr.), e.g., how much water District as a place of residence, especially as regards 
' 5 must be evaporated per gallon of sugar syrup (sp. gr. climate and healthiness ?—FYLDE. 
p: 1.074 = 18 per cent. sugar) to raise its density to sp. gr. 


4 2 
t 


and at B there should be a pressure epring actuated 
from outside, the effect of which should be such that by 
` soft pressure the wheel O would revolve slowly, and by 

& firm pressure rapidly. It would be sufficient if this 
mechanism ran out after two minutes’ continuous revolu- 
tion of wheel O at a speed of, say 100 revolutions per 
minute, but longer if possible. I believe something taken 
from a small clock might answer my purpose; butas I 
am doubtful on this point I should be thankful for a little 
help from one of ‘‘ ours,”—MALTA, 


162684.]J—OChemistry.—Is there any benefit to bo de 
rived by keeping ammonia sulphide ina green glass bottle ? 
Also what method would the chemical students of the 
E. M.“ recommend me to use to preserve paper labels 
from the action of acids, &o. ?—T. J. U. 


[62685 J—Still— Win “B. Sc.“ or some other corre- 
spondent kindly say :—1, May I legally have a still in my 
possession withont interference from the Excise? 2, If I 
mAy, what may I distil ?—jt will hold about a gallon ?— 

OYLL, 


[62686.—H eating Bath.—Will any correspondent 
give me an easy method of heating water for my bath ? 
The bath isabout five feet from, and nearly same level as 
a good-sized cess pot. I want to know if I can arrange 
anything to place in pot, that would convey the hot water 


[62700.]—Legal—Poor Rate.—I was summoned 
about a month ago for non-payment of six month’s poor 
rate, made the 26th of March, and payable as stated in 
advance. About two days after they called on me for pay- 
ment,which I did not make. Now the rate-collector, having 
a decided ill-will towards me, summoned me, without any 
previous notice, Can that rate-collector legally summons 
any person he may have a dislike to without giving them 
& properand fair notice, at any time after the date of 
rate A And HE S ee 985 the rate shou 10 9 paid 
to bath direct. There is a c r in advance at a correct, it seems a one-sided law, 
— HOT BATH. MG cold water BupDIY to- cess Dot and totally different to anything connected with any other 

5 » | business. I should like to know the exact legal points on 
[62687.)— Deafness.—To “ Eos.“ Tou say in “Ours it, as I don’t mind any expense to have justice.—F,-7T. 
. or 115 24th ee are cured of deafness in oe ear. | REID. e N 
ould you say what that treatment was or say where to (62701.]—Canoeing from Oxford.—Will any of 
be had ?—A SUFFERER. “ours” kindly give dimensions and kind of canoe and 
(62688.]—Irish Moss.—Will any of your readers in- requisites, for a trip from Oxford to Teddington, how to 
form me how I can make a complete jelly of Irish moss do it cheaply, and obtain the greatest amount of pleasure 
Without spoiling its flavour? Any result I have had is in the journey at the minimum amount of expense? 
lumpy and watery. I want all the moss properly dissolved | Would it be better to take one’s own canoe 200 miles to 
and in a stable jelly. I cannot get any information in| Oxford or hire one there? What stores, &c., and the 
books.—A. C. D. best book to obtain—not descriptive of the places, some 
A of which are some distance from the river, but a book of 
(62089. Telescoping of Carriages.—Can any | the river one can work down from? J have one of the 
of your readers inform me where I can see a picture | so-called “ Guides to the Thames,” but it is not what one 
giving a good representation of the telescoping of wants on a trip of the kind I purpose taking.— TA. 
carriages in a railway collision ?—G. W. N. : 


: 62702. — 5 — 0 B mR, Pa 
[62690.]—Boracic Acid.—Will Mr. Allen, Mr, S. ell Bunion Maree Sila T lee Sy acne 2010 
e or orner of our teachers, kindly say it boracio and dilute sulphuric acid. How many of Shippey’s 12 volt, 
ae 11 ak Rebar the 1 15 A erry met gl way 100.p. incandescent lamps would it supply in parallel ? 
symptoms produced by it? T have heard that it is used A es | : 
for preserving meat, fish, milk and animal fats. Does it | , [62703.]—Dynamo.—Will Mr. Bottone kindly give 
effectually preserve them, how is It used, in solution or | dimensions of 300. p. dynamo? Also lengths of wire re- 
powder ; or is it mixed with any other substance? What | quired for same, Also what power will be required to 
Would be its effect upon ripe soft fruit, such as straw- | drive.—T. G. S. 


berries, &c.? Could strawberries and such like fryits be 62704.J—T i 0 Would Ool. J | 
preserved (fresh) by it, orany other substance for eight Saia Kindly state rH mane oe a country plaa oe 


CHESS, 


ALL Communications for this department must be 
addressed to J. PIEROE, Langley House, Dorking, 


PROBLEM BTPN A. BOLUS. ` 
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White, 110 u 
White to play and mate in three moves. 


SOLUTION TO 1,047, 


or nine weeks, not cooked or partially cooked or by syrup? places in Norway where one could live at the cheap rate White. Black. 
1828 1 or names of works hereon, would be very | mentioned in last week's reply, and, at the same time: have 1. Kt-K 4 1. P-Q 6 (a). 
Galenit gto many readers both in England and the a few subjects for photography within easy reach? Iin- 2. Kt takes B (oh). 3. K moves. 
olonies.—T. C. S. tend taking a camera, and will land first at Bergen.. 3. Kt ma des. i 
[62691.]—Compass for Navigation.—I wish to Perhaps it would be better to make Bergen one's head 


(a) 1. K takes Kt (b). 


make a spirit compass, such as are used on small achts, | quarters and take trips from there ; but any hints will be 2. Q-K B5 (ch) &o. 

the card will be ann. diam., to be made of talo, What is | highly esteemed on a ten days? photographic tour.—Sopi0.'| 8 N (ò) 1. Bor B-P moves. 
the sort of paint used to paint it with (it has to stand ; PE 2. KeB 5 &e. oe 

being in spirits of wine without its ale off), and how [6705] Drilling Bicycle Hubs. I am very: 


much pleased with the contrivance of O. Provis for 
drilling the hubs of bicycles, and should for one be very, 
much obliged ta him or any other of your numerous 
readers, who I am sure know how to make oyoles of 
various descriptions, if they would give usa few lessons 
through the E. M.” about the construction of auch, 
machines, A few articles on subjects of this kind would 
do more to advance the sale of the publication than any- 
thing else that I can think of.— THEO. 


162706.J—Stains in Plane Planks.—1 have a 
quantity of plane-tree wood, in planks, out some time ago, 
and then very white in colour, but now very much dis- 
coloured with dark patches, and streaks. Can any con- 
tributor tell me how to remove these unsightly stains? I 
! ae aa wat EEN some kind of acid for this pur- M. FLORAN DE VILLEPIGNE has devised, in 

p : 7. BARNES, Paris, an instrument, the autographometer, which 

be net Dumb-bells. — Can any reader tell mo! records automatically the topography and difference 
about what weight I should choose? I am 21 years of of level of all places over which it passes. It is 
age, weight 20 stones, height 5ft. in., occupation carried about on light vehicl d those who 
sedentary. I fancy there was a small pamphlet published : 5 s in nas, a s 
afew years ago, giving advice and several interesting | Wish to use it have nothing to do but to haul 1%, OF 
feats with dumb-bells, Can anyone give me title ? Any have it hauled, over the ground of which they 
particulars on this subjeot will favour,—LONDON OLERK. | desire to have a plan. : 


is it mixed? What ought the size of the air-vessel to be, 
and how is the floating power of it caloulated? Also 
what size ought the needles to be, and would they do if! 
made of steel hardened and then rubbed with a strong 
magnet to magnetise them? Any other information on 
the above subject will be gratefully received.—H. H. D. B. 


1626902.]— Springs. Can any correspondent who has 
had experience in the power and use of springs give me any 
information on the following? I want to make an ap- 
paratus about Gin. long by zin. diameter, and inside to 
contain a spring that will cause it to revolve rapidly with 
part friction, for aay, halfa minute at each winding. 
What sort of spring would be mecessary, and could it be 
contained in s barrel of that size ?—TELEPHONIO. 


(62693.}-Duration of Tropical Twilight .— 
In reading through Mr. H, H. Johnston's books “The 
River Congo,” I came across the following brief mention 
of above (p. 276, second edition, 1884) :— The twilight 
that succeeds his (the sun's) immolation is some half-hour 
in length.” And again ina foot note :—“ The shortness 
of equatorial twilights is much exaggerated ; night never 
sets in until half an hour after sunset,” The locality 


MOTIONS TO CORRESPONDENTS. `, 


CORRECT solutions to 1,048 by A. Dean, G. A. A, Walker, 
J. J. Spence, T, H. Billington and Black Pawn; to 1,047 
‘by T. H. Billington and d. A. A. Walker. 


PROBLEM (1,047), having been published before, will not 
be included in the competition. 


HENSING.— You will see 1,047 is sound enough. 


Kt-R 7 Kt-B6 
2 i 2. . 


Jouy 1, 1887. 
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ANSWERS TO CORRESPONDENTS. 


— . —— 


0,8 All communications should be addressed to the EDITOB 
of the ENGLISH MEQGHANIO, 882, Strand, . C. 


HINTS TO CORRESPONDENTS. 

1, Write on one side of the paper only, and put drawings 
for illustrations on ‘separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
s well as the titles of the queries to Which the replies 
refer, 3, No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or co ndents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be insérted except as advertisoments. 5. No 
question askiug for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
and the names of correspondents are not given to in- 
quirers, -. - 

% Attention is especially drawn to hint No. 4. The 
ee devoted to letters, queries, and replies is meant for 

general good, and it is not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of Indi- 
vidual interest, and which, if not advertisements in thèm- 


` gelves, lead to replies which are. The “Sixpenny Sale 


Column“ offers a cheap means of obtaining such informa- 


tion, and we trust our readers will avail themselves of it. 


* 


. 
* 
* 


5 
* 
a 
4 
j 
i 
ra 
5 
7 


* 


' should be inserted in the Wanted” column.) —-HARRT 
. PRIVOLI. (All the details necessary to determine what 


BACK NUMBERS. 

Ws receive so many queries asking for directions how to 
make many instruments and appliances which have been 
fully described in back volumes, that we have compiled a 
list, which we shall insert in this column at intervals, of: 
those most frequently sent, and as the numbers are still 
in stock, new subscribers should consult the list before 
sending their questions. i; 


Bookbinding : No. 613. 

Electric machines : Nos. 1,009, 1,025. 

Blectro-magnets : Nos. 772. 

Lacquers : No. 866. 

Pattern Making : Nos. 938, 941, 943, 945, 948, 950, 952, 954, 
955, 956, 958, 959, 962, 963, 969, 974, 978, 986, 989, 993, 
995; 998, 1,000, 1,001, 1,003, 1,004, 1,008, 1,009, 1,010. 

Silver-plating : Nos. 1,009, 1,010. 

Varnishes: Nos, 478, 619, 676, 723, 775. 


` The following sre the initials, &o., of letters to hand up 


2 Wednesday evening, June 29, and unacknowledged’ 
where :— 
B. AND F.—Col. O'Hara.—J. and W. Archbutt.—Julius, 


Bax.—Blakey, Emmott and Co.—T. Casson.—G. Calver. 


LW. B.—Cooper and Morris.—G. Birch and Oo.—Rev.'|. 


W. M. White.—J. Francis.— F. Childers.— W. Rogers.— 
C. Slinpson.— M, Glover and Co.—G. Plant and Son.— 
Coney. —Lex.—Oil Rag. — W. G. W.—Nero.—T. B.—J. 8. 
—E, Gobert.—I. O. T.—0. å, Beney.—E. M. Richards. 
R. E., Belfast. — Arthur Mee.—G. S. M.—S. Bottone. 


J. A. JEFFREY. (The A. B. C. manure was produced 
from sewage by means of alum, blood, and clay. Whether 


itisso produced nowadays we do not know, nor who | 


sells it. The query itself is against the rules, and 


can bedone by any battery arrangement can be found 
in our back volumes. To those ‘conversant with the 
subject, it is well known that electric light cannot be 
obtained as cheaply as gas-light, and as to the batteries 
the only chance is that some one may discover a com- 
bipation in which:the battery products are worth more 
than the original cost of the materials, and so the cur- 
rent is obtained for nothing. How long such a condi- 
tion of things could last isa material question; but at 
Present you may be sure that no such battery combina- 
tion has been discovered. Many people have seen the 
battery referred tu, and it wili be quite time enongh to 
enterinto details when the promises have become per- 
formances, Kven in recent numbers some of our 
pondente have endeavoured to make that fact 
plain.) — ROOKET. (You will find a good deal of 
useful technical information in back volumes 
as to the making of fireworks; but if you would prefer 
a book, procure Kentish's “ Pyrotechnist’s Treasury,” 
Chatto and Windus.)—O. G. BARRINGTON JONES. (You 
are quite correct in your description; but unless you 
possess the determination to succeed, and will not be 
disappointed by a good many failures, we would advise 
Jou not to attempt to out and polish Iceland spar by 
way of economising. Even the most skilled workers 
onally make what we may term “ failures,” and 

no novice can hope to succeed. Still, if you are deter- 
mined to try, write again, and we will see what can be 
done to help you. It you want only a prism, better 
purchase one from those who have made it a business 
to construct them.)—ELECTRA, Newport. (No sketch 
needed. The deseription has been given long ago, 
though in this case not many times, for the arrange- 
ment is so simple. The current merely passes through 
magnet as often as the circuit is made at the key, 
and so the armature being drawn to the poles, the 
hammer strikes the bell.) —OLRHANRHR. (The company 


may have some rule to that effect ; but we should think | ( 


the locomotive superiutendent would not study about 
mereage ifa “cleaner” was fit for promotion, and he 
Wwanteda “fireman.” You oun easily ascertain whether 
there is such a rule by asking any of the drivers, or by 
inquiry at one of the yards.)—REX. (Lf received, some 
notice was taken of it. Any druggist will make you up 
a hair-dye, as jet black as it is possible to make it ; but 
you must remember that with any dye the application 
must be often repeated. Tnere are some good reeipes 
in Nos. 394, 398.)—A. E. B. (The answer has deen fre- 
quently given—the Leclanché.)—AN AMATEUR. (See 
the indices of back volumes or any textbook. The 
Post-offloe form of Daniell was described so recently as 
p. 278. As to“ better results, you must explain what 
it is you want to do before that question can be 
answered.)—W., Photographic. (Lf you cannot refer to 
back volumes, why do you not procure one of the many 
excellent guide-books to the art which are published 
nowadays? The best burnisher is probably the roller 
Press; but a higher degree of polish—an objectionable 
polish, in fact is produced by the common burnisher 
which consists of u piece of iron with a smooth steel 
edge mounted in a frame carrying a roller: the iron is 

ted by a gas-jet (Bunsen burner) and the prints are 


drawn over the steel edge by turning the roller. If 


not carefully done they are liable to be torn. Before 
burnishing or rolling the prints must be rubbed over 
with a solution of Castile soap, one grain to an ounce 
of methylated spl. it. When dry they are ready for the 
burnishing or rolling process. The simplest device you 
can bave is a steel roller and a steel plate; heat the 
latter, place the print on ít, and roll until you get the 
desired degree of polish.) — U. DEALER, (We believe 
we answered you last week. You must keep up the 
temperature by means of a lamp or boiling water. 
There isa good form of incubator in No. 1009, p. 471, 
and several other forms in back volumes.)—W. F. C. W. 
(If you will kindly look on p. 135 of this volume — the 
number for April 8— you will find a table which answers 
your question so far as it can be answered in a short 
space. For further information consult the tables in 
Mr. Sprague's work. The size of the cell has nothing to 
do with the question of the number of volts. Is your 
composition cheaper than zinc, or do you get the our- 
rent for nothing ? Bichromate or chromic acid cells 
„are about the only simple arrangements chat give two 
volts; but Grove’s gas battery and the lead peroxide 
will, we believe, give a trifle more.) —OARINO. (If the 
dog shows no symptoms of rabies there is no ground for 
alarm )—SPINE. (Only a medical man can diagnose the 
case, und even he would require to see the patient. It 
may be, and most likely is, rheumatism.) — IdNORANT. 
(Perhaps the replies to the query referred to may suit 
you; but there are recipes in back volumes, and many 
little handbooks of the art.)—STIOKY. (The cement is 
usually a mixture of guttapercha and pitch. If too 
brittle, add a little guttapercha.)—DONOASTER. (Whore 
do you find any reference toit? The address must be 
advertised for.) — H. S. (Tou can purchase transparent 
lacquer at any of the shops in Clerkenwell where 
watchmakers’ materials are s01d.)— FIGURES. (No room 
for such questions just at present. You will find 
similar examples in back volumes, and any good arith- 
metio gives the rules.)—OAPUT. (No; those of Asam 
are even salubrious, See Nos. 940, 955, for much infor- 
mation about Indian tea plantations. 2. It is none the 
worse for being so old; but the later editions contain 
much more. 3. It is simply dressed with a drying oil.) 
—R. M. (For directions for making a bellows camera 
see Nos. 953, p. 380, or No. 894, p. 224.)—C. M. (You 
may possibly obtain it now from some of the large 
dealers in chemical reagents; but there is no great 
demand for it, and we believe it is made only in 
Leipsic.}—-GRATEFUL. (There is a good deal about 
eczema and its treatment in Vol. XXXVIL. pp. 114, 185, 
178, 201, 223. See also the index of Vol. XXXIV. It 
is most important to discover the cause; then the 
treatment may be successful.) —VEXT. (Better let them 
sue you and defend the action. Not that we expect you 
have much chance of escaping payment, unless you can 
really satisfy the judge the goods are rubbish.)—R. 
SMITH. (No. It is simply good as evidence of an 
intention to assign the patent; bat there should be a 
proper assignment drawn up by a solicitor.) 
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HARNESS’ ELEOTROPATHIO BELT 
should be worn by all WEAK MEN AND WOMEN. It restores 
health, strength, and energy to the whole body, and promptly 
relieves and cures all Nervous and Rheumatic Affections, Liver and 
dney Diseases, Sleeplessness, &o. Thonsands of testimonials 
received. Pamphlet and advice free of dharge. Harness’ World- 
famed Electropathio Belt may be obtained ( post free) by remitti 
Cheque or P. O. for 31s., to Mr. C. B. HARNESS, Consulting Eleotri- 
cian, THE MEDICAL BATTERY COMPANY (LIMITED), 53, 
OXFORD STREET, LONDON, W. (corner of Rathbone-place). 


CHARGES FOR ADVERTISING. 


Thirty Words ee oe ee „„ 2 6 
Every additional eight words .. i 0 6 
Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 3d. per line. Paragraph advertisements One Shilling 
er line. No front page or paragraph advertisement inserted for 
fs than Five Shillings. Reduced terms for series of more than ( 


{nsertions may be ascertained on application to the Pu 


- ADVERTISEMENTS in EXCHANGE COLUMN—tor A 
Twenty-four words ee ee ee oe ee ee O 8 
For every succeeding Hight Words. „ O 9 

ADVERTISEMENTS in the SIXP SALB HIER, 
Bixteen words eo ee ee ee ee oe ee O 6 
Tor every sucoceding Hight words... .2 0 6 

% It must be borne in mind t no Displa advertisements 
3 Column. III advertisements 


— N Bago se is 


made on repeated: nsertions 
the amount sent excecds 


One Shilling, the 
Publisher would be grateful if a E. O. O. could and 


er e Grete "dant 2 . 
stam S, however era may 
went where it 1 inoonveni too Ge i 


The address is included as part of the advertisement, and charged 


for. 
- Advertisements must reach the office by 1 yus on Weds ie 
nam 


dasure insertion in the following Friday's 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE 


Sa. 6d. for Six Months and lls. for Twelve Months, Post Free to 
of the United Kingdom. For the United $ 
in goid 5 to France or Belgium, 13s., or 16f, 500. 


B ), 15m. d.; to New Zealand, the Cape, the West 
indies, h, Nova Sootis, Natal, or any of the A 
Colonies, 13a. 


The remittance should be made by Post-office Order, Back 
numbers cannot de sent out of the United Kingdom by the 
0 be remitted for at the rate of 


newspaper post, must 
4d. each to cover extra postage. A 
Meusre. JAMES W. QUEEN and CO., of 024 

delphia, are authorised to receive subscriptions for the United 
JJ ͤ ae 

old, or en o copies 
will forwarded direct by mail from the . ofie in 
London. the num 


pt of the subscription. If back numbers are 
required to complete volames, they must be paid for at the mte of 
postage. 


4d. each copy, to cover extra 
Vols. IV., VIL, XXVL, XXVIIL, XXX, XXXIL, XXXIIL 
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USEFUL AND SCIENTIFIC NOTES. 


——_+4+— 


A New and Impervious Dressing. — 
Photoxylin, a substance in use amongst photo- 
graphers, was recommended some time ago by Dr. 
Krysinski as a suitable material for mounting 
microscopic specimens, and more recently still it 
has been utilised: by Prof. Wahl, of St. Petersburg, 
asa substitate for collodion in surgical practice. 
A 5 per cent. solution in equal parts of alcohol 
and ether he finds preferable to collodion, as it 
adheres more firmly tothe skin, not being so easily 
rubbed off in washing. It is absolutely impervious 
to liquids, and exerts a perfectly even compression 
on the tissues. In out-patient practice Prof. Wahl 
finds that, after small operations such as the 
extirpation of glands, the apportion of photoxylin 
solution enables him to dispense entirely with 
voluminous antiseptic dressings’; also in plastic 
operations on the face, and in operations in the 
neighbourhood of the male congenital organs, such 
as those for the radical cure of hernia and castration, 
where it is very difficult to prevent the urine 
soaking through antiseptic dressings. Prof. Wahl, 
after carefully arresting all hemorrhage, closes 
the wound with sutures and gelatine plaster, and 
then covers the whole with a thin layer of wool 
soaked in a solution of photoxylin. This, it is 
stated, will remain eight or ten days, entirely 
resisting all: the effects of moisture. Even in 
laparotomy, extensive dressings may, he believes 
be dispensed with by painting s solution o; 
photoxylin over the wound with a brush, or by 
the application of a layer of cotton wool soaked in 
the same liquid. Photoxylin appears to be un- 
known in this country. It was introduced by 
Messrs. Mann, of St. Petersburg.— Lancet. 


Massage in Fractures.— Dr. Georges Berne 
recently made an interesting communication to 
the Société Médicale de l'Elysée on the treatment 
ofcertain fractures by massage. After showing 
the importance of a good venous and lymphatic 
circulation in fractured limbs, he insisted upon 
the necessity of keeping the joints in the neigh- 
bourhood movable and supple. It is partioularly 
in fractures of the radius and fibula that massage is 
useful, the inferior epiphyses being supported, as it 
were, by natural splints in the shape of the 
contiguous bones. Where there is not displace- 
ment, extensive centripetal effleurage, commences 
early in the treatment, will promote the absorption 
of the blood extravasated around the fracture. 
Von Mosengeil has shown that massage displaced 
effusions through the lymphatic network of the 
cellular tissue, and the same thing occurs when 
centripetal pressure is applied above the seat of 
fracture. The rapid retraction of the :tendinous 
sheaths of the fingers when they are immobilised 
is a matter of common experience. Dr. Berne 
maintains that this accident, almost inevitable 
with the usual treatment, may be obviated by 
massage. Dr. Berne is also an advocate for 
massage in fractures about the elbow and patella, 
but he urges the necessity of caution whenever 
there is displacemeut or wound of the integument. 
In all oases, however, he maintains that manipulas 
tions should be performed by an expert scientific 
masseur—never by the so-called medioal rubber. 
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MICROSCOPICAL ADVANCES.—XX. 


By Dr. Royston-Picott, M.A. Cantab., 


F.R.S., F. R. A. S., Memb. Roy. Coll. Phy- 
sicians ; Fell. Cambridge Phil. Society; 
formerly Fellow of St. Peter’s College, 
Cambridge. 


Diffraction, Ancient and Modern. 


OTWITHSTANDING the close rela- 

- tionship between microscopic and tele- 
scopic solar diffractions, no drawings of the 
former have been published.“ Yet these 
phenomena beautifully illustrate each other. 
There is no more important subject, when 
appreciated, in the whole realm of optical 
science than what we have now on hand. 
Its principles embrace the behaviour of every 
beam of light which glances off any body 
intercepting its course. To give a few more 
instances of optical similarity, take Sir John 


5 5 2 
TELESCOPIC 


Herschel's diagram (telescopic), entirely 
composed of hyperbolic curves.. The dif- 
fractions are caused by a small triangular 


MICROSCOPIC. 
7 2 


aperture placed before the telescopic object- 
glass directed to a distant luminous point as 
a real or artificial star. 


Grimaldi, who began his researches about |. 


1620, does not state the distance of the 
aperture from the diffracting body or from 
the shadows and bands thrown upon a screen. 
Two hundred years afterwards, Fresnel gave 
exact results. The distances (in a dark room) 
of the luminous aperture from the diffracting 


* With the exception of those presented by the writer 
to the Royal Society, No. 146, 1873, “Researches in Oir- 
cular Solar Spectra ” (33 figures). 


VOL. XLV.—No. 1,168. 


body (a wire) were most carefully ascertained: 


He got the finest and clearest bands, when the: 


wire was as small as one-tenth of a millimetre® 


—i.e., 1-240th of an inch ‘in thickness, placed’ 


about 20ft. away from the luminous aperture 
and 3ft. from the micrometers. Finding the 
motion of the sun rapidly destroyed the scene, 
he inserted in this minute hole a drop of 
honey, which answered admirably ; better, 
by using a very small lens of great convexity, 
shading the ray with ruby-coloured glass of 
great rarity, lent by M. Arago. With this, 
Fresnel obtained extraordinary exact micro- 
metric measures for the red and orange rays, 
all others being extinguished. He thus pro- 
duced a pure homogencous ray. ‘The 
“micrometer wires” were made of silk 
thread.” + ie 

It is now proposed to describe the heliostats 
which I have found most convenient for 
divulging diffraction beauties, quite hidden 
unless very high microscopic power be 
employed. | i 

Heliostat T, after Dr. Royston-Pigott 
(Proceedings Royal Society 1873). 

I have always found (like Schwabe with 
his sunspots) the mornings in early May, 


when the night has cooled the earth, radia- 
Otherwise the spectra 
are invisible, which require exceedingly still 
air. A long room is, however, far prefer- 


tion to be the least. 


able.§ 


A New Sidereul Heliostat.—A small reflect- 
ing disc is mounted on the minute hand of a 
sidereal’watch, fixed equatorially on a wooden 
base to the latitude and meridian of the 
place of observation. The disc should be 
about jin. above the dial, to admit winter 


solar rays. Two inches above this is fixed a 


small right-angled Amici prism, allowing ——— l 
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disc, and enters the prism ; when by internal. 


rotation. 
The solar beam is then reflected by the 


reflection it is transmitted to the microscope 


in the desired direction. An Amici prism is. 


the best possible form, as it gives a steady 
achromatic solar image (see Fig. 3). | 

For the thorough enjoyment of ‘the 
brilliant glories of solar diffractions as re- 
vealed by the heliostat and the ga bead ta 
telescopic: spectra should first of all be 
thoroughly mastered, for which a small glass 
of inferior quality will suffice.] These 


A metre 18 3°3ft. 


+ * The value of (d), the length of a single undulation, 
corresponds to the common limit of the red and orange 
rays, and deduced from the observation of Sir Isaac New- 


which equals 245 ten-millionths (Fresnel) (or 0°6000245 of 
an inch).” 


+ This hellostat was leant to the late Mr, Wray about 
twelve years ago for testing his telessopes. He reported 
that “the severity of the test was past all doubt.” I have 
used it at various distances varying from 40 to 100 yards. 
For microscopical researches from 100 to 200in. were 
found sufficient. A mercurial bulb commonly used is too 
coarse to develop del icate spectra. 


$ Mr. Calver tests tbe parabolic curves of his celebrated 
mirrors in a long dark room (like a lane) free from oity 
vibrations and capricious winds. Dr. Draper did the same. 


{ 20in. focal length fitted with a Huyghenian eyepiece of 
lin. focus, magnifying 20 times. 


heliostats demand no darkened room and 
shutter hole; but serene skies, freo from thin 
clouds, are indispensable. A cap reducing 
the aperture by a rim is the most convenient 
for firmly holding circular gratings, per- 
forated zinc of various patterns, triangles, 


FIG. 3. 


squares, or annuli, the cap Leing dropped 
over the circular plates. A good many were 
fitted. 

As the skies seem to have forgotten “ye 
Merrie Month of May,” a Swan incandescent 
lamp has been installed which answers passing 
well (May, 1887). 2 : 

After the observer is educated in these 
details by the telescopic diffraction phe- 
nomena, he should commence with the 
microscopic solar wonders, where almost an 
unlimited field of new orders of colour, form, 
and significance await his admiring con- 
templation. 

The excessive splendour of a miniature 
sun depicted in the focal plane of a powerful 
microscope (even under 1,000 diameters), 
arrayed with the most astounding prismatic 
rings, ellipses, parabolas, and byperbolas—E 
say this excessive effulgence demands the 
greatest caution in subduing the intensity of 
the light. 

Instead of an Amici prism a small positive 
diagonal eyepiece of gin. focus, furnished 
with a metallic flat reflector, may be substi- 
tuted for the small Amici prism (a). The 
“minute” hand (5) carries the plane reflector 
(o), and an arm (d) firmly maintains (¢)f in 
its place, which revolves in sidereal time; (s) is 
the sidereal watch. 


(To be continued.) 


By. FRancis CaMPrN, C. E. 
Shaft- Bearings. 


i order. that shafting may run smoothly, 
and without avoidable friction and wear, 


it is necessary that it shall be laid truly in line, 


especial care being taken that the bearings are 
properly adjusted, so that the ehafting runs 
truly within them, as a very slight cant in a 
bearing will cause considerable damage and 
inconvenience. | e 

The distance apart at which the bearings 
should be placed will depend in a great 
measure upon the diameter, of the shafting :. 
they should in all cases be sufficiently close to 
prevent the intervening shafting from appre- 


ci i l i hould this 
ton on coloured rings of 0. 0000006 23 of a mètre (Fresnel). ciably sagging or deflecting, for 8 t 


* The following details may assist the experimenter: 
— Diameter of zolar image at prism (3 sino 30°), theoreti- 


‘cal = 0:026, diameter of miniature sun formed by 3 objec- 


tive on the stage of the microscope 200in. distant from 
the luminous prism, reduced = 0°00U016 really 1,600 times 


16 
iameter of solar miniature on the 
or 1,000,000" observed diameter of 80 l 


stage and in the field of the micrometer. .Exelosive of the 
jet black diffraction ring = 0000061”; estimated breadth 
of first black ring = O 00002“; therefore the spurious disc 
of the sun in the miniature is nearly four times too large 
—viz:., 0000016 : 0 000061 :: 4: 1 nearly. 7. 


+ The little mirror O swings on two pivots to adjust ié 
to the sun's declination. 
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occur it will be materially increased by centri- 
fugal force when the machinery is running, 
and the result will be to wear the ends of the 
bearings into a bell mouthed form, and thus 
reduce the original bearing surface. : 

A bearing must in every case be placed as 
close as possible to every pulley, spur-wheel, or 
clutch on a piece of shafting : it is not so abso- 
lutely necessary at the couplings, if permanent; 
but it is desirable to also have them there —this 
is to avoid transverse strain. | 

Theoretically speaking, increasing the num- 
ber of bearings does not increase the total 
friction ; but practically it may, for should the 
bearings be screwed down even a fraction 
tighter than is necessary for exact contact 
with the journals (parts within the bearings of 
the shaft), friction over and above that due to 
the weight and load of the shaft will be brought 
into action. 

_ The general and fundamental form of bearing 
is shown at A, B, and C (Fig. 51). 

A shows the bearing in longitudinal section, 
B the same in plan, and C the same in front 


the vibration to a minimum. 


Fig. 51. 


the previous example. 


by means of the bolts * k. 


wear of the bearings. 


oil be supplied continuously and uniformly, 
for by lubricating at intervals, which, when 
left to manual labour, is sure to beirregular and 
uncertain, can never be attended with satis- 
factory working. 

There are a great number of self-acting lubri- 
cators in the market of simple description, and 
as they are largely advertised, it is not necessary 
to describe them here, beyond saying that 
they consist mainly of an oil reservoir pro- 
tected from dust, and either supply a small 
continuous flow of oil to the bearing, or 
else supply a small quantity at every revo- 
lution of the shaft. A great many experi- 
ments have been made both formerly and 
in recent times with a view to determine the 
relative merits of various unguents for reducing 
the friction of machinery, and of late years 
strenuous efforts have heen made to introduce 
mineral oils for that purpose, but we are inclined 
to think with comparatively little success. 

Although there has been much discussion 
and many experiments as to the efficiency of 
different metals for bearing surfaces, some of 
the results are so contradictory that it would 
appear, after all, that the co-efficient of friction 
depends more upon the nature of the unguent 
used, and the regularity of its application, than 
upon the composition of the metals it is 
supposed to separate. 

If two greasy surfaces rub together, both 
being perfectly smooth, the surfaces in contact 
should be surfaces of grease, not metal, and 
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Where there is plenty of room the stud bolts 
may be single, holding only the cap, there being 
lugs cast on the ends of the plummer block by 
which it may be bolted to the bracket I, or 
other bed upon which it is destined to rest. Care 
must be taken to obtain as solida foundation as 
possible for these bearings, in order to reduce 


When the shafting cannot be run neara wall, 
and there are no columns to which to attach 
brackets to carry the bearings, recourse must be 
had to hangers, of which one is shown at D, 


a is the shaft, e the plummer block, cast in 
one piece with the hanger, b the cap secured to 
the plummer block by single stud bolts f. d 
and e are the top and bottom brasses fitted as in 
The hanger is secured 
to the joist of an upper floor, or to à roof timber, 


This arrangement is very objectionable, and 
only to be tolerated when unavoidable, as even 
when the joist to which the hanger is fixed is 
of iron the vibration of the floor, especially if 
it supports machinery, will be communicated 
through it to the lower shafting, causing a 
tremor and chatter, which must interfere with 
the steadiness of working and increase the 


In order to keep the shaft journals properly 
lubricated, a mechanical lubricator should be 
attached to the aperture g, to insure that the 


elevation; the letters refer to the same parts 
in all three sketches. aa is the shaft slightly 


in the bearing; o is the base piece, called the 
plummer block, and ò is the cap; d and e are 
brass or gun-metal bearings in which the 
journal immediately rests ; at g is a hole per- 
forated through the cap and top bearing to 
allow of the necessary lubrication. There is 
cut in the top bearing a small, longitudinal 
groove to allow the oil to spread along the 
whole length of the journal and lubricate it 
uniformly. 

h isa bracket fixed against a wall, i t, to carry 
the bearing, shafting usually being run along 
the walls of the building. 

At C the right-hand side of the cap and 
plummer block is shown in part section to 
exhibit the shape of one of the double stud 
bolts, F. It will be observed that the central 
part carries a conical collar below which is a 
screw thread corresponding to an internal screw 
thread in the plummer block c. This stud 
bolt is further screwed at each extremity for 
the reception of a nut. The studs are first 
screwed into the plummer block until the coni- 
cal collars jam them tight; the plummer block 
is then placed on the bracket I, and secured by 
the lower nuts as shown, and in some cases also 


by snugs cast on the top of the bracket. The 
lewer brass ¢ being fitted in, the shaft is placed 


in position, the top brass d adjusted upon it, 


and secured by the cap ö, which is fastened 


dowa by the top nuts on the stud bolts f. 


then we havea common co-efficient for all the 


The chief trouble with bearings is found in 
their tendency to become heated, and their 
proportions should therefore be determined 
with a view to keep this down toa minimum. 

The work done in overcoming friction is con- 
verted into heat, which heat is of necessity 
absorbed by the shaft and the bearings, and it 
must be got rid of by radiation or conduction, 
and for this purpose it should be developed on 
as large a surface as possible. 

The quantity of heat corresponding to any 
given quantity of mechanical work is an easily 
measurable amount, for it has been experi- 
mentally shown by Dr. Joule that the quantity 
of heat required to raise the temperature of 
llb. of water 1° Fahr. corresponds to 772 foot- 
pounds, and this having been variously corro- 
borated by other physicists, has been univer- 
sally accepted as the mechanical equivalent of 
heat. One of the most striking corroborations 
is that derived from the comparison between 
the theoretical and actual velocities of sound 
in air; but for full particulars on this subject 
the student is referred to special treatises on 
heat such as Dr. Tyndall's and the late Pro- 
fessor Clerk-Maxwell's. 

We have, however, another physical property 
to consider, that of ‘‘specific” heat. This 
refers to the capacity of bodies for heat, and by 
“capacity” is meant the quantity of heat ab- 
sorbed to produce a given rise of sensible tem- 


metals, which may be taken as 0°08 through- 
reduced in diameter to form the journal resting | out 
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perature. Heat being a mode of motion, 
quantity seems a rather inapt term; but in lieu 
of a better it must serve. 

The quantity of heat that will raise one 
pound of water one degree will raise eight 
pounds of iron (about) one degree ; hence, we 
say that the specific heat of iron is 0'125, and 
the mechanical equivalent tothe heat requisite 
to raise one pound of iron one degree Fahren- 
heit will be 96ft.-lb. 

From these data, then, if the conditions of 
working are known, the quantity of heat 
generated in any given bearing may be acou- 
rately estimated. 

Let p = the resultant pressure on the journal 
of a revolving shaft acting radially ; ¢ = co- 
efficient of friction, = diameter of shaft 
journal in inches, x = number of revolutions 
per minute, Q = number of pounds of iron 
raised one degree Fahrenheit, per minute; 


then, 4 ‘i 
3'1416.d p.C.n.d 

= x x x —— 2 qm 0 
Q=pxexn On 367 (nearly) 


For lubricated bearings c=:0°08, let n= 60 revo- 
lutions per minute, p = 6,0001b., and d = ŝin, 
then 


9 
Q= S000 x 00S x 60 x = 2291b. (nearly). 

If the journal has a length of one and a half 
diameters, the weight of that part of the shaft 
will be—at 23°75lb. per foot—23°75 x 4'5 ＋ 12 
= §9lb.; and assuming that as much heat is 
taken up by the bearings as by the shaft itself, 
there would be sufficient friction to raise its 
temperature by nearly 13 degrees per minute, 
and this must chiefly be dispersed by radiation 
from the cap of the bearing and the shaft close 
to the bearings. 

The higher the velocity of the shafting and 
the greater its diameter, the greater will be the 
amount of work expended on friction, and the 
greater, therefore, the heat generated; the 
diameter, therefore, should be kept as small as 
is consistent with the requisite strength, and 
any increase of surface inthe bearings provided 
by making them of greater length, which will 
not increase the work of friction, as that de- 
pends simply upon the gross load on the bearing, 
the diameter of the journal, and the velocity of 
rotation of the shaft. 

A very general proportion for journals run- 
ning under moderate loads is one and a 
diameters ; but for exceedingly high velocities 
of 1,500 or 2,000 revolutions per minute, such 
as ocour in fan shafts, a length of six to eight 
diameters is sometimes used. 

Vertical shafts, such as are required for tur- 
bine water-wheels, mill-stones, &c., must be 


supported at the bottom upon a step. Three 
step bearings are shown in Fig. 52. y 
In the first, the vertical shaft a, of which 
the lower part is shown in vertical section, bas 
at the bottom a concavity which fits upon the 
spherical boss upon the foot step o; 5, on the 
contrary, has at its lower end a convex bearing 
fitting into a concavity in the block d. Of these 
two the former has the advantage that the sup- 
porting piece, being convex upwards, there w 
be no tendency for dust or dirt of any sort t 
work into it, though it is not so convenient for 
the purposes of lubrication as the second, 


arm, 
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Where, however, the shaft end is under water 
this does not signify, and then it is ad visable to 
make the bearing of hard wood. 

In order to prevent lateral motion of the foot 
of the shaft, it is surrounded by a socket lined 
with a brass bush, as shown in the figure. 

One great disad vantage in end bearings of 


this description is the unequal wear arising 


from the friction which gradually destroys the 
uniform contact of the rubbing surfaces, for it 
must evidently be greatest at the periphery, 
from which it diminished until at the centre 
of the shaft it disappears. l 

In order to remedy this defect, the end of the 
shaft may be made of the form shown at e, 
with, of course, a corresponding foot-step to fit 
it. The contour of this curve is such that the 
wear of materialon the bearing surfaces, mea- 
sured parallel to the axis of the shaft, will be the 
same at every point. . 

The reason of this may be explained as fol- 
lows :—The pressure upon the bearing surfaces 
will at any point act in a direction at right 
angles to a tangent to the curve at such point, 
and in this direction the wear resulting from 
friction at that point will occur, and it will 
be proportional to the diameter of tha bearing 
at that point. As the end of the shaft wears, 
eo will it descend deeper into its bearing in a 
direction parallel to its axis. 

By drawing a line / m of the same contour as 
ki, and (measured upon the lines parallel to 
the axis of the shaft) at the same distance 
from it at every point, we inclose a space 
that may represent the part worn away by fric- 
tion. Now, it will be observed that at m è the 
normal distance .between the two curves is 
much less than at * /, the intermediate distances 
varying from one to the other. In order that 
the distances measured parallel to the axis of 
the shaft may be equal, the normal distances 
between the curves must vary as the diameters 
of the end of the shaft. 

A simple method of describing this curve is 
illustrated at A fg. ff is a straight edge 
secured upon a piece of card, paper, or perfectly 


smooth board; , isa block, which can be freely 


slid against its edge—this block carries a light 
g, which moves with perfect freedom 
upon a pin in the block *. At the end g is 
fixed a blacklead pencil, finely-pointed, and 
with its point resting upon the paper or board 
beneath the straight edge. 

Now, by carefully drawing the block 4 down 
the straight edge f f, in the direction of the 
arrow, having started with the arm at right 
angles to f f, the pencil at g will trace out the 
required curve, to which a template may be cut 
asa guide and a gauge in turning the end of 
the shaft to the required form, 

The friction on an end-bearing may be simply 
ascertained from the following formula :— 
Let d = the mean diameter of the bearing part 


of the shaft in inches ; P = the total load upon. 


the bearing in pounds; x = the number of revo- 
lations per minute; W = work expended in 
friction per minute in foot-pounds ; then 
W= 31416. 4 x PX N 
E 12 


(To be continued.) 


ELECTRICAL INSTRU MENT-MAKING 


FOR AMATEURS.—XIV." 
By S. R. BOTTONE. 


The Thermopile. 


§ 54, Te instrument depends in its action 
PEETS on the fact that when the point of 
Junction between two pieces of metal is heated, 
or cooled, a current of electricity is set up. It 


Is not necessary to this effect that the metals 


should be of different nature; but they must 
be in different molecular states, so that they 
oppose different resistance to the passage of 
heat and electricity. As, however, the greater 
the difference in these respects the greater the 
force called into play, it is usual to employ 
dissimilar metals, or metallic alloys, &o., in 
which these differences are highly accentuated. 

§ 55. A very convenient form of thermopile 
for the amateur, and one which, with a little 
care in the management of the heat, gives a 
very constant current, adapted to delicate and 
long-continued experiments, such as grading 
ee 8 
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delicate galvanometers, &c., may be constructed 
as follows : Cut 25 or 30 pieces of No. 16 Ger- 
man silver wire into 6in. lengths ; do likewise 
with a similar number of pieces of No. 16 
copper wire. With a pair of pliers twist tightly 
about lin. of the extremity of one copper wire 
to the extremity of one German silver wire, so 
as to join them firmly together, as shown at 
Fig. A. In a similar manner join the remain- 


ing pairs of copper and German silver wires ; 
clean the junctions with a bit of sandpaper, 
and solder the junctions with as little hard 
solder as you possibly can. Now twist and 
solder the opposite extremities of the joined 
wires, each German silver to the copper of the 
next pair (not its own), leaving the first copper 
and last German silver as terminals (see 
Fig. B). Now procure two wooden cornice- 
pole rings, about 34in. in diameter (such 
as are, used to suspend curtains from the 
pole), and with a coarse rasp file one 
surface of each ring flat, so that if 
laid upon one another, after filing down, they 


form one thick ring, as shown at Fig. C. To 
the lower ring, at equidistant points, should be 
affixed three wooden rods about 6in long, 


spreading out somew hat, so as to admit of the 


insertion of a spirit lamp between them. For 
the sake of stability, these three rods, which 
form the feet on which the thermopile rests, 
may be inserted into a heavy wooden or leaden 
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base, as shown at D in the Fig. The next step 
is to place the joined wires in a radiating 
fashion on the ring, and clamp them in their 
place by covering them with the upper ring, 
which must be sorewed tightly down to the 
lower one, care being taken that the sorews do 
not touch the wires, and also that the wires do 
not touch each other, except at the soldered 
junction. The inner circle of junctions must 
not touch, but must stand at equal distances 
all round the centre of the cirole described by 
the ring, leaving a space of about $in., in which 
the fiame of the spirit lamp can burn and heat 
these junctions simultaneously, The two un- 
soldered ends (of copper and German silver 
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wires) are then to be attached to binding 
screws, which serve as the poles or terminals 
of the thermopile. Fig. E illustrates the 
appearance of the finished instrament. On 
placing a lighted spirit lamp on the base, so 


\ 


. | 
U mot 


that the flame plays against the junctions 
pointing to the centre, a current will be found 
to flow from the two terminals. The electro- 
motive force of these little instruments is about 
one-twelfth of a volt for each pair of wires, so 
that a dozen pairs of wires gives very nearly 


one volt. On the short cirouit each pair 
is capable of giving about one- third 
of an ampère. Coupled up in series 


(as shown), this remains, of course, the 
same. To increase the current, the elements 
must be made larger, or, what amounts to the 
same thing, coupled up in parallel instead of in 
series. For the benefit of those amateurs who 
may be desirous of attempting something on a 
larger scale, I subjoin the following account of 
a thermopile which I made on the plan of 
Clamond’s pile, with some slight modifications: 
288 strips of tinned iron, lin. wide by 5in. long, 
were cut out. A mould of plaster-of-Paris was 
prepared, in which could be cast oblong squares, 
2hin. long by lin. in square section. At end of 
the two extremities of the mould were placed, 
standing upright, a tinned iron strip. The 
mould was then filled with a molten alloy, con- 
sisting of two parts of antimony, melted with 


one part of zinc (as this alloy expands con- 
siderably on cooling,it must be withdrawn from 
the mould as soon as set). By this means were 
obtained 144 castings, having a tinned iron lug 
at each end, looking something like a letter E 
without the centralstroke. Aniron ring, about 
lin. wide, in. thick, and 1ft. in internal diam., 
was supported on fourstoutiron rods, screwed to 
it, at a distance of about 10in. from the ground. 
On this ring was placed a coating of good 
Portland cement, about zin. thick. The cast- 
ings, with their lugs previously bent, as shown 
at Fig. F, and having a thin piece of mica (tale) 
inserted between the inner strips and the alloy, 
to prevent contact, were then arranged in a 
circle on the iron ring, each one being separated 
from its neighbour by a thin piece of mica, and 
the whole held together by means of a little 
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Portland cement put in between as each cast- 
ing was piaced in position, Several such layers 
of circles of castings were thus arranged, 
eare being taken that the faces of the 
castings projected about jin. inward be- 
yond the iron ring. When the entire series 
of castings had been thus arranged in 
circles,and set in cement, a final layer of 
cement, about jin. thick, was spread over the 
upper layer, care being taken in each layer to 
leave quite lin. of the castings projecting out- 
wardly, free from cement. A second iron ring, 
precisely similar to the first, was now laid over 
the top, and when the cement had set, clamped 
to the lower one by means of three long screw 
clamps. The iron strip attached to the inner 
end of one casting was then soldered to the 
iron strip attached to the outer end of its 
neighbour (previously cut to the required 
length), and so on all round each circle, except 
at one point of each circle only, where, of 
eourse, the projecting strips were left free, to 
be afterwards attached to binding screws as 
terminals. Each circle had its own pair of 
terminals, and these could be coupled up to the 
neighbouring circles, either in parallel or in 
series, as the case might demand. I have used 
this pile with a large paraffin burner having 
an iron chimney nearly touching the interior 
ends of elements. I have also tried it witha 
charcoal brazier (with a similar iron chimney) 


with gas, and with a small coke stove. For 
steady currents of low E. M. F., but considerable 
quantity, the Gin. paraffin burner answered 
admirably. 

The following table will give a fair idea of 
the force developed with the said paraffin 
burner, the elements being in all these cases 
couple up for tension—i.e., in series :— 


No. of Amptres on a 
Elements. E.M.F. short cirouit. 
36 78 3 N 0˙6 
TI iare ; 4 5 0˙6 
108 ss G i 0'6 
144 8 sesasi 0'6 


Fig. G is reproduced from a photograph of 
the identical thermopile (of four circles of 36 
elements) with which the above trials were 
made. By using more powerful sources of 
heat (up toa certain point) correspondingly 
more powerful effects were obtained. 


THE “BOSS” ELECTRIC INDICATING 
BELL. 
1 


E present system of domestic signalling 
has many imperfeotions. A novelty bas 
just been brought before our notice which 
appears to be a step in the direction of im- 
proving the means of communication either in 
larg- public buildings or private houses. It is 
simple in action, cheap, and efficient, and the 
absence of all danger of oxidisation of contacts, 
owing to the low-tension current employed in 
working, it is an advantage. 
A special feature in this bell is the pendulum, 
on whioh the name of the room, &c., appears in 
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luminous paint. Upon the push being touched, 
the pendulum swings from 1 to 30 minutes, 
according to the regulator. The magnet attracts 
at the same time the armatures of the bell and 


wire connection to the other inter-contact 
Fand galena bar G A, and thence through the 
inter-contact O of the other end back to the 
antimony-zinc bar. 

If now, asin Fig. 3, the heated inner con- 
tact C be placed against the cooled ends N of 
the bars, and the cooled inter-contacts F 
against the heated ends M the same electro- 
motive force and the same current will be 
obtained as before, but circulating in the 
contrary direction from the cold to the hot in 
A Z, and from the hot to the cold in G A, yet 
always going from the hot inter-contact to the 
cold inter-contact in the antimony-zinc bar A Z, 
and from the cold inter-contact to the hot 
inter-contact in the galena bar G A. If again 
the whole or parts of the bars be heated to any 
desired degree, and these be touched at any 
point by the inter-contacts O and F, the same 
result will always be obtained, which proves 
that the difference of temperature between the 
inter-contacts C and F alone determines the 
electromotive force and the direction of current 
produced. 

M. Clamond has determined the theory of 
these phenomena, which consists in that the 
seat of the transformation of the heat into 
electricity does not lie in the mass of the 
thermo-electric bodies, nor even in the material 
element constituting the surfaces of the con- 
tacts, but in the very small spaces actually 
existing between them at their points of con- 
tact, which therefore constitute the theoretical 
inter-contacts, so that the transformation takes 
place and the current is produced simultaneonsly 
and instantaneously, before the thermic cir- 
culation has had time to establish itself between 
the contacts and inter-contacts and the thermo- 
electric bodies. It is to be understood that itis 
advantageous that the metal of the inter-con- 
tacts should bea good conductor of heat, so that 
it may readily convey the caloric to the 
theoretical inter-contact. This law has for its 
first practical result, to dispense with the neces- 
sity of maintaining the two ends of a thermo- 
electric body at different temperatures, as has 
been done up to the present time, and conse- 
quently to allow of the substitution for the 
long bars, simple thin plates, which are lighter, 
less expensive, and much less resisting to the 
passage of electric currents—it being sufficient 
to maintain the inter-contacts at different 
temperatures. At the same time, as the plates 
do not require to participate in the tempera- 
tures of the inter-contacts, they are not subject 
to the deterioration that results when they are 
exposed to high temperatures. This discovery 
in the transformation of heat into electricity 
also permits of the determination of the con- 
ditions of maximum of useful effect of this 
transformation, which are as follows :— 
Taking two series of homogeneous actively 
thermo-electric bodies, the maximum yield 
of transformation of heat into electricity 
will be the better attained if the fe. 
lative resistances to heat of the elements of 
the complete circuit are so arranged that a 
greater portion of the decrease of thermic 
potential (fall of temperature) is effected 
between the surfaces of contact of the inter- 
contacts and those of the active bodies. 

The following is the principle of the oom- 
struction which M. Olamond has been led to 
adopt: Assuming that a flat plate of thermo- 
electric material A B, Fig. 4, of considerable 
area as compared with its thickness, has it 
surfaces divided into a number of small squares 
m, n and that against the centre of each such 
square a pointed metallic conductor O F be 
made to bear, there being a pair opposite each 
other on each side of the plate as shown, and 
assuming that the conductors on the one side 
are heated while those on the other side are 
cooled, then the two portions of the thermio 
resistance at the points of contact will be very 
considerable as compared with the opposite 
thermic resistance offered by the active body; 
thus only a small quantity of heat will passst 
each pair of conductors, but making by the 
collective aotion of a large number of auch 
pairs a large quantity, and this transmitted 
heat will be utilised to the greatest advantage 
Practically, the points of the conductor, 
which should not be too fine, should pas 
toa certain extent into the active body, the 
important point being that the section of oon. 
tact of the conductor with the plate be 
restricted as much as possible. In practice the 
points of the conductors would be made t 


pendulum, thus utilising all the magnetism 
produced. Having but one coil its cheapness 
of construction is evident. It requires only a 
couple of Leclanché cells to work 30 to 59 bells. 


CLAMOND'’S IMPROVEMENTS IN THE 
TRANSFORMATION OF HEAT INTO 
ELECTRICITY. 


Gomez years ago great expectations were 

aroused by the thermopile devised by M. 
Clamond, but so far nothing of any commercial 
utility has been devised in connection with 
thermo-electricity, although several inventions 
of the kind appear to indicate the way in which 
to look for a successful application of the heat 
to be obtained from ordinary fuel in the genera- 
tion of electricity in the most direct manner. 
M. C. Clamond, of the Boulevard de Strasbourg, 
Paris, has recently taken out letters patent in 
this country for an invention relating to the 
transformation into electricity of a portion of 
the heat evolved from any source, and more 
particularly from the combustion of fuel in a 
fireplace. Although the apparatus to which 
this invention relates may be considered as 
relating to thermo-electricity, yet it is based 
upon new laws and facts discovered by him, 
which he explains in order that the fundamental 
principles of the invention may be readily 
understood. Assuming a series of bodies A G, 
Fig. 1, endowed with energetic thermo-elec- 
trical, powers to be placed in a row, every 
alternate body A of the row being positive, 
such as is analloy of antimony and zinc, while 
the other bodies G are negative, such as 
galena or sulphide of lead, and assuming that 
between each positive and negative body is 
placed a block of metal C O, F F, having suffi- 
cient conducting powers of heat and electricity, 
such as copper, silver, nickel, iron, &c., which 
blocks are termed “ inter-contacts ;” and as- 
suming further that while one set of alternate 
blocks C C is heated, the other set F F is 
cooled, the development of the electromotive 
forces will be subject to the following law 
which he has discovered; they are—viz.,a 
function of the differente of temperature 
between the two series of inter-contacts, and 
are independent of the temperature of the 
thermo-electric bodies, or of any parts of 
these. The following may serve as an example 
of the experiments from which M. Clamond 
deduced this law : Two parallel bars, one con- 
sisting of an alloy of antimony and zino, 
A Z Fig. 2, and the other of galena G A, have 
at one end N, each an inter-contact F, which 
are separated from each other by a non-con- 
ductor I, while at the other end M they have a 
single inter-contact C common to both. On 
heating the last named inter-contact C and 
cooling those first named F, and connecting 
these by wires to a galvanometer y, the ordi- 
nary current of a thermo-electric couple will 
be observed to flow from the antimony-zinc 
bar A Z through the one inter-contact F and 
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approach within a short distance of each other 
in the plate. The points of the conductors 
may be made with circular or longitudinal 
grooves for increasing the surface of contact. 
The acuteness of the points of the conductors 
is favourable for the electric circulation, as it 
tends to diminish the electrical resistance on 
the passing of the current from the contact rod 
to the generally less perfect conducting material 
of the thermo-electric substance, through the 
infinitesimal arc that separates them. The 
contacts may, however, be spherical, plane, 
cylindrical, &., so long as they are of restricted 
extent. Thus, in constructing a thermo-electric 
element according to this method, various 
arrangements may be adopted, in all of which, 
however, the inter-contact bodies are formed 
with a number of pointed projections that are in 
contact with the positive and negative thermo- 
electric bodies, the heated inter-contacts being 
in contact with one side, and the cooled ones 
with the other side of the said bodies, 

Figs. 5 and 6 show a complete thermo-electric 
element constructed according to the above- 
described principles. The two arrangements 
only differ in the relative positions occupied 
by the several parts. In both cases A and G 
are the thermo-electric plates, the one being 
positive and the other negative, C and F are 
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metal plates or blades to which are soldered 
stems Fri, the ends of which enter into the 
plates A and G. The plates C and F, together 
with the stems ¢ 4, constitute the inter-contacts, 
the plate C receiving heat from any suitable 
source, while F is cold, the difference between 
their temperatures determining the electro- 
motive force of the couple. As it is essential 
that the heat should pass entirely through the 
stems ti, and heat transmitted by radiation 
from C to A and G and from the plates A and G 
to F being lost for the transformation, the spaces 
between these parts round the stems ?z are filled 
with a bad conductor of heat, such as asbestos 
paper, glass powder, &c., which prevents such 
transmission by radiation. For preventing as 
much as possible the fracture of the thermo- 
electric plates A and G owing to unequal ex- 
pansion and contraction, it is preferred to make 
grooves 77 in them between the contiguous 
points of the inter-contacts, thus dividing the 
plates into squares as shown at Fig.6. With 
this arrangement any fracture will take place 
at the grooved part, and will consequently not 
affect the action of the apparatus. place of 
using continuous plates for the thermo-electric 
bodies, these may consist of a series of cubes or 
cylinders, each of which has a pair of inter- 
contacts ; or when only a weak current is re- 


quired a single such cube or cylinder may be em- 
ployed. The inter-contact rods ¢ ¢, which are 
generally made of copper or other metal, may be 
coated with a double layer of electro-plating ; 
the first coating, whichisof nickel, protects the 
rods against the corrosive action of theactive 
bodies, and the second coating, which isof silver, 
improves the contacts and prevents oxidation at 
elevated temperatures. 

Instead of pointed rods may be used toothed 
plates for the inter-contacts, the teeth taking 
the place of the points of the rods ; or in place of 
serrations, the blades may have a continuous 
sharp contact edge. Boet a 

Compound elements may be formed for in- 
creasing the effect produced by the simple ele- 
ments above described, by combining together a 
number of the thermo-electric bodies in two 
groups—one consisting of positive, and the 
other of negative bodies, the plates or bodies of 
each group being connected together by inter- 
contact rods, the inter-coutacts C at the one end 
of the two groups being formed into one. With 
such an arrangement the advantage is gained of 
having a greatly increased resistance to the 
passage of heat, without a corresponding in- 
crease of resistance to the electric current, the 
former increasing about as the square of the 
number of plates, while the latter only increases 
directly as the number. 

The electrical constants of the simple element 
being E and R, those of the multiple element 
will be about E and n R. Now the maximum 
quantities of heat that each of these couples can 
give off in an external conducting circuit being 


given by the formule: simple element 


— 


TR 
2 
multiple element as (J being the coefficient 


of Joule) the total quantities of heat con- 
sumed by the couples will be: For the simple 


2 
element qg + ; fox the multiple element 


4R 
7 4 J; the ratios between th iti 
a aR? e ratios between the quantities 
of heat taken up and consumed will be: For 
2 


the simple element: r = ; for the 


4Rq ＋ J EZ 
J E? 
multiple element rn = 4Rq+JH?; it will 
n 


be seen, therefore, that the useful effect in- 
creases with n; that is to say, with the number 
of plates of the multiple element, and that it 
tends towards unity when the number of plates 
is indefinitely increased. This arrangement 
also permits of the use, in forming the element, 
of several different active bodies having thermo- 
electric action of the same sign, those plates 
which are most heated being formed of sub- 
stances of higher melting point than the others. 
Although in forming these elements M. Cla- 
mond prefers to use energetic bodies, such as 
the alloy antimony and zinc (about 2 of anti- 
mony to 1 of zinc) for the positive element, and 
galena or sulphide of lead for the negative one, 
yet bodies may also be employed that are less 
far removed from one another on the thermo- 
electric scale, and even simple metals, such as 
antimony, iron, nickel, &o., may be used. In 
this case the forms of the bodies may be some- 
what modified to facilitate manufacture, and 
also on account of their greater conductivity. 
M. Clamond shows in the specification of his 
invention (No. 6869, 1886),a variety of methods 
of utilising the principle, and especially an 
arrangement for use with gas, petroleum, or 
other convenient or cheap source of heat; but 
as the actual arrangements adopted in practice 
will depend largely on tke facilities presented 
for manufacture we need not occupy space by 
describing those set out in the specification. 


THE ECONOMICAL BATTERIES. 


T spite of all that has been recently put for- 
ward in our columns, we are apparently 
no nearer to that economical primary battery 
than we were when we described (p. 269, 
Vol. XXXIX.) a visit paid to the “domestio 
primary battery” — a modification of the 
Lalande-Chaperon element which did promise 
to supply current cheaply if only a market 
could be found for the products of the cell. 
At present that market has not been found ; 
but other inventors are following on the same 
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lines, for we find that Mr. W. S. Squire has ob- 
tained a patent (No. 4, 522, 1886) for a process 
for utilising the spent liquid from certain 
voltaic batteries, In certain voltaic batteries, 
in which solution of caustic potash or soda is 
used as exciting liquid and zinc as one of the 
elements, the spent liquid consists chiefly of a 
combination of potash or soda and oxide of 
zinc, forming what may be termed zincate of 
potash or soda. Mr. Squire’s invention relates 
toa process for treating this liquid so as to 
restore the potash or soda in condition for sub- 
sequent use, and for obtaining zinc compounds 
that can be applied in the arts or manufactures. 
For that purpose he effects a reaction by 
means of sulphuretted hydrogen, so as to 
obtain impure zinc sulphide as a precipi- 
tate, and solution of caustic potash or 
soda as supernatant liquid. This reaction 
may be effected directly by passing the sul- 
phuretted hydrogen through the spent liquid 
of the battery, preferably keeping the liquid 
in agitation so as to break the thin shells of 
zinc sulphide which tend to form around the 
bubbles of sulphuretted hydrogen. Or the 
reaction may be effected indirectly by passing 
sulphuretted hydrogen through a solution of 
caustic potash or soda, thereby transforming it 
into potassium or sodium sulphide, and then 
mixing that solution with the spent liquid of 
the battery, causing precipitation of impure 
zinc sulphide, either case, the liquid, 
separated by decanting and filtering, is solution 
of caustic potash or soda ready for subsequent 
use, and the precipitate, impure zinc sulphide, 
is dissolved in hydrochloric acid or sulphuric 
acid, whereby sulphuretted hydrogen is evolved, 
which is at once applied as above described to 
the treatment of spent liquid, or is stored for 
subsequent use in this way. When hydrochloric 
acid is used as the solvent of the zinc sulphide, 
the liquid produced is zinc chloride that can 
be purified and used for disinfecting or other 
purposes. When sulphuric acid is employed as 
the solvent, the liquid produced is solution of 
zinc sulphate, which may also be purified and 
used for various purposes, The patentee finds 
it advantageous, however, to produce from the 
purified chloride or sulphate of zinc a useful 
pigment by adding to it barium sulphide. 
When the chloride is thus treated, zinc sulphide 
is precipitated; when the sulphate is thus 
treated, a mixed precipitate of zino sulphide 
and barium sulphate is produced. 


SOME CIRCULAR SAW KINKS.* 


O cut two pieces of stock on a circular saw, 
and to have both pieces of the same length, 
is a comparatively easy matter, but itis not every 
man who knows how to do it. When gauges are 
made and set isa method not taken into considera- 
tion. The first piece is to be measured by rule or 
square, marked and cut off. The second piece or 
strip is then placed in position to be cut, and the 
carriage moved forward until the saw almost, but 
not quite, touches the strip. The cut piece is now 
to be placed beside the uncut one, the ends farthest 
from the saw being adjusted by the forefinger, until 
they are both in the same plane, that is, until they 
are both just even” with each other. The nicety 
of an adjustment made in this manner is about as 
near perfection as flesh and brain can approach, an 
adjustment to 1-500 of an inch being possible on 
clean-cut surfaces, even comparatively rough, but 
with smooth surfaces, like two pieces of iron or 
of smooth hard wood, they can be put inline with 
a variation of less than 1-2000 of an inch, by the 
finger and senseof feeling alone. After the pieces 
are put “even,” let them be moved endwise in 
that position, until the cut piece just brushes 
against the saw. When thus, the second piece may 
be boldly cut off, and it will prove just as long as 
the first piece, provided the saw cuts square. 

A saw bench is often suspected of being out of 
truth. That is, the saw arbor has got out of 
alignment with the “shooting board,” through 
yielding of screws,:shrinking of lumber, or settling 
of the floor. About the best way to detect and 
remedy the trouble is as follows!: File and set the 
best saw you have with the machine. Square up 
and dress two sides of a good clean piece of lumber, 
as thick as the saw will cut, and from eight to 
twelve inches wide. Put this on one side for use in 
afew moments. Place a carpenter's steel square 
against the shooting board guide, and let the blade 
of the square rest against the side of the saw. 
Any considerable error may be detected in this 
manner, and then the blade of the square may be 
turned perpendicular, and the saw tested in that 
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done either b 


position also. This test, of course, only effects the 
table or saw bench, and the position of the saw 
thereto. After the above tests have been made, 
and the saw arbor adjusted as required by those 
tests, the piece of dressed lumber before described 
must be placed on the shooting board, and a 
piece cut from the end. Great care must be 
exercised to make sure that the saw does not 
crowd, or try to run one way or the other, 
through not being perfectly sharp or well set. Ifthis 
tendency be exhibited in the least degree, the test 
will be useless, When the saw has been made to 
cut off cleanly, take a steel try square which is 


known to beaccurate, and ascertain if the piece of 
lumber be cut off square. Should the eye and 


touch be unable to detect any error, either when 


tried on the edge of the piece or on its side, a final 
test may be made. Cut the piece of lumber 
through its centre, then (the piece having parallel 
sides and four square corners) set one piece on 
end, and place the remainder half ontop of the 
first piece, but reversed, that is, one piece must 
be turned half around so the back edge will form 
a continuation of front edge of the bottom piece 
of lumber. 


Now “ squint ” down along one corner of the two 


pieces of lumber. If the two pieces form one 
straight unbroken line, then that saw is un- 
doubtedly in first-class shape, but should the two 
pieces form an angle but even so little out of a 
straight line, then the saw does not cut square, 
and must be further adjusted. The two pieces 
may be in line edgewise, and not so sidewise,; in 
this case the saw outs“ plumb,” but not square. 


If the edge be straight, out the side contain an 


5 een the saw is adj asted for square cutting, 


but the table or saw is not level. With the fine 
iron saw tables now made, and the nice shooting 
boards or cross cutting guides, there is but few 
chances of a saw getting out of line. It must be 
wear of the arbor or bores, or by 
springing of the saw-table through poor setting or 
a weak foundation. In splitting or ripping long 


lumber, trouble is often experienced by the blinding 


of the work between saw and fence. This trouble 
can be entirely relieved by using a short fence 
which reaches just to the first edge of the saw and 
then stops. Letting the fence run entirely past 
whole width of the saw is all well enough, and 
even necessary for certain kinds of work, but for 
ripping, the long fence is asource of danger, In 
rebating and grooving on the circular saw, a long 
fence is a necessity, in order to guide the work 
until its entire length has passed the saw. Among 
all the adjustable fences now made by machine 
manufacturers, the writer does not know of a 
single one who makes the fence adjustable in the 
manner here described, but it would prove a de- 
sirable feature for one and all makers to adopt. 


ELECTRICITY ON TRAMWAYS. 


EFORE an electro-technical club in Berlin 
Herr J. L. Huber recently read a paper in 
which he gave some interesting details regarding 
the cost of working with storage batteries on the 
Hamburg street railway, of which line Herr Huber 
is the engineer. 
In order to obtain trustworthy results, experi- 
ments were undertaken on a specially difficult line, 
both as regards curves and grades, which, in addi- 
tion, crossed much frequented streets, so that all 
the difficulties met with in railroad traffic in 
populous cities were encountered. The road ex- 
tends from the Rathhausmarkt, in Hamburg, to 
the Berthastrasse, Barmbeck, over the Mühlen- 
damm, on whivh line grades of 30 per cent. are 
encountered. Herr Huber states, regarding the 
durability of the E.P.S. storage battery employed, 
that deterioration take place only in the positive 
plates; and this is the more pronounced the greater 
and more frequent the normal strength of current 
for which the plates are designed is exceeded. 
With a well-regulated management—that is, by an 
arrangement of storage batteries and car, such that 
with the heaviest grades and loads no abnormal 
current is drawn from the battery—the wearing 
out of the positive plates amounts to from 2 to 8 
per cent., or, in round numbers, 23 per cent. for 
1,000 kilométres travelled. If, in addition, the 
traffic be so arranged that with every charge of the 
accumulators only 50 per cent. of the distance is 
travelled which could be travelled with new plates, 
then a wearing out of the plates amounting to 50 
per cent, is permissible—that is to say, that over 
0,000 kilomètres (12,500 miles) can be run before 
renewal becomes necessary. A car which, includ- 
ing passenger and storage batteries, weighs 7,000 
kilogrammes (about 7 pian and which is to ascend 
pace of 80 per cent., such as occur on the Ham- 
urg line, requires 800 kilogrammes of active 
material in the positive plates, and its renewal, 
including the cleaning of the grids, which can be 
used over again, as they are not oxidizable, costs 
Is. per kilogramme (2˙21b.) that is, 4 pfennigs 
(Id.) per kilomètre run. That would be 0'8d. per 
car mile for renewal of plates. Under the same 


conditions the motive power required is 4 horse- 
power hour per kilomètre (f mile) ran. The cost 
for attendance, oil, maintenance, &c., for one-horse 
power is ld. ; consequently this cost per car kilo- 
mètre is 3d. To the above items must be added 
the maintenance, oil, &0., for the motor on the 
cars, which amounts to àd., and contingen- 
cies run up to an additional 4d. The 
total cost, therefore, with the conditions given 
amounts to 13d. per car kilomètre (2°8d. per car mile), 
or 4d. per tonne kilomètre (4d. per ton mile). Com- 
paring the cost of electrio traffic with that of 
horses, Herr Huber states that to operate the usual 
one-horse car, which, including driver and con- 
ductor, carries 26 persons, 7 horses are required on 
the same line for one day of 100 kilomètres run. 
So that, as the electric car carries 31 persons 

875, horses would be necessary. The cost o 

maintenance for one horse during the last year, 
according to the Jahresbericht der Strassen- 
Eisenbahn-Gesellschaft, Hamburg, amounted to 
1˙968. per day per horse; so that the cost per car 
kilomètre amounts to 2d. (3-2d. per car mile). It 
follows, therefore, that even to-day electricity is 
more economical than horseflesh, and the cost of 
the former can be considerably reduced by im- 
provements. The results of experiments show 
that 88 per cent. of the energy stored in the 
accumulators can be drawn out, and Herr Huber 
only counts upon 80 per cent, for safety ; that is to 
say, that of the electrical energy delivered by the 
dynamos 20 per cent. is lost by the use of 
acoumulators, and this is independent of the 
length of the line and the power required upon the 
same, such as the overcoming of grades, &c, It is 
to be remarked, also, that for the electric traffic 
such as exists in Hamburg, any oar driver can be 
employed and no trained men are necessary, as is 
the case with locomotives, so that the expense of 
trained hands is avoided. The above are the re- 
sults of experiments which were carried out from 
the end of May to the end of December of last year 
with a public passenger car, and the distance 
travelled amounted to 12,000 kilomètres (about 
7,500 miles). As these experiments were under- 
taken in publio traffic on an ordinary horse road, 
difficult by its grades, and not upon a road specially 
constructed for the purpose, Herr Huber is of 
opinion that the life and power of competition of 
the storage battery is definitely assured. 


STEAM-ENGINE ECONOMIES. 


HE steam-engine as a whole—that is to say, 
engine, boiler, and condenser—uses in the 
production of power two fluids, a liquid, and a 
solid. The fluids are air and steam, the liquid is 
water, the solid is coal. Of these, the air, coal, and 
water all leave the apparatus at a higher tem- 
perature than they entered it. They must, there- 
fore, be prefixed by the negative sign —. The 
steam leaves the engine at a lower temperature 
than it entered it. Therefore it must have pre- 
fixed to it the positive sign +, because the per- 
formance of work depends on the loss of heat, and 
of temperature, which are two different things of 
the materials employed to perform work. With 
the steam we need not now concern ourselves, 


The well-known formula T ＋ t 


cienoy of the engine. A moment's reflection will 
show that everything put into the apparatus cold 
and taken out hot represents a loss of efficiency. 
The three cold things are the coal put in the 
furnace; the air used to burn that coal; and the 


expresses the effi- 


feed-water pumped into the boiler. We propose to 


consider here what economy could be effected by 
previously heating them all. 

We shall assume that the temperature of the 
furnace is 2,000° Fah., which is a moderate assump- 
tion, but sufficient for our purpose. Taking the 
consumption of coal at 3lb. per horse per hour, and 
the sensible heat of the coal at 50°, we see that our 
8lb. of coal must be raised through 1,960°. The 
specific heat of coal is 0'24; therefore, each pound 
of coal will reqaire to raise its temperature to that 
of the furnace 1,950 x 24 = 468 units, or, for glb, 
1,404 units. But 3lb. of coal will develop about 
42,000 units, the amount varying with the quality 
of the coal. Therefore, heating the coal up to 
furnace temperature demands about one-thirtieth 
of all the heat generated, or say, over 3 per cent. 
About 181b. of air are usually required to burn Ilb. 
of coal, or, for 3lb., 541b. of air. The specifio heat 
of air is 023, Consequently, assuming the air to 
have a temperature of 50° we shall have 1,950 x 
54 x +28 = 24,219 units, or more than one-half of 
the whole heat generated by the fuel. Of this 
heat, however, a large proportion is surrendered 
subsequently to the water in the boiler. ‘Lhe 
escaping products of combustion go away, howe 
at a high temperature, varying between 400° an 
600°. Taking the latter as prubably that in an 
engine using 3lb. of coal per horse per hour, we 
have 550 x 54 x 23 = 6,831 units wasted, or, in 
round numbers, a little over one-sixth of the whole 
heat generated, or very nearly 17 per cent. If 
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then, it was possible to raise the temperature of 
the air entering a furnace to 600° for each 100lb. 
of coal used with cold air, 831b. would suffice with 
the hot air. This is a very considerable saving, 
and it is a curious fact that so little has been done 
to secure even a part of it. Attempts have been 
made at various times—as, for example, on certain 
boilers in Woolwich Arsenal and by Mr. Alex- 
ander, of Cirencester—to raise the temperature of 
the air by using up waste heat, and these attempts 
all met with a certain success. ‘The most elaborate 
attempt which has been made, however, in this 
direction took the form of an experiment carried 
out for more than three years, beginning in the 
summer of 1881, at the chemical works of the 
Pacific Mills, Lawrence, Massachusetts, under the 
direction of Mr. J. C. Hoadley. The description 
of this experiment occupies a quarto volume of 
173 pages, published by Wiley, of New York, and 
Trübner, London, in 1886, to which book we must 
refer our readers for details, The apparatus trans- 
ferred a part of the heat of the waste gas to the 
air entering the furnace, The boiler tried was one 
of fifty, all alike. They are externally-fired return 
tube boilers, 5ft. in diameter and 21ft. long over 
the smoke-box, which is 1ft, long. The tubes are 
20ft. long, 3°5in. diameter, arranged in seven hori- 
zontal rows—four rows of eleven tubes each, one 
of nine, one of seven, and one of five, making 
sixty-five tubes in all. The fuel used is anthracite 
and bituminous coal. The grates are 6ft, 4in. 
wide. The heating apparatus consisted of tubes 
about 18ft. long, arranged in a species of oven 
turned over the boiler, through which oven the 
heated products of combustion escape. It is im- 
possible to reproduce even in part the elaborate 
3 of the results as given by Mr. Hoadley. 
t must suffice to say that the ordinary boiler had 
an efficiency, measured for the whole week's work 
day and night, of 68°87 per cent, with anthracite, 
and with bituminous coal of 64°61, while with the 
warm air the efficiency rose with anthracite to 
79'2 per cent., and with bituminous coal to 74:96 
cent. The temperature of the escaping gas 
was 368° entering the heater, and 189° leaving it. 
The temperature of the air supplied to the furnace 
was 315°. This result was obtained, of course, by 
making the air and the hot gas travel in opposite 
directions. A blower was employed to propel the 
air through the heating apparatus. This consumed 
about 1 per cent. of the whole power of the engine. 
Summing up the results, Mr. Hoadley says: It 
therefore appears that the net saving effected by 
the warm blast was from 107 to 15˙5 per cent. of 
the fuel used with cold blast, which is the same 
thing as to say that discontinuing the warm blast 
would cause an increased consumption of fuel 
equal to from 12:3 to 18°9 per cent. of the quantity 
used with hot blast.” Thus it will be seen that 
practice very fairly corresponds with the theo- 
retical proposition we have laid down. 


It will be freely admitted that a saving of 10 to 
16 per cent. in coal bills is of great impértance, to 
say nothing of the reduction in the amount of 
smoke produced. The first cost of the apparatus, 
the space occupied, and the wear and tear, are 
items which, however, must not be overlooked. 
The apparatus used at the Pacifio Mills worked 
for two years, at all events, uninterruptedly without 
requiring any repairs or renewals, and was last year 
in good order, with “some indications of reason- 
able durability.” But it must not be forgotten 
that if the waste Bases are used in this way, they 
cannot also be available for heating the feed-water, 
as in a Green's economiser. The steam user will 
have to choose between the two systems, and some- 
times the one, sometimes the other, will commend 
itself to him. When space is not of much moment, 
there is a system of heating the air which is at once 
very inexpensive and extremely durable and 
efficient. It consists simply in using good bricks, 
not necessarily fire-bricks, as a regenerator on 
Siemens system. The hot gases are first passed 
through one stack of bricks for an hour, and then 
through another. The air supply is in like manner 
passsd alternately through each stack. The system 

“is so well understood, and so simple, that we need 
not explain it. The results likely to be obtained 
are so good, and the cost of the plant so small, that 
it is remarkable that it has not been freely adopted. 
To a certain extent, the draught will be affected, 
but in many cases there is enough draught and to 
par and in others a fan or blower will supply all 
the air wanted, The most expensive means of 
obtaining a draught that can be devised is a highly 
heated chimney. 

In just the same way that the loss by using cold 
air and the gain to be obtained by employing hot 
air is calculated, we can ascertain the gain to be 

from heating feed water. The liquid enters 
the boiler at 50°, let us say, and leaves it as steam 
at 800°, corresponding to a pressure of 52lb. per 
square inch, In order that this may take place 
each pound of feed-water requires 1,155 units, 
the feed entered the boiler at 300°, then in the 
boiler it would need to receive but 905°. The 
difference between 905 and 1,155 units represents 
the saving to be effected by raising the temperature 


of the feed-water. In other words, by imparting 
260 units per lb., and so raising it from 50° to 800°, 
a saving of about 27 per cent. is effected regarding 
the matter in one way, and about 22 per cent. 
regarded in another way—that is to say, for every 
1001b. of coal used with hot feed, 127lb. would be 
used with cold feed; and for 100lb. used with cold 
feed, 78lb. would suffice with hot feed. The 
advantage to be thus gained is fully appreciated on 
land, where plenty of space is available for heating 
feed-water in “ economisers "; non-condensing 
engines also heat feed-water by the waste steam ; 
but at sea, where such a saving would be more than 
ever desirable, nothing has been done in this direc- 
tion worth naming. by the aid of heat other- 
wise wasted the temperature of the feed could be 
raised to 369° Fah., a saving would be effected as 
compared with the existing plan of about 26 per 
cent, This is just what is claimed for the triple 
engine as compared with the ordinary compound. 
If it is worth while to inour the enormous outlay 
rendered necessary by altering engines or replacing 
them, surely it is worth while to stretch out our 
hands to grasp the saving which can be made in 
another direction. It was recently estimated that 
the introduction of the triple rl RSE system 
would involve an outlay of one million sterling per 
annum for some years. If25 per cent. can be saved 
on the ordinary compound by substituting triple- 
9 engines, and 25 per cent. more by heating 
the feed-water, it is obvious that the new system 
would require only half the fuel used under the 
old. We do not venture to assume that so excellent 
a result would be realised in practice; but it does 
seem at least certain that to risk a few thousand 
pounds in experimenting would not be rash specu- 
lation. As to the argument that room would be 
required, it is enough to answer that less boiler 
space would be needed. If we do not do it in this 
country, then it will be done abroad, and then 
English shipowners will hold up their hands and 
say, How is it we never thought of this? — 
The Engineer. - 


PROF. CLEAVES’ METHOD OF 


MAKING LARGE BLUE PRINTS. 


1 following memoranda were presented by 

Prof. R. H. Thurston at the Washington 
meeting of Mechanical Engineers: — It gives me 
great pleasure to present to the Society a copy of a 
very large blue print made by Prof. E. C. Cleaves, 
of the Sibley College of Cornell University, by a 
new method devised by him, by means of which 
almost any desired size can be made, 

By the common method the larger sizes are 
difficult to make satisfactorily, the plate-glass 
needed for the apparatus is very costly, and subject 
to serious risk of breakage, and the whole arrange- 
ment becomes clumsy and difficult of management. 
By the process adopted by Prof. Cleaves, no plate- 
glass is required; the apparatus is simple and easily 
and conveniently handled, and the size and cost of 
apparatus bear very little relation, the one to the 
other. Any size likely ever to be required in any 
work of the engineer can be as easily made as the 
smaller sizes, and the cost and difficulty of con- 
struction of the apparatus are never likely to be 
such as to constitute a bar to the use of this 
system of printing. There is no practical difficult 
in getting up an apparatus to print a drawing 10ft. 
wide and 30ft. long, if it should be found desirable. 
That here exhibited in illustration of what can be 
done is 34ft. wide and 8ft. long, and is probably 
the largest blue print yet made by any process. 

Prof. Cleaves’ apparatus consists merely of la 
cylinder of a length exceeding that of the widest 
drawing to be reproduced, and of a diameter such 
that the longest tracing to be used can be wrapped 
around it with sufficient space to spare to give room 
for the clamps by which it is drawn into place and 
held. The cylinder is smoothly covered with felt 
and the sensitive paper carefully wrapped about it, 
the tracing to be copied being drawn over the 
whole and held smoothly in place by spring clamps 
which seize its ends. It is found to be easy to lay 
the tracing smoothly over the surface and to draw 
it into contact so perfectly that the work done by 
this method is even better and more certain than 
that produced by the ordinary plate-glass apparus 
even with the air-cushion now so successfully used 
with it. The print shown has a defect at one 
corner, but it is the only defective one yet made, 
and was selected to send, simply because it was 
feared that there might be some danger in sending 
it by express, and it was preferred to risk this 
rather than another. It is easy, with a little care 
and with some practice, to make these prints 
absolutely perfect, much easier than with glass. 
The apparatus being ready for use, it is mounted 
on a cradle, supported by its gudgeons, and is re- 
volved in the sun by means of a cord leading from 
some convenient line of shafting; or it may be 
turned by hand until the exposure is satisfactorily 
completed. It requires a little more time to print 
a sheet by this method than by the old, as the 
tracing and the underlying sensitive paper is but 


one-half the time exposed to the rays of the sun. 
With these exceptionally large prints, however, 
for which only this process would be employed, 
this is not an important matter. They are not 
likely to be made every day. 5 


THE STEREOSCOPE AND ITS 
APPLICATIONS.” 
(Concluded from p. 408.) 


1 images upon the ground glass cannot be 
inverted, but a perfectly equivalent experi- 
ment can readily be made with a glass negative. 
But let us notice the effect of the width of the lens 
upon the picture produced by it. Hach part of the 
lens contributes to the picture. Now, I placed in 
front of an ordinary one-fourth size portrait lens, 
about l}in. in diameter, a stop with an aperture 
sein. in diameter at a (Fig. 7), with its centre zin. 
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from the centre of the stop and took a negative; 
then took a negative with à stop with an aperture 
at a, of same size and at the same distance from 
the centre, and then took a negative with a central 
Aperturo c, of the same size. These negatives, now 
thrown upon the soreen, manifest unmistakably 
the same differences that would be expected in 
pictures taken by lenses separated the same 
distance from each other. Prints from any two of 
them combined in the stereoscope give an effect as 
decided as any ordinary stereograph. Even the 
combination of the pioro by the central aperture 
with one by a lateral aperture is very decided. It 
is plain, then, that when the full aperture of the 
lens is used, the resulting picture must be a fusion 
of many dissimilar pictures, and, in so far, must be 
wanting in precision, This will be true, of course, 
to the greatest extent of objects in the immediate 
foreground. Want of sharpness in cases of near 
objects is doubtless often attributed to other optical 
conditions, especially as a diaphragm in front of 
the lens is a remedy for this unsuspected cause of 
defect, as well as for many others. Sir David 
Brewster was so impressed with this defect of 
photographic lenses, that he suggested a simple 
pin-hole camera as the ideal camera, when photo- 
graphio processes should have become sensitive 
enough; and as we appear to have reached un- 
limited photographic sensitiveness, Capt. Colston 
of Paris, has recently given us an illustrated 


y | brochure upon the pin-hole camera. Experiments 


with suoh a camera some years ago, with wet plate 
developed defects that deprive it of an ide 
character. But to return to the stereographs by 
the lens. The subject was selected to bring out 
this fact. The object, pencils, pens, &o., ranged 
in distance from the camera only from 20 to 29in., 
and their maximum lateral distance from each other 
was 9in. Now, what is true of the pictures by 
different parts of one-fourth size lens must be equally 
true of the pictures by different portions of any len 
however small, even of a microscopic objective, i 
the objective is correspondingly small. If, there- 
fore, a photo-micrograph be taken with one-half of 
an o Kiah and then one with the other half of 
the objective, these two combined in the stereo- 
scope should give an appearance of relief that the 
microscope itself could not give, free from errors of 
interpretation, as to distance and form. And 80 
they will. I havehere a stereo-micrograph of sun- 
stone, in which the crystals are located by the 
stereoscope, and the section shows depth and all 
the qualities of the ordinary stereograph. It was 
taken many years ago by Prof. O. N. Rood, now of 
Columbia College, and the method published, and 
it is a matter of surprise that in these days of 
hoto-micrography no one has cultivated this 
ranch, or indeed, that micro-stereographs of many 
objects are not in the market. I would just say 
that the method suggested, although kor 2 results 
as stated, was abandoned by Prof. Rood for another, 
principally on account of dfficulties in illumina- 
tion. But we are not restricted to photo-micro- 
graphs in the nd a ato of the stereoscopic 
principle. As might have been anticipated, soon 


+ Extracted from a lecture by Prof. CHARLES 
HIMES, Ph.D., delivered before the Franklin Institute. 
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after the realisation of the great superiority of 
vision with two eyes over monocular vision, 
attempts were made to apply the principle in 
microscopic vision. The difference between the 
views of an object by the different halves of the 
objective was recognised, and the possibility 
suggested of presenting one to one eye and the 
other to the other eye, and thus obtaining micro- 
ecopic vision in relief. Prof. Riddell, of New 
Orleans, seems first to have devised a binocular 
microscope in 1851; but in his first instrument the 
right eye looked through the right balf of the lens, 
and the result was not stereoscopic, but pseudo- 
scopic. In describing the appearance in it he 
likens a metal spherule to a glass ball silvered on the 
underside, and a crystal of galena to an empty box. 

You might have inferred as much from the full 
discussion we have had, with this application in 
view, of the so-called camera stereoscope of Sir 
David Brewster. The pictures through the halves 
of the lens, as they are inverted, are similar in 
binocular character to those of the ground glass of 
the stereoscopic camera, and to produce stereoscopic 
effect it is necessary that they should be trans- 
posed ; that the right eye should look through the 
left half of lens, and the left eye through the right 
half. Many optical contrivances have been devised 
to meet this requirement, but that of Mr. Wenham 
has done much by its extreme simplicity and cheap- 
ness, as well as effectiveness, to render the binocular 
microscope a possibility for all, and that, too, 
without loss of its monocular character. 

But we have employed the term convergence of 
she optic axis in such a way that the impression 
may have been created that such convergence is 
necessary for stereoscopic effect. This was, indeed, 
almost a controlling view with the early investi- 
gators of the subject. Now, whilst there is 
necessarily always convergence of the axes, to some 
degree, in normal vision, I was convinced, many 
years ago, upon investigation, of the non-essential 
or secondary character of this condition in produc- 
tion of stereoscopic effect, and the subject has more 
recently been independently, most exhaustively 
discussed by Prof. LeConte Stevens, 

It may bo regarded as accepted that convergence 
is not necessary. Experiments may easily be made 
by anyone upon that interesting point by means of 
ordinary stereographs. By looking at a distant 
object, not too intently, and introducing before the 
eyes, at about the limit of distinct vision, an 
ordinary stereograph, after some practice, the habit 
of accommodation and convergenee will be over- 
come, Four pictures may at first appear, but 
gradually tho interior ones will approach each 
other, and finally coalesce, with resulting stereo- 
scopic effeot. In this case, controlled by the con- 
vergency theory, it was regarded as an essential 
condition of success by Brewster, Rogers, LeConte, 
Tyndall, and others, that the distance between 
similar points of the two pictures should not exceed 
the interocular distance, say, 2}in. If by praotice, 
however, anyone should acquire facility in thus 
combining the pictures of the ordinary stereograph 
it will be found that, by cutting them apart, and 
gradually sliding the halves further apart, oom- 
bination can be effected when the distance exceeds 
Bin., or even 4in, in my own oase, and with com- 

lete stereoscopic effect, although, in such oases, 

e axes must be divergent. Sein, in this case, 
there remains the necessity for movement of the 
optio axes, as they pass from points nearer together 
to other similar points further apart, a movement 
associated with normal perception of distance and 
form. But this perception of stereoscopic effect, 
whilst the optic axes are divergent, is far more 
common than might be supposed. In many, 
perhaps most, cases, in using a stereoscope there is 
this divergence. In many of the stereographs in 
the market, the distance between similar points 
greatly exceeds the average interocular distance, 
and the prisms do not produce superposition. 
Prof. LeConte Stevens, by comparing the fore- 
ground interval of a large number of stereographs 
with the deviating power of thirty different pairs 
of lenticular prisms, employed in the ordinary 
stereosoope, determined, that, for the average 
interocular distance, axial divergence is frequent 
in the use of the stereoscope. Just at this point, 
we must admit that, whilst play of the optio axes 
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is important in our study of the form of objects, 
there are facts that indicate that binocular per- 
ception of distance may take place, when such 
movement cannot accompany it. Prof. Dove first 
tested this by illuminating the stereograph by an 
electric 1 8 8 an experiment since repeated by 
many, with production of unmistakable stereoscopic 
effect. So also an object illuminated by a flash of 
lightning exhibits relief. We cannot conceive of 
movement of the optic axes ocourring in such brief 
intervals. The position of the pictures on the 
retinæ must therefore give us a criterion, not the 
sole one, but an important one. The theory of 
corresponding retinal points seems to meet the 
case. Stated briefly, the internal or nasal half of 
one retina corresponds to the external or temporal 
half of the other retina. Points are seen single 
when their images fall on corresponding points, 


the images of points nearer or more remote will | P 


not then fall upon corresponding points, and they 
will be seen double, although we may not be con- 
scious of the fact, and most persons may have 
difficulty in verifying the statement. It is this 
doubling of images of points nearer or more remote 
than those observed, and the difference in character 
between those nearer and more remote, that accom- 
panies all normal vision, that unconsciously aids 
at least, in our perception of distance. 

Now, a few hasty suggestions as to some other 
applications of the stereoscope. When first intro- 
duced, its range of application seemed very re- 
stricted ; even when it was widened in the number 
and character of its subjects by photography, it 
seemed reatrioted to objects of ordinary unaided 
vision. We have seen how not only the principle 
was soon made directly applicable to the micro- 
scope, but magnified stereographs were demon- 
strated possibilities. Application to extra-terres- 
trial objects was not anticipated. But about the 
same time, Rutherford and De La Rue discovered 
that they had stereographs of the moon. I do not 
know that they intentionally took the photographs 
with this in view. They had not taken their 
Ae from points far enough apart to give 

inocular parallax. But, if I wished to obtain a 
stereograph of a bust, I could either move my 
camera Sin. to the right or to the left, or what 
would produce the same effect, rotate the bust on 
a vertical axis through a small angle, so as to bring 
a little more of one side into view, and take a 
picture. This plan, by tilting the stage of the 
microscope for stereographs of minute objects, has 
already been alluded to. Now, it is true, as a 
general statement, that the moon already presents 
the same side to our view by reason of the identity 
of the time of its rotation on its axis and of revo- 
lution in its orbit. But it is not rigidly correct. 
The rate of motion varies slightly in different 
portions of the orbit, causing so-called libration in 


longitude, by reason of which a little more of one 


side is exposed to our view. The moon turns 
around just enough to afford us stereoscopic photo- 
graphs at these times, which give the most sur- 
prising—in faot, exaggerated, effect. Wonderful 
as these are, I was unable to obtain in the market 
those by Rutherford at all, although advertised for 
sale, but found some by De La Rue. They mani- 
fest not only the form of the moon, but exhibit 
almost a pitted appearance, mountain ranges and 
solitary peaks stand out in bold relief. So, too, 
De La Rue has obtained stereographs of the sun. 
Between these two wide limits, ths microscopic and 
the telescopic, lie all varieties of subjects and 
numberless questions, which the sterecscope can 
aid in investigating. The so-called “ Phenomenon 
of the Horizontal Moon” has been discussed since 
the daysof Ptolemy. The illusion of size depends 
on the illusion of distance. Sir David Brewster 
and Prof. Reute devised stereoscopic illustrations 
of this connection. That of Prof. Reute, Fig. 6, 
will be recognised as diagrams of convex and con- 
cave conical frusta, the smaller ciroles in each case 
being of the same size, but in the stereoscope, as 
they are made to assume positions of bases of the 
frusta, the one more remote appears larger. 

From several diagrams of my own on this point, 
I select one of some theoretical interest. ita 
single small circle is represented in the right-hand 
diagram by two equal ciroles at different distanoes 
(Fig. 8). Impressed with the necessary rapidity 


of movement of the optic axes in ordi vision, 
my expectation was that the alternate combination 
of this circle; in succession, with the equal circles 
of the other diagram, would be so rapid, that the 
results could be compared, and the same circle be 
made to appear larger and smaller in succession, 
To my surprise, both frusta, the convex and con- 
cave, presented themselves at the same time, the 
same circle seemed to occupy two places at the 
same time, and with apparent size corresponding 
tu the distance. The natural explanation was that 
it was an illustration of the rapidity of the move- 
ment of the optic axes, and our unconsciousness of 
it. But unfortunately for this view, Prof. Le 
Conte Stevens has called attention to the fact, 
sinoe verified by myself, that it manifests the same 
character when illuminated by an electric spark, 
Again, there are phenomena which we cannot 
locate in space by direct observation, for want of 
time, and a single pnotogtaph assists us but little 
in their study. he photograph of a moving 
object, as a ball, only gives us the projection of its 
path, a stereograph would locate its path in space 
for us. To vary the application, the photograph 
of the electric sparks upon the screen exhibits a 
confused mass of interlacing lines. But by com- 
bining this with the stereescopic mate, taken at 
the same time, this tangle of lines assumes form 
as the path of each spark locates itself in space. 
Application of this method to the photographic 
study of the discharges of atmospheric electricity 
might add to the value of such photographs, On 
the other hand, in the study of the forms of clouds 
simultaneous photographs of them, from points 
widely separated, might give invaluable informa- 
tion. But there are ordinary subjects which 
hotographs with all their acouracy are utterly 
inadequate to render, of which they give us limited 
and perhaps illusory information. Impressed with 
this fact, a few years ago, when about to makea 
photographic study of the glacier system around 
the Matterhorn, I decided unhesitatingly upon a 
stereoscopic outfit, in spite of the extreme desira- 
bility of reducing impedimenta, where mule and 
man transportation alone were available. A few 
of the finest of these, as lantern-slides upon the 
screen, are almost meaningless; no explanatory 
statements can give them full value ; even these 
with the bold peaks and their cloud banners only 
reveal their exquisite beauty and wealth of detail, 
as anyone may see, in thestereographs, But photo- 
graphy is not only not always essential, but not 
available in some most interesting investigations. 
Besides outline drawings and diagrams of all 
kinds, what has not yet been fabricated, can be 
drawn, the camera can be anticipated ; ideal ap- 
paratus, forms suggestive or tentative, can be 
rendered stereoscopic, and representations 
phenomena almost a substitute for the reality can 
be produced. 


LIGHTON’S ANALYSING DIAPHRAGM 


FOR POLARISCOPE.* 


1 following described piece of apparatus has 

been found by me to be of great help in the 
study of crystallography, and I have thought that 
a description of it to working mioroscopists through 
your Journal would help along the good cause of 
microscopy. We will suppose that the polariscope 
as ordinarily used has been placed in position, the 
polarising prism below the stage and the analysing 
prism above the objective. The apparatus consists 
simply of a cap with movable diaphragm placed 
over the eyepiece, as illustrated in figures 1 and 2. 
Fig. 1 is a sectional view and Fig. 2 a top view of 
cap of eyepiece. 

The letters in both Figs. refer to the same parts. 
Let A indioate the axis of tube; B, Fig. 1, the eye- 
piece; C, the cap of eyepiece. The apparatus 
consists merely in a diaphragm plate, D, swinging 
from right to left on the pivot I, Fig. 1, This 
motion is given by placing the finger at the knob 
L. The amount of motion is controlled by the two 
small studs G. The diaphragm is pierced by a 
small hole H, zin. in diameter. H is a screw in to 
of post I, Fig. 1, holding diaphragm in place, 
is apex of cone of light formed by the image of 
source of light passing through the eyepiece. _ 

Now, if the diaphram be so adjusted byslidin 
the cap upon the 1 that it will be on a lev 
with this point of light a very interesting series of 
optical effects will be observed. The small studs, 
G, should be so placed that when the N 
is swung to the right or left the sides of hole, 
will just cut the axis of eye-lens (apex of cone 
light). I will mention a few of the sights seen by 
its use as described above. In no case were the 
prisms of polariscope revolved, A orystal of 
chlorate of potash was selected which, upon simply 
revolving the stage, passed merely from an orange- 
purple to a dull grey. On introducing the cap a 
passing diaphragm from right to left a beautifal 
series of the most brilliant tints was seen—a fine 
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navy blue changing to purple, orange, and then to 
lemon yellow, and lastly pale straw colour. 

A seot ion of fortification agate was taken which 
showed a small crystal of pure quartz in one 
portion. With the n used as before from 
right to left the colour of the orystal was merged 
from bright green to magenta and then toa velvety 
brown-red. With the usual revolution of the stage 
Solons exhibited were green fading to a dull 


With this apparatus there is not only a more 
varied and brilliant series of colours, but also a 
marked intensification of points of structure. In 
the two above-mentioned slides delicate lines of 
crystallisation were shown which were invisible 
under ordinary circumstances. 

One of the small, curiously-branched bones of 
the Red-horse, a fish common in this region, was 
examined and showed the bone ocells in a remark- 
ably distinct way, they being quite indistinot 
without the diaphragm. 


STANDARD DANIELL BATTERY.’ 


1 sulphate of oopper battery is probably more 
used as a standard of electromotive force 
than any other. Various forms have been sng- 
gested and adopted. Among the features to be 
secured are permanency and freedom from tendency 
to local action. In these and other respects, the 
battery as usually constructed is defective, as it is 
emphatically a two-fluid cell. It is essential that 
the plates should each be immersed in a particular 
fluid, and that the fluids should not mix. To 
secure this end, various means have beeu adopted. 
The porous jar form is very commonly used. But 
as a scientific apparatus this is defective. The 
Pores of the jar become filled with the battery 
salts, and to start new this may require quite a 
lengthy process of cleaning. Then it sometimes 
happens that metallic copper precipitates upon the 
PH AEE of the porous jar, rendering it quite 
hors de combat. Thus the mere fact of the use of 
such a jar introduces an element of complication. 
The figures illustrate a very simple and cheap 
form of cell that avoids most of the troubles 
usually affecting the Daniell battery. Two forms 
are shown, one of the simplest possible pete acl 
the other a modification designed to secure lower 
resistance, and admitting of the convenient 
use of a septum of goldbeater’s skin or other 
membrane. The simpler form is constructed 
with two test tubes, a small bent glass tube, and 
the plates and solutions. Two test tubes are 
placed in a stand. A piece of glass tubing 
is bent in a smooth ourve, so that 
when in place it will extend from one to the other, 
as shown. This should be about 8 mm. (zin.) in 
internal diameter. A piece of copper for negative 
late, and of zino for positive plate, are provided. 
fo each a wire is connected by soldering. The de- 
sired solutions must now he prepared. The 
strength is, of course, to be fixed by the experi- 
menter, according to the results he wishes to obtain 
from the battery. The use of saturated solations 
is usual. Assuming such to be employed, one of 
the test tubes is nearly filled with a saturated solu- 
tion of copper sulphate; the other one contains a 
saturated solution of zinc sulphate. The latter is 
the heavier fluid. The bent tube is now filled 
with the same solution of zinc sulphate. If it be 
held while thus filled with its two open ends down 
and open, it will not empty itself. The least jar or 
shake will cause it todo eo ; but by careful handling 
it can thus be carried from one vessel to another. 
ae then filled it with the solution, which is 
easily done by siphoning, it is carefully lifted up 
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as described, and lowered into the solutions in the 
test tube. To be sure that no air bubbles rise into 
the bend, itis well to have the zinc sulphate tube 
filled to the higher level. Then, on introducing 
the bent tube, a little of the zino solution will 
first siphon over and sink to the bottom of the 
copper solution. A slight mixing of the solutions 
is not prejudicial, provided no copper solution 
comes in contact with the zinc plate. The bent 


tubejhaving thus been introduced, the copper 
plate is placed in the test tube containing copper 
sulphate solution, the zinc plate in the other 
tube, and the battery is ready for use. 

It is of extremely high resistance, and no porous 
septum is used to secure more perfectly from 
mixture. <A slight mixing of the solutions in 
setting up, moreover, cannot well be avoided. The 
other form overcomes these troubles, and also gives 
a cell of lower resistance. The bent tube is made 
of larger diameter. It may be nearly as saree as 
the test tubes. To the apex of its bend a capi ary 
tube, opening into a large tube, is connected. 


e 


desired,a septum may be tied over one of its lower 
ends. The tubes are filled with their solutions, 
the bent tube is placed in position, and by suction 
the liquid is drawn up until it rises through the 
capillary tube well into the larger one. The suo- 
tion is stopped and the end left free. The liquid 
naturally sinks, but, owing to the small size of the 
capillary tube, with such slowness that a cork can 
be inserted, without trouble, into the suction tube. 
The plates are put into their places, and all is 
ready for use. 

If a piece of membrane is used, it should be tied 
over the end of the tube which is immersed in the 
solution of higher specific gravity, containing the 
sulphate of zinc. It is well also, in this case, to 
pour into that limb through the suction tube a 
quantity of the zinc sulphate solution. The level 
of liquid in te test tubes and the length of the 
straight portions of the bent tubes must be so 
i dea that enough liquid will be left in the test 
tubes after the filling of the connecting tube. To 
make this easier to effeot, it is well to use test 
tubes of large diameter, or even small beaker 
glasses. l 


SCIENTIFIC NEWS. 


— 
ORRECTED elements of Barnard’s new 
comet are published in Dun Echt Cir- 
cular, No. 148. They are by Dr. H. Oppenheim, 
and were derived, by variation of the curtate 
distances, from observations on May 14th, 19th, 
and 23rd, combined with a single observation 
made at Bothkamp, June 16th. T = 1887, 
June 16°75991, Berlin M. T.; z—§€2 15° 10° 45" ; 
QR 245° 13’ 25:2"; 2 17° 34 49°2 ; log. q 0°144420. 
The Ephemeris for Berlin midnight on July 11th 
is R. A. 17h. 15m. 37s., N. Dec. 6° 30, the bright- 
ness being as ‘9 compared to unity on 
May 14th, 


The annual general meeting of the Liverpool 
Astronomical Society will be held this after- 
noon in the rooms of the Royal Astronomical 
Society, commencing at 3 o'clock, 


The council of the Royal Geographical Society 
has conceded the principle of the admission o 
ladies as “ fellows.” 


The University of Oxford have selected Mr. 
H. J. Mackinder, out of thirty candidates, as 
Reader in Geography. The Russian Govern- 
ment has determined to establish Chairs of 
Geography in the Universities of the Empire, 
and the first. appointment, that to the Uni- 
versity of St. Petersburg, will be made in the 
autumn, 


At a meeting of the local executive com- 
mittee for the British Association held last 
week in Manchester, the guarantee fund was 
reported as amounting to £10,345, a sum which 
is sufficient for the present without any further 
call on guarantors. The committee propose to 
provide space in the gallery of the Natural 
History Museum for the exhibition of instru- 
ments and specimens shown in connection with 
the sectional meetings. The Evening Enter- 
tainments Committee reported that the Mayor 
of Manchester had invited members and asso- 
ciates to a conversazione in the town hall on 
Tuesday, September 6, and that the soirée 
kindly offered by the Executive Committee of 
the Royal Jubilee Exhibition had been fixed 
for the evening of Thursday, September 1. It 
was stated that the lecture to working men, 
by Mr. George Forbes, F.R.S., on the evening 
of Saturday, September 3, would be on the 
electric light, and the Manchester and 
District Edison Electric Light Company, 
Limited, had undertaken the experi- 
mental illustrations in connection there- 
with, The Hospitality Committee re- 
ported that their efforts to secure the presence 
of eminent foreign men of science at the meet- 
ing had met with great success. Of those 
invited nearly 100 have already accepted, in- 
cluding Americans, Germans, French, Russians, 
Belgians, and men of other nationalities, Not 
merely will the numbers be altogether unpre- 
cedented, but in each of the leading branches 
of science the most eminent foreign repre- 
sentatives will be present. physics, 
chemistry, and biology the attendance will be 
exceptionally large, and in these subjects the 
nanag is certain to produce permament re- 
sults of great value to science. The excursions 
committee reported that a list of thirteen 
excursions had already been arranged for 
Thursday, September 8th, the list including 
Chester, Ohatsworth, Bolton Abbey, Hornby 
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Castle, Crewe and Horwich Railway Works, 
Stonyhurst, and the Isle of Man. For Satur- 
day, September 3rd, several excursions have 
already been arranged, including one to the 
salt-mines at Northwich, to Tatton Park, to 
Buxton, Knutsford, &c., and a marine dredging 
expedition will be made from Liverpool. 


At an influential meeting held in Leeds last 
week under the presidency of the Mayor, it 
was determined to invite the British Asso- 
ciation to that town in 1890. 


The meeting of the French Association for 
the Advancement of Science will be held at 
Toulouse, from Sept. 22 to 29 next. Those 
intending to be present should give notice to 
the secretary at Rue Antoine-Dubois 4, Paris, 
before July 15. 


The congress of the German Authropological 
Society will meet at the beginning of August 
at Munich. 


Ata meeting of representative electricians, 
éelegraph engineers, and others interested, pre- 
sided over by Mr. Preece, F.R.S., it was decided 
to celebrate the jubilee of the electric tele- 
graph by a dinner on July 27 under the chair- 
manship of the Postmaster-general. It may be 
remembered that the first successful attempt 
to establish a practical electric telegraph was 
made on July 25, 1837, between Euston and 
Camden stations, 


Telephonic communication between Paris 
and Rouen can now be carried on at the rate 
of a franc for every five minutes’ use of tHe 
line. The success of long-distance telephones 
in Belgium has induced the Government to 
establish the line over a stretch of 82 miles; 
but it should be noted that the franc is pay- 
able, whether the person wanted can be “ called ” 
or not. 

The Geologists’ Association is about to visit 
Cornwall during its long excursion, which will 
commence on August 8. Arrangements will 
be made for examining the structure of the 
country between St. Austell and the Land’s 
End, and of gaining an ucquaintance with the 
mineral industries of the county. 


A well-known daily paper having published 
an article on Cycling, was promptly “ cor- 
rected ” from Coventry, and now there is some 
little argument as to who first invented, sug- 
gested, or described the safety bicycle. In 
No. 227, p. 424, Vol. IX., there is aidesign by 
Mr. F. W. Shearing, which is probably as nearly 
“ first as any other illustration. 


The report of the committee on Pasteur’s 
preventive system of treating hydrophobia has 
produced some extraordinary statements, A 
well-known Sunday sporting and dramatic 
‘paper actually protested “ against these foolish 
wise men’s proposal that ‘preventive inocu- 
lation’ should, like vaccination, be made com- 
pulsory on all citizens of all ages,” and then pro- 
ceeded to explain how foolish such ‘a pro- 
posal is—or, rather, would be! We gave the 
names of the committee on p. 411. The secre- 
tary of the Paris Academy of Medicine states 
that the letter read by M. Peter, purporting to 
give an account of Cantini's unsuccessful 
inoculations, and to have been written by Prof. 

' Tommasi, was a joke or a hoax. On the other 
hand, it is amusing to read that Pasteur's claim 
to priority is being disputed. 


Hay fever is so troublesome an affection 
to many members of the Anglo-Saxon race— 
it appears to be confined to them and 
to have originated in this country—that any 
scientific hypothesis of its cause is welcome. 
_- Dr. Morell Mackenzie’s new edition (the 4th) 

of his work on the Etiology and Treatment of 

Hay-fever seems to have given rise to miscon- 

ception as to the supposed origin, and on the 

other hand it is pointed out that the names of 
the grasses which are the alleged culprits in 
the shape of their pollen are incorrectly given 
in some cases, or else they have been wrongly 
accused. It would be interesting to learn 
how the pollens of the grasses are distin- 
guished one from another. The rose is 
also credited with producing what is 
known as “rose cold”—a subject which is 
treated in an appendix by Dr. Mackenzie, At 

a recent meeting of the American Laryngo- 

logical Association a paper on the subject was 

read by Dr. J. Roe, in which the conclusions 
arrived at were set out in order—the most 
important being that the affection recognised 
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as hay fever is due to local irritations brought 
in contact with the sensitivé areas in the 
nose ;” and that by careful treatment of the 
disease of the nasal tissue, combined with that 
of other portions of the respiratory passages 
below, hay fever can be cured, 


In some further experiments with safety- 
lamps, carried out at the Neepsend Gasworks, 
Sheffield (p. 406), the Clifford lamp seems to 
have been the most successful, as it generally 
“went out.” A full report of these experi- 
ments will no doubt be published in an authori- 
tative form before long. 


The question of musical pitch in the bands 
of the British Army has been put on its proper 
footing, by an intimation from the Commander- 
in-Chief that there is no objection to the adop- 
tion of the French pitch if the expense of 
altering the instruments is not allowed to fall 
on the public funds. 


The Commission appointed by the University 
of Pennsylvania under the will of the late 
Henry Seybert to investigate the so-called phe- 
nomena of modern spiritualism have come to 
the conclusion that there is nothing extraor- 
dinary in any of the manifestations that is 
attributable to anything more mysterious than 
legerdemain. The commission report that the 
demonstratior of the trickery of slate-writing 
is conclusive, as is that of the purely physiolo- 
gical origin of the rappings. It was the com- 
mon experience of the Seybert Commission 
that “as soon as an investigation worthy of 
the name begins, all manifestations of spiritual 
power cease,” 


— ẽ ẽ ee eee 


Vivisection.—An amended report is issued as 
a Parliamentary paper containing returns from 
inspectors showing the number of experiments 
performed by license on living animals, whether 
painless or painful, during 1886. The persons 
licensed to perform such experiments are 64 (48 in 
England, 16 in Scotland) in number, and their 
names and qualifications are given in full; of 
these only 54 have used the privilege. The 
number of experiments reported was 1,095, of 
which 458 were performed without unzsthetios ; 
these were, with few exceptions, experiments in 
inoculation, and ccnsequently painless. As the 
duration of inoculation experiments goes on from 
the first puncture till the animal recovers, dies, or 
is killed, it is possible that during this lengthened 
period pain may be developed. It has therefore 
been decided to attach a special condition to the 
license of all who peform such experiments to the 
effect that if pain be caused after the main result 
of the experiment has been attained, the animal 
must be killed under an anesthetic. In forty cases 
the return states that the experiment was of a 
painful character, but in 32 of these the amount of 
suffering could have been but very slight. 


Finding the Time. — M. d'Abbadie has 
described an easy method of finding thetime to 
the French Academy of Science. It is intended 
to be useful for observers of physical phenomena, 
and to enable them to dispense with an inter- 
mediary. Two instruments of small cost are 
required: one, a prism of glass, called a “di- 
pleidoscope, and having one of its angles fixed in 
the meridian parallel to the axis of the earth. 
About noon one sees in it by reflection two images of 
the sun which blend into one at the moment of true 
noon, and inorder better to determine the moment 
one notes with aseconds watch the contacts of the 
first and second edges. The meanof these two 
instants gives the truenoon. The equation of time 
published in the Annuaire du Bureau des Longi- 
tudes permits the true time to be deduced after- 
wards, and consequently the advance or retardation 
of the pendulum, and its rate. The other instru- 
ment gives more exact results. It consists of a 
little lens furnished at its focus with five wires, 
fixedand equidistant. When required it can be 
directedfar from the meridian. The moment of 


passage of a star across each of the wires is noted, 


the sum of the instants noted is doubled, and divided 
by 10, giving the second and tenth of a second when 
the star was behind the central wire. In this way 
the sidereal time of the passage is obtained. A 
simple calculation gives.the mean time by a table 
published in Connaissance des Temps. Both of 
these instruments ought to be fixed in position by 
a competent person.—Lngineering. 


Photographic Lenses.—Messrs. T. S. and W. 
Taylor, of Slate-street Works, Leicester, send us 
their new catalogue, into which they have intro- 
duced a new series of lenses, and reduced the prices 
of some of the more commonly-used sizes. Im- 
proved machinery and an increased outfit have 
enabled them to do that in connection with the 
emaller sized lenses, 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that al} 
communications should be drawn up as briefly as possible} 

Ali communications should be addressed to the EDITOR of 
the ENGLISH MEOHANIO, 332, Strand, . C. 

All Cheques and Post-ofice Orders to be made payable to 
J. PASSMORE EDWARDS. 

%% In order to facilitate reference, ondents, when 


Correspor : 
speaking of any letter previously tnseried, will oblige by 


mentioning the number of the Letter, as well as the page on 
which tt appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects: For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such à fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original.“ — Montaione: 
Essays. 

— . —— 


THE BINARY STAR OZ 298. 


_ [27554.]|—WITH reference to Mr, Gandibert’s 
remarks on this star, computing from Dr. Dobercks 
elements, I find the position at present 


1887°50 : 60°76° : 0-42" ; 
and, from elements computed by the Russia” 


astronomer, Prince N. Dolgorukow (Ast. Nachrich- 
ten No. 2581), I find l 
1887:50 : 64:27° : 0°40", 
a fairly close agreement. i 
According to Doberck's elements, the periastron 
passage took place in 1881-762 (P = 47), and, 
according to Dolgorukow in 1882.22 (P = 34°), and, 
as the eccentricity of the real orbit is considerable 
(about 0°5), the annual angular motion is now con- 
siderably greater than the mean. I find annual 
motion at present about 12° per annum. Schi- 
arelli's measure seems to agree fairly well with 
oth orbits. 
June 28, J. E. Gore. 


DOUBLE STARS, 6 619, &c. 


[27655.]—REGARDING the double stars men- 
tioned in Mr. Gaudibert's letter (No. 27472, p. 389), 
J find that four of them have been observed durin 
the present season—viz., G 619, L 2114, OX 298, a 
v Coronæ Bor. In the case of B 619 the elongation 
is very slight; but the mean result of three nights 
gives 358°78° as the position angle. 2 2114 is now 
a very easy pair, the distance being greater then 
1:50". P. A. 159°31°, and I have readily seen it with 
the aperture reduced to 4in. With respect to 
O2 298, I am not able to confirm Mr. Gaudiberts 
angle of 345°, or to see the stars separated. Op 
three occasions there appeared to be a possible 
elongation p. and /., the mean result being 83:48; 
but that this is very slight will be seen from the 
fact that the separate readings of the micrometer 


range from 76° to 117°. The distance, perhaps, may 1 


be as much as 0°35", although this is, of course, 
purely estimation, and on several occasions the star 
has been noted as “round.” Coronæ Bor, has 
invariably been noted as single. For purposes of 
useful micrometrical work I find that any pair the 
distance of which does not exceed 0°50", is tov close 
for really satisfactory results with an aperture of 
only 10in., and good nights are not so plentiful as 
to allow of time being wasted over a class 
objects which are the legitimate work of a re- 
fractor of 20in. aperture. There are, ark ed 
many pairs which are well within the reach 
moderate apertures of which scarcely any measures 
exist. Kenneth J. Tarrant. 
Letohford House, Pinner, June 29. 


STARS VISIBLE BY DAYLIGHT- 
DOUBLE STARS—ANTARES. 


[27556.]—MAY I recall to . F. R. A. S. 3“ recol- 
lection, apropos of his suggestion in letter 27515, 
the report of the experiments made at the Watson 
solar observatory at the Washburn Observatory in 
1882. “No stars,” says Professor Holden, “were 
seen at any time; and the same result attended 
the experiments made by Prof. Langley at his 
mountain observatory near Hive burgh: and by 
Prof, Harrington at Avn Arbor. Two of the 
funniest statements about the visibility of stars m 
daylight will be found in the Astronomical Register, 
Vol. III. p. 78, and Vol. IV. p. 271, the latter one 
being really a little too strong. From my own 
experience in pointing out Venus and showing 
stars to people through the telescope in the day- 
time, I doubt whether ninety-nine out of every 
hundred persons would recognise a star visible in 
the daytime as a star if they saw it. When the 
osition of Venus is pointed out (and of 
course Venus is far brighter than a star), the usual 
sort of thing one hears is, What, do you mean to 
tell me that that tiny little white point is the 
planet Venus? As to the visibility of stars to 
the ordinary observer down a coal-mine, I simply 
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don't believe a syllable of nine-tenths of the 
statements. 

The experience of Stephen Blackpool in “ Hard 
Times,” referred to by Mr. Proctor in the foot-note 
to page 5 of his smaller Star Atlas, is a sample of 
what most people believe on this subject. Un- 
doubtedly stars have been seen by day. G. P. 
Bond saw Sirius with the naked eye in broad sun- 


shine, and Schmidt states that at Olmutz he found |. 


that stare of the first magnitude began to be 
visible when the sun was 40’ above the horizon; 
but then, Schmidt and Bond were astronomers, 
and very keen-sighted ones. It is my firm belief 
that an ordinary man or woman would not know a 
star in the daytime if they saw one, coal-mine orno 
coal-mine. 

Mr. Gaudibert’s (letter 27472, page 380) vision 
and telescope are both unique. He states that the 


position angle of O = 298 is about 345° now, and he 


says that this object is divided with 550 on his 
small refleotor. ow this can be the case I have 


no conception, any more than I can understand how 


the mean annual motion can have been 5° (I sup- 
pose years is a slip of the pen for degrees) during 
the last few years, as I always thought the motion 
of the smaller star of a binary pair was more rapid 


when approaching apparent periastron (I may, of | 


course, be mistaken in this supposition), or how 
2 2114 can be called very close. . J have no time at 
ee to look for very recent measures of any of 
ir, Gandibert’s objects; but the following ones 
will show the character of the pairs mentioned by 
him. I have extracted them from my marginal 
983 „in my Gledhills Handbook of Double 
rs. : 
619. De. 854:0°: 0°38" (2n) 1878˙46. 
49: 0˙330“ (6%) 1814°17. g 
B 621. B.75'1° : 05" + : (In) 187848. “Very 
poor.” (No other measures known to me). 
OZ 298. Binary, period 68°8 years, Doberok ; 70°3 
years, Dolgorukow. The following measures will 
show the motion since 1877. 


OZ 298. De. 295°8°: 0'3”. : (5n) : 1877˙53 
310°7 : 0'27 : (2%) : 1878:83 
3350 : 0'26 : (47) : 187946 
„ Be 8508 :036 : (Bn) : 188142 
77 Sch, 7:5 : 0°33 : tans : 1882:47 
75 Eng. 36:7 : 0:17 : (33): 1883°65 
j Pe. 490 : 030 : (2n) : 1884˙44 
J Eng. 104:9 : 0°29 : G25 : 1886°68 


Probably the last angle is a little too large. I 
a say it would be about 110° or 115° at pre- 
sent, 


22114. E 135 ˙7 : 1-34“: 1830 ·07. Pe. 157'7° : 1:42”: 
1885˙58 
8355. De. 279°8° : 0'35” : (5n) : 187684. 


90 8 
99 K 


Rev. J. J. 
Perry 267°5° : 0°31" : 1882°4 


05306. OF 55°9° : 0°37" ; (4%) : 184656. Pe. 43°0°: 
| 0°38" : (87) : 1884:39 
0 285. OS 722° : 0°61" : (30): 1845·80. B round 


` (154%) 1881˙5. Eng. 783° : 0°22": (6) : 1883:84 
6831. De. 181-6° : 1'11” : (2%) : 1874-94. Eng. 198-2°: 
1:51” : (6") : 1883:71 
y Coronæ. Pe. 138° : 0°17": (4») : 1883:53 
„ Eng. 146°9°: 0°20": 635 : 1883°64 
f „ 166'8° : 028“: (167): 188461 
N „ 1646° : 0°38" : {ion} : 1885-63 
8 „ 168-0° ; 0°43"; (5) : 1886-65 


The comes to Antares seen by “ M.” (letter 27516, 
p.412) must have had its origin in aspurious image of 


asimilar character to the ones seen by Dembowski, | P 


Webb, and others, and alluded to in a former com- 
munication of mine. Shortly after Mitchel's 
discovery of the comes, a large telescope in America 
{I believe the instrument was the 94in. refractor 
at Washington, the object-glass of which was 
refigured by the Clarks in 1862) showed not one, 
but two comites to Antares, a circumstance pro- 
ductive of much annoyance to poor Mitchel. The 
nearest 8th magnitude is a very distant one noted 
by Smyth as being on an angle of 129'5° at 33-1sec, 
distance from Antares. It is in the field of view 
with a low power. H. Sadler. 


THE RETROGRESSION OF NIAGARA. 


_[27557.]—HAvVING seen from time to time such 
widely ditfering statements as to the rate at which 
this proceeds, L am induced to seek through your 
columns for some reliable information on the sub- 
Jeot, as it is a most important geological question, 
affording, as it should, a well-defined clue to the 
determination of the duration of the present general 
condition of the earth’s surface. | 

In “ Ours,’ 10th June, p. 341, it is stated that, 
according to Professor Woodward, of Washington 
it is at the rate of about one mile in 2,200 years. 
have elsewhere seen it.stated that since these falls 
were first known they have receded only a few 
inches. It is, I believe, seen with perfect certainty 
that they have cut back about seven miles through 
the solid rock limestone, I believe. Does there 
remain of this only “one mile” more, and what is 
reached after that? ‘I should be deeply interested 
on receiving any information from competent 
authority on a subject of such universal interest.. 

: ee J. H. C. 


Eng. | 
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it will be evident that the objective has a power 
of 15 diam. and the eyepiece 5 diam., and will also 
show that the so-called lin. o.g. is in reality a Tin. 
(This happens to be the case with my glasses.) 
Theoretically, a lin. ought to magnify 10, a zin. 
20, a din. 40, &.; but glasses are not made theo- 
retically exact in this partioular—indeed, the 
English denomination of object-glasses is alto- 
gether misleading. My Ain. (a Beck) has a power 
of 45, and Jin. (Siebert) nearly 200. To get the 
10in. of micro. body accurately measured, out a 
piece of straw to that length and drop it down 
inside of micro. body; if the body be short of 
10in., pull out the draw-tube until the top end of 
the straw is just level with the, top of micro. 
poa; then remove the straw, and proceed to 
work, Bc l 

Micro. measurements, to be of any real value, do 
require great care in the making of them. The 
focussing must be exact, and every adjustment 
and correction made for cover glass, &., over the | 
object to be measured. But when these condi- 
tions have been observed, the result is satisfactory. 

Chorley, Lance. F. J. George. 


HEROULES. 


[27558.]—-HEREWITH I inclose a drawing of 
this fine wall-plain, made about 8.30 on June 26th. 
Definition was good, and I was able to use 400 on 
8}in. Calver even with field lens removed. With 
the higher magnifiers, the walls of Hercules seemed 
very complex; the curious terraces on W. came 
out by glimpses with their alternations of light 
and shade. The N. rim of central crater was very 
bright, and I seemed at times to see some object 
upon it; also something just to S.W. of crater 
which interfered with the great shadow. The 
crater on E. wall of Hercules was conspicuous, and 
there seemed to be a smaller one further N. upon 
the wall. Between the larger crater on E. wall 
and the great shadow was a depression and appa- 
rently a ridge. The appearance of the S. ramparts 
quite bore out Schmidt's delineation. The usual 
two small objects were seen upon the floor, which 
seemed darkest at its N. end. . 
` Llanelly. Arthur Mee. 


MEASUREMENT OF MAGNIFICATION 
IN MICRO-OBJECTIVES. 


earel stg Mr. Brokenshire (27482) will 
reckon his 10in. from back lens of objective to the 
plane side of eye lens of ocular, he will, I think 
not get far wrong, for, on consideration, he will 
find that the objective, though it contains a dozen 
lenses, is but one magnifier—one eye, so to say— 
and yields but one image. So also with the ocular ; 
that, as a whole, is only one magnifier, and yields 
but one image. If the 10in, be measured from any 
art of the objective to any part of the ocular, 
other than those indicated, some element in the 
magnification will of necessity be omitted from 
the reckoning, and an erroneous result obtained. 
The size of the image projected on to the table by 
the camera lucida does equal that of the image 
seen in the microscope when the distance from 
camera to table equals that from oamera to back of 
objective—at least, so I find it in my own instru- 
ment. I don't know of any method of obtaining 
the magnifying power of any series of objectives 
and oculars except actual measurements by micro- 
meter and camera lucida, carefully made and tabu- 
lated for future reference. 

After Mr. Brokenshire has determined the 
powers of his various combinations of objectives 
and oculars and tabulated them, he van without 
much difficulty also determine the magnifying 
98 85 of each objective and eyepiece separately 

y the adoption of a simple expedient. Place the 
microscope in position for an ordinary observation ; 
put upon the stage a stage micrometer and foous 
soono T taking e 5 0 5 2 
pulled out so as to make the ‘body 10in. from. bac z 
lens of objective to eye side of eyepiece; now SNAKE 1 THEIR 
remove the eyepiece, and hold over the aperture a ee ee ee Bs eke vad 
piece of ground glass or tracing paper; this will | oll at oc „ Thanatophidia of India, a 
receive the image of the miorometer. Iines as mag- | splendid work by Sir Joseph Fayrer, contains life- 
nified by the objective only, and such image can | sized illustrations, in their natural colours, of the 
readily be measured by means of fine-pointed | chief deadly snakes infesting the inhabited portions 
compasses. This.image will be found to be very | of that vast region. This costly book is largely 
much less than that obtained when the eyepiece is | distributed to the hospitals and other public estab- 
used, and indicates the magnifying power of the | lishments of the Indian Empire, at the expense of 
objective alone. For instance, if the total power | Government, Each species is fully described, with 
of any combination (say, No.1 eyepiece and lin.|a full acoount of. . on amimals and 
o. g.) be 75 diam., and the image as given by the | birds, both by bite, and injeotion with hypodermic 
objective alone, under conditions as above, be 16, | syringe, all ending in the melancholy summary 


[27560.])—WILL F. R. Brokenshire (27482) 
excuse my pointing out that his heading is a little 
at variance with his requirement as explained by 
himself—viz., the combined magnifying power of his 
several objectives with various eyepieces? Hehas 
already discovered that the adjustment of the collar 
of high-power objectives affects their magnifying 
power, consequently in preparing a table of ampli- 
fications with various combinations, it would be 
requisite to record the position of the collar with 
all such objectives. i 

I don't think he will find any much better or 
simpler plan than that he appears.to have adopted ; 
and provided he always arranges the camera lucida, 
so that it is exactly the same distance from the paper 
in all cases, he will not only have a pretty accurate 
means of comparison between his various com- 
binations, but can also make a fairly accurate 
measurement of any object by first placing an 
acourately-ruled micrometer on the stage of his 
microscope and carefully sketching the divisions on 
his paper and then replacing the micrometer by the 
object he wishes to measure, taking care, if great 
accuracy be desired, to focus without altering the 
fine adjustment, so that the relative positions of 
all lenses may remain identical in both cases. 

A distance of 10in, has been adopted as a 
standard for convenience of. calculation; but any 
distance at which distinct vision can be attained 
would do as well, provided that said distance is a 
constant quantity. Gamma Sigma. 
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that an antidote to the mortal poison is undis- 
covered! From long observation, I know that it 
is rapidly fatal to feathered and four-footed 
creatures, while human victims survive for many 
hours, and occasionally for days—a fact which lends 
hope in cases taken in hand instantly. During the 
long years of my Indian sojourn, I had great 
success in curing many native victims, male and 
female, in all stages of insensibility. I used liquor 
ammoniz diluted, freshly prepared by myself. I 
did not see the snakes, however, for nearly all the 
persons had been bitten during the night, and were 
carried to my house on their light bedsteads, borne 
by four men, all with moribund symptoms, decom- 
position of the blood, and scarcely any vitality in 
the heart, pulsation scarcely perceptible, the body 
near the seat of the wound enormously swollen and 
discoloured, a very faint exhibition of breath on 
the surface of a hand mirror. My reputation 
being established, the visits of sufferers and their 
noisy escort became frequent and troublesome. On 
two oocasions defunct bodies were brought in, the 
relatives persisting that my medicine might bring 
the departed back to life, besides which superfluous 
requests, I was often plagued by people with slight 
punctures from the many harmless Ophide@. I have 
been twice bitten by the inferior venomous species ; 
on the first occasion I think I narrowly escaped 
death from the bite of a water viper, while snipe- 
shooting ina kilt. The old surgeon who attended 
me administered frequent doses of the above vola- 
tile alkali, and a party of strong men, constantly 
relieved, kept me upright, walking and running 
between them for some hours, till my heart gained 
force sufficient to throw off the venom, I was in a 
miserably helpless state of stagnant circulation for, 
at least, 48 hours; a large piece of flesh at the 
wounded part, just over the left. ankle, sloughed 
out. Fayrer, as the result of his researches, states 
that no antidote is of any avail. know this, 
that in a particular case, that of a fine young girl, 
whom I saved from imminent death, the culprit 
in the shape of a large grey cobra, was seen an 
recognised by herself and others, It was chasing 
rats (a favourite meal) when it fell headlong on 
her left arm as she lay asleep in bed. A lamp was 
burning, and her loud screams brought other 
inmates of the hut to her rescue. Every eye saw 
the large grey Cobra (of Fayrer). n several 
occasions I was assured by more than one eye 
witness, besides the sufferer, that the case was 
surely fatal. In the symptoms there could be no 
mistake, as I have before described. Many other 
Anglo-Indians, who went to the East years before 
me saw and killed the specimens, and cured the 
bites with the same preparation. It was by their 
advice and experience that I always employed it. 
In Australia I have heard that it has proved 
efficacious in repeated trials; but the Ophidæ of 
those colonies are of a totally different type from 
Fayrer's. l 


When I went for a second time to South Afrioa, 
about 16 years ago, I became acquainted with a 
German surgeon who cured every patient, no 
matter what snake, large or small, by a simple 
poultice of ipecacuanha powder, damped with 
water (or human saliva on occasions), giving a little 
of the powder internally. He always carried a tin 
of the drug in his pocket. He exhibited a fine col- 
lection of deadly reptiles, secured in great glass 
sealed jars of alcohol, numbered to tally with his 
case-book, in which names, dates, places, and eve 
satisfactory item were entered, and I often saw 
some of the persons he had saved. He told me he 
was indebted to a foreign traveller for this 
antidote, and had never lost acase since administer- 
ing it. “Croft's Tincture,” a secret medicine of 
immense repute, is only prepared by one family in 
South Africa, who are said to have obtained the 
formula from Hottentots. This vegetable com- 
pound never fails, but is high-priced. In a 
very valuable manuscript book, given to me 50 
years ago, on going to India, I found ipecao. 
powder had long been used by Zuropeans 
in the East, as an:external application to venomous 
bites and stings of centipedes, scorpions, hornets 
and the small fry of common pests. I can strongly 
recommend it as the most assauging form of appli- 
cation I know. There are frequent deaths among 
natives annually in Southern India from that very 
common and insignificant -lookingé crawler, the 
scorpion, The fiery pain and attendant fever are 
too great for description ; perhaps sulphuric acid 
injected in an incision of your i 
idea. Ipecac. powder in two or three minutes 
seems to quench this inward fire, and rapidly 
soothes the furious inflammation, I am informed 
that ipecac, has been found inert in oases of Indian 
snake- bite, which to me sounds strange, the 
ophidians of Asia and Africa being closely allied. 
Is it that the virulence of the venomous secretion 
in the offensive fangs depends on food and climatic 
causes, as in the juices of the vegetable world? 
Here is a curious fact in favour of this idea. One 
day at sea, I found a fine long specimen of centi- 
pede crawling on the bedclothes, near the face of a 
slumbering infant; of course I smashed it in- 
stantly, and told the weather-beaten captain of my 


esh may give an 
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adventure. He merely. smiled, and told me they 
were not scarce in his good ship; and though such 
venomous creatures ashore, yet on ship-board, 
from either low temperature, or change of food, or 
starvation, they became totally harmless, and do 
not even use their jaws; in his experience he had 
never known one to do so while afloat! I have 
tasted their bite in India, a trifle like acetic acid 
to a knife-cut, Either carbolio acid or tobacco 
juice will throw a large and powerful snake into 
convulsions if inserted between his fangs. One I 
so treated with the first named wriggled himself 
into a shivering lump of coils, and never left the 
spot. A dilute stream of the acid daily poured into 
the drains and foundations of my walls banished 
the snake tribe, while harmless frogs, lizards, and 
toads perished at once. Rockeries and suspicious- 
looking places are occasionally stuffed with cigar 
ends; in fact, under such treatment I never saw a 
specimen. The Ringkhal,“ of South Africa, 
closely allied to the Indian Ophiophagus, is a 
dangerous antagonist ; he will pursue. a horseman, 
and has such formidable teeth that he inflicted a 
mortal bite through the riding boots of the colonel 
commanding at Natal not very long ago. Eos. 


OLD VOIGTLANDER LENSES. 


[27562.|—THE following condensation of Sut- 
ton’s résumé on the orthoscopic lens will, I trust, 
meet Abaete's requirements :— 

The term “orthoscopic” is derived from the 
Greek words op@oc, right, and oxomwtw, I see. The 
meaning is, that the lens gives images more free 
from distortion than the other lenses which were 
in use before its introduction. The orthoscopic 
lens is an arrangement consisting of two achro- 
matic compound lenses, separated by an interval, 
as shown in the figure. 

The front lens is the larger, and is the same as 
the front lens of the present combination for por- 
traits—that is to say, it is composed of a double 


4 — 


convex lens of crown glass, cemented with Canada 
balsam to a concave lens of flint, the entire lens 
having negative focal length—that is, causing 
parallel rays to converge to a focus on the opposite 
side of the lens to the origin of light. 

The posterior lens is an achromatic compound 
lens formed of two, not cemented together, but 
merely touching at the edges, and having a space 
between them in the middl:, as shown in the 
figure. The inner lens is of crown glass, and double 
concave, the flatter side being next to the front 
lens. The outer lens is a meniscus of flint glass, 
having its convex side outwards, and next to the 
picture. The deepest concavity of the crown lens 
is, therefore, opposite to the concavity of the 
meniscus. As the lenses are not cemented together, 
but have a cavity between them, their inner 


TY | surfaces may sometimes require wiping; they are, 


therefore, merely deposited in the cell which receives 
them, and are fixed in their place by acounter-cell, 
which is screwed until it touches a brass ring laid 
in contact with the outer lens. When a stop is 
used, it is placed between the ring and the 
counter-cell, as shown in the figure. The diameter 
of the posterior lens is about two-thirds that of 
the front lens, and the distance between them is 
about half the diameter of the front lens. 

The posterior compound lens has positive focal 
length, and would cause parallel rays to diverge 
from a point on the same side of the lens as the 
origin of light. The front lens, therefore, tends 
to bring parallel rays to a focus; the back lens to 
scatter them wider apart. In popular language, 
the front lens is convex and magnifies; the back 
lens is concave and diminishes. 

More exact particulars of the compound lenses 
are as follows : 


Front lens—diameter............... 8 centimetres 
3 focal length ......... 40 ,, (negative) 

Back lens— diameter 5 centimetres 
focal length......... 90 ,, (positive) 


? 
Distance between the lenses ... 4 centimètres 
Focal length of entire combina- 
ion e „ 68 „ (negative) 
Diameter of the field........ . 4 54 centimetres 


(A centimètre is about two-fifths of an inch.) 


These dimensions apply to the 8in. lens, as made 
by M. Voigtländer ; but, by dividing or multiply- 
ing them all by any given quantity, the correspond- 
ing dimensions of any other size of lens may be 
obtained. The front lens is placed with its convex 
side to the view, and the back lens with its convex 
side to the picture. 
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Since the front lens of this new instrument is 
the same in every respect as the front lens of the 
portrait combination, the latter may be converted 
into the former by removing its posterior lens, and 
substituting for it the posterior lens of the ortho- 
scopic combination, mounted, of course, at its 
proper distance from the front lens. 

In order to cut off reffected light from the in- 
side of the tube, a stop is placed midway between 
the front and back lens, but not so as to intercept 
any of the legitimate rays of light. Such is the 
construction of the orthoscopic lens. It is essenti- 
ally a view lens, and is not intended for portraiture. 

S. Bottone. 


E BEG to offer a diagram of the 
orthographio lens. There is first in front a large 


roo" 
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lens A similar to the front Jens of a portrait com- 
bination; then at the back there is first a double 
concave lens B, and then close to it there is the 
meniscus lens C; these two last lenses touch each 
other at the edges. This is the complete con- 
bination; no other lens should be edad. ss 


THE EDMUNDS LATHE MANDBEL 
AND FRIOTION. 


[27564.]—THIS is addressed to Dr. Edmunds, so 
I must apologise to Mr. Gray for joining this 
discussion. Assuming Mr. Gray to refer to two 
shafts running at an equal no, of revs. per minute, 
I agree to his three premises, but I altogether 
dissent from his deductions from them. First, No. 
1, in the case of a shaft Zin. diam., the friction 
obviously acts at twice the radius of a lin. shaft, 
but I fail to see that the torque, or twisting 
moment, ‘increases thereby. For instance, let us 
take a shaft lin. diam., then the circumference 
= 8'1416in.; let us suppose that the weight on this 
journal = 801b., and the length of bearance = 2m 
then the area to carry this load = 3'1416sq.in., and 
assuming the coefficient of friction to = ‘05, resist- 
ance = 1'5lb., and this moved over a space = to the 
circumference of the shaft equals 4°72ft~-Ib. 
revolution. So much for the lin. shaft. Now let 
us take a 2in. shaft and run it in the same length 
of bearing and with the same weight on it (neglect- 
ing weight of shaft in both cases), then the area 
will obviously = 6°2832sq.in.—double the amount 
of bearance that we had in our lin. bearing; 
therefore the weight per unit area will be h 
what it was in our lin, bearing, and assuming that 
the frictional resistance is simply caused by the 
friction between the particles of the lubricant 
rolling on each other, and that this friction 
increases directly with the pressure put upon the 
particles to squeeze them together, then it is obvious 
that a lighter pressure per unit area squeezes the 
particles together with less force, and conse- 
quently there is less friction between them. But 
in this case we have 5, the pressure per unit 
area, and therefore we have half is friction be- 
ween particles ; but as this } friction acts at twice 
the radius, or has twice the leverage, therefore the 
torque or turning moment resistance is equal to 
thatin our lin. bearing; but this resistance has to 
be overcome through a distance represented by 
r d where d = diameter, and this is twice what it 
is in the 2in. shaft to what it is if the lin. one; 
therefore the work done = 9°44ft.-lb. per revolu- 
tion. I hope I have made my meaning olear. It 
seems to be a very common idea that the work 
done in shafting per revolution does not vary 
directly as the diam. (or circumference), which, of 


course, it does, neglecting the different effects of 


the lubricants on the different shafts. 

I repeat, my own idea on this subject is that the 
work done varies directly with the diam. of the 
shaft, other things being equal, and that the re- 
sistance is equal in any case, the weight per journal 
being equal. This is theory. Of course, in prac- 
tice, a lathe mandrel, for instance, in the case under 
discussion, would be very much heavier in the case 
of the larger journal; but that, of course, does not 
affect the scientific accuracy of this demonstration. 
In addition there is the viscosity of the lubricant 
to allow for, asin the larger mandrel journal this 
would increase the resistance; but, on the whole, I 
am in favour of a larger mandrel than is usually 

ut in (I am speaking of engine lathes; I have no 
Knowledge of ornamental work) the Britannia 
style is what I mean. 


— 


JULY 8, 1887. 
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There seems to be a good deal of misapprehen- 
sion among the readers of the “ E. M.” on the sub- 
ject of friction, for it has been corresponded upon 
for years past In your pages to my knowledge. I 
should like to mention that, lending a copy of 
E. M.“ to a friend, he said it “was a first-class 
paper, and he thought he would have to subscribe” 
—another “good word ” for “ Ours.” 

G. T. Pardoe 


— — 


THE EDMUNDS LATHE MANDREL. 


[27565.J— THE action of different forms of 
screw-thread on the position of lathe-chucks is a 
subject apparently but little understood, and it 
may be worth while, for the sake of clearing up 
our ideas, to discuss the subject. 

With a V-thread, the pressure between the 
screw-thread in the chuck and that on the mandrel- 
nose may be broken up into three components. 
These are—1. A pressure parallel with the axis of 
the mandrel, which may be called the axial com- 
ponent. 2. A pressure at right angles tc the axis 
and passing through a radius; this may be called 
the radial component. 3. A second pressure at 
right angles to the axis at a tangent with the cir- 
cumference of the nose; this may be called the 
tangential component, 

he axial component causes the chuck to abut 
against the face of the mandrel. The radial com- 
ponent tends to burst the chuck, and, being equal and 
opposite on all sides of the screw, it has a centring 
action with regard to an axis, which is the resultant 
axis of all the radial pressures. When the chuck 
is screwed home, it is stopped in such a position 
that the radial pressure against the chuck is equal 
at every radius. In the ordinary mandrel-nose 
this radial pressure is depended on to centre the 
chuck; whether the centring action is also a con- 
centring action with regard to the axis of the 
mandrel or not depends on the truth of the surfaces 
of the thread. In the square and buttress thread 
this radial pressure is eliminated, because the 
acting surfaces are at right angles to the axis; in 
V-threads it varies with the angle of the thread. 

The tangential component resists the rotation 
of the chuck when it abuts against the mandrel 
face. It is in opposite directions on opposite sides 
of the axis, and therefore the pressures at every 
oint around the axis combine to resist rotation. 

ike the radial, these pressures are opposed to 
each other as to any sliding movement of the 
chuck on the mandrel face, and consequently have 
acentring action with regard to an axis which is 
the resultant axis of all the tangential pressures 
at every point along the thread. This axis may 
or may not coincide with the resultant axis of the 
radial pressures and with the mandrel axis. If the 
thread is perfectly true the axes will coincide, 
otherwise the chance of their doing so is prac- 
tically nil. 


The centring tendency of this tangential com- | 


ponent, to which “J. K. P.“ referred (“ H. M.“ 
eat may be shown by Fig. 1. On opposite sides 
of the circle A BC D let there be at A and O 
studs against which the studs projecting from the 
inner circle may strike. (The studs represent 
points of contact between the nose and chuck- 


threads.) Imagine that the inner circle is caused to |, 


rotate as shown by the arrow, and slide along the 
plane of the paper till the inner studs meet these 
outer ones. It is obvious that the inner cirole will 
be brought to rest when the inner studs press 
equally against the two outer ones. If the inner 
and outer studs are diametral with regard to 
their respective circles, then one diameter of the 
outer circle will coincide with a diameter of the 
inner. If, now, two other sets of studs are intro- 
duced at B and D, at right angles to those at A 
and C, the inner circle will be brought to rest in 
such a position that two diameters of the outer 
circle will coiAcide with two of the inner, and will 
intersect at the same point; but this point is the 
centre of both circles, therefore they will be con- 
centric, 

In Fig. 2, which represents an Edmunds man- 
drel-nose with a Whitworth thread of 55°, draw 
the line A D at right angles to the surface of the 
thread, and on this line form the triangle A, B, O, 
having its side A C parallel tothe axis of the man- 
drel, and B O at right angles to it; then the side 
A B will represent the pressure on the surface of 
the thread, A O its axial, and BC its radial com- 
ponent. The angle B A O is 273°, and by a table 
of sines it will be seen that B C is 0'46 A B, and 
that AC is 089 AB. Now, draw the line DH 
along the plane of the thread, and on D H form 
the triangle H K L. H K will represent the 

xial component, and K L the tangential, and a 
aimple caloulation shows that K L is less than 
0125 HK. It will thus be seen that the radial 
component is three times as large as the tangential, 
and that the tangential is less than the co-efficient 
of friction between smooth steel surfaces, which is 
usually taken at 0°15. The centring tendency of 
the tangential component would, therefore, not 
overcome the friction between the chuck and man- 
drel-faces, whereas the radial component would act 
as a very powerful and effective centring agent, 


But the action of the radial and7tangential com- | marked a feature in the V-thread, is, on the other 
ponents is not confined to resisting the sliding] hand, of great importance, in connection with the 


motion of the chuck at right angles to the axie; | cylinder-base. 


there may also be a tendency to produce angular 
variation. Suppose that, owing to irregularity of 
the thread or the presence of dirt, all the pressure 
came on the point M on the circumference of the 
nose, then the tangential component would tend by 
leverage to tilt the chuck, taking E as the fulorum 


A. Gray. 


A SHUNTER’S PUZZLE. 


[27566,|—PERHAPS few of your readers are | 
familiar with this shunters’ puzzle. 
With engine E transpose waggons A and B on 


and N as the point of resistance to the axial com- | Sidings 1 and 2, returning engine to main line 3, 


ponent, which tends to keep the chuck down against 
the mandrel face. It would not, however, be in- 
creased by the leverage. Suppose, on the other 
hand, that all the pressure came on the point D, 
the radial component would also tend by leverage 


FIG. 1. 
F a? 


D 


to tilt the chuck, taking E as the fulcrum, and G as 
the point of resistance to the axial component act- 
ing along the line D G, and in this case the pressure 
would be increased about four times by leverage. 
Now, we have seen that the radial is to the axial 
component as 0°46 : 0°89, so that when inoreased 
four times, the radial would amount to 1:84 or more 
than twice the axial, and would therefore have a 
very powerful and effective action in destroying 
the alignment of the chuck. With the buttress- 
thread, the radial component is entirely eliminated, 
and owing to the point of action of the tangential 
component and its small amount compared with 
the axial, the tilting tendency is of no importance. 


A 2 


The only alteration in the position of a ‘chuck on 
an Edmunds ” mandrel nose, which the tangential 
component can produce, supposing that it was all 


whence it started. C is a block that only permits. 
a single waggon, but not the engine, to oross; no 
power but engine to be used. 

Solution —Run E up road 2 and shove B to C, 
then let E back and go up road 1, shoving A to B; 
couple all, draw down siding 1, and back along 
main road, leaving B well clear of points of road 2 ; 
uncouple B and return with A, backing up road 1 
to C; let E tben go up road 2 and draw A to the 

lace B stood in, then E couples on to B on main 
ine, draws it along and backs it up siding 1 to 
where A stood; return E to her station on maim 
line. i l 0 E. D. 


CONTINUOUS BRAKES. 


[27567.|—ALLOW me to correct my letter 
(27500). For gradient of Lickey Incline 1 in 37 
and 1 in 30, read 1 in 37 and 1 in 38. 

You are right, Mr. Gobert, in your letter last 
week, 24th June. The case of the veteran North- 
Eastern driver, William Smith, “ will do me good,” 
as you say, but not in the way you thought. You 
insinuate that I have “never had anything to do 
with continuous brakes,” and you say (to put it in 
plain words) that if a man has not had experience 
with both brakes, i.e, the Westinghouse and 
automatic vacuum, it would be unfair of him to 
give his comparare opinion thereon. Now, let. 
us gee how these matters will bear the light of 
day. In the first place, W. Smith’s narrative is 
not correct in stating “this brake, the Westing- 
house automatic, was adopted on the N.E, rail- 
way in the early part of 1874,” for the N.E. Co. 
had not got that brake. in the early part of 1876.. 
If, for the sake of argument, I admit it was put 
on in place of the air-pressure brake in 1876, that 
will give W. Smith 11 years’ experience with that 
brake instead of 13 years as the narrative says.. 
Again, W. Smith worked on the Consett branch 
and between Durham and Newcastle, and has used 
the Westinghouse brake continuously since it was 
put on; therefore, he has had no experience with 
the automatic vacuum brake. You also, Mr. 
Gobert, if I am not mistaken, have had no practical 
experience with the automatio vacuum ball-valve 
brake, although I think it will be admitted 
you have advanced your comparative opinions 
pretty freely. Perhaps what I am going 
to say will shock you; but, as a railway servant, 
my practical experience with the Westinghouse 
automatic brake dates further back than Wm. 
Smith’s, and no doubt further than yours also; 
and that I have had lengthened practical experience 
also with the automatic vacuum ball valve brake. 
But you should deal with my remarks, and not 
begin to look around for stones. ` 

eaving that, Mr. Gobert, can you tell us the 
cause of the brake failing to act, and the collision 
which ensued in consequence on the Peatsferr 
Incline, New South Wales, on 22nd inst. (June)? 
(See Standard of 24th June, 1887). Was it due to 
the air-pressure being worked away by repeated 
applications of the brake; or the pamp stopping or 
working slowly? or a stop-cock being left shut? 
or (though not probable, yet possible) the isolatin 
cooks being shut? or by the driver's want of “ ski 
and dexterity” in working the brake? or the driver 
having his “ boiler pressure below 80lb.?” Have 


concentrated on one point as at M, and supposing | not my words “ disaster will follow in due course" 


also that it could overcome the friction due to the 
axial pressure, would be a driving of the chuck to 
one side so that the cylinder base and the recess in 
the chuck came into absolute contact on one side. 
This would involve a decentring of the chuck 
equal to half the amount of play between the 
recess and the cylinder-base, and would amount at 
most to yin. in a well fitting ohuck. It will 
therefore ba seen that though a buttress thread 
has a tendenoy to centre the chuck in virtue of its 
tangential component, yet this tendency is of no 
practical moment in an “ Edmunds ” mandrel. The 
elimination of the radial component, which is so 


come true almost before they were written and 
before they were printed? Now, friends “ Rover,” 
“Loco,” and Stretton, I did not intend to form 
any objections to the use of the Westinghouse 
brake, 3 the list would be too long; but 
here you have some serious objections ready-made, 
and all bearing upon one point only—viz., the 
prevention of the brake acting when wanted. 

“ Roverg says a certain gentleman is ill, and 
that I shall get put right when he gets better, and 
he “sincerely hopes it would not be long.” I think 
“Rover” must be getting nervous, and is losing 
his wig. To my mind, it is more probable the 
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gentleman referred to has followed “S. and D.” 
and others in this discussion, and is “living to 
fight another day.” He is writing all right on 
other matters. 

“ Rover” says Lazonby platform was overrun a 
few days ago with two Midland vacuum engines. 
I have made particular inquiry, and the last time 
that platform was overrun was in January last, 
and then only one engine was on the train. 
Rover“ says, re Bow accident, the Government 
inspector in his report said “he had no doubt the 
brake was put on by the guard.” Major-General 
Hutchinson's report says nothing of the kind. It 
says—“In the absence, therefore, of any other 
explanation, it seems reasonable to suppose 
that one of the guards must have inadvertently 
moved the tap in his van,and have thus un- 
intentionally applied the brake”; although just 
previously he says— These taps are not in a posi- 
tion to render this probable.” He says further— 
“This collision also raises the question as to 
whether, when a train of carriages fitted with the 
automatic air-brake is being drawn by an engine 
not so fitted, the air should not in all cases be dis- 
charged from the reservoirs,” 

“ Rover's“ quotation from last half-year’s brake 
returns—“ Total failures of brakes to go‘ on,’ 89; 
80 due to vacuum brakes alone, against 9 due toall 
other systems —is wrong also. The following 
figures are correct :— 


Failures to act 


Westinghouse e e 8 
Vacuum automatic ball valve ............ 3 
Leak off ........cscccssosese C10 4 
Simple vacuum . . 80 
Other brakes e 2 
Total 97 


It will be seen that Rover cannot help 
falling back upon the simple vacuum and “ leak- 
off” brakes. 

It is the ball-valve vacuum, Rover,” we are 
dealing with in this discussion; all other kinds are 
dead, therefore the true comparison is:— 

Westinghouse failures............ 8 
Ball-valve .....csscsssssececes 2 3 

Now, Rover, just tell us how, with two 
engines on a vacuum ball valve train, and the 
second driver has his ejector in the “running” or 
“feed” position, and does not interfere with it or 
his air-valve after starting, how the vacuum in the 
reservoirs would be all destroyed and the brake 
rendered useless, as was the case with the Westing- 
nour brake at Crook ? 


eeds. Samuel Davies. 


CONTINUOUS BRAKES. 


[27568.]—Mr. KIERNAN says in his letter to 
the “E. M.” (27409) that I did not take into 
account the time required to fill up the brake- 
eylinders and opening the passage from the small 
reservoirs to these cylinders. This would be diffi- 
cult to oalculate : this time is, however, so small 
that, practically, the Westinghouse brake may be 
considered as instantaneous in its action. At all 
events, this time is included in the difference be- 
tween the theoretical value I found and the expe- 
rimental—that is to say, one second ; this difference 
is mostly due to the resistances caused by the bends 
of the pipes, If the driver’s valve is open, so as to 
produce a reduction of lb. or 6lb, in the main- 
pipe, it will be heard and seen that all the blocks 
are appliod at one time to the wheels. 

I beg to assure Mr. Kiernan that I have never 
said that the present form of the automatic 
vacuum brake was not a good one. I am also 
ready to admit that the automatic vacuum brake 
is, in its present state, a very serviceable appara- 
tus under ordinary ciroumstances, and that it meets 
most of the requirements of English railway 
working. But, at the same time, it cannot be con- 
sidered as equivalent to the Westinghouse, either 
in point of economy or quickness of application. 

t is very probable that the automatic vacuum 
brake will be adopted by most railways in this 
country if the railway men interested in the 
adoption of the Westinghouse do not take ener- 

etic steps for the purpose of having the latter 

rought more prominently before the public and 
the railway authorities. No Act of Parliament 
will ever be passed recommending the adoption of 
one special brake. It will be a fine result if the 
use of automatic brakes is enforced by law on rail- 
way companies, 

Mr. Samuel Davies has a subtle way of reason- 
ing, when he says I admit that the Westinghouse 
brake cannot be graduated. However, he has 
clearly shown one thing—viz., that, under this 
term, he understands the possibility of moderating 
the brake power, not only from a low pressure toa 
higher, but also from a high one to a lower one, 
without the blooks having to leave the wheels. 

We have, however, shown that the gbsence of 
the latter mode of regulating the power in 
the Westinghouse was not prejudicial to 
that brake, and was not accompanied by 
any inconvenience in practice. If it were so, its 
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use would have been discarded long ago on the 
Rocky Mountains. It remains now to Mr. Davies 
to show us what are the dangers arising from the 
mode of working the Westinghouse brake on long 
inclines, 

There is some truth in the remarks which Mr. 
Samuel Davies passes on those correspondents he 
calls “ the friends of the W.B. Company”; but, at 


the same time, we find that the same remarks |- 


apply with equal force to some of the supporters of 
the vacuum brake. Most of the “awkward cases ” 
are generally started by the latter. We cannot 
allow them to mislead public opinion. I am sure 
that itis here no question for us of being the 
friends of this or that brake company; but simply 


the supporters of a particular system of brake G 


which fulfils the requirements of the Board of 
Trade. I wish this brake question to be treated 
fairly and honestly, each party remaining within 
the bounds assigned by courtesy and reason. 


I am sorry to say that there are but few serious | N.E 


correspondents on both sides. The correspondence 
displays too often more zeal than earnestness. 

I would strongly urge our correspondents not to 
make any assertions that are not substantiated by 
real facts, and to give always reliable practical 


data in proof of what they advance. For instance, M.G.W 


Mr. Kiernan says that undoubtedly the automatic 


vacuum brake can work properly in thirty car- | G.E 


riages, bnt no real proof is added to this assertion. 
In his answer to the seven questions of “ Loco,” 
Mr. Davies would have done well to oppose to 
triple valves, ball valves, not piston-rods. 
How is it that the hand-brake is used on the 


Lickey incl ine along with the automatic vacuum? 


This shows that the brake is not trusted to itself. 
I do not understand this, for a leakage could but 
apply the brakes more fully. 

The use of vacuum brakes, or rather atmospheric 
pressure to work brakes, seems an anachronism 
when high pressures are as safe, and do not require 
the use of bulky apparatus which is often difficult 
to lodge under a railway vehicle. 

Manchester, June 27. E. Gobert. 


RAILWAY BRAKES. 


[27569.]— YOUR correspondent, Samuel Davies 
(27534) has at last awoke to the fact that this dis- 
cussion is loose and rambling. No doubt it is; but 
who are the ramblers? Surely such references as 
those to Wootton, Bow, Blea Moor, Manor 
Park,” & c., as well as“ the quibbling about areas 
and contents,” is beside the mark, and ought never 
to have been introduced into this discussion: but 
“an evil tree cannot bring forth good fruit,” &c., is 
very applicable here, where the barrenness of your 
correspondent’s case, and the sterility of his ground 
is so apparent as to lead him to charge to the 
Westinghouse brake collisions that have occurred 
through defective block signalling and the infringe- 
ment of the ruler of the signalling departments. 
I hope you will bear with me, when I ask your 
readers to discard all such statements as “ the mere 
quibblings of a sadly benighted mind. I am sur- 

rised to find he has not yet learned to distinguish 

etween a delay and an actual failure. A delay is 
not ca failure, and may occur from a variety of 
causes outside the control of the driver, and not be 
the fault of the brake; but, for want of an excuse, 
the brake is saddled with the blame. In this dis- 
cussion, I take it, we shall have nothing to do with 
delays, pure and simple, but will leave such matters 
to the fervent eloquence of Messrs. Davies and 
Harold Brown, and content ourselves by concen- 
trating our forces on the study of actual failures of 
brakes to go on. According to Board of Trade 
returns, I find, on a more careful examination, there 
was one failure in case of accident and 92 failures 
in ordinary circumstances. Total—Vacuum failures 
83, Westinghouse 8, and chain 2. (See Table). 

he Westinghouse mishaps— they were not failures 
strictly speaking—were due, 6 to neglect of couplers 
and guards, 1 due to neglect of guard to put on his 
hand brake, and 1 a driver neglected to look 
at his air gauge. All the faults or delays 
in the return against Westinghouse are not 
equal to the'one Carlisle collision. Let Sam Davies 
turn to page 94 of return, and see that in one day 
on the Brighton line 10,627 stops were made by 
signals, &c. Although 10,627 trains made these 
special stops, who will say there was any danger on 
the block system? Only Samuel Davies, I venture 
to say, who will be maintaining next week there 
were 10,627 chances of the Bow accident occurring. 
The number of brakes fitted in six months proves 
nothing as to which is the best. At one time men 
cried “Eureka,” and began putting on chain 
brakes at a great rate; at another simple vacuum. 
Mr. Davies is scarcely correct in his figures: in- 
stead of 159 engines, he should say only 71 have 
been fitted with auto-vacuum brake, and one auto- 
vacuum engine on G.N. has been removed. Then 
of the coaches, most of those fitted with auto- 
vacuum have only been changed from other 
systems, and simply shows how companies are 
throwing away shareholders’ money with changes, 
The trains Leeds to London are short, and well 


JULY 8, 1887, 


Fallur a 
1 a ure or 
Actual F ia of partial 
Failures ure O failure te 
R ailway Name of Brake 1 top atrain 
Co. act in case 12 1 5 
of accident elven: 
stances. 
N. London |Chain brake — 2 
L. and S. W. Auto. vacuum — 3 
Midland. „ i — 4 
C. L. CO. .. Non auto. vac. — 2 
R 1 aes 5 — 32 
L. and N. W. „ „ 5 1 11 
M. S. and L. „ ,; ss — 10 
M.S.J. & A. ” 97 97 — 3 
Metropolitan| „ „ 5 — i 
ekis „„ „„ 77 9 77 TEZ 
5 stars 9 is — 5 
(Treland) „ W o» = 1 
(Ireland — 2 
„ eime b= 
L.C. and D. j — 1 
Midland $ — 2 
F i — 1 
1 92 


looked after; these trains did this work in 1882. 
Were they not Westinghouse then? I am under 
impression they were. It is very much to be 
regretted that the Board of Trade has now 
“shirked” all responsibility for the correctness, 
and practically says, Here are the figures as 
returned by the companies.” Ought they not to 
take the trouble to see if the companies make true 
returns ? 

Now as to the Blea Moor tunnel collision. I 
happened to be there, and the brake had nothing 
to do with it; it was the defective block 9 
as can be easily proved by the fact that the signal- 
man at Dent Head was dismissed for giving “line 
clear’? when the train was in the tunnel; the 
signalman at Bleamoor was reduced to a porter for 
being the indirect cause of him so doing, and is now 
at Leeds parcels office, Wellington Station, where 
Sam Davies might call and ask for Dan Hewitt, 
who will give him some information on this sub- 
ject which he is sadly in need of. He will also 
tell him why the guard of the first train was re- 
duced to porter, and why the brake and the 
locomotive men were exonerated from all blame, 
and are with us to-day, with the exception of poor 
Butler, who is dead and gone. The Manor Park 
case is open to the same criticism, only, if you 
please, Sam, it was a copper tube that burst, con- 
necting the triple valve and the cylinder; copper 
had no business to be used—it should be bes“ iron. 
Again, £ must protest against these “flimsy ” got- 
up cases brought forward by Mr. Davies as brake 
failures : in every case he mentions the brake went 
on. How can a brake be said to fail if it goes on 
and stops the train ? Rover. 


RAILWAY JOINTS — LONGITUDINAL 
AND ACROSS SLEEPERS—DEOIMAL 
COINAGE, &c. 


[27570.] REFERRING to Messrs. Lanchester's 
Gobert’s, and Harvey's letters at various times on 
the above subject, will you kindly permit me to 
say, that when I became a oivil engineer (more 
than forty years ago if memory serves), all joints 
were directly supported by a sleeper beneath them, 
yet the jarring and bumping was then worse than 
it is to-day. 1 do not believe this can be oured by 
a reversion to the old system of joint sleepers. 
Quite the contrary. Little by little engineers 
were induced to discard it, and adopt the suspended 
joint. It is probable that long experience has de- 
monstrated it superiority to the profession. The 
shock felt in passing from one rail length to 
the next, cannot, I fear, be entirely overcome; it 
is inherent in the system of forming a tr 
short pieces coopera) of iron. Many 
engineers worked at the “ continuous rail’ problem 
(myself amongst them), but with no practical 
BUCOeSS, ; 

It may seem a very easy thing to newspaper 

correspondents to devise a “non-bumping per- 
manent way; but let them try to reduce thei 
theories to practice, and I think they will rack 
their brains considerably before they succeed, 
I understand Mr, P. M. Harvey aright in letter 
27496, he would make the joints ¿igt to remedy 
the jolt complained of. Would he? Well, I have 
known a piece of permanent way shoved over 
laterally a couple of feet and more on a hot day, 
because the joints were not left large enough to 
allow for expansion. So much for close joints. 


JULY 8, 1887. 


Regarding longitudinal versus cross sleepers, I 
think it was I. K. Brunel who introduced the 
former on the Great Western Railway. Anyway, 
he was the advocate of the system, and stuck to it, 
I believe, to the last. However, as long ago as 
1846 or 1848, I well remember. that it was our 

ience that it was easier to surface the line 
with cross sleepers than with the longitudinal ones— 
I mean to keep the level and alignment true under 
traffic, Even on the Great Western they seem to 
be tacitly admitting this now, if one is to judge 
by the quantity of “oross-tie” track they are 
putting down. i 

The smoothest tracks I have ridden over were 
fish-plated, with joints between rails. There are 
some rough lines in England, but our three friends 
must be hard ee otras if they don't find many 
smooth enough. Would not some engineers in pre- 
sent practice give their opinion on these matters? 
It is many years sinoe I retired from the profession. 

“E. L. G.” seems quite satisfied with our coinage, 
weights, and measures. At Jeast, he raves against 
the substitution of the decimal system. My 
experience has led me to a different conclusion. 
The early part of my professional life was 
ere in Great Britain, where in computation 

had the usual dose of our abominable sys- 
tem of measures. After some years I moved 
toa country where the currency was decimal, and 
the weights and measures also to some extent. The 
relief thus afforded us in calculation was instantly 
felt by us Britishers,” and we could not avoid 
contrasting the ease with which portions of our 
work could be done now, with the trouble the 
same operations formerly entailed, It was often 
remarked in the office that as pounds, shillings, 
and pence had been replaced by a more convenient 
currency, it was a pity the innovators had stopped 
short in their work, and not swept away cubic 
yards as well. Taking our measurements in feet 
and decimals, and computing quantities by the 
Was as anomalous and vexatious there as 
ere. Since then I have lived where the decimal 
system prevailed in its entirety, and though I did 
not work there as an engineer, I could not help 
feeling how immeasurably superior it is to our 
complicated arrangements. Though I have done 
with rock cuttings and ashlar masonry, our out- 
rageous tables pursue and persecute me yet. A 
barrel of barley different from a barrel of oats, and 
a barrel of potatoes different from either! The 
most trifling calculation is rendered more cumber- 
some than it need be by our barbarous currency 
and measures. 

Religious (?) intolerance has a great deal to do 
with some people's opposition to a reform in our 
arithmetical tables. Because the French were 
guilty of deplorable excesses and irreligion at the 
time of the great revolution, these wiseacres seem 
in some way to imagine that there must be a con- 
nection between a decimal currency and atheism! 
I once remember a clergyman in a preface to his 
book objecting to Pitman's phonography as “a 
stalking horse to infidelity!” This worthy and 
enlightened divine has been long since gathered to 
his fathers, but his spirit I am sorry to say still 
lives, ; Edward M. Richards, 

Grange, Enniscorthy, Ireland, June 27. 


THE COUPLING QUESTION. 


27571.I— TOUR three correspondents (27445-6 
and 7) in your issue of 17th June, are very good 
samples of different opinions on this subject. 
“Shunter” is very confident that “Rover” goes 
to the “bottom of the question” when he says, 
“gelf-acting couplings are of no use.” I am quite 
certain if you, Mr. Editor, thought so you would 
not fill your columns with this correspondence, and 
Task Shunter, Rover,“ and all who hold this 
view of uselessness, how they can possibly know ? 
Has there ever yet in England been a self-acting 


competition worthy of the name, or, I may say, f 


even a lifting gear trial, nor would English rail- 
Ways as a body permit a fair test or trial that 
would settle the question. 

Our Amorican cousins have a very different 
opinion, born of experience of the true value of 

e automatio coupling, and now even as I write 
they are settling to work (by the joint action of 
officials on lines covering 40,000 miles) to carry 
out an exhaustive series of tests planned on almost 
identical lines as those urged for this country by 
one Pioneer in the Times last October, which 
correspondence was referred to in the House of 
Commons at the time, and has been reprinted in 
America and much discussed there, 

In thig matter we shall find, as in so many bene- 
ficial and practical inventions, America once again 
shows the way, and that to automatic couplings 
we must ultimately come when there is a fair 
field and no favour. I assert what I know, and 
on what I have seen, when I say that self-acting 
couplers, even for English miscellaneous stock, 
can be provided which will beat any record in 
e operations. 

e coupling-pole and looser links are merciful 


makeshifta to the men, and a rest-and-be-thankful 


r 
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stone for the railway officials; but they are but 
steps on the way. Loose Links. 


[27572.J]—IN answer to 27587, p. 417, I beg once 
more to state that liability to knock waggon end 
out does not exist in Silke's, and I would ask 
“ Rover” not to take up valuable space by making 
the assertion again. The plan of barbarously 
handling frail models was also once tried upon 
mine by a certain booby, fortunately without 
damage, and certainly without the result mentioned 
by “ Rover.” I beg further to state that one of 
the “imperfections” of my coupling consists in its 
not being designed to fulfil absurd requirements, 
such as coupling on to a draw-bar hook in the 
absence of the corresponding coupling device. | 

A line joining the buffers when compressed to 
full extent, gives the distance at which the frames 
of my coupling are fixed on the carriage. The 
link of each projects a certain determined distance, 
this distance being somewhat iess than the length 
of the slot in the frame. Therefore, when buffers 
of two meeting carriages are rammed home, there 
is still some space in the slot behind the link. 
When two carriages are being coupled the link on 
one enters the jaws on the other until buffers are 
slightly er sea (this compression correspond- 
ing to that effected with the present screw-coupling), 
the locking piece then drops, and if the carriages 
are closed upon one another still further, the link 
simply plays in the slot behind the locking piece. 
This coupling is specially designed for long buffers, 
and the frame would in each case correspond with 
the length of buffer stock used with it, projection 
of link and length of slot remaining constant 
measures. I should be much interested to hear 
opinions of “Rover” and others as to the best 
length of buffer. One result of the Nine Elms 
farce has been to show the public that the coupling 
question is not likely to be decided by the A. S. R. S., 
any more than Admiralty patterns are likely to be 
chosen according to the tastes of sailors. ane 

e. 


COMPOUND ENGINES. 


(27573. ]—YoOuR article on the compound steam- 
engine has reminded me of an incident which 
strongly illustrates the slowness of the English 
mind in adopting anything new except, as someone 
lately said in the E. M.,“ quack medicines. 

I was at Rouen in 1836, and went over the iron- 
foundry of Messrs. Barber and Rowoliffe. They 
had just put up a steam-engine to drive the blower 
of their blast furnace, and [ found it to be a com- 
pound engine. I had a book knowledge of steam- 
engines, and expressed my surprise, saying that 
Woolf had invented these engines many years ago, 
but that in England their advantages were thought 
fallacious. Mr. Rowoliffe said that they were used 
in France, and found to save coal, and that the 
reason why they were not used in England was 
that they, of course, cost more to make, and that 
in England coals were so much cheaper that eco- 
nomy in them was not so much considered. I had 
no practical knowledge, and could not argue the 
point ; but, with insular pride, thought the French 
must be wrong, and I continued to say so. In sub- 
sequent visits to Rouen, some twenty-five years 
afterwards, I found reason to believe that they 
were right, and that we had been for twenty-five 
years Cbstinately wrong. 

The engine was at work till some three years 
ago, and, from what Mr. Rowcliffe said, I conclude 
that there must in 1836 have been at Rouen other 
compound engines at work, 

London, July 2. O. M. 


RIBBED BOILER TUBES. 


[27574.] — YOUR correspondent, “ Engineer” 
(letter 27549, p. 419), criticises my letter without 
ully understanding the subject. Screwed or 
riveted studs in boiler plates have been well known 
for more than twenty years; they have never been 
generally adopted for two very good reasons, one 
being that drilling the necessary holes greatly 
weakens the plate, and the other is that the inner 
surface of the boiler is so broken up as to prevent 
proper cleaning. The object of my experiments 
was to determine the proper proportions of the 
studs or ribs, to test by actual experiment their 
exact value for steam-raising purposes, and to de- 
vise a method by which the necessary projections 
could be produced on a boiler-plate without weak- 
ening it, and without interfering with the smooth 
surface, which is absolutely necessary inside a 
boiler. My claim is not for projections into the 
fire space of a boiler, but a method of producing 
them which overcomes the objections whioh up to 
the present time have prevented their general use. 

Thos. Fletcher. 


NOISES IN THE EAR. 


(27575.|—THIs and its aceompanying deafness 
(sooner or later) has long been a béte noir to the 
medical profession; the talented Toynbee, of 


fuzz. 


441 


Savile-row, whose unique models of the aural 
tract and of its mechanism attract considerable 
attention in the Museum of Surgeons, Lincoln’s- 
inn-fields, having lost his life during his endeavours 
to pass as an experiment a gas over, or perhaps 
even into, the eustachian tube, this being one of the 
seats of the aural derangement. 

The late Dr. Gully, of hydropathio fame, suffered 
often from this noise, tinnitus aurium, and he told 
me he thought it was caused by the passage of the 
circulating current of the blood through a con- 
gested (and therefore impeding) state of the aural 
parts. Ministers of religion and of medicine find 
tinnitus often present amongst those suffering from 
dangerous acute diseases, while the symptom is one 
frequently proved to be caused by overdosing of 
drugs, notably quinine, a striking illustration of 
the law, Similia similibus curantur—ie., as drugs 
cause certain symptoms when used in excess, then 
when similar symptoms appear from disease those 
same drugs are in this case calculated to be curative, 
As to this one symptom—i.e., cerebral congestion— 
I commend chinchona, aconite, belladonna, bryonia, 
iron and its salts, mercury and its salts, sulphur 
and its combinations as worthy of study. 

The Lydney Dispenser. 


A QUESTION IN OPTIOS. 


27576. —IN the classical article “ Transit In- 
strument,” in the Penny Cyclopedia, by the late 
Rev. R. Sheepshanks, referring to the subject of a 
meridian mark, Mr. S. thus writes :—“ An object 
which is not very distant may be seen sharply de- 
fined when the aperture of the object glass is 
reduced. The advisability or otherwise of having 
a meridian mark is not here in question; but the 
rationale of the improved definition, and apparently 
shortened focal length, gained by reduction of the 
aperture. With my own instrument of 2}in. aper- 
ture and 80in. focal length, I can only come down 
upon one terrestrial object (save trees), a brick 
wall not more distant than about 300 yards. With 
the full aperture I have to draw the Ramsden 
ocular so far out in order to get a good view of the 
details of the wall, that the wires are all in 
On reducing the aperture to lin., I find I can 
then slide the ocular in again to a point where 
both wires and the details are fairly defined 
Simultaneously. It does seem that if the spherical 
aberration be duly corrected, the only effect of a 
reduction of aperture would be to out off a certain 
amount of light. If the spherical aberration be 
not properly corrected, the central rays have 
naturally the longer focal distance; but in this 
experiment they seem to have the shorter. 

erhaps some of your readers may kindly throw 
light on this subject. George Hunt. 

Hopefield, West Dulwich, July 2. 


PAINTERS’ OPTICAL ERRORS. 


[27577.|—-THERE are some terrible absurdities 
in some of the best Academy pictures this year, as 
an article in Nature points out—rainbows with the. 
colours in a fancy order, improved on that of the 
spectrum ; scenes where the spectator faces the 
full moon, though the sun is over his right or 
left shoulder; and gibbous moons with their 
“terminator” sunward. But the most hopelessly 
false in optics is the beautiful picture (624) of the 
first Act of the Queen's reign, “ Early Morning of 
20th June, 1887, of which the writer in Nature 
has not perceived the full error. The straight, dark 
bars may be meant, as he supposes, for aérial 
shadows of the window bars in a foggy or dusty 
atmosphere, or they might be for similar shadows 
cast on the walls and woodwork. In the latter case, 
what is wrong is not their divergence, but their 
straightness, none of them crooking in and out, as 
all should, over the mouldings and varying surfaces, 
But if meant for mere beams, through mist or dust 
in the air, the error is in our seeing several instead 
of only one. Such shadows can only be seen by 
an eye nearly in the very plane of one, so that 
whatever their number the same eye can only see 
one of them at once, H. L. G. 


MARSHALLS METHOD OF PRO- 
PELLING VESSELS. 


[27578.]—I HAVE read the articles on this sub- 
ject with much interest, as some years ago I 
devoted a considerable amount of time to working 
out a similar idea. Like a great many other con- 
trivances—the horizontal windmill for instance— 
it seems at the first blush to promise great possi- 
bilities; but however it may look in theory, it is a 
most wasteful way of utilising power. T had a 
small flat-bottomed boat fitted as per sketch here- 
with, and had some experiments between the 
relative efficiency of a pair of paddle wheels and a 
cylinder something after the plan of those Mr. 
Marshall employs, with this difference: that the 
water expelled by the piston astern was not drawn 
in after the piston on its return stroke, but was 
supplied through a continuation of the cylinder, 
open to the bow. Mr. Marshall's arrangement is, 
by the way, a most unmechanical one, as the back- 
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WAND WHEEL 


STERN VIEW 


wash caused by the water so following the piston 
takes away in no small degree from the already 
small efficiency of the whole method. The results 
of the experiments were substantially as follows: 
A man turning the handwheel when geared to the 

addles drove the boat at the rate of 3} miles per 

our, while with the handwheel geared to the 
piston, and with as nearly as possible the same 
exertion, he could only drive her at the rate of one 
mile per hour, and barely that. The reason of this 
is that the column of water which transmits the 
motion from the piston to the water outside does 
not impinge on a solid substance, but on a mass 
of which the particles are easily divided, and so 
instead of all the power being expended in pro- 
pelling the boat, much of it is wasted in what 
would in a ‘screw propeller be called “slip,” and 
to a far greater degree than if a screw propeller 
were employed, as this column of water not being 
a coherent body, is also separated, and loses nearly 
all its efficienoy. 

The only way in which a boat could be economi- 
cally propelled on this system would be by having 
the propelling cylinders of the same aggregate 
area as the midship section of the boat; but as 
this is almost a practical impossibility, I think 
that we do better in adhering to the time-honoured 
screw—which will take a great deal of beating. 

Bolier Hydraulique. 


PROPELLING STEAMSHIPS. 


[27579.—THE propulsion of steamships is an 
interesting study, and many of your readers are 
offering their views on the matter. It seems to 
me, however, that a double good to them would 
arise, if they were to read up the early trials of 
other inventors first: they woald learn that nearly 
every conceivable form and application of pro- 
pola has been put to test; and next would be 
earned the many difficulties which stand in the 
way of practical application. 

he piston or pump-like arrangement, flappers 
after the atyle of duck’s feet, submerged wheels, 
hydraulic jets, paddle-wheels of all forms, screws 
of all forms (and, in some cases, four screws to a 
ship), with every and all varieties in the applica- 
tion, have each and all been the subject of re- 
peated trials, and repeated failures, while the 
good form of screw for deep water and the paddle- 
wheel for shallow water continue to hold their 
positions as winners in the race. It would be pre- 
sumption to say they cannot be beaten; but with 
a ripe experience amongst them I may say that I 
have as little hope of seeing better propellers as of 
seeing perpetual motion. 

To get the best effect from a propeller it should 
be situated at the end of a long shaft, many feet 
abaft the vessel, and beneath the water-surface ; 
practical difficulties, however, stop this applica- 
tion, and the nearest to it which practice admits of 
is to fit the propeller abaft the rudder ; even there 
it is liable to injury, and many ships so built and 
fitted have been altered. Fitting the propeller 
neatly amidships between bulkheads would be 
going back to the commencement, for in 1836, Gul- 

iver, of Wapping, built a boat in which he so 
placed the screw. 

I should not like to damp the vision of another 
of your correspondents—viz., “ A screw boat with 
four or more blades to her propeller, and a short 
shaft level with her water-line, with one-half the 
propellers out of water.” What a lovely vision! 

elen's babies, Sir, would, I am sure, wish to see 
it in proren to the watch and its wheels going 
round; but when the vision does go dim, let your 
correspondent read all about the Robert F, Stockton, 
built in 1838, for Ericsson; it will remove the 
dimness—all will be refreshed. Unfortunately, the 
Robert F. Stockton would neither run nor steer, 
and when trying her strength with the Toronto in 
1889, she had to be lashed alongside to keep her 
straight. : J. W. 


[27580.)—THANKS, Mr. Allen, for the encour- 
aging conclusion of your letter. I have not,“ Mr. A., 
Liverpool,” yet talked about the sudden stopping 
and reversing of heavy bodies in motion, 50 N do 
not see where the absurdity oomes in. 

The few big collisions we have had at sea lately 
prove, however, that some quick method of altering 
a ship's course is highly desirable. The stopping 
(not suddenly) as quickly as possible would be 
advantageous where an obstacle was sighted ahead, 


PADOLES 


and a ship's course could not be changed owing to 


other perils on either hand. 


I have not worked out the required size and speed 
of pistons for any given vessel. Not being able to 
There 
would be no necessity to fix the mouths of the 
rope ane pieton oylinders in the bow. Beyond the 

ded length of stroke the oylinders could be 
the water as early as con- 
venient, and the open ends would thus be flush 


grind x in a mill, I leave that to others. 


inten 
curved sọ as to reach 


with the run of the hull. 


Notwithstanding the tone of the replies to Mr. 
Torrop re the propeller shaft, I think his con- 
demnation of it entirely warranted by facts, and 
should think many shipowners agree with him. 
Look at the daily list of casualties furnished by 
the papers. In these lists breakages of shafts and 
loss of propellers figure conspicuously. In addition, 


failures of steering gear and loss of rudders are by 
no means infrequent. Collisions between steamers, 


or steamers and other vessels, or fixed objects 
In rivers and 


(piers, &.), are very numerous. 
other restricted waters, steam launches oome in for 
a good deal of abuse, owing to the wash of the screws 
damaging the banks, and causing accidents to row- 


boats and loss of life to their occupants, Whilst 


all this immense destruction of property and loss 
of life continue, I must decline to believe that we 
have reached perfection or anything approaching 
it in our means of getting our vessels through the 
water. 

I took for my model of propulsion a duck; but 
put the webs (pistons) in cases (oylinders). With 
regard to a vacuum being formed in rear of the 
water-piston when making the inward stroke, I 
cannot see how, in practice, it would happen when 
working in a solid body of water. 

In such an event as a battle between two iron- 
olads, I should think the object of each captain 
would be to disable his opponent by getting at his 
steering arrangements or screws. 

What are usually described as a ship's vitals 
(engine-room, &c.) are now specially protected by 
increased thickness of armour and by broad layers 
of coal; but the screw and rudder are of equal 
importance, and are outside the vessel, their ouly 
protection being the varying depth of immersion. 
My arrangement places everying inside the armour 
and well belowthe water. The steering would be 
done by the propellers or repellers or their com- 
bination, H. J. Marshall. 


TECHNICAL EDUCATION. 


{27581.]—THERE seems at last some prospect 
that technioal education will receive its due meed 
of attention; but there is also some risk that the 
ener which might do so much if properly 
applied, will be wasted in beating the air. For 
years our system of elementary education has been 
a complicated machine accomplishing very little; 
valuable time is wasted in learning what is of no 
commercial or other use, while the real education 
of the children is neglected. Now there seems to 
be some idea that the children attending our ele- 
mentary schools ought to be taught the use of 
tools, and by-and-by, if the scheme is successful, no 
doubt we shall turn out boys of fourteen or so, com- 
petent to superintend the building of a bridge or 
the construction of a cathedral, because they have 
received technical education at an elementary 
school. There is, seriously speaking, a great deal 
of humbug in this cry for technical education. In 
the majority of our large cities there are opportuni- 
ties for all who will use them to acquireany amount 
of technical education, and, without making 
invidious comparisons, would point to the 
Finsbury Technical College as an institution which 
has its equals in other parts of the country, but 
which may always be copied with advantage by 
any young society. So far as I can learn from the 
talk which goes on at the meetings of the National 
Association for the Promotion of Technical Eda- 
cation, the speakers have little notion of what 
they themselves mean, the only practical men 
amongst them being hopelessly astray in regard to 
theoretical matters. Lord Hartington is an 
English gentleman of the first water; but he has 
no special knowledge of education or of science, 
and all he can say is that we must have technical 
education or Continental nations will beat us in 
the markets of the world. Thus he is reported to 
have said at a recent meeting :— We had in this 
country attained to a great industrial and teohni- 


cal supremacy in the world. We have attained ' 


this position partly by the possession of great re- 
3 in 90 Sad iron and other indastelal mate- 
rials, partly from the character, energy, and indus- 
try of our people, and partly—and here he might 
be trenching upon controversial grounds—from the 
fact of our having adopted a sound commercial 
policy. At the same time, conourrently with our 
attainment of this supremacy, wonderful acientific 
discoveries had been made, and more and more 
science was being applied to the industrial occu- 
pations of the world. Other nations had been quick 
to perceive this, and were striving to make their 
position equal to ours by developing at immense 
cost to the state and publio funds that scientific 
inatruotion whioh would enable their manufac- 
tories and workmen to compete successfully with 
ours. If we were passive in the matter—if we 
were indolent—it is conceivable not only that 
foreign nations would rival us, but they might also 
succeed is passing us, with consequences which it 
would be difficult to contemplate. If we were 
satisfied to go on as we were, if we were content to 
rely in the future as we had done in the past on 
those advantages which had given us our present 
position, and if we did not think it necessary to 
organise more completely our system of technical 
instruction than at present, that decision should be 
the result of deliberate and well-formed considera- 
tion and not the result of apathy or indolence,” 

The very generality of these expressions shows 
that the speaker has no definite knowledge of what 
is meant by technical education, and it is quite 
certain that we have never yet lost the lead in any 
single trade by the superior technical education of 
our competitors. No craftsman in the world can 
make a better knife than a Sheffield outler; but he 
is pushed out of the market by the dishonest 
maker who puts “ Sheffield” on the blade, and sells 
it for more than it is worth, but still considerably 
lower than the real thing is honestly worth. What 
sort of technical education will provide a remedy 
for that kind of thing? I use the outler asa 
typical instance; the fact is the same in other 
branches of industry. In the list of vice-presi- 
dents of the “national association” there is only 
one man who has shown that he understands the 
subject, though from his portion at Cambridge it 
may be said he was bound to show what may be 
latent in the others, Lord Rosebery, at the meet- 
ing referred to, said :—“ Much was heard in this 
country of the grasping character of the Germans 
in our foreign markets. He could say that the 
Germans were just as loud in their complaints 
against us. There could be no doubt, however, 
that the Germans were more enterprising in un 
ways than curselves, and their agents better fiti 
for their duties, owing to their special education, 
It was a significant fact that while we spent vast 
sums on the great fortress of Aden, there was not 
a British house in the place, while the Germans 
literally swarmed there. He hoped that technical 
5 would render such anomalies imposal- 

e.” | 

What sort of technical education is it which 
is to put Englishmen in the place of Germans at 
Aden? What has “technical education” to do 
with it, when an Englishman would not live at Aden 
if he could get to any more comfortable place? 
It is the necessity which takes the German there— 
not his superior technical education, Now, coming 
to what is to be done, it is a very simple matter: 
all that is needed is the teaching of scientific 
principles in the elementary schools, Instead 
wasting so much time over “ predicates” and 
“subjects” and useless rules of arithmetic, teach 
the fundamental principles of chemistry, mechanic, 
heat, light, sound, and electricity, and you will do 
more to promote real technical education than b 
the erection of any number of workshops, in whio 
you may possibly enable boys to acquire skill m 
the use of tools which they will never require to 
touch in after life. Your readers, Sir, being many 
of them technically educated in the best sense, 
should be able to express opinions of value on this 
subject; and I for one should be glad to hear them, 
for we have now reached such a position that it is 
important to take wise steps if we take any at all. 
Nun. Dor. 


“UNIFORMITY OF NATURE. 


[27682.]—ACCORDING to Mr. Grant Allens 
Jubilee review of Victorian science (reprinted p. 
358), a great campaign for “the unity and uni- 
formity of nature has disposed, in England, of 
the geology of fifty years ago. The old doctrine 
(still surviving in those nations wherein discoveries 
are made and the science advanced, as by Agassiz, 
and as by Englishmen till fifty years ago) was one 
“ of reourrent catastrophes,” of “ cataclysms,” and 
“ wholesale destruction of faunas,” &. Now, 
whether the old and still world-wide, or the new 
British view be the true one, [ submit that “ unit 
and uniformity of nature,” through geologioal an 
modern times, is just what the said great cam- 
paign has had to fight against. Whoever would 
treat nature as uniform has to assume that, in 
boniferous times and ever since, comets were 
as abundant as now, their visits wi the sphere 
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of the earth's orbit as frequent, their volumes such 
as now, intersections with that orbit itself as 
numerous, and widths and elongations of the holes 
made in such spherical surface, at entering and 
leaving it, as great as now in any giventime. I 
can repeat, if you will, a rough estimate so made 
in the Atheneum of Oct., 1866, proving our annual 
chance of immersion in a comet's head at least 
0000045; or the probability of lasting a year with- 
out such catastrophe and “ wholesale destruction of 
faunas to be no higher than 9999955. The chance 

of similar immunity for n years is (and was, if 
nature were uniform) only the nth power of 
“9999955; which will come out, if you make n any- 
thing like a million, a smaller fraction than you 
may expect. So to get any such trifles of a few 
million years without catastrophe as Lyell and 
Scrope wanted (let alone Darwin's 300 million for 
only denuding the Weald”), we require, instead 
of “unity and uniformity,” vast ages with many 
hundredfold fewer comets than in any known age of 
visible nature! Instead of Scrope’s “unlimited 
drafts on the bank of time,” visible nature will 
allow you no more than the average interval be- 
tween a cometfall and a cometfall. 

E. L. Q. 


SALT AS FOOD. 


_‘[27583.]—-M ANY years ago, when sheep runs 
- were first taken up in the Yass and Goulburn 
_ districts, N. S. W., a strange epidemic or propensity 
developed itself among the sheep on certain runs. 
The ewes, as soon as the lambs were dropped, 
attacked and devoured them, fighting like so many 
dogs over the remains. It was noticed that a flock, 
when removed to another district, abandoned this 
extraordinary article of diet, while the taste for it 
` was immediately manifest in their successors ; but 
it was some time before the real cause—the want of 
access to salt—was discovered. Rock salt is now a 
’ recognised item in all station supplies, and the 
` mutton-eating sheep is long extinct. 
Tukang Besi. 


, ALENS USED BOTH FOR REFRACTION 
A AND REFLECTION. 


[27584.]—IF the back surface of a lens be silvered 
0 as to act as an internal reflector, it is obvious 
„ that rays entering the front surface will twice 
- traverse the lens, and finally emerge on the inoi- 
dent side. They thus undergo two refractions at 
/ the front side, and one reflection at the back. It 
isthe purpose of the present paper, to inquire into 
the relations subsisting between the conjugate foci, 
when these two effects are combined. 

The method used by Coddington will be followed 
throughout, and it is not deemed necessary to give 
the various steps by which the results are deduced. 
These details must be sou 
textbooks. 

Let ABC represent the section of a bi-convex 
„ lens, A C being the front surface and B C the back 
: silvered surface. A ray starting from D enters 
> the lens at E, and is refracted in the direction 
HFG; but meeting the back surface at F, it is 
reflected in the path F H K : on emergence the ex- 
: terior refraction sends it in the line HL; L is thus 
: the final refracted focal point. Let u be the radiant 
* distance A D, u the refracted focal length A G, v 
; the reflected focal length A K, v the refracted focal 
length AL, r the radius of curve A C, s. that of 
BC: the thickness A B, and u the index of re- 
i 05 and , as usual, denoting the semi-aper- 
J . 
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Oase 1.—Approximate foci neglecting thickness 
k lens. 


t 
lt, For refracted foous G, to find A G or w. 
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a = 2 S 2“ . .. (1) 

f and, Eor noted focus K, to find BK or vi. 
eee... (2) 
8rd, Hor igen focus L, to find A L or v. 
== — ee E PAE 5 (3) 


Combining these so as to contain only « and v 
and the radii, we have— r 
, 1 2 
v r 8 u 


or in a form more oon venient 

' 1 

12209 +5) +2 -2 
© v r 8 8 u 
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be first part of this is double the reciprocal 
of the refracted solar foous of the lens, and if this 
| be called F, we have— 


1 1 1 1 

we 2 2 f — — — m 
ö v F 7 8 u 
a formula which will demand notice subsequently. 


| Next, let the thickness ¢ be taken into account. 
_ Equation (1) is unaltered, because A G is 


t 
7 


measured from A, the vertex of the lens; but (2) 
becomes— 


3 E. 8 
vtt s u — it 
or, in another form— 
l 224! { V 2 
5 er |g tafe (2) 


The third part remains as before, and the com- 
bined equations give 
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Case II.—Approximate foci taking into account 
the spheric aberration. 
lst refraction— 


11 rout 2 . Nr u 
1 „ 1\2 
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2nd reflection— 
2 
„ 2 77 ( 40% oe 5. (2°) 
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3rd refraction— 
„ 


Final combined equation 
mrena 
( PYG ray 
2 
+ Getta) ] 


1712 u 1 1 \22., 
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ght for in the optical | This expression takes into account the general 


vergency of the rays; but if we assume the inci- 
dent rays to be parallel, a more useful equation 
results. Let F be the focus found by eqn. (4) when 
u is infinite, then we have for eqn. (6)— 
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1 1 2 1 1 p -= 1 2 ’ 2 7 
(S r) jY (7) 
The second part of this formula is the equation of 
aberration, and if it can be reduced to zero, the 
lens will be free from spheric error, approximately, 
as in a double objective. By inspection it becomes 
evident that no lens with both surfaces alike can 
be made free from error for parallel rays, because 
all the quantities being essentially positive, no 
values can be given them which will make the equa- 
tion vanish; but by making one surface negative, 
a different result is attained, which is shown by the 
following considerations., 

For convenience, let it be assumed that the lens 
is of crown or plate glass, with an index for re- 
fraction of 1'5 or ½, then we find 


batete (A144 (14$) 
(%%% ]+1(2+ Lb) pn 


Substituting for f within the brackets its value as 
shown by the first part, the equation of aberra- 
15 


tion reduces to 
if 1 7 2 „3 N2 1 
(L* (et 25 (557201 ar 
1 + 1 f: yi eeececeee (9) 
s Br 


And, leaving out of consideration the semiaperture 
and making the ratio of radii 7 = n, the above 


equation reduces to 


ur f» + 15 * Eg 10 0 
This the aberration equation when both surfaces 


are of like character, and it is evident that no posi- 
tive value of n can make the equation vanish. 
Therefore, assume n negative, and it becomes— 


73 17 51 
3— — n = — = 0 
wag T 
Let n = 1, which gives— 
78 17 51 7 
e e 1 
Let x = , which gives 
27 219 51 51 3 
8 20 4 10 40 


Therefore a root of the equation lies between 1 
and 13, and very near to the latter value. By 
solving the equation we find it to be 1-4. This is 


the negative value of n, that is =—1°4 


— — — o 


q 5 
Consequently r: s:: — 5:7, that is the lens is 
a concave-convex, whose radii are as 5: 7. Hence 
it appears that a lens of this description may be 
used as a concave mirror, and will be approxi- 
mately free from spheric aberration. 


The solar focus F is thus found— 


1 1 1 
— 5 — — es = — 35. 
F 3 ( 7 5 ) * 


The final focus by reflection and refract ion is 
found thus 
= 4. 


mee 1 1 2233 
pe 55 35 35 
Therefore, a crown glass lens, with a front con- 
cave radius of 5in., and a back convex silvered sur- 


face of 7in. radius will give a positive focus about 
4375 in. in front of it, similar toa concave mirror. 


. Reducing eqn. (5) for parallel rays, we fnd 
. . 4 1 C1 l 2) 
. ( ) he 


p 
3, i, 2 * 
l 8r? t 87 ˙7 Bs 75 5 3? 


And making s/r = n, we find 
13 t 
n? + Qn + 6 3 


— 


24 


If this be considered a small variation of the 
focal reciprocal, it must be multiplied by 7 to find 
the variation in focal length. Taking the values 
as above, we find the variation to be about 14 t; 
so that it is well to make the thickness no greater 
than is necessary. 


The general formula (4) needs further notice. 
For parallel rays the expression gives (u = 1°5). 


iE) 


Hence for the double convex lens, fis always 
positive, and if r =s, f=r/4. For a plano- 
convex, f = s/3, or convexo-plane f = r. 


For a meniscus lens, f will be positive whenever 
s is greater than 3r, or negative if less. 
ith concave lenses it is evident f will always 
be negative, and in the case of the concavo-convex 
so long as 37 is greater than s, f will be positive. 


The use of a lens as a concave reflector is not 
often resorted to, and it seems doubtful whether 
anything like complete correction of aberration 
can be obtained in the way proposed. For some 
pups it may perhaps answer, and the silvered 
surface being at the back of the glass, is not sub- 
ject to tarnish, and easily protected from injury. 

The reflection from the back surface of a lens 
supplies a theoretical method of determining the 
curves and index of refraction. For this purpose, 
measure first the refracted solar focus of the lens; 
secondly, measure the reflected foous, when eaoh 
of the surfaces in turn is made to form the baok 
reflection. These three equations supply all the 
data necessary; and if the refractive index be 
known, only two equations are required. Let the 
first solar focus be F, the reflected focus when 
surface s forms the reflector be f, and when r is 
the reflector Fi. Then we have— 
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From the second and third equations a 


E Ro if 
„ 27 F ors = F 27 
1 _ 1 _ 2F/ 
7 27¹ orr = F 7 


These give the radii in known quantities, and 
from them ( — 1) is readily found by the first 


equation. . 
If g bethe ratio of the radii, that is %: 
ae 
„ = FL- F 
B= Uff FL, 


Orderic Vital. 


ORIGINAL ELECTRIC EXPERIMENTS. 


[27585.]—IN your issue of the Ist inst. is a letter 
under the above heading, giving the details of 
certain experiments made by its writer. Perhaps 
it will be well for the sake ot some of your readers 
that I should add a little of my experience in the 
same direction, and leave them to judge the course 
they prefer to adopt. 

First, then, let me say that I find the Credenda 
steel tube answers very much better than gas pipe 
for hollow spindles. 

Secondly, I find metal driving wheels for the 
particular purpose are much better than wood. I 
turn a V-groove in their edges, and then fit into 
this groove a ring of indiarubber ; it runs far 
sweeter than does the glued leather. 

Thirdly, I find it desirable to varnish both sides 
of the glass discs. It is necessary to do so. Cer- 
tainly I don’t use the nasty paraffin. 

Fourthly, I use ten to twelve threads of very 
fine wire for each brush. The reason for using so 
many threads is that some one or more of them is 
pretty sure to make metallic contact with the 
sector, while if only one thread of wire be used it 
is nearly sure to escape touch with many of the 
sectors. 

Fifthly, don’t varnish the sector where the brush 
touches; this part must always be kept clean. If 
these points are attended to, the machine will never 
fail to freely excite itself when it is turned round. 
Borrowed excitement is never required with a 
properly constructed machine. 

he action noticed in respect to the electricity 
coming on and go‘ng away with a rush, in the 
machine having a fixed plate between the revolv- 
ing plates, is a change taking place in the electrical 
condition of the parts. It will be found that the 
charge or current in the outside circuit becomes 
plus and minus alternately with about each five or 
six revolutions. Mr. Thomas Gray, C.B., has had 
one of these machines for more than two years. 
He properly calls it his alternating current 
machine. 

As to the “ Wimshurst bundle,” instead of “my 
single fine wire,” I really don’t know what to say— 
it surprises me ; but then some makers, I know, do 
use and sell simply outrageous productions, and 

call them anything they choose. It must be that 
the writer of the letter in question has been un- 
fortunately mixed up only with these faulty pro- 
ductions ; for, let him look at the large 7ft. machine 
made for Kensington, and he will find brushes small 
enough ; the four brushes together weigh less than 
two grains ; again, the sixteen brushes used in the 
large machine at the Royal Institution weigh 
together less than four grains. I could name some 
others, but then they are with private owners, and 
those I mention are quite enough to settle the 
bundle part of the business. J. W. 


NEW SEASON’S TEAS—A NOTABLE 
VOYAGE. 


[27586.|—WHAT is meant by “new season’s 
teas,” and when is the season for tea? In the 
spring, I suppose, as the crops generally arrive 
here about a little after midsummer. 

Will Mr. S. E. Peal kindly say, and also give 
some information about Oeylon tea? which has 
apparently been the cause of extraordinary state- 
ments in the papers. 

Very little notice has been taken of a rather 
remarkable performance which was brought to a 
conclusion on Saturday evening, June 25. The 
Moyune, belonging to the China Shippers’ Mutual 
Steam ‘Navigation Company, brought the first 
cargo of new season's teas after a quick run of 36 
days from Hankow. But this is the point. She 

assed Dover at a quarter past 12 p.m., and reached 
‘Gravesend at a quarter past ö, and entered the 
Royal Albert Dock at about 7 p.m., steaming 
direct in through the new deep-water entrance. 
Ten minutes after entering the dock, her cargo 
was being discharged, and within ten minutes of 
the chests being slung on the quay, samples were 
on the rail to London. It may be mentioned that 
the vessel entered the dock three hours after high 
water, although drawing over 22ft. 

As this is Jubilee year, I will conolude b 
wondering what they would have thought of suc 
a performance 50 years ago. Nun. Dor. 


_ 
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EXEROISES IN PRAOTIOAL ASTRO- 
NOMY FOR BEGINNERS.—IT. 


THE TRANSIT: ITS ERRORS AND ADJUST- 
MENTS. 


[27587.]—THIs instrument consists of a tele- 
scope fixed at right angles to an axis, which, being 
placed level and due E. and W., causes the tele- 
scope to revolve in the plane of the meridian. In 
the eyepiece are fixed wires, generally 5 or 7, and 
the instrument being set on a star or other object, 
the times are noted as it passes over each wire; a 
mean of the transits is then taken as the transit 
over the mean wire. 


ee ens 188 | caves 188 | aae. 188 4 188 
Observer. 
Name of Star. 
R. A. 
Deol. 
h. m. s. h. m. 8s. h. m. s. b. m. s. 
Wire 1 1 1 | 
2 2 2 2 
3 3 3 3 
4 4 4 4 
5 5 5 ô 
Sum 
2 2 2 2 


Mean of Wires 


R.A.— imate 


Approximate 
Clock Error. 


The above requirements can never be exactly 
fulfilled, and as it is impossible to produce perfeot 
adjustment mechanically, the amount of each error 
is ascertained, and suitable corrections applied to 
the Observations. 

1.—Collimation error. 

Due to the optical axis of the telescope (i. e., the 
line passing through the centre of the object-glass 
and the middle of the central wire, or rather the 
mean of the wires) not being at right angles to the 
axis of motion. 

To determine the error. 


(1) By a Meridian mark. 


FOR COLLIMATION ERROR. 
(By Meridian Mark). 


Distance hetween wire and mark, _ 
circle E. (de) T 
Distance between wire and mark, 
oirole W. (dio) 


b (do — do) = 


Interval of wires = 


"n 


(Or value of micrometer or scale 
divisions if either be used). 


Collimation error of middle wire = 
Correction of mean wire 


Collimation error (x) = 
Circle East. 


Observe a distant mark with the circle of the 
instrument East. Estimate or measure the dis- 
tance (de) of the central wire from it, in terms of 
the interval of central wire from the next. 


Reverse the instrument on its pivots E. for W., 
and again note the distance (dw). 

Call de and dw + or — as the mark is E. or W. of 
the wire. 

Then 3 difference of the two distances, 3 (de 
— dw) + the distance of the central wire from the 
mean wire (see “Reduction to mean wire,) 
x value of interval of wires in seconds of arc, is 
the error (x). 

Find the value of à (de — dw). 

Multiply this by the value of the interval of 
wires in seconds of arc, giving the error of the 
central wire. 

i Add its correction to mean wire, giving z. Circle 
ast. 

The distances de and dw can be measured by a 
micrometer on the eyepiece, or obtained by estima- 
tion as indicated above in terms of the distance 
between the wires of instrument, The value of 
the micrometer divisions or the distance between 
the wires in time is easily found by the transit of 
a star and converted into seconds of arc. (See 
„Determination of equatorial intervals“). 

Ifa horizontal scale be observed, as a Meridian 
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mark, at a known distance away, the value of its 
divisions in seconds of arc can be at once computed, 
(2) By reflection from Meroury. 


FoR COLLIMATION AND LEVEL ERRORS, 
(By reflection from Mercury.) 
COLLIMATION ERROR. 


e 188 
Distance between wire and re- _ +k 
flection, circle Kast (de) —" y 
Distance between wire and reflec- 
tion, circle West (dw) = 
4 
1 (de — du) = 
Interval of wires 8 
(or value of micrometer divi- 
sions if it be used) 
Collimation error of middle 
wire = 
Correction to mean wire = : 
Collimation error (x) = ,, Circle Rast. 


9 4 


Observe the reflection of wires from mercury, . 
Circle East. l 

Estimate or measure the distance between the 
central wire and its reflection (de) in terms of the 
intervals of wires. 

Reverse the instrument and again estimate or 
measure distance (dw). 

Call de and dw + or — as the reflection is E. or 
W. of the wire. 

Then, $ (de — dw) + the distance of central wire 
from mean wire x value of interval of wires in 
seconds of arc, is the error (x). 

Find the value of 4 (de — dw). l 

Multiply this by the value of the interval of |. 
wires in seconds of arc, giving the error of the. 
central wire. | 

Add its correction to mean wire, giving z. 

To correct this error, if of sufficient amount, 

Move the frame carrying the wires by means of 
the screws near the eyepiece, 

2.—Level error. 

Due to the axis about which the instrument 
moves not being horizontal. 

To determine this error. 

(1) By reflection from Mercury. 


e nt — a, a 3 
. 


— 


* . 


374 fare 


Y 


~ 


— 
fa 


’ 
< 


bi ay ft 


2222 


LEVEL ERROR. 


Distance between wire and reflec- 
tion, circle Hast (de) 


Distance between wire and reflec- 


i? 212 47 


ö— seerent S #9 
: tS 


tion, circle west (dw) = ( 
— 

4 is 

Se 

= 4 (de + dw) = a 

Interval of wires = 1 


(or value of miorcmeter divi- 
sions if it be used) 


Level error (y) = 5 ö 


This is carried out in just the same manner 48 Ri 
the determination of Collimation error. 1 
Then, — 2 (d. + dw) x value of interval of wires 
in seconds of aro is the error (y). „ e 
N. B.—By this method the error of Collimatioa |= 


and level are usually determined at the same time. 


‘ 

73 
4 

: 
~ 


(2) By the level. l 
FOR LEVEL ERROR. 0 

By spirit level. 0 

( Á s jing i 188 p 


Distance of centre of bubble from 
centre of level (dw) 


2| 


b (de +dw) = 
Value of division = 


—— 


Level error (y) = 


Place the striding level on the pivots and non 
the distance of the bubble from the centre of ttf 
level (de). Circle Bat 

Reverse the level East and West and again no 
distance of bubble (dw). K 

Call d. and d., + or — as the bubble is W. or BẸ: 
of the centre. . 9 r 

Then, 3 the sum of the two readings, (d + 40 f 
x value of divisions in seconds of aro is the er i 
in question (y). l 

Find the value of 4 (de + dw). oft 

Multiply this by the value in seconds of arc t * f: 
division of the level giving the error (y). 
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The value of the divisions of the level should be 
found by fixing it to a mural circle. 

Half the difference of the readings gives the 
error of the level itself. 

Half the sum or difference, according to the 
numbering of the scale divisions, of the reading of 
the two ends of the bubble gives the position of its 
centre. 

To correct this error. 
able point. 


Raise or lower the move- 
Sm. 
(To be continued.) 


POISONOUS TREES. 


ee ad AVA and the Archipelago generally 
isthe centre of poisons, animal and vegetable, and 
no races are so prone to make use of them as the 
varied tribes grouped under the general name of 
Malay. The “kris,” or serpentine dagger, which 
has become almost a symbol of treachery and re- 
. venge, has a terrible reputation; but from my own 
observation I almost doubt if it is ever poisoned at 
all in the real sense of the word. The Malay never 
grinds the kris, but is always rubbing the blade 
. witha green lemon or the juice of a young pine- 
apple mixed with orpiment. The effect at first is to 
remove the rust, but a thicker coat succeeds, and 
intime a rough damascene is formed, with a notchy 
- edge, and the effect of a wound from a weapon of 
this sort needs no explanation to anyone who has 
` euffered from a rusty nail or needle. The poison 
+ of the sumpitan, or blow-tube darts, is, however, 
very real, The Bataks, that singular race inhabit- 
= ing Central Sumatra, and the only known people 
_ who combine cannibalism with civilisation enough 
* fora written alphabetical language, are very skil- 
fal in its use. They obtain it from two sources— 
one the upas tree, and the other an allied species 
` called the “ringgus.” The juice of this latter is 
most virulent, and burns the skin like boiling oil. 
I have many a time seen coolies brought- in howl- 


7 ing dismally, with heads and faces swollen to 


-m 


The only way to attack it is for the woodmen to 


poison is obtained from a species of vine bearing 
dusters of bright red fruit, the size of a cricket 
ball, containing a number of seeds in an intensely 
bitter pulp. The effects of this are very rapid, I 
bave seen the Balak creep up, sumpitan in hand, 
to where a troop of gibbons were yelling their 
noisy chorus from a lofty tree-top, and scarcely 
half a minute elapsed between the deapatoh of the 
„ missile and the crashing fal] of the struck ape. 
Even the gigant io and formidable species of orang- 
utan, which haunts the forests of the east coast, 
_ falls paralysed by two or three of these tiny darts. 
One of the most famous poisons of Java is 
obtained from the bamboo. The young shoots of 
_ the cane, when they first appear, are covered with 
fine brownish hair; this, under a powerful micro- 
scope, appears as bayonet-like spikes of silex, in- 
2 ly s arp, and I think hollow, though I could 
not be quite sure. This hair, administered daily in 
* small quantities in the food, brings on ulceration 
ak the bowels, simulating malignant dysentery. 
+ The action must be of a mechanical, rather than 
# chemical, nature, just as with the terrible effect on 
the eyes of the spores of the common puff-ball. It 
ls greatly dreaded by the Dutch and all Europeans 
living in Java. A Dutch official told me that 
scores of deaths among European planters, &c., put 
, down to dysentery and diarrhoea, were really due 
l 3 bamboo-hair and the jealousy of native 
vomen. 


1 The mention of the Burmah nettle tree by 
Eos“ recalls the stinging tree of Australia. 


here are two varieties: one (Laportea gigas) is 
found all along the east coast, from Shoalhaven 
/vorthwards ; it grows only on the richest soil, and 
ere is no surer sign of good “sugar land” than 
sbundance of stinging tree. It is sometimes a tree 
of 50ft, or more in height, with thick bark, and the 
wood so soft as hardly to deserve the name ; but 
/ Usually it is a large shrub, with leaves resemblin 
e pumpkin—rough, hairy, bright green, an 
zometimes a foot across, The stings are on the 
underside, and easily seen by the naked eye. The 
:Other tree (Urtica sp.) is much smaller, the leaves 
joval, notched and polished above; the stings are 
Ar larger and extend over the stem as well as the 
„leaves, This kind is especially abundant and viru- 
t near Cardwell, N. Queensland. The effect of 
‘the sting on a human being is very painful, 
incessant pricking with hot needles, with 
„Freat swelling of the glands of the arm- 
bit; but on the horse it produces absolute 
mania and death. I was once traversing the dense 
1 near Cape Byron when I heard some distance 
Ahead that Zearfal ory which nothing but the ex- 


tremity of pain and terror will foroe from a horse. 
Pushing along the track, which was hedged with 
Laportea, I came on a man ruefully contem lating 
his expiring horse, the torn up ground and broker 
shrubs showing the severity of the death struggle. 
He said that the animal, which was young and 
restive, had backed into a clump of nettle trees, 
and, as he expressed it, “I just had to look on 
while she smashed herself to bits agin the trees.“ 
Curiously enough, horned cattle are unaffected by 
it, and I have even seen them eating the leaves 
when grass failed. The usual bush remedy is the 


. | Juice of the ounjeboy, a species of Arum always 


found in the same locality. The small leaved 
stinging tree is remarkable for being only harmful 
when young, the leaf of the fall-grown tree being 
quite devoid of stings. 

While on this subject, a hint to some of your 
readers who may happen to live by the sea, and to 
be annoyed at night by cats. Get a few fresh 
starfish, cut them up, fry them in grease, and dis- 
tribute them where the disturbers most frequent, 
and they will give no more trouble. This recipe 
I had from the late Frank Buckland. 

Tukang Besi. 


GAS REFUSE AS AN INSECTICIDE. 


{27589.J—I_ CAN thoroughly corroborate the 
opinion of “ Hortus” on the valuable properties of 
gas lime properly applied to land. Inafresh state 
it is so acrid and caustic in its nature that any kind 
of growing vegetation is killed outright; but under 
the careful manipulation I have practised, the 
application of this chemical product is most re- 
munerative as an insecticide. There are a number 
of localities in our Northern counties where carrots 
are devoured before obtaining half their natural 
size by the larva of the carrot fly, myriads of small 
maggots boring through the roots till dried up. 
This pest has been long ago described by the 
specialist on Agricultural Entomology, Miss 
Ormerod, as Psylomia Ros. She used “soluble 
phenyle? with effect; even infected plants 
recovered, Two years ago, I happened to be stay- 
ing at a house where the old Scotch gardener was 
lamenting to me that he could never raise a carrot, 
and asking lif I could recommend a remedy. For 
some time I had been thinking of gas lime, having 
heard many similar complaints from other men, 
who had to buy carrots at a distance, although they 
sowed annually on their own ground. Now for the 
experiment. It was autumn, and I told “ Mac” 
directly he had got the bed ready for the future 
season (about October) to procure half a large cart 
load of gas refuse from the gasometer, three miles 
off; to trench the ground 2ft. deep, spread the lime 
on the bottoms, then fill up with the original soil, 
to leave the ground alone all the winter. In early 
spring, during heavy rains, to dig deep, and 
thoroughly; then to go over the plot occa- 
sionally with the fork, so as to loosen the earth, 
and assist the gaseous product to evaporate. He 
carried out my advice fally, and on the following 
year’s visit to that house, old “Mac” took me to 
the kitchen garden to show me an unusually fine 
bed of Altringham carrots. There they were, with 
rich green foliage of stout, healthy proportions. I 
sent an account of my success toa local newspaper. 
where the City Gasometer Company read it, and 
wrote to me for verification, ending by their send- 
ing out printed memos. to our horticulturists. The 
gas liquor insecticide must be plentifully diluted 
with hot water. This, when cold, and further 
weakened with cold rain water, can be used with a 
syringe for all hard-wooded plants, squirting across 
them so as to avoid wetting the roots. Eos. 


Carbolic Acid as a Safeguard Against 
Insects.—Many people do not know how easily 
they oan pretect themselves and their children 
against the bites of gnats and other insects. 

eak carbolic acid sponged on the skin and hair, 
and in some cases the clothing, will drive away 
the whole tribe. A great many children and not 
a few adults are tormented throughout the whole 
summer by minute enemies. e know persons 
who are} afraid of picnics and even of their own 
gardens on this account. Clothing isan imperfect 
protection, for we have scen a child whose foot and 
ankle had been stung through the stocking so 
seriously that for days she could not wear a leather 
shoe. All this can be averted according to our 
experience, and that we believe of many others, 
by carbolic acid judiciously used. The safest 
lan is to keep a saturated solution of the acid. 
The solution cannot contain more than 6 or 7 per 
cent., and it may be added to water until the 


latter smells strongly. This may readily, and 


with perfect safety, be applied with a sponge. 
We have no doubt that horses and cattle could be 
proteoted in the same way from the ‘flies, which 
sometimes nearly madden them, and it even seems 
pa that that terrible scourge the African 
5 might be kept off in the same manner. 
Lancet. . 


REPLIES TO QUERIES. 


— — 


„In their answers, Correspondents ars respect- 
fully requested to mention, in each instan:e, the title 
aad number of the query asked. 


[61903.]—Harmonium.—“ Queen seems to 
think that I hold a “wrong opinion ” (p. 420) about 
something or other, because, on p. 87, I said, 
„Whether broad or narrow, it makes no difference 
in that matter.” If Queen will kindly refer 
back and endeavour to understand the full mean- 
ing df “in that matter,” he may alter his opinion; 
because I said simply if his reeds vibrated freely 


through the apertures in the open air, they ought 


to do the same when the pan is closed and they are 
on their wind. In that matter it makes no 
difference whether broad or narrow. It seems now 
that the pallet apertures of the bottom octave of 
16ft. were not large enough; but the affair has 
ended happily, for “Queen” is satisfied with his 
harmonium. He now asks whether there is any 
difference in the make of pans for broad and narrow 
reeds? There is a difference in the make of pans 
from different makers, and also between those that 
are solid and those that are built up; but, provided 
the apertures are large enough, broad reeds can be 
used on any pan. Whether they yield the best 
results in that case is another matter. That is 
where the superiority of the Mustel comes in: the 
channels are proportioned to the reeds and the 
effect desired.—ORGANON., 


{62000.]—Steam.—The engine is non-conden- 
sing, and has very short steam passages. I wish to 
know about how many feet per minute or hour she 
would usé. Much obliged for your answer; but 
what amount is 25lb. per horse-power, as I know not. 
—C. A. BENEY. 


[62237.]—Colours (U..) What do you mean 
by “ print stains ? ” printing ink, use turpen- 
tine.—SM. l 

[62458.]—Air Propeller.—The only device that 
will apparently suit “R.A.” is a blowing engine, 
or one of the air-pumps used in modern refrigerat- 
ing-machines.—s. D. 


162462.]J—Bookbinding.— Why not use it the 
same way as the gold leaf?—Glaze the part and 
put on the leaf, using much cooler tools? But it is 
not worth while using such stuff, which will soon 
lose its colour. Letter the label without using 
anything ; but getting a good impression : rub into 
that a little gold size mixed with yellow ochre, and 
when tacky dust on Bessemer powder, or one of 
the bronzes, and wipe off when dry with a hare's 
foot or a bit of cotton wool.—J. Z. 


[62468.]—Compensated Pendulum for Eight- 
Day Clock.—I don’t think much of this pendulum 
qua pendulum ; but a cap of brass could easily be 
secured to the glass rod by means of fresh-burnt 
plaster of Paris mixed with gum-water or alum- 
water. If necessary, the end of the rod could, I 
suppose, be increased in diameter to, say, 4in., and 
a screw thread be turned on it which, with a 
similar thread in the cap and the cement above 
named, woald make a fast job—NuN. DOR. 


[62473.J— Engine Query.—You are quite cor- 
rect—the average pressure in l.p. oylinder is same 
as back pressure in h.p. cylinder, less the usual 
loss between cylinders, which varies considerably 
with the engine; the error, of course, lies with me 
—very stupid not to notice it (on my part). The 
average in l.p. cylinder is about 111b.—or, say 10, as 
before, and that in h.p. cylinder 2lb. or 8lb. more 
is the back pressure on that piston. Re books for 
honours—if you are a good mathematician, and 
will stick to it, “ Rankine” is as good as any, per- 
haps; and also Reed's and Saxton's works. 
Of course, it is not merely a matter of book know- 
ledge ; you must be prepared to launch out a bit 
and show what you know, and the reasons for your 
opinions in “honours” examinations—T. C., 
Bristol. : 


[62474.] —Foul Zinos.—“ May difference of 
opinion never alter, &c.; but surely such a contra- 
diction as appears under this heading on p. 827 is 
not a difference of opinion, but a difference on a 
matter of fact, which ought to be put right for the 
benefit of readers. ‘Those who replied are, no 
doubt, all estimable gentlemen ; but some of them 
must be wron ; and it would really be interesting 
to know whether the hard red deposit on the zine 
of a bichromate cell is “chromic alam” or “ mer- 
cury chromate.” There aresix replies, and I should 
think the querist must be fairly puzzled by the 
advice offered. Where is Sigma ?—MAG. EST 
VER. . 


[62481.]—Measuring Taper Tanks.—I don't 
think this oan be easily done without actual trial 
with so many gallons of water, having a wand on 
which the height can be indicated for future use.. 
but H. L. G., or some other of our mathematical 
readers, oan erhaps tell you if it is possible to work 
such a sum by arithmetic—SELIM, f N 
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[62485.|—Tinman’s Prices.— The only means 


of obtaining such information is by inquiry at the 


works; but the querist does not say whether he 
wants the prices of manufactured goods or the 
pe paid the workmen for making them.—C. 


[62499.]—Abyssinian Well.—That is, a pump. 
Unless the water can be found at less than 30ft., it 
will be no use attempting to sink a well; but as 
there is stone and shale to be got through, I should 
think that the ordinary well-boring tools will have 
to be adopted.—N. T. C. 


[6 2502.]J— High-Speed Electro-Motor.— As I 
cannot gain access to the work mentioned by Mr. 
Bottone, I thankfully accept his offer to reproduce 
the article, which would probably be interesting to 
other readers. Will Mr. Bottone also kindly notice 
the suggestion and query at the end of my com- 
munication on page 374 ?—SCHNELLIGKEIT. 


(62503.]—Outting Small Brass Wheels. 
If this querist can see p. 119, Vol. XIII., he will 
find thereon a rather lengthy reply by our old 
friend, J. K. P.,“ whose practical pen is much 
missed from our pages.—T. G. 


[62504.]—Glaziers’ Diamonds. — As no one 
seems to have answered this query, perhaps the 
following extract from a repl which appeared on 
p. 166, No. 319, will not be without interest: A 
glazier when he gets a new diamond has to try it 
several times before he can get the right cut. He 
tries it at different angles, sometimes leaning over 
his rule, and the reverse, sometimes more upright 
and sometimes more slanting, and when he gets 
the cut he must hold his hand stiffly in the same 
5 the whole length of the cut. If he finds 

e cannot get it, and all his attempts turn out 
scratches, he must have it re-set, which means 
that the setter will present another angle of the 
diamond, the present angle being of no further 
service. Being a subscriber to the MECHANIC 
from the first, and never seeing anything with 
reference to glaziers’ diamonds, perhaps a few 
words on the matter would be generally useful. I 
am old enough to know that the only diamonds in 
the trade were called pencil diamonds —that is 
the diamond was fixed at the end of a round 
ferrule like a pencil, consequently it was most 
difficult to get theicut and to retain it. In conse- 
quence of that, a patent was taken out for the 
glaziers’ diamond in the present form ; it was then 
called a plough or swivel diamond, and goon super- 
seded all the others, as the cut was so easily ob- 
tained, and the old glaziers were sadly grieved at 
the introduction, because they thought anyone 
could become a glazier, the difficulty of cutting 
being made so easy by the new form. Now, with 
reference to the cut, the diamond in a pin or ring 
will not cut the glass—not even the Koh-i-Noor— 
it will only scratch it. The diamonds for cutting 
are set just as they are found, for it is the vitreous 
orust, not the diamond, that cuts the glass, and 
when this is worn or broken off, the diamond will 
no longer cut but only scratch. Three or four 
years ago there was an article either in the 
Engineer or Engineering upon the cut of a diamond. 
The writer in that artiole thought it was to be 
accounted for in the following manner —viz., the 
diamond made a groove in the surface of the glass 
in the shape of a V, and the diamond acted as a 
wedge in that groove, and the pressure of the hand 
on it was the means by which the cut was pro- 
duced. But, having some years’ experience in 
cutting, I cannot agree with that idea. My 
opinion is that in drawing the diamond along 
electricity in the form of heat is produce 
between the point of the diamond and the surface of 
the glass; glass being comparatively a non-con- 
ductor of heat, and the vitreous crust also, there is 
nothing to absorb the heat, and the consequence is 
a minute fracture, and these minute fractures 
arising at intervals following the diamond all 
along the cut, for if we turn the glass up to the 
light, we find a line of light with several spurts 
regularly entering the body of the glass, and this 
shows the differences between the scratch and the 
out. This line of light clearly arises through the 
fracture in the glass, the light being reflected from 
the edge, thus the piece of glass is absolutely 
separated the width of that line, whatever it may 
be, for the light could never be reflected without. 
Sometimes when the glass is thin, the cut abso- 
lutely goes right through. A outter knows when 
he bas got the cut by the musical hum that is given 
out as he draws the diamond along, and it will be 
found on close examination that these spurts are 


very regular, like the teeth of a fine saw, and it is 


the detonation of these minute fractures that gives 
the musical note, and thus arises the expression a 
‘sweet cut.’ That electricity is generated between 
the point of the diamond and the surface of the 

lass, cannot be doubted, for when we have a 
diamond with a coarse cut, minute films of glass 
are thrown aside by the diamond, and as they fall 
on the glass seem alive with electrio action. I 
would add here that it is my opinion that glass not 
annealed would be better isolated than the annealed. 
I gather this from the manner that a glazier's 


Mr. Fryer ever intended to mislead the readers of 
the“ E. M.” about the price of harmonium reeds ; 


good quality,” and that although he had been told 
in an “early volume that the price mentioned 
was too high. On p. 503 of Vol. XLI., “G. L. B.,” 
referring to this matter, stated distinctly that the 
price of the best reeds made varied from 9s. 6d. for 
the bassoon set, to 11s. 6d. for the broad bent. Some- 
where I havea letter from M. Esteve written a 
good many years ago, in which he informed me 
that he did not supply reeds direct from the factory, | H.P 


which 
reply in which [ gave them? On p. 524, Vol. XLI., 
he said he was justified in keeping to his previous 


from an alleged list of a “well-known London 


broad 22s, As I said before,I do not suppose 
that Mr. Fryer had any intention to mislead ; but 


he acknowledged he had been also told in an 
“early volume —why did he contradict and en- 
deavour to expose what he was pleased to call 


week he says he “considers a good set of reeds to 
be worth (if worth is considered) 188. or 20a.,” 
although he is aware the “ very best (p. 375) that 


what Mr. Fryer says about the bad policy of 
soul of the harmonium, it is always advisable to 
procure the best that can be obtained, for it is 
inferior reeds in polished mahogany. If it is true 
that some people charge 25s. for a set of reeds, as 


Mr. Fryer asserts, your readers will know what to 
think of such dealers.—G. L. B. 


with Names and Numbers. — Although not 
the American Jewellers’ Journa 
of the manner adopted at Elgin for printing watch 
dials, may be of interest to your readers :—“ We 


dials employed at Elgin, a system first invented by 


coppers, after a limited use, are discarded, as the 
collodion and friction of rubbing in the pigment 
tend to mar the distinctness of the image. These 
collodion sheets are next laid carefully on a dial 
which has been already baked and polished, and 
after removing the paper backing, used to facilitate 
handling, the dial is gently fired to evaporate the 
collodion and fix the pigment firmly on the enamel. 
Dials are thus produced of a beauty and accuracy 
all depending upon the execution of the original 
model; and as such a model, laid out mathe- 
matically and finely engraved, serves to always 
produce its counterpart, dials are made with an 
accuracy and cheapness not to be attained by the 
old process of individual treatment. Various 
colours may be printed, only requiring care in the 
first laying on of the pigment.”—C., B. G. 


[62584.] — Norway. CORRECTIONS. — For 
Judvangen read Gudvangen. For Qudoangen read 
Gudvangen. For Aasdal read Aardal.—R. 0'H, 


62587. |—Equations.—To J. R. C. Charing. 
—There was a misprint in the query, the letter r 
having been used instead of x. There were two 
different systems of equations, A and B, namely— 


diamond acts on the surface of the unannealed glass. 
—HENRY PAGE.” I do not know whether this 
information will be of use to “Aun V.“; but I 
think it will, and I also think that those of your 
readers who have the earlier volumes could often 
answer queries which might otherwise go into 
U. Q., if they would quote the replies to them 
which may be found in the early numbers.— 
E. D. P. 

[62523.] — Harmonium Vibrators. — Mr. 
Fryer, on p. 421, remarks that “G. L. B.” “has 
not (fully) answered the query, as he has not told 
the querist how the blocks are cast; he has only 
(very briefly) given instructions respecting the 
fitting of the tongues or vibrators.” Permit me to 
ask why, if Mr. Fryer thinks so, he did not himself 
tell the querist how to cast the blocks, and why in 
his previous reply he did not, even “very briefly,” 
tell the querist how to make the vibrators? Mr. 
F. gave no information whatever; but he finds 
fault with my reply, because he thinks I ought to 
have told the querist how to cast the blocks. Now, 
I did not do so for two reasons: first—which seems 
to me all-sufficient—because the querist asked 
simply how to make vibrators ; secondly, because I 
assumed that it was not likely he wanted to cast 


blocks, or that if he did, he knew he must get a set at+jfy=a } A 

as a pattern, As to what Mr. Fryer says about his y+4yz=b 

being “discourteous ” — that is impossible as e — 

far as I am concerned, on the principle Vr V V = 
that “a wise man will not offend me; 1 ＋ 9 T2 2 5 B 
no other can.” I have not the slightest idea that 2 ＋ 9 + 22 . C 


System A is quite independent of B. I hardly 
think that anybody but a first-rate mathematician 
can solve these equations without involving a com- 
plete equation of the fourth degree in the result, 
if it is at all possible—E. GOBERT, 7, Ducie- 
street, Longsight, Manchester. 


[62608.|—Pronunoiation of the Irish GH— 
TO MR. BROWN, BELFAST.—In “ Penzance” the 
accent is on the last syllable, and the a is pro- 
nounced very broad.—REYMOND. 


[62618.]—Dynamics.—I see that the two 
replies to this query are not in agreement as to the 
i I may observe that I wrote, or intended to 
write, 6,000 revolutions per minute, not 600, as the 
speed of the flywheel.—_SCHNELLIGKEIT. 


[62622, ]—Cement.— Puss” can, I think, make 
a cement that will answer his purpose by melting 
2 parts black rosin and 1 part of good beeswax in 
a ladle, and use while hot ; he will then be able to 
take light cuts without the work flying off his face- 
plate. A little more wax can be used if found 
necessary.—OIL RAG. 


[62622,] Cement.—If you wish to place wood 
on your face-plate, use one of the following 
cements :—Melt four parts of rosin, one of pitch; 
while boiling hot add brick-dust, until, by dropping 
a little on a stone, you think it hard enough; then 
pour into water, and immediately make up in rolls, 
and it is fit for use. Or, finer: one part resin, two 
of pitch, and add red ochre until you think strong 
enough. If it is in winter you may use a little 
tallow with it. When you want to use, apply to 
face of chuck and warm at fire; then place the wood 
on chuck with slight pressure.—HSSEX. 


[6263 1.]— Telephone Call Bell.— Tou must 
connect up your bells with Morse keys, as shown in 
answer 62598 of last week’s MECHANIC, taking 
wire O to the telephone line and wire P to earth by 
soldering it to the gas or water-pipe. You will have 
to use seven or eight cells at each end. You willnot 
do much good with cotton-covered wire on you 
bobbins, as it takes up so much room, but bobbias 
13 long by 4 diameter, wound with 30 wire (silk 
eorered) will give very good results.—CONEY. 


[62687.] — Compound Steam-Engine. — I 
notice, in my reply to the above, that in the matter 
of compression I have included the 3in. of clear- 
ance, which must, therefore, be deducted to 
give distance from end of stroke, and which 
be 5in, and 7in. respectively, instead of Sin. and 
10in. as given.—T.C., Bristol. 


(62640.]—Legal.—In each of the cases stated, 
if the mortgage deed is properly drawn, the mort- 
gagee has ample power to convey away the pro- 
perty without the necessity of getting either the 
mortgagor or his trustee-in-bankrupto to join m 
the conveyance. In each case also if the mort- 
gagee, after selling the property, should have 50 
surplus in hand, then, the bankruptcy being ol 
he must hand over such surplus to the mortgagor. 
If time permitted, the mortgagee should a 
. the value of his securities by 8 
then proved for the deficiencies, if any.— EI, 
Birmingham. 

[62647.]—Bees or What f—I have some oe 
picion that the inseots from which “ R. N. v 
find a method of riddance are some kind of ant. 2° 
that as it may, I recommend him to take a large oan 
or two of water, as nearly boiling as he can hegre 
to the spot, and pour the water freely over = 
mound, and don't be sparing in the quantity. 
GAMMA SIGMA, l 


but “litera scripta manet,” and on p. 220, Vol. 
XLI., over the signature G. Fryer there can be 
read—“ I still retain my unalterable opinion that 
18s. is a very moderate charge for a set of reeds of 


but that they could be obtained of two agents in 
London, and that is how I came to learn the prices 
T gave. But how did Mr. Fryer treat the 


statements, and to “ expose false ideas he quoted 


firm” that Esteve's reeds were 18s., best extra 


when he was told so distinctly the real price—as 
“false ideas? Even in his reply on p. 421 last 


can be bought can “now” be had for 12s. As to 


making reeds when they can be had as low as 6s. 
I would point out that as the reeds are the life an 


better to have good reeds and a pine case than 


[62553.] — Printing White Enamel Dials 


exactly an answer to the query, the following from 
, giving an acoount 


have just examined the present system of printing 


Henry Abbott, of New York, and supplemented 
by the experiments and exertions of Mr. Figgler, 
the present superintendent of the dial department 
at Elgin. This system dispenses with all the old 
army of skilled dial painters and rulers, besides 
producing work of an accuracy and beauty they 
could never hope to equal. Asat present employed, 
the first step taken is to engrave on a steel plate a 
pattern of the dial they wish to produce. This 
steel plate once made serves as a model for ever, 
for from it is first formed a matrix of brass, on 
which is made by. the usual electrotyping process a 
number of copper electrotypes, containing the 
pattern substantially the same as the first engraved 
steel plate. These copper eleotros are next covered 
with the pigment they wish to mark the dial, and 
after drying are cleaned off carefully, the pigment 
of course remaining in the depressions. These 
cop er plates gre next placed upon a flat, revolving 
table, and collodion poured upon them. Centrifugal 
force disperses the collodion evenly over the plate 
and in afew moments the film of collodion, backed 
by a sheet of paper, is carefully removed, having 
taken up the pigment from the plate. These 
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behind them. 
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[62650.J—Primula Oulture.— Lou do not 
name the section of this rather large family. Do 
you mean indoor or outdoor kinds? These being a 
favourite class of flowers with me, I can give you 
the needful information when I hear your require- 
ments in the above line.— Eos. 


[6265 l.] Rhododendroas.— Too much heat is 
the usual fault of growers. A peach-house or cold 
greenkouse is best till the winter grows severe, 
then 50° to 55° is desirable. I never move any 
plant whatever until the sap is well down. Fibrous 

eat is required to a large extent, and there should 

e plenty of root room. Half rich pasture loam, a 
little sand, and the abeve peat, make the best soil 
for rhododendrons. All the greenhouse kinds are 
very floriferous if treated as above. Azaleas, too, 
also are spoiled by too high a temperature while 
making buds.— Eos, 


{62656.]—Photography.—If Chips desires 
good negatives from the plates mentioned, he 
should take off the instantaneous shutter, and use 
the cap supplied with Lanoaster's instantograph, 
and give a decent exposure of from two to five 
seconds on bright days, and even longer in dull 
weather. The number of good pictures secured by 
instantaneous shutters bears a very small propor- 
tion to the number of plates wasted in the craze 
after rapidity.— W. G. W. 


(62657.]—Coil Reel.— The reel to take the 
quantity of wire mentioned should be 4} long by 
2 diam. Diameter of centre fin. to allow for 4 
core. You will have to tip the adjusting screw 
with platinum, and also a clip on spring opposite 
screw. You can solder these on.— R. E. BELFAST. 


62661.]—Tin Alloy—Melting Gold.— When 
gold plate gets mixed with base metal (no matter 
how little) it becomes useless for practical purposes, 
and must be refined, and“ I. E.” will find it to be 
his best plan to sell to the refiner and buy fresh 
gold—DENS. 


[62674.] — Mica. — According to Dana, silica, 
46°3 ; alumina, 36:8; potash, 9°2; ferric oxide, 
45; hydro-fluoric acid, 0'7 ; water, 1:8. Uniaxial 
mica consists chiefly of magnesic and aluminic 
silicate; 4MgKFeoO(Al Fe), O, 4SiO, In biaxial 
mica KF'eO, 3( AlFe),0,, 6810, on the other hand 
potassio silicate predominates ( Milier).—SM. 


[62674.]—Mica.—This is Klaproth's analysis of 
mica, which is not quite correct, but may be near 
enough for Mons,” :— 


Silioa  ........scscesecsees sevre 4T 
Alumina ..........cccccccesccces 22 
Oxide of iron 15˙⁵ 
Oxide of manganese ......... 1°75 
Ph 8 14°5 


62674.]—Mica.—Analysis of colourless mica 
({Muscovite) :— 


Silica eee 46°36 
Alumina ..... N 36 80 
Sesquioxide of iron 453 
otash ........ e 9'22 
Fluorine 0˙67 
Water 1°84 
99°42 


Specific gravity, 2:90.—F. J. HARRISON. 


[62675.)—Emery Wheel.An emery wheel 
that has broken in two is not safe, no matter 


what cement may be used to join it. It was a 


defective wheel to start with, and may split again, 
even if the cement does not give way.—NEMO. 


[62677.])—Barrel Pump.—You do not give size 
pump; but as the pressure, with friction, 
amounts to something like 40lb. pe square inch, 
that will acoount for a good deal. But the delivery 
is certainly too small; if only lin. put in l}in. at 
least, and an air-vessel close to pump would ease it 
A little.—T. C., Bristol. 


62677. — Barrel Pump.— Lour arrangement 
in sizes of pipes is not suitable, and possibly 
something beyond that. If you will give the 
following particulars: inside dimensions of pump 
barrel, working length of stroke, or piston-rod in 
barrel, length and leverage to handle, I will try to 
put you right SOMERSET LAD. 

[626 79.]— Weak Ankles.—Having one's instep 
pressed down by too much standing is so curious 
# complaint that Hard Struggler would confer 
a great benefit upon surgical science by a detailed 


`- description of it. We have heard of “ bone doctors” 


who were able to cure complaints their patients 
never suffered from, and to leave other worse ones 

i Has H. S. only got his instep 
“raised” to find his ankles weak s he another 
victim ?—DocTOR MEDICINE. 


[626 79.]J—Weak Ankles.—Nothing like the 
topical application of cold : ice in lumps, or a con- 
tinuous stream of ised water from a tap, on rising 
and going to bed for half an hour each time. 
speak from personal experience; it was the only 


active remedy I ever found for a dislocated thigh 
imperfectly reduced. I have gone limping toa 
Himalayan river, fed by snow, where two or three 
days’ wading to my waist in my favourite pursuit 
of fishing set me up again strong on my legs, to the 
surprise of my companions, who thought I should 
prove a camp encumbrance. Next come suitable 
boots, which Hard Struggler should get speci- 
ally made of stout, stiff leather, to the same pat- 
tern as lady's high walking boots; he will find 
these, when made with low heels, very supporting. 
My theory of “ cold dips ” is not a new one. Over 
50 years ago I have seen the horses, after a long 
day's fox-hunting, taken to the frozen pond, the 
ice was smashed, and the animals held there for a 
quarter of an hour. Subsequently, electric appli- 
ənces might benefit this case; there used to be a 
man at Brighton who made and sold such curative 
socks and soles.— Eos. 


[62680.]—Santonine.—Santonine is sparingly 
soluble in boiling water, but readily soluble in 
chloroform or boiling rectified spirit. It is also 
very soluble in pure ether—REYMOND. 


[ 62680. ]}—Santonine.—Santonine is abundantly 
soluble in chloroform. It dissolves in water in 
the presence of sodium carbonate if sufficient be 
present to form an alkaline salt, which possibl 
occurs in consequence of santonine being an acid, 
though not of a well-defined nature.—ALOIN. 


[62683.]—Clockwork Arrangement.—Have 
@ small pinion on spindle that carries C, and let a 
large wheel gear into this direct, in the usual 
clockwork style, but all the wheels in a line, to save 
room. You can wind from A; turn spindle of 
spring. Have a brake-wheel near B, the brake to 
be always kept on by means of a spring and lever, 
which lever you oan press more or less hard to 
release brake as you desire.—T.C., Bristol. 


[62684.]—Chemistry.—Dip labels in white of 
egg ; well steam till opaque, and dry at 210° Fahr.— 
SSEX. 


[62684.]-—Ohemistry.—To preserve labels on 
bottles. First warm the bottle with the label on it, 
and then coat it with melted paraffin wax. This 
will withstand both acid and aikali—ALOIN, 


[62684.] —Chemistry.— Flint glass contains 
lead, which forms with ammonium sulphide, lead 
sulphide. Green glass contains no lead, so the 
above does not happen; therefore, it is best to 
keep it in green bottles. To render labels acid 
proof, stick them on to the bottle, let them dry, 
warm the bottle, and give your label a coat of 
8 wax: this resists water, and most acids.— 

RINCIPIA. 


(62684.] — Ohemistry.—The supposed benefit 
is that the green glass prevents the action of 
light; the real benefit is very trifling, as the green 
lass admits a large percentage of actinic rays. A 

etter colour for retarding the chemical action of 
light is ruby red, the same as used by photo- 
graphers. To prevent labels being destroyed by 
acids, &c., after having attached them with good 
paste, allow them to dry thoroughly, and then rub 
them over with a hot flannel rag dipped in hot 
melted paraffin wax.—S, BOTTONE. ~ 


(62684. —OChemistry. — Concentrated am. sul- 
phide will keep well in any coloured bottle; but, 
after dilution, it begins to decompose and deposit 
sulphur, This decomposition is hastened by ex- 
posure to light; but I am unable to say if green 
glass will prove of any service. Try it. With regard 
to labels, an experience of fifteen years authorises 
me to say that there is one method only, and it is 
this: Affix labels by (preferably) glue. When 
dry, size well, Next, varnish with copal. When 
quite dry, brush hot paraffin over the whole side 
of the bottle on which the label is affixed. The 
yaraffin must be smoking hot. The bottle must 

e empty, or the wax will be chilled too quickly. 
The brush should be flat and broad, and applied 
rapidly in downward strokes only. The paraffin 
cools quickly, and is sufficiently transparent. For 
acid bottles, two coats of paraffin may be conve- 
niently applied.—SM. 


[62684,]—Chemistry.— Although in our labora- 
tory SAm, is kept in green glass bottles, I do not 
think much advantage is thereby gained, as it 
“ goes bad and deposits sulphur the same as that 
in white bottles. That, however, which was kept 
as stock in a well-stoppered green bottle in com- 


5 darkness has kept intact for eight months. 


am about to try keeping it under petroleum, and 
will communicate result. For labels I think 
nothing is so good as solid paraffin rubbed on to the 
bottle and label whilst the former is hot. I have 
also used with great success the following method. 
Size the labels twice, and then give two coats of 
pale oak varnish. This answers very well, resisting 
the strongest acids. For strong SO,HO,, NO,HO, 
and NaHO I should recommend writing the name 
of the substance on the bottle itself with a pointed 


atick dipped in Brunswick black. This covered: 
-with size and pale oak is undoubtedly permanent. 


—F. J. HARRISON, 


[62685. ]—Still—1. No; you cannot legally have 
a still in your possession without the 5 
and permission of the Excise autborities. 2. If 
you wish to distil other than exciseable liquors, no 


doubt you will get permission by calling at the 


nearest excise or inland revenue office, and telling 
them all about it.—B. Sc., Plymouth. 


[62687.] — Deafness.— What is the primary 
cause of your complaint? ‘There are so many in- 
curable forms arising from violence, as in the oase 
of a friend who was struck, while a young man, by 
the flat of a French Dragoon’s sabre across the 
ear, and was stone deaf on that side till his death 
in old age. Cases the sequele of scarlet fever and 
measles often belong to this class, deaf from in- 
fancy to the grave in both ears. The tractable 
forms may arise from neglected colds, malarious 


‘air, strong drinks, and various simple forms of 


auritis, frequent bathing, and over diving, being a 
common one, besides sleeping outside in a dewy 
night. Should your complaint be recent, inject hot 
water, as warm as you can bear, with a squirt, two 
or three times in twenty-four hours; then go to a 

ood chemist, and obtain a very tightly-stoppered 

ottle of one ounce ether, with a few drops of 
laudanum added, holding your head with the 
affected ear straight upwards, get a person to pour 
in two or three drops of the mixture, keep your 
head in the same position for a minute or two, then 
insert a piece of cotton wool in the cavity of that 
ear, always wearing it so after eaoh application of 
two or three times daily. I wish to know how 
your deafness was produced, as medical galvanism 
may be advisable.— EOS. 


[62688.J—Irish Moss.—This can be made into 
a jelly by placing it in a tub and oarrying a steam- 
pipe to bottom of same for boiling it. You must 
5 15 well, as there is always a residue.— T. C., 
ristol. 


[62688.J— Irish Moss. — If you gather this 
fresh off the rocks you must wash it in several 
fresh waters, picking out the dark bits, if you re- 
quire to have the jelly very pale. If you buy 
the dried moss, Carrigeen (g pronounced hard 
say like 5), pick it well, then steep it for sever 
hours in cold water to soften, after which, let it 
melt in the same water over a very slow fire. 
Flavour with lump-sugar, or with powdered sugar- 
candy, and ratafia or vanilla, or anything you like 
better. Use (say) a handful to a pint of water, 
and in future make it more or less stiff, according 
to taste. —H. O'B. 


[62690.]—Boracic Acid.—The use of this as a 
reservative of food has been prohibited by the 
rench Government on account of its injurious 

action on the system; if used with fruit, in any 
quantity, it would alter its colour., Much informa- 
tion on this subject will be found on reference to 
recent back volumes of the ENGLISH MECHANIC, 
—S. BOTTONE. 


[62690.]—Boracic Acid.—I have had a good 
deal of experience in the use of boracic acid asa 
food preservative, and I am of opinion that it has 
no perceptible effect when taken into the aliment- 
ary canal even in considerable quantity. Medicin- 
ally, I have given it to check fermentation in the 
stomach, but have not found it equal to other 
antiseptics for that purpose. Its great advantage 
is its cheapness; its disadvantage its insolubility, 
which radon it often inert. The disoovery of a 
soluble borate which will possess the qualities of 
the acid will be of great value to the community. 
—DOCTOR MEDICIN Æ. 


[62690.]—Boracic Acid.—It is allowed by the 
faculty that boracic acid is not hurtful when taken 
internally. This substance alone and in combina- 
tion has been, and is, used as a preservative and 
anti-ferment. It enters into the composition of 
many of the preservatives that are daily advertised. 
Alone it does not act well, as the free acid appears 
to form chemioal combinations with the substances 
preserved, and after a short time gives rise to 
putrefaction. There isa new compound now being 
placed before the publio, called sozedus, which will 
preserve any liquid or solid food, and is epenn y 
applicable to the preservation of fruits of all kinds, 
god that without cooking them, See Sixpenny Sale 
Column.—SOZEDUS. 


(eron —Boracic Acid.—As a salt (not Dr. 
Allinson's) formed by its union with soda this bas 
become in general use for curing fish, and its action 
as a healthy antiseptic has been much questioned. 
Here is one of my observations :—In March last I 
bought mackerel cured in Norway, called in this 
country bloaters, and had some cooked for break- 
fast; the flavour was everything to be desired. 
My cat, defying all etiquette and morality, stole 
one and eat it. Next morning I became seriously 
ill with a bilious attack, resulting in vomiting a 
putrid mass untouched by digestion, a similar thing 
taking place with poor puss. ow as I am 
dyspeptic, and specially so as to animal food, I 
should not have thought any contretemps suggestive, 
but the septic condition of the cat's vomit was too 
conclusive to. pass over. I condemn boracic acid as 


448 ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1163. JULY 8, 1887, 
a food preserver, combined with, or rather in| few years (since I was sin Norway) prices may UN AN SWERED QUERIES 


solution in, glycerine. A Mr. Barf patented boracio 
acid as an antiseptio of food (milk to fish) under 
the name of boro-glyceride; it isto be seen quoted 
in most druggists’ wholesale price-lists.— THE 
LYDNEY DISPENSER. 


[62692.]—Springs.—Here is a query which 
gives no particulars as to how many turns per 
minute are required, and also pull. There is no 
difficulty in making a drum revolve for half a 
minute if it has to do but very little work.—T. C., 

ristol. 


[6269 2.J— Springs. — In the melopiano there 

is à spring 18ft. long by 2in. wide, contained in a 

drum bin. in diameter and 23in. deep; this, acting 

on a small gearing, keeps a bar in rapid oscillation 

os per second) for half an hour at each winding.— 
Bor TONE. 


62693. — Duration of Tropical Twilight. 
Reymond's difficulty probably arises from the 
fact that what astronomers call twilight practical 
people would very probably call night. For in- 
stance, at no time until after the 21st of this 
month is the sun more than 18° below the horizon. 
Therefore, according to astronomers, the darkest 
night we are now having is only twilight, lasting 
from sunset to sunrise. (See “ Astronomical Notes 
for July,” p. 405, “E. M.” for July 1). Probably, 
most people would call it night when they can no 
longer see the time by their watch, or read a letter 
in the open air. Here, in England, we are gene- 
rally sensible of a rapid diminution of light during 
about a quarter, or half an hour, at about 4.30 p.m. 
in winter, up to 9 p.n. in summer, that is, about 
half to three-quarters of an hour after sunset. The 
most daring “poetical license” occurs in Lord 
Beaconsfield’s “Popanilla,” where, in a tropical 
island, a twilight of “four or five hours ” succeeds 
the setting of the sun —NEPHESH. 


[62694.] — Silvering Without Battery.— I 
have done two grandfather's clock-dials as follows: 
Having thoroughly cleaned the article, mix a small 
quantity of nitrate of silver with water (say three 
parts full) in asmall pomade bottle ; when dissolved 
add a little salt to precipitate silver; then rub 
this on article with salt and wae: using a 
little water. When sufficiently silvered, dry, and 
laoquer. Will be pleased to give any further in- 
formation, if required. N. B. Don't put your 
pipers in the silver solution before putting in salt. 
| — DUFFER, 


[62698.]—Legal._—‘ Cheltenham” has no re- 
dress; there is not much law for beekeepers ; but if 
he had seen the swarm go off, and had kept them in 
sight, he could have followed them and claimed 
them; but he would have been liable for damage 
for trespass.— J. I. S. 


[62698.]—Legal—You have no right to enter 
your neighbours’ gardens to bring back a swarm 
of bees, and although your “honest neighbours,” 
as you call them, had told you where the bees had 
gone to, you could not have got them back without 
the consent of the occupier of the ground.—B.SC., 
Plymouth. 


[62700.]—Legal—Poor Rate.— The law on 
poor-rates assessment and odllection is contained in 
32 and 33 Vict. cap. 41, and in 45 and 46 Vict. o. 20, 
If the rate-collector has taken a dislike to you, pay 
pow rates as soon as possible, and then he won't 

ave any hold on you. You have got to pay the 
cost of a warrant immediately after it is issued, 
even although you offer payment before the levy is 
made.—B.Sc., Plymouth. 


_ [62702.] — Battery. — TO MR. BOTTONE.— 
Each cell will give 2 volts: hence the 10 cells in 
series will give 20 volts. When freshly charged 
they will give about 4 ampères on a short cirouit ; 
hence, you might be able to light four such lamps 
in two series of two in parallel.—S, BOTTONE. 


[62708.]—Dynamo Dimensions 380c.p.—To 
MR. BOTTONE.— Laminated Siemens armature, 
4in, long, 2in. diameter, wound with zlb. No. 
20 d.c.c.; field magnets 6in. high, 4in. wide, zin. 
thick, with 4in. wire space on cores. Wind the 
F. M. s in shunt with 5zlb. No. 20 d.o.o. Will 
absorb about 4H.P. A strong man can drive it 
from a lathe.—S. BOTTONE. 


{62704.]—Tour in Norway.—For a ten days 

hoto. trip I should recommend “Sodic” to go to 

dde, in the Hardanger Fjord. There are occa- 
sional excursion steamers from Leith to Norway 
giving ten days’ trip for £10, and visiting, 1 
believe, the Romsdal, Hardanger, and Geiranger 
Fjords; but 1 don't like exoursion steamers. 
Colonel Campbell will, I hope, excuse my answer- 
ing a query addressed to him. R. O'H. 


[62704.)—Tour in Norway.—Respecting the 
usual cost of board and lodging at country inns 
over Norway, I have already given my own experi- 
ence of it, 1 do not inolude beer in the estimate. 
Norwegian ale, at 5d. a big bottle—muoh better 
than the beer scld at most of our own roadside inns 
—is procurable all over the country, save in some 
out-of-the-way mountain parts. During the last 


have risen on a few of the more frequented routes, 
but not, I think, to any great extent. However, 
it is only fair for me to state that one of the lead- 
ing guide-books estimates the usual cost at a 
country inn at from 5s. to 6s.aday. Of course, 
the charges depend much upon what you have, a 
meat supper naturally costing more than (what 
used to content me) a basin of porridge and milk. 
Personally, I have rarely been over-charged, albeit 
it is often supposed that the “rich (?) English- 
man” is made to pay more than a Christiania 
student would pay for the same meal. Be this as 
it may, of the general honesty of the people one 
meets with I can certify that I have not seen it 
surpassed in any other country I have travelled 
through—most certainly not in England. As an 
instance of this I may mention the following :— 
Many years ago I had been staying some weeks at 
the Hotel Victoria in Christiania, when I left it, 
after paying my bill, for a few days’ excursion in 
Thelemarken. On my return to the hotel the 
waiter came to me with the information that he 
had discovered (during my absence) a mis- 
take in my account; in fact, that I had paid 
him some five shillings too much! I believe 
that, as a rule—of course, not without exception— 
the Norwegian peasant is too proud, and has too 
much self-respect, to be a rogue. Not knowing 
what “Sodic's” tastes may be with regard to 
mountain scenery, and having no practical know- 
ledge myself of photography, I have some hesi- 
tation in suggesting any one of some half-dozen 
localities that might best suit him. Hardanger is 
in all parts beautiful, but wanting in boldness of 
mountain form when compared with the region 
about Gudvangen, and that of the head of the 
Nordfjord (where you have three valleys with 
their lakes and glaciers). The sky-lines in 
Hardanger are too flat to please me. However, 
the route from the fjord up to Skjaggedalsfos is a 
fine excursion, and there are perhaps a few others 
worth making. But if “Sodic” wants to be in the 
heart of the grandest scenery in Norway, where 
there is good accommodation and steamboat com- 
munication twice a week with Bergen, and all 
places on the Sognefjord, Jet him at least try 
Aurland (lodging at Brun’s house), which his map 
will show him: lies on a branch of that fjord a few 
miles above Gudvanger. A week may well be 
spent there after staying a couple ‘of days or so 
en route at Gudvangen. Gudvangen is often 
crowded during the season, but it is at all times a 
charming place. Of course Sodio would now 
and then row over from Aurland to neighbouring 
points on the fjord. After leaving Aurland he 
might pass two or three days at some station on the 
Lyster branch of the Sognefjord (vide guide-book). 
To make Bergen headquarters would be, I venture 
to think, a mistake; but a day or two may be de- 
voted to that picturesque town on first landing.— 
J. R. CAMPBELL. 


[62710.] — Electric Communication. — Gal- 
vanised iron wire will do if properly insulated and 
thick enough — say zin. thick. Four to six 
Leclanchés will be ample.—S. BOTTONE. 


[62710.] —Electric Communication. — Gal- 
vanised iron wire will do. No. 11 B. W. G. is about 
the size you want. No. 17 copper, however, is 
easier to work. Connect as shown in “ E.M.” of 
July 1st, reply to query No, 62598, using six batteries 
at each end instead of three.— JOHN THOMAS 
GARBUT, Leeds. 


. (62711.]|—Telephone Oircuit.—A double wire 
is not necessary; but it is better than using 
earth. You get louder results by using a return 
wire—at least, such is my experience.—SM. 


[62711.j—Telephone Oircuit.—Provided the 
“ earth is well made it will answer very well; if 
you cannot connect well to earth, use return wire. 
—PRINCIPIA, 


[62711.] —Telephone Oircuit.— Double line 
wire, or two wires, are not at all necessary; each 
can be used as return. See my reply to No. 62710. 
—JOHN THOS. GARBUT, Leeds. 


[62711.]—Telephonic Oircuit.— Earth for 
return; but as distance is short, use the same 
kind of earth connection at both ends—sa , the 
water-pipes. Solder your connections.—J.» FLET- 
CHER, Burnley. 


The ‘*Yorkshireman” Drill Ohuck.—Mr. 
Morris Cohen, of Kirkgate, Leeds, sends us a 
useful little drill chuck, which has been named the 
“ Yorkshireman.” It is made with a parallel shank 
or plug, which can be easily adapted to fit an 
lathe; and the hardened steel jaws will hold small 


all | drills with either straight or taper shanks. Mr. 


Cohen gays it is the most simple and convenient 
chuok in the market and the lowest in price. It is 
certainly simple and convenient, and we should 
think it must also be the cheapest. Ip will take 
drills from an eighth of an inch down to needle 
size. 


The numbers and titles of quertes which remain unan. 
swered for fwe weeks are inserted in this lid, and if ail 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of thetr fellow contributors 


Since our last, “Sm” has replied to 62237. 


Warming a Chapel with Hot Air, 207. 

. Flannel, 207. 

. Burnishing Bowls, 207. 

Grinding Tools for Haydon's Cutter Bar, 207. 
. Schuckert’s Ammeter, 207. 

Equation, 207. 

. Violin, 207. 


. G.W. Goods Engine, p. 304. 

. Rock Crystal Spheres, 305. 

. Mirror, 305. 

. Boiler Query, 305. 

. Speed and Feed of Saws, 305. 
. Perkins’ Boiler, 305. 

. Sextant Vernier, 305. 


QUERIES, 


162715.—Southport Sailing Carriages.—Wil 
any reader Kindly send a description of these? Pull par- 
ticulars of dimensions, construction, and rig, with, if 
possible, a sketch would much oblige.—V. 


162716.]J—Slide- Valves of Model Engine— 
Will some kind reader inform me how to set tne slide- 
valve of a small model engine, 3in. bore, l4in. stroke; the 
size of steam ports and slide-valve ? Should the valve 
have any lap over the steam ports? How must I set the 
valve to get the most power from engine, and the beat 
15 exhaust steam to be distinot as in large engine 

NER. 


(62717.])—Dynamo Design. —I am much obliged to 
Mr. Bottone for his answer, but I do not quite understand 
yet. I have got 4lb. of No. 20 wire on my armature, 
and I want to know what to put on the F M.'s to shunt- 
wind. Also, could any of your readers tell me how much 
wire, and what size, is put on one of Mather and'Platts 
No. 3 size Manchester dynamo, to give 50 volts, 60 ampéres, 
at 1200 revolutions, compound wound ?—LIBERATOR. 


(62718.]—F riction Olutch.— Will some kind reader 
give me some good form of friction clutch for 3in. shaft 
with detail sketches and figured dimensions ?—A. B. B, 


{62719.]—Ice House or Refrigerator.—I haves 
cellar 12ft. long, 3ft. Yin. wide, 7ft. 7m. high, which I am 
desirous of converting iuto either an ice house or retri 
gerator, in which to keep perishable goods in hot weather. 
Will some reader of E. M.“ kindly suggest the most 
economical method of constructing the same? I havea 
gas engine whish can be used for a fan.— BIRKENHEAD. 


(62720.]—Franklinisation.—Can any kind reader 
explain this form of curative electrical treatment? 
Reading a medical work a short time ago, I came 
across a paragraph stating that for severe nervous dit- 
orders Franklinisation iwas far superior to all other 
remedies—in fact, that it was an absolute specific. The 
patient was directed to sit on an insulated chair, bat no 
farther information was given. I wish to know how this 
particular kind of electricity is generated and applied in 
these disorders, and whether the apparatus would be er- 
pensive, and any other particulars likely to be of service. 
—NERO, 


[62721.]— Zigang's Electric Trampet.—Would 
anyone inform me how 1. To fix the armature or vibrating 
plate of Zigang's Electric Trumpet described in your 
issue of June 24, and what material is it made of? 
does it cover all the inside of the brass tube. 2. Wiab 
quantity, and what size jof wire to wind maguet with? 
3. Is yoke of magnet wound entirely closing up one 
of tube 7—EMIL. G. BERGERSEN. 


[62722..—Engineer’s Storekesping. — Can some 
fellow-reader kindly inform me of a modern system of 
keeping an engineer's stores, such as the arrangement of 
books, and the plan of receiving things from the works, 
Ec., and issuing to men? Any particulars giving the 
best mode of thoroughly keeping a store will oblige, or 
would like to correspond with some one.—F. O. T. 


(62723.]—Sounding the Whistle when Trains 
are Approaching a Railway Station. Some 
eight or ten weeks ago an article appeared in the 
papers respecting the cost per annum of sounding the 
whistle on the several railways inthe United Kingdom . 
As I have a wish to know, can any kind reader give me 
the information and oblige ?—J . STEELE. 


63724.] — Organ Mechanism. — In Hamilton's 
“ Gatechism of the Organ,” I find in a desoription of the 
Leeds Town Hall Organ, that on the solo organ, by means 
of a number of mechanical contrivances, certain ot the 
stops can be played in octaves to each other, while merely 
touching single notes on the clavier. Thus, for example, 
on drawing the stops labelled flute, clarionet, and bassoon, 
and pressing middle O of olavier, the result will be, the 
tenor C of bassoon, the middle C ofiolarionet, and O above of 
the finte, sounding simultaneously. Also in the Bir 
mingham Town Hall organ, that any stop or stops of ithe 
swell or choir organs car be played on the solo organ 
manual without interfering with their previous arrange 
ment on their separate manuals. A description of the 
mechanism to bring about these results will greatly oblige. 


(62725.]—Furniture Cream.—Will any of “Ours” 


J | kindly inform me how to make a good article in this line ? 


I have tried many ways with different results. Sometimes 
the trial is excellent, at others a complete failure, yet the 
same compound have been used. I should also be giad to 
know how to add colouring matter to make it an imitation 
of mahogany which is now in large demand. I have tri 
“dragon’s blood,” “rose pink,” and other coloaring 
matter, but it fails. Evaporation sets in and the coloar 
lost. Is there a book published on the subject ?—FONNTO 
GRAPH, 


and how must they be prepared to plate? Will some ex- 


ear Se VR 


3 


162729.— 
F. triend of mine-has been suffering from the above for this 
nat nine months past three months of hospital treatment 
- at Plymouth included. In the first place her leg was 


. knee is about three times the size it ought to be. Some 


, Æolian harp 
The point upon which I seek information is the note to 
; Which the strings should be tuned. The strings are ar- 


 itsucceed if I tuned the upper row to one note and the 
- under one to another, so as to make a sort of accompani- 


* whether there is any means of lessening the unpleasant 
. throbbing sound produced by low notes. Any informa- 
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[68738.] — Photographic — Ferrous Oxalate 
Peveloper.—Would Mr. Bottone kindly say what course 
he adopts with an under-exposed plate ? I use the iron 
and oxalate in proportions one to five, frequently omitting 
bromide. Nevertheless, though my negatives are fully 
exposed, they often require twenty minutes to half an 
hour for complete development. Edwards’ ready-made 
iron developer brings them out at once. What is wrong. 
with my developer? The plates I use are Edwards,” and 
tho“ Ilford.“ —P. H.K. 


677. Moulding Machine.—Would some kind 
friend answer the following? Suppose a pattern of a 
moulding that was required was given you on paper, can 
anyone tell how to strike out the shaps of the cutter that 
would be required? The shape of cutter would be a 
different shape to that of pattern moulding. How is it 
done ?— YOUNG MAOHINST. 


[63728.]_Stamping Sheet Steel.—I have steam 
power, and propose to set machinery to make in the 
cheapest possible way,from sheet steel, a large quantity. 
of working parts (which must be true and smooth) of say 
six different shapes, some having slots therein, and some 
bent, and ranging from 1-16 to zin. thick, the largest 
being 7in. by I by gin. Can they be stamped true enongh 
from eold metal to require little or no hand work? What 
sort of plant is necessary, approximate cost of same, how 


many pieces (of one sort) could be done at once, would. 


the sheets be first cut in strips; how should I proceed to 
case-harden a quantity; what sort of apparatus would be 
necessary to nickel plate them, approximate cost of same, 


perienced reader please tender the above information ? 
What might be the cost (having machinery) to finish up, 
say 100,000 such pieces ?—-STAMPING NOVIOE. 


Leg Out of Joint at .Knee—A lady 


weak, and she slipped and put her leg out at the knee. 
She had assistance, and her knee was supposed to be set; 
but, unfortunately, it proved a failure, and all the doctors 
have done to help her has not been successful in either 
allaying the swelling and pain at the knee (no can only 
move with the greatest difficulty by the aid of crutches) or 
help her to walk. Some doctors recommend amputation, 
others aay it will cause her death. No two doctors agree 
Canany one help her in her difficulty. I may add the- 


have suggested iron supporting the leg above the knee, 
others condemn iron. ANXIOUS ENQUIRER. 


(63730.|—_ASolian Harp.—I have recently bought an 
and am much pleased with its performance. 


ranged in two rows, and are twenty in number. Would 
ment to the upper row? I should also like to know 


tion will much oblige.—ZOLUS. a 


(62731.]—The English Language.—1. When was 
the use of the personal pronoun thou abandoned? The 

is to me doubly astounding as thou“ is still in 
use in German and French, these two principal factors in 
the English language. 2. Astounding also is the absence 
in English of the French u, and the German . How is 
itexplained ? 3. How did the Saxon guttural ch happen 
tobe dropped in English? Was it ever used? 4. Where 


; does en come from? How and when was it introduced 


in the English language ?—A FOREIGN STUDENT. 


(63782..—Electric @ontrol.—Will someone kindly 
Ve the easiest and best method of controlling a continuous 
rotary motion like a chronograph, by an electro-magnet 


and a circuit from standard sidereal clock. I understand 


how it is done with a vibrating pendulum, but not in the 


: @ of a continuous rotary motion regulated by a 


governor or fly. Ican getan electric current from the 


: standard clock every second or every minute. A sketch 
i Will oblige.—-OHRONO. = 


(¢2783.]—Toning Prints. — Can anyone kindly in- 
orm me why, when attempting to tone prints (especially 
vignettes) on ready sensitised paper, the half-tones often 
turn pink and the darker parts a dirty-looking brown ? 
I frequently obtain these results, both with the acetate 
and the carbonate baths. I well wash the prints pre- 
viously L. N . 


(63784.)—Barwigs.—Oan you suggest anything to 
p earwigs out of the house ? A cousin of mine says they 
come in from outside and get into his beots and into other 
paos gaes they are not wanted.—EasT COUNTRY 


69785.)—Vulcanite Substitute.—Would anyone 
tell me if I can make any kind of stuff like vuleanite to 
answer for the following purpose? I want to give thin 
metal articles a thick blaek coat, f thiek, of something 
that will take a high frictional polish. I should use 
Vulcanite, but my articles will not stand the great heat 
nor the pressure required to bring vuleanite to perfection. 
I want something that will not crack and will stand 
atmospheric changes. I want to polish in the lathe. 
Please desoribe how I am to do this. I-want it to set very 
hard without having any blisters. I am prepared to give 
two or three coats.—SHELDEN, 


_[(62736.}—Induction Coil.—I made an induction | 


coil which gives good results, but I eannot make out what 
fe the -cause of the most brilliant spark at the eontaet 
reaker. I tried the coil with three small Greve's cells, 
and at the contact point was a dazzling white flame, 
which showed the presence oftmetallie vapour, and the 
solder used for fastening the platinum was melted and 
scattered abont. The coil has a good-sized eondenser, 
60 sheets Sin. by 4in., primary coil two layers No. 16, 
secondary 27 layers No. 88, wound in two seetions, I ean 
touch either point of contact breaker without feeling any 
shock, so I do not think it is caused by a leakage of the 
secondary into the primary wire. The coil is well in- 
sulated and the spark I get is more than I expected. 
ae any person tell me the cause and how to prevent it? 


/ (62787.]—Battery.—I am a conjurer and use ma 
electrical tricks, To work these tricks I use five half-pint 


bichromate cells. My objection to these cells are : 
Size. 2. They want charging too often. This and the 
cleaning takes up too much time. What I want is a 
small, but powerful battery, that can be used for half an 
hour each night. I have sometimes spollt a trick through 
my assistant forgetting to slide the zinos into the solution. 
I would like a battery in which the zinos could be left 
and with sponges or something to prevent the liquid 
running out should they by accident get upset. Could I 
use a secondary battery? Any information will be thank- 
fully recelved.—MEPHISTO. 


blue Staffordshire bricks ? 


1. 


[62738.J)—Piano W rest-Plank.—To MR. DAVIES. 


—I have made a brass wrest-plank for my piano. I have 
got it all ready to put on, but am at a lobs to know what 
cement to fix it with—will glue answer? I am told it 
will orack and jar. Of course I am going to fix the plate 
with screws, but I understand it should be bedded with 
cement. Can you help me ?—APOLLO. 


[62739 J~Lathe.—Will some one tell me if I could 


bore outa half-horse-power cylinder by hand ona 4in. 
lathe, without back gear, witha half-round bit ? If not, 
at what speed should I have to drive lathe ? My lathe is 
a triaugle-bar one.—HSSEX . 


- (62740.J}—Hot-Air Engine.—I have made a dynamo 


by following the instructions given in these pages by Mr. 
Bottone. 
something simple and easy to make, I have a lathe, 
plenty of tools, a little spare time, bat no} much cash. 
Any information on this subjeet with drawings, or the 
dates of back numbers, will oblige. The dynamo will 
light up four bc. p. lamps.—MEPHISTO. 


I now want a small hot-air engine to drive it, 


(62741 ]—Cameras without Lens.—In our last 


week’s number there appeared a short account of cameras 
without lens being used in France. Can any of ours“ 
give a desoription of such camera, including the mode of 
focussing, &0.? It seems too good to be true. But I 
suppose it is only used for brightly lighted views; it 
savours of the card and pin-hole dodge.—J. G. BRISOO. - 


[62742.]—Staffordshire Bricks.—Is there any com- 


pound or combination of chemicals and compoands which 


could be added to the ordinary (red brick) clay to make 
I have heard of something 
similar being worked—is it a patent? I should be pleased 
for any information onthe subject. WM. ARNOTT. 


[62743.]—Bracelets.—I shall be very much obliged 
tf some kind reader will inform me the best way to make 
150t. edging for bracelets, and the best metal to put in 
that will eat out quickly? Also the best acid to use to 
eat out the metal without damaging the gold. Also do. 
for get. gold. and the best alloy for making good silver 
solder.— AN IMPROVER IN DOUBT. 


(62744J]—Deposit of Nickel and Silicon. — 
Would a brother subscriber kindly inform me the best 
solution to use to deposit nickel on gauze or muslin, and 
how to proceed? Also how could I deposit silicon 
from flint or silicate of potash ? The method of proceed- 
ing. I should feel favoured if any in the trade would help 
me.—NONPLUSSED. 


(62745.J)—_Scented Tobacco.—Does our friend“ Eos,“ 
who wrote so interesting a description of the various kinds 
of tobacco a little while ago, know how to scent ordinary 
out tobacco—say Returns, Honeydew, Turkish,&c.? The 
scent mainly used appears to be cascarilla, Will that do 
K spree in the shape ofan extract or a decootion ? 

UN. DOR. 


[62746.;—Indiarubber Air Balls.—How are these 
made ?—T.Q. 


[62747.] — Silvering Glass. — Wanted, a simple 
recipe for silvering all kinds of glass goods with good 
films ?—E. J. R. 


[62748.—Photo-micography.—Oan anyone tell me 
how to find the exact enlargement of an object? Given, 
that the power of objective and eyepiece combined, and 
the distance from object to focussing glass of camera 
are both known 7—F. R. S., EDIN. 


[62749.]—Leclanche Zinos. — Do these require 
amalgamation, or not? —PRINO IH. 


162750. - Railway Working. — Will any of“ ours” 
kindly inform me what books would be most serviceable 
for me to study for the post of telegraph engineer under 
a railway company? Will Mr. Stretton help me ?—R. E. 


162751. -Accumulators.— Which is the best ar- 
rangement for charging cells, say 500 at a time? Whether 
in series or parallel or both, and how to regulate ourrent 
for same.—RAOHOS. 


(62752 J—Seoonda ry Batteries.—I have 12 small 
Planté cells and wish to charge same from dynamo or 
battery with a charging current of one ampére per cell. 
How shall I connect them to the dynamo or battery ?—in 
series or parallel, and how shall I regulate current ? 
Dynamo gives 100 volts.— PLANO. 


(62753.]—Tuning Duloimer.—I have made a 
dulcimer with twenty-two notes, each with three strings. 
Would any reader tell me how to tune the same ?—A POOR 
MECHANIC. 


[62754.]—Detection of Copper.— Will Mr. A. H. 
Allen, or any other of our chemists give a certain 
method for the detection of copper in a sample of so-called 
best red lead? — Mos. l 


[62755.]-—Burner for Injector Furnaces.—To 
MR. T. FLETOHER.—I have during the last few years 
occasionally used one of Mr. Fletcher’s injector furnaces 
and foot blowers. Lately, being desirous of avoiding, if 
possible, the Jabour and inconvenience of blowing, I made 
conneetion with a fan, giving a pressure of Sin. of water. 
and constracted another burner with closed instead of 
open end (where the jet is inserted), as in Mr. F. s pattern, 
and was agreeably surprised to get as good results as with 
the foot blower. In my case the air jet from fan was gin. 
diam., and led into a tube lin. diam., which at the gauze 
end was contracted to the same size as Mr. F. s, while in 
his pattern the jet ismbout 5-32in. diam, and opens into a 
tube gin. dilam., but which is cutaway atthe underside 
inthe well-known manner. I have since made a few 
simple experiments, and find that by coupling the nozzle 
ends of the burners with a two-legged siphon, I get with. 


ny | air from fan, and using the closed burner, practically, the 


full pressure of blast—viz. Sin. while with foot blower: 


(which gives a pressure of 30in. of water) and open ended 
burner, I get only Iàln. water pressure. By using the 
closed burner and small nozzle with foot blower I get the 
full 30in. pressure in siphon. Hence, in the case above 
mentioned, there is an apparent loss of 28in. of water 
pressure. Of course, I am aware that in actual work the 
nozzle is not closed as with the water siphon; but even 
under the most favourable conditions there is always some 
back pressure, and consequent escape of air (and gas) at 
the open end of the burner. Why does Mr. Fletcher use 
the open-ended burner ?— MONS. 


[62756] — Ice Making by Compressed or 
Liquid Carbonic Acid Gas.—Oan any of your 
readers give me details of this process ?—POLE. 
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to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
one the names of correspondents are not given to in- 
quirers. 


% Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with quese 
tions such as are indicated above, which are only of Indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Oolumn ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


The following are the initials, Co,, of letters to hand up 
to' Wednesday evening, July 6, and unacknowledged 
elsewhere 


O. V. DE SAUTT.— Rev. J. H. Cole.—S. H. Gillam.—J. O.— 
Gwalia.—J. K. N.—Ralph.—Bryn.—H. Gobdert.—One 
Willing to Learn.—Corporal.—W. R.; S.—Oioero.—B.— 
Anceps.—R. L. H.—Country Solioitor.—Mechanics.—A 
Fellow of the Royal Astronomical Sooiety.— J. S.—-John 
W. Hillier.—Onas. Pro vis. 


FUN NET. (So far as gold coins are concerned weight is 
the best test; as to silver, experience of the feel and 
weight. Acid would be of no use, as it would be neces- 
sary to file the coins before applying it. Bank clerks 
and booking clerks have little diffleulty in detecting 
base coins.)—J. R. (How can anyone say? It isa 
matter for assay. See the article Pyrites in Uro’s Dio- 
tionary and Mitchell's Manual of Practical Assay- 
ing.”)—T.H. (Watch the discussion, or if a speedy 
remedy is required, consult a medical man. It is 
mainly due to indigestion.)—H. K. R., Yorks. (Not 
new, by any means, and of no practical use. We do 
not know who invented it, and we are unable to dis- 
cover any invention in such a device.)—O. W. T. (The 
old lacquer must be cleaned off, and the rails relac- 
quered. The paste named is of no use for the purpose.) 
—ARGOS. (Not sufficiently definite, or of too little 
interest. See Langdon’s “Application of Electricity 
to Railway Working,” Mac and Co., for the 
various arrangements.)—S. H. (What is the meaning of 
the number attached to your query? There is no 
reference to hair under that number, and we have 
recently given recipes for depilatories, Tne best is the 
use of the electric spark, but it takes time.) —H. LEB. 
(You could coat it with a black varnish or Nubian 
blacking, if it is a polished leather bag; or you could 
dress it with a mixture of castor-oll and lampblack, if 
you merely want to hide the cracks; but see the in- 
dices. 2. To prevent the light acting on it. 3. Patty, 
modeller’s clay, or a mixture of glue and treacle. It 
depends much on what you mean by soft oement.)— 
AN ENGLISH MECHANIO. (If you have a great wish to 
learn all about telephones, microphones, and trans- 
mitters, why not read up your back numbers, in which 
you will find the information desired ? Perhaps the best 
book on the subject is Du Moneel’s Telephone, Miore- 
phone, and Phonograph,” Kegan Paul and Co.; but 
there is no work giving practical instructions.)—R. 
BATTERSBY. (Watt's “ Slectro- Metallurgy,” 3s., 
Orosby Lockwood and Oo., gives all the information 
really needed; but it might be better for you to pro- 
oure his Eliectro-Deposition,” same publishers, which 
was noticed last week as being in its second edition. 
The price is 128. 6d.) —J. FURNIVAL, Doncaster. (Why 
not write to the paper in which you saw the statement; 
or why write atall? Every useful battery has been 
described in onr columns, and when anything genuine 
is brought out you may be quite sure an invitation to 
gee it will be sent to us. We have not heard of the bat- 
tery you name—at all events, by that name; but if you 
searoh our back volumes, or suoh a book as Mr. Sprague’s, 
no doubt you will find some notiee of the use of the 
chemicals you specify.)—R. H. R. (There is no rule for 
determining tha proportional area. 1b depends on the 
nature of the action which gees on in the cell. 2. 
Lacquer, collodion, varnish, &o., have been recom- 
mended ; but there is no good preventive. They must 
be cleaned as required.)—MkOHANIC. (Yon will find 
something about is in recent numbers, and a good many 
devices in back volumes.) —OHAOS. (Probably you 
mean chloride of silver, easily made by adding a solu- 
tion of commen salt to one of nitrate of silver. The 
precipitate is usually mixed with an equal weight 
of cream of tartar, and sufficient water to 
form a pasty mass of the consistency of cream.)— 
KIDDERMINSTER, GOLD FisH. (Opinions differ as to 
the best food for gold fish; but you may give a little 
bit of arrowroot biscuit now and then, with an ocos- 
sional worm or two—the very small, almost colourless, 
worms to be found in horse-dung that has not been 
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heated.) — COSMOPOLITAN. (Pour some parafiin-oil 
into their nests, or place saucers with castor-oil in them 
about the scenes of their labours.) H. KALB. (Do not 
quite understand. A piece of thin yellow pine is as 
good as anything for mounting such apparatus; but 
we really do not know what you may mean by “an 
ordinary microphone.”)—R. G. (See one of the hand- 
books—say Oapt. Abney’s treatise, published by Long- 
mans. The only way to answer the other question is to 
try the lens; anything elee would be guesswork.)—A 
FIFTEEN YEARS’ SUBSCRIBER, (If you can find no 
mention of the fact in the works named, probably the 


writers considered it so well known as not to be worth. 


mentioning ; but most certainly the humble bees— 
there are several species—can sting, B. lucorum, the 
wood humble bee, being rather too free with its weapon 
sometimes when its nest is incautiously approached. 
The male bees are without stings )—CoL. Ross. (Really, 
neither subject is in our line at all.)—OMPAX. (Please 
rend“ Hints to Correspondents.” The query is dis- 
tinctly a commercial one, and as such has been neces- 
sarily excluded.)—MIGNON. (There is nothing to 
prevent you from dropping, changing, or adding to your 
names. to any extent you please. But every step you 
take of the kind subjects you to the necessity of being 
always able to prove your identity. If you goand insure 
your life in the two Christian names, and afcerwards 
drop or change one, or marry in only one name, you 
must not wonder one of these days if difficulty arises. 
The best way is to leave such matters as they are.) 


A New Washable Truss.—An Important Inven- 
tion.—Harness Xylonite Truss ia the moat perfeot appliance ever 
invented. It gives complete comfort and support without irrita- 
Pon.. Ai Nas a bes ured sur 


utifally smooth, fidsh-colo and. 


face, ; 
teed to last a lifetime.—Addrera : MEDICAL BATTERY 


COMPANY (Limited), 63 OXFORD STREET, LONDON, W. 


| 7 i a) CHES ° | | | 
ALL Ocommunications for thie department must be 
addressed to J. PIEKCE, Langley House, Dorking: . 
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BOLUTION 'TO 1,049. ` 


White. zel. 
1. K-R 2. e 1. K-K 5 (A). 

! 2. Q-K 2, (ob). 2. K-B 4 (a). : 
3. Kt 2. j l 7 3. Any. i 
4. Kt 6 mates. 
=o (a) K takes P. 

3. Kt-Kt 4 (oh) &. ; ; ; 

l (A) 1. K takes Kt. 
2. K-B 5 or 7. 


2. CB (ch). 
3. Q-Kt 3 (oh) Go. 


NOTICES TO CORRESPONDENTS, 


CORRECT solution to 1,049 by I. M. Brown, Black Pawn, 
G. A. A. Walker, A. Bolus, H. Hosey-Davis, T. H. Billing- 
on, to 1,048 by Hensing, A. Bolus, H. Hosey-Davis, I. M. 

rown, 


As Mr. Chatto is now the Ohess Elitor of Figaro, he has 
relinquished his intention of 
„ Oaissa.” 


THE B Q in last week's problem should have been W Q. 


CHARGES FOR ADVERTISING. 
a. å. 


Thirty Words ee oe oo ee ee ee 3 6: 
Every additional elght words ee ee ee 0 é : 
Front Page Advertisements Five Shilli for the first 40 words, 
afterwards 9a. per line, Paragraph kavetti tioata One Shilling 
line. No front page or paragraph advertisement inserted for 
ess an Five Shillings. 1 torma AA es o mon than ¢ 
insertions may on application 6 ° 
ADVERTISEMENTS in BXCHANGB OOLUMN—for 


Twenty-four words a0 22 oe oo oe s. 0 8 
For every succeeding Hight Words. ., 
ADVERTISEMENTS in the SIXPENNY 


Sixteen words oe eo oe oe ee oe 
For every succeeding Right words. ee e >œ 6 
9 It must be borne in mind that no Dis advertisem 
can appear in the Sale Column Xie advertisements 
must be prepaid ; no uction is made on repeated. nsertions 
aad cases where the amount sent exceeds One Shilling, the 
Publisher yapm 0 = a POD coulé We sent, and not 
Stam ern halfpenny stam may 
sont Where it is nvenient to T F. O. 0.4. ed me 
The address is included ae part of the advertisement, and charged 


01. ' 
Advertisements must reach th 
insure insertion in the following Kaie BR — on Wednesday to 


suffered for years withindigestion and its consequences have 


‘| debility; &., have been cured’; people subject to an 


‘1 stipation have, bad their bowels. become. xegulan under hes 


The presoription fs simple, it is Those 
who haven't sent for it shonld. It will ‘be found'eafe; 


important facts, may seem inoredible.; húb it has done 


ed. each copy, to‘oover extra’ 
J. vols. IV.,, VIL, XXVI. ; XXVIIL, XXI., XXIII., XXXIIL 
XXXIV., XXKV., ivi, XYXVIL, XXXVIL, 


Starting the magazine 


Cornet, by Wallace, new, two moutbpleces, and case 
complete, cost £448. Exohange 50 or 5%in. Bicyole, or cash offer 
JOSEPH BLAND, Hackenthorpe, near Sheffield. 


Wanted, 50ln. Bicycle. Will accept damaged one if good 
make. Exchange SINGLE BREECHLOADER., 1? bore, first-class 
condition. Offers. —B. BRIOKLAND, West: street, Abingdon. 


Photographs—Carte and cabinets of Actresses, be.; 
also cabinet views, in exchange for similar photos. Other offers 
entertained._E DW ARD HUGHES, Graigue, Kilkenny. 


Org an, small, Hrant ned: yun ente! y ot gilt wood 
i je tr 0 

unet M B., 10, Mand road, Platow, K 70 eror anything 

Will exchange a complete set of 3H. P. Engine 


CASTINGS. partly finished, aud vertical boiler, not fitted, for safsty 
bicycle.—CHAS. EDER, 24, Upper Woburn-place, London. 


“Engineer aud Machinists Assistant’ 
ublisher, Blackie ; Practical Essays on the Steam Engine, Mil 
earlog, Water Wheels,” &c.. illustrated with 140 full-page er 

gtavings, 14} by 164. and several hundred Woodcuts, cost nearly ten 

pounds. 3 offers 7—ENOIN EER, 26, Medlau- road, Clapton 
on, E. 


Wanted, “ Kempe g Testing,” Gordon's Lighting” 
4 Kapp’s Transmission,” “ Day's Arithmetio.”” Will exchange for 
wh genre, small lampe, carbons, &c.— Write, ld, King Henry's 
roa 0 e j A ’ 
Wäuted, - 'Spon's’!' Workshop)! Receipts, t" Spons 
c Mechanio’s Own. BOOk. T. W. CHAPMAN, 94; Denmark-hill, 8E, 
; Photographic., complete outit —Oamere, (5.7 4), 
2 e.b — 1 ; 81 : 1 
goad portr it — 3 ena, stan poe 8 A1 cals * 
Ade Autoineze slvhom Washing Tanks and 
2 Ae 
Lauf Predo eee for 
l Champer Organs stops! plays 22 hynin taints on 2 
Trela; ‘ 2 s . 7 7 in- [bj gh, What 
ape 5 A lighralrest, fee ; i Ja ie 
ik Lath Béd. piahed for slide rest. Tin. Jathe 
ole Jathi Bé Wur ofer G. N eH be 
i Naw mahogany; Lantern! and Stand doudenen, 
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GIVEN GRATIS TO ALL.—I wish to inform all 
suffering people on the face of this earth, that I, Gould, 
E.B. P., of Bradford, have for some time past and am now 
giving the Hop prescription for Bitters to all applicants 
who send s tamp for postage. Anyone in possession of 
this valuable prescription can for 84d. make a bottle of 
this world-renowned medicine the size of the one usually 
sold at 28. 9d.; and for 1s. 5d. cau make the 4s 6d. size. It 
may be interesting to learn that with, this prescripticn 
all kinde of hopeless cases have been treated with 
success when all other. remedies had absolutely failed. 
People who bave heen partly. paralyzed have been relieved 
or cured with this prescription, athers have had their 
reason restored, others their sight 1/ people who could not 
sleep have had their slaep restored, others who could not 
eat have had their appetite restored; people who had 


bad their digestive. powers. réstored ;. 


ople Who have 
suffered martyrdom with a disordered 


iver, ger vqus, 


. of . 5715 hayo f Lins a ene tired i 
under its ence,, A gentleman at, guhjeot 

fits fortnightly has hot had a at from the firat Mone t he 
began taklhg it. People troubled ‘fot Fehrs with Con- 


— 


its influence. It is a choice, ch ggt löl 50 remedy, 
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t a t ? Exchange— 
bret La atya Sachs ble, ole. 1 
‘ Wee Prenna Me P Ti eae! 
human frame, Ietis a tònic, alterative, and an aperient Wanted Compound! Microscope of Hléctrical'A pparstus, 
‘combined of ‘marvellous: curative : properties) "These 


1 — és nd; Schiorlemmby, cost 
o | Sig Wagnera hemil Technology: . Basin, 
ig e Sane ye go Ws 8 


olverhampton. 11% ered À, 


sure, and reliable in amon all ailments incident to the 
ve 


far more than is 


dent with each P cbtibtou re eee Win etcbauge I. Hare Kriz ine ani 
nt with each Pres ‘Thousands’ are g the |. ill J-herse Horizon an 
day the Hop Compound for Bitters: fell acrogs their path, ped, Bot ange 2: bite ae orizontal, E, 
and it is given abepintely trea of chargo ko all applicants, | Bridge-street, Tookwqod, HOHE. tytn 

_@ stamp for 


ricoh or poor, whd send a e postage of the i , ‘ „nt 
ta me. A mode of e home has been 4 baff b RRA MOR, $68 mode 
l- Piho Shores Em gine’ Ana ftst-clase’ steel and copper 
verticat boiler. (What offer — Ua LA PZT, I, Nortli-aravent, 
Bedfor N ͤ » ꝓ ẽ⁴o½2è̃ð¼ ð ˙ÜU’In-s 


Cheniesstreef) near British» / j 


0 L7 : in 
L SON, nO, Homma Kad, Bow OF ATF PARA AP 
l in. Compound 'Blide-reèt, with Outtdrs, ‘wanted, in 
round 990 K 53 i Would exchange ‘t Solenog for All, handsomely 


bound, 30 C.P. Dynamo, and little cash. Approval.—W. STOXEB, 
asaovet!i- i LE * OY yin td te! 


‘HR SIT PENNY SALH' COLUMN. 
- aoir iya dobel iomem GO’ %. „ 
| Adpertisenients are inserted in this column ct the 
rate of 62. £ nthe first, 16 word, and fd. for cen 
oceeding 


Lane, 


i t i 1 . a e i 
TERMS or SUBSCRIPTION. 
95 5 vi ; „ PAYABLE. IN ADVANOE. ) 3 ' : 
l Months lla, for Twelve M 
say ot the United Kingdo 4 For the United Bis Thee or 
3 dol. 250. fold; to France or, Belgium, 18a., ori 16, 50¢.! 
(via Brindisi, 18. id.; to New Zealand, the Cape, the 

„ Nova’ Scotia, Natal, or any of the Australian 


Indies, of e : SAS 
Colohies, 13s. . Patent Heat Conductors, for cooking, sive on 
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? 
wor 


i eo. m ‘ ; f : 
eh wey = af yey eiil- oY ey eve! 
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i Erti l . 9 r rk 
remittande ‘should de made by Post-office Order. Back 
anmbers cannot de sent. of, U King i hi oy me ánå firing, and. one portyd of meat ip every, en gymis 
ordinary newspaper ‘Post but mist be remitted for at the itd of 060 , „5 ; i nell ai b i a 
each ‘OOVver Ox postage. 1° ride, ' e e eee, e I 8 a € 2 d.: Bolle ' 
Messrs. JAMER W. à CO., of 924, Chestnut-atreet, Phit Roaste:s and Bakers, 5 e l 
‘dolphin, are See ‘recelve" rabeerlptions for’ the! ‘Das 2 1 Pamphlet 3 = Dene 28, nee 
| States for ENG! MECHANIO, st the rate o mers a 1 g 3. with 600 
lài or 1 Pd free.’ “Thi bo twork Catalogue bf every ‘requisite, with 
vil Te tor ded t. by, 1180 from, the. publishing, hos in, „ Usttations, free for 6 stampa- HARGRA BROS. Beatie Lord 
n first | 
ied receipt of the. subscription. If back are: aoe Dlostreted Prios List, af: Sotews, Bolts, and 


uired j M Work, drawn to actual size, sent on p 
req to complete Tolnmee, they manat be. paid for at the rate of Ar . e 
' Mioa or Talo.— RICHARD BAKER and OO., 9, Mincing- 
lane, London. i ! 8 


‘ 2 thee ea Get j 5 
5 ot, 10, Deansgate, . = 
nean in tae Erode Largest 8 d w „Lom 


prioe as. 7 1 1 70. traetha 


nol 


ald 
on of 3 | 
Steam | Bo Uers ot all kinds, pnp, hotse-pdwer a 
Grantham! ek Patch N, 9. ù N i 

DANCER’S Tourists’ Opera and Field Glasses 
New series, Illustrations, one stamp.—li, Greenhili-stre et, Grom 
hey 37 Manche ater. 


—Dancer’s Tubes afford relief. Direction! 
in The Pilos- Dans Greenkill-strect, Manchester. 


Woollen Cloths for mens. and bors’ suits, direct 
from the manufacturer, thus saving intermediate profits. 


Woollen Cloths.—Patterns of new season’s goodi, 
fancy cvatings, trouserings, hair lines, Co., poat free on appli 


lien Oldths—Any length ‘cut. Write fot 
patterns to Opan BS AROW, solian Man ufaoturer, Pieos Hal, 
&. 


Simple Rules for Transmission of Power by 
belts, 9 85 3 end wheel gearing, are contained in Argon? 
rice list, post free, on receipt of one atamp.—BAGSB.AW and 80 
Engineers. Batley, Yorkshire. 


Wall's Patent Variograph, for vitriſed own 
photon rapes pe . u epa en g f 
Solution, Varlogra tes, Variog ra aper brain 
the Inventor and Patoutes, R. T. Tur, Acacia-vills, Longin!» 

6. i 
Be ers Guide to Photogra 
1 of the publishers, LEJEUNE and 
Hatton-garden, London. 


“ Beginn oto ont 
8 Free ore Graide to Fhot graph uae 


each 
number are bound up, dnd these soon run out of print. 
numbers can ie had singly, price ~ soa; 185 808 A 
seller or newsagent, or each, post free from the office (exce 
index numbers Vel are 8d. caah f l 
Indexes for Vols. L, 
exes to Vol. 


34d. 
saat free, 34d. Cases for binding, Ia. gd. each. 


NOTICH TO SUBSCRIBERS. 


Bubscribers reoelving their coples direct from the office are re- 
nested to observe that the last number of the term for which 
eir subsoription is paid will be forwarded to them in a PINE 
Wrapper, as an on that a fresh remittance is necessary, if 
it ie deatred to continue the Subsaorintion 


Holloway’s Pills.—These Pills never prove delusive 
or give merely temporary relief, but atta k all ailments of the 
stomach, lungs, heart, head, and bowels in the only safe and 
legitimate way, by depurating the blood, and so cradicating those 
eee which are the source and constituent of almost every 

ease. 


OUR MCOHANd N COLUMN. 


The charge for Exchange Notices is 8d. for the ofru 
24 words, and $d. for every succeeding 8 words. 
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Complete set of Double Engine Oastings, 2H.P. 
linders bored As 3, 


P and St pea valves fitted. Stimp.—-E. and Booksellers. r 
exander-road, Knaphill, Woking. List 
Files, Saws, Steel, cheap, good. 
Dynamo, laminated armature, 43 by 53. splendidly | pv2°RES: or hie’—Ronieon, Catherine streat, Bondi 
made machine, good as new. Exchange. Phote.—H. THORNTON, lor’ advertit- 
Handpovl-road, Barrow-in-Farness, Lathe Castings, &c.—See T. Taylors 4 is. 
ment in ENGLISH MEOHANIO every other week. Establish 
Wanted, Shaping Machine or a Milling Machine for Working 
power. Exchange Min. Coventry Machinista’ Special Club Bloyole, Launch Engine Castings, Forgings, Woss, 
coat £18, part nickel-plated, very little used.—T. E. BLUNDELL, [ Drawings, Various sises, Illustrated list, d. — BNOINS 


103, Great George-stree , Liverpool.; Tintern-street, Sunderland. 


naj. Six new l-keyed B flat Flutes, 10s. t $0 ew For 


—T oT. 
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+ e |1803, constructed the first secondary cell] plates, and used them for several years; but 
The English Maeohani t with pieces of gold separated by cloth discs | subsequently returned to the older form with 
moistened with a saline solution. This|a modification a 0 5 1 f 

storage cell, inactive in itself, could, after the plates, which enable e phenomena 

AND WORLD OF SCIENCE AND ART. being submitted to the current from a voltaic taking place inside the cells to be watched. 


FRIDAY, JULY 15, 1887. battery, give a current in the opposite| The plates, cut to shape with terminals left 
direction for a few moments, and Bitter | on, are rolled round a wooden cylinder or 


THE STORAGE OF ELECTRICAL metals, and obtained from his secondary | separate them. These strips, of which four 
ENERGY.” >. + - fbatteries. Phe arr 


D 1 


fact, that a 
‘secondary. current could. ba obtained from 


th ject was Wees te by Patada | tao ar 
avathey are cert more re ned ” bject Was investigated by ‘Fatadaly, 
thun ‘Planté’s’ famous cell“; but it is Sohoenbein, Wheatstono, Pepe donk ae 
„ probable: Fmany others, including” Arch e WNA; i ier the wentre05:the cot! an 
„ben to 8.185 J, commenced. 4. research... Having the the een Thè end of the ontsſge den A 
aenmamen at any ‘rate; «those who'haye | special purpose of comparing the secondary | cross stamped out of guttapercha wi 

“never read” Plante’ : war e it ofiginal lap Ehtrenits DE lide É k 

e en be. glad pf this, translations for fit. yari 3 | lui oye 

«fncludes thy “mein results ” of the researches | taking ‘obsérvativny’ dinggtly, aftar break 
i ov the, PAO q fe tha. Faris thé Primaryieirenit. Ebe results of. hi 


AÝ Sciences. or published in varios | experiments are set out in Wome “detail: with y other meanse“e.1;"rabber’ ands i 
acientifiorpevicaicale ftom: at peviod y | Ciabramas OE che apparatus, ised, and. a little | The termimrt- generally coated 


•VV—f S E We seats of i. 1 1e e 9er f otan -| with a compositio 9 5 and resin to p 
Nd main results, because, according to Da’ vestigutors from travelling ọyèrunprodctive| vent the acid sdlntion creeping up., 10 
M meal, Planté had. made experiments with Ercund. Plaats „found that- the adherence’ NE } ag Hey ed 

appii ý flead, a number of times-and 8 in propor- 


1 WIr ape { F &, bel 5 47 5 for * 7 
the bxides of lead applied, to the lead plates | „f the ber and disc 
of his gell, and gaye them u Ade afinity tor, hydrogen, Contribute tion, the-obječt belig to’ “obtain upon the 
5 a: more intense secondary current | s of 3 3g. eand 


he obtained satisfactory results with the ‘GE Lor hav obtained’ by the aly inidedatate 0 
e valso .foundt dent or the sedg 
Rw de N 5 


| swith er aration e PA 

„Simple though” more slowly Formed, lead | nse of pre „metals. He also found thht 
1 gs... 10 his preface, however, P né says] lead covered witha coatofity’ peroxide yhen 
thatthe first: part oft ges gi ape 4 | placed in acidulated, water acts in d mann 


„ publish the experiments he made with the | zine: tends’ to decompose water by absorbing unsatisfactory; a 
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~attener-of-the first grade—wiltreacity under- opposed. to any oth te até he o AY 
Bde Bian wanie; upbichy opiy hüt mad OLEU Hisdovery“followed: Np; with the | cells i a m 
y 5 5 con 57 5 „ 5 vantage, | success we ktiow he atta#inéd:;- but in this work | he the fact nee 
although he\zaysthimedlfshathe thought he The ‘points ut: why: Ritter did’ not ingentia | regarded Jas real 
seuss nov tð dss byer int sftenes some OPthe Helle teoeal beconder) cell. If salt water is Aed ali a 


j ; KN Sats A. W Tithe das 
ideas which the results of His expénisjused in the. Voltamster when lead 7 ject to the restrivtions of the paten 
‘analogy which ‘they. “show with, natarbli formettargnnd, the negative poles, which is | it is as usefyl, a3-pug agre durable than the 
PRORA cr s bel — scarce : and g very: bag vonductor: $0 modern “i aa: a At any vate, in 

aT 18 8 N 140 
wognatation from“, It. „Augustine e Qisero;| and-thè secondary itself is much wedker than find ample: information, and inan | asefal if 
Pater Y t farther 
Be Eee or eer ances hat Mr. 
themselves. to EX pTA why 


OL SCI n faued to English dress. The first 92 tab dvs have 
e Mi eta Ha'aecepted | make the discovery which will ütwäys he re- said above, of the most p Rétidal ‘Yhterest to 
as absolutely true. hor who are interested H)ersd as tbat, c Flänte. In 1860 the workers in F eal, Scions 9 ut mite l 
: hich Plant es his ideas 

will find ‘the first part: of ap-two- “af the possible applicntior 1 
Bléi workn s valuable help in compre” betireoa ee thon immersing them in gf the pestis abel. aah ox dunei io 
: : ( ning water: and, sulphuric gei 
er mache on ib. treats of the“ Aber 5m long hy of Flanté's rhdosta ic machine, which'can-be 
ende Franstormation of eine E; made to give alh te efect produced: hu plec- 
te fy Mpana DER p x the! : the. trical machines and induction. coils, and in 
BACT AAH ogh it. ig OLY. with d UPA bätbery. containing: nine-célis | other portions of the work there are many 


een years that m ‘a ‘total surface | t OPE WGA idterkstiGhe Sskiant of 
ia { to-thé storage’ battery, thedrscover 8 3 abyoW ynidt 
"Wan ht e Gebet fist notioed that Selama “Ga Maral 26, 1860,"aid E bliebe «yap 8 
wo x ; ce) Ltr It. A : Her $ f E 10 ice A A T č í nces ah. 4 0 1 18 nl a . eg pt L. IIIn 2 ert wages sev bA gat soot 
platinum or silver wires Which“ : [THE THEO F. OF MACHINE: AML 
“aged! tördeconpése: saline” water posséssed> passing the current irom I all -Bunse hg an wre “BG NRAN OTS: AMERY, G. B. iaeo: 


Aen. „ e ped fie Pros e OA) 

voltio barteri vie wn eben verd. us Hjes n shall! ape depri or 

Nr ee as ee e pe a OM a Ee oir. Y Air Fe Ong ahr i 

Gautherot does not seem to have do „. "as it is hore Cortnichly, ug 

than Nhe observation, bn. Ritt r, |, the,resistance was 
Jena, who made the same discovery’ in | becoming 


e T ‘ a 1 4 1 ! : -í . j 2 > A 4 
PLANTS, - Tretclaved Dy PAVL Energy. By GASTON | action of the cell. He therefore constructed | packing and finishing fabrics ; also to a large 
London : Whittaker bnd Go. or 


252 ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,164. 


JULY 15, 1887. 


ane various forms iron and steel’ bpth Hót and! 
Z. 53 Tepresents a vertical section of a 
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hydraulic press. a is a cast-iron cylinder, and 
b a plunger or ram working in it, being kept 
water-tight by the leather collar mm; this 
collar is horseshoe shaped in cross section, being 
1 by a copper ring, and when the water 
in the cylinder is under pressure it enters the 
collar and presses its sides closely against the 
ram and the sides of the cylinder, thus making 
it water-tight. The action of this machine de- 
pends upon the fact that the pressure of liquids 
is equal in all directions, so that if you impress 
a force of » pounds per square inch on any part 
of the surface of water in a close vessel, it will 
exert that pressure on every square inch all over 
the interior surface of such vessel. 

ois a force-pump of small diameter, furnished 
with an inlet valve , and an outlet valve h,as 
shown, and it is fixed in a small water tank or 
box J. In the pump barrel is a solid plunger d, 
packed water-tight by an ordinary gland, or 
leather, at the top, and actuated by the handle 
or lever gfe, g being the handle, f the point of 
connection with the pump plunger d, and e the 
fulcrum or dead centre. 

The water forced through the valve I passes 
along a small tube into the cylindera. In this 
tube is a relief cock 2, by turning which the 
water is allowed to flow back into the tank, 
and the pressure is taken off the ram, the water 
returning to the tank through the pipe . | 

When this machine is in actiop, it is evident 
that there will be the same pressure per square 
inch on the bottom of the ram b as there is on 
the bottom of the pump plunger d; therefore, 
the total pressures on these elements will vary 
as their area, but these vary as the squares of 
their diameters. If, then, P equals the pressure 
an the pump plunger d, and P' that upon the 
ram 5, their diameters respectively being D and 

8 p 
D- then will P = Px 55 e 

Again, by the principle of moments, if F = 

the force in pounds applied at 9, P being that 


on the pump plunger d, P =F x 5 , and com- 


stops attached to the table of the acoumulator, 


17 


M E c.. „ M 


guides may conveniently be made of stout angle 
irons, properly braced together to give the 


8 4 i ‘ f 222 di ; 
hining these two formule we have P' = F x 7° necessary rigidity 


fe| P is the load necessary to give the required 
p? pressure on the water in the cylinder 2. 
* for the aggregate force upon the ram 5. o, p, and q are dead centres fixed on the 


To take an. example, let the force applied a g standard m m; rt and su are tappet levers 
be 120lb., ge = 36in., fe = Bin, D = lin. a bell-rank working on the dead centre g; 


and D’ = 12in.; then P’ = 120 x 36 „ 12 * 12|żuvisa vertical rod connected with the'tappet s 
' ‘aag 1 x 1. | levers and the bell-orank by pins at tyu and v; 
to. F is a horizontal bar conneéted with the bell“ E 


= 207,3601b. = 92°55 tons—a ‘pressure which 
could easily be produced by one man; and if crank by'a pin at w, and supported in guides as 


there were then a smaller pump, with a plunger shown, It carries a fork æ, Which controls the 


zin. in diameter, a pressure four times as great, pump-shaft belt, shown in section at e | gis a 
or 340˙2 fans, could ibe: obtained, and these | stud on the table o, whieh opérdtes the tappet 
presses, are, usually fitted with two or three levers 1 Andes. ) 0) 
pumps of different sizes, so that commeneing As the cylinder a is fliled by the action of the 
with the largest to. fill. the cylinder æ oompara- pumps (not shown in the sketch), the table crises, 
tively quickly, when the resistance is sufficient '|'and the!pin y pressing on thé end of the lever 
to overtax the attendant’s strength, he con- |r ë depresses the end t, and rod to thereby, 
tinues with the next smaller pump, and in due through the bell‘viank v ¢ eb, drawing the fork 
course, finishes with the!smallest to obtain the | + tothe right, and go thr g the band e from 
maximum pressure. The ram is fitted at the the fast to the Ioose pulley on the pump shaft, 
top with a table, or such kind of head as may stopping thé action of the pump. 
be required for the work it is intended to per-“ If now the stored water is drawn off to the 
orm © -f presses served by the accumulator, the table 
In using these presses for finishing textile | will destend, and the stud ) coming in contact 
fabrics the pressure: requisite, two to four ith: the exbremity s of the lever s « will raise 
hundred tons, is put on and kept on for three, the rod t v epee placo the’ strap e upon 
six, or twelve hours, according to the quality the ‘fast ‘pulley on the punip-shaft, when the 
of finish required; but during this period the pumps Will startand replenish the accumulator, 
attendant must from time to time examine the The arm, ‘wg, of the nen ace should be pro- 
gauge to see that the pressufe holds, or if it longed above the dead: entre , and have at its 
drops to give a stroke or two of the pump to end à weight, 9 to retain the automatic gear in 
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working on the dead centres o andy; vg w is 


Ponce Or avuou-—-G 


- 4 Bij . j | ê 
e ‘hydraulic’ crane is alone a 


2 1 


e e „„ one... „% n e deat te ee end v of the lever rt is made of such a length 
CE E E In large works, stob as iton yards where that the stud y cannot pass it. To 
“hydraulics” are used for bending, pressing, and] | Ih Bessemer steel works almost everything js 
riveting’ iron, and hey are therefore constantly! ‘actuated by hydraulic apparatus: the converter 
being charged and relieved when in use, the are tipped and righted by hydraulics, the ladle ` 
pumps are worked from the general shafting | or shank for receiving the molten steel is carried 
of the establishment, or by a special engine, as qn the jib of an hydraulic crane, and the jigger . 
may be most convenient, and they do not pump 1b 
the water directly into the cylinders of the [rom the pit are hydraulic. The 
hydraulic machines themselves, but into an 
intermediate vessel termed an acdumulator. 
This aceumulator is itself a sort of hydraulic room or get in the way of the workmen, and it. 
press, but has a very long stroke in order that ig noiseless in its action. The levers tog for 
it may hold enough water to serve several'short-'| actuating the different hydraulic apparatus can 
stroke presses at once. Its table is heavily e | 
loaded to secure the required pressure, and it is side of the shop (like the levers in a railway 
automatic in throwing its pumps out of gear signal- box), so that all the machinery can be 
when full, and starting them again when it actuated by one attend 
begins to empty. This is simply managed by | to leave his post. 


ranes tor lifting the cast ingots and other o! 


simplicity, of 
great point, 


in its favour. There is no machinery to take pp. 


all be brought together into a box at the endor 


ant without his having 


The weight of the load J, must be propor 


to the loose pulley, and vice versa. The general | p = pressure per square inch and D = diameter 
arrangement of the accumulator is shown in | of accumulator ram in inches, L = 31416 D? p. 
Fig. 54. ais the hydraulic cylinder, which is] Let p = 2, 000lb., and D = 18in.; the 

sunk in the foundations, being principally | = 31416 * 18 x 18 * 2,000 = 7571} 
below the ground line xz; bis the ram, fitted | The weight of a ‘cubic foot of cast iron is 
and packed in the usual manner; ¢ a table 450lb.; hence the ‘bulk requisite 
which works between four vertical guides, of | above weight will be 2,035, 757 + 450 = 4, 
which two are shown at mm, m . These cubic feet. This need not be placed on a table 


at the top of the ram, as it may 
niently be suspended from a cross 


which actuate a fork; by which the driving | tioned to the pressure per square inch required, 
strap to the pump shaft is shifted from the fast and the area of the accumulator ram; go, if 


2 
t 


nnen 
2,0 3⁵ „757Ib. 


to give 
450 = 4,556 


more conve- 
head and al- 


lowed to rise-auttfatihr pits at the sides of the 


hydraulic cylinder. Theexample I have taken 


mum, and this Wotildl redube the bulk of the 


load weight to 3,189 cubic feet. 


In the figure the dotted lines hh 1 


the pipe passing from the pu 
hydraulic cylinder a. 


* 2 . 


mps to the 


The, hydranlic principle has been very suc- 

| cessfully applied to hoists and lifts for heavy. 
and light ‘loads, and at present, with. the 
rapidly increasing height of our buildings, 
there is an equally rapid inorease in the 


Ii demand for lifts. 


A yery compact telescopic hydra 


ulic lift, was 


some years since designed by a Mr. Holden, of 
‘Bradford, the idea being to save vertical space 


in the ground below the lift. 


Instead of 


making the ram in one piece, it is formed like 
a telescope, so as to shut up in falling to ons- 
third or one-quarter of its. full rise, similarly: 


to telescopic gas-holders, 


i | 2a 
It is not necessary that the stroke of the 


equal to the required lift, for by 


hydraulic cylinder attached to a hoist. shall þe. 


a aystem of 


‚pulleys the travel of the hoist may be made. 
greater than the stroke of the ram; but, of 
course, the gross pressure on the ram must, m 


that case, be made proportionately 
the load to be lifted. . 
In Fig. 55 is shown the plan of 


7 71 ` Sa der 
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cylinder and ram fitted with pulleys for multi- 
plying the velocity of the motion, 18.999. 
hydraulic cylinder; b a set of loose pulleys.on 


the head of the ram; c a similar 


greater than 
a hydraulic 


set fixed W.. 


the closed end of the hydraulic cylinder; da 
stud to which one end of the hoisting chain 3, 
made fast; and e the end of the chain 


¥ ich, 
passes away to the hoist; the chain 4 n 


passed round the pulleys at each 
hydraulic as shown. 

It will be seen by inspection tha 
be advanced one foot there are se 


end 


tif the rem 
ven portions 


of chain, each of which must be e 
a foot, and therefore seven feet will, altogebngr 
be drawn in of the length of the hoisting chain 1 
hence the rise of the hoist will be seven phn 


the stroke of the ram. 


' pic O 
Suppose a lift is required for a warehouse to 
raise five tons, including the weight of 


cage and chains, to a height of 50f 


t., then with 
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detective aid of a small mirror which the com- 
missioner placed on his knees, and which 
showed, her hand at work on the other side of 
the table. It is true that these two mediums 
appeared to have been the only ones examined 
for slate- writing; but the commission in- 
erentially condemn all slate-writing medium- 
ship as imposture. . te 
As; regards “spirit-rapping,”’ the commis- 
I. . up sioners report that they certainly heard raps, 
8 gl others, and could not explain them,; but, as they say, 

a 

À ioraa this mode of -spiritualistic manifestation. is 
suites and it 


ta 
+ 


body by voluntary, musgular action. ‘To deter- 
a | mine the exact, location of. this musonlar 
»», Jachivity. is at times a matber-of delicacy.” 

di; E the, commission. refrain, then, from offer- 
ing.“ any positive conclusion on that branch. 
Of. the inquiry, they are positive enough as to 
Au, the area, materialisations and the special lines of 
12˙580. in., 8d that a ram tin, in diameter willbe | mediumship. Nothing but. fraud has been 

a . 155 ; . It. appears that the mediums 
regarded; the commission, as hostile from the 
first; and some of them; arẹ charged with 
haying prevented investigation by demanding 
prohibitive. fees. This is applied in particular, 
to an artist in spiritual photography, who, 
decording to the report, not only asked an 


f res ae ee travagant fee, but also exacted conditions as 

pi PPY ee 0 1 fi e A o | the supervision of his mechanical process 
erent.) i in fi Which.would-haye made any inquiry a complete 

abe, at i oe A a omnide beige geet meager for 
ee Sea Ret ae ENC eT TS Rea | D ing for such conditions; but some 
THE SHYBERT i COMMISSION F ON em us of the commission are as familiar 


„ o SPIRITUALISM, on with the details of photography as‘helis him- 


ts of their ing 3 “spiritualism,” 
and a few particulars may not be without 


sylvania 


a Chair spiritualism, as far, at least, as it has been 


shown before them, presents the melancholy 
to | spectacle of gross fraud, perpetrated upon an 
uncritical portion of the community.” The 
‘report occupies an octavo volume of about 160 
pages, published by the J. B. Lippincott Co., 


ith, and particularly of Modern spiritualism. 
ea piney ooo, 


saidi" füllen a prey” to ‘the’ wiles óf à coterie | 


er ojectors, ‘&c., 
and by a codicil to his wil?! he left the sum of | 


able perfes of impostures. 


trist, ant appointed à commissio TN the notice of the American Exhibition, 


p. 355, we mentioned the Fleuss domestic 


amongst. freezing apparatus, and we now give 
| the details of its construction as, patented in. 

this, Nad by Mr., H. A. Fleuss, Newtown, 
f | Isle o ighf., The object of the invention is. 
mainly to produce a. portable freezing or re- 
frigerating machine capable of rapidly freezing 
or cooling comparatively, small quantities of 
water or vaporisable, liquid, The patentee 


Coleman Sellers, civit engineer ; Dr. S. Weir 
U, the neurologist ; Dr. William Repper, 
t of ithe University- l 


esitys- Pr; Robert-E. | effects the freezing of the bulk of the liquid by 

Thompson + Dr. Horace He -Perness, dne theine known process of vaporisinga portion: 
W We s-of the University; Di: nes of the liquid by. means, of a vacnum, aided by 
. White, a ` Knerr, the ohair- | the absorption, of, the vaporised steam by sul- 


man being Dr. Furness, w 
really anxious to accept spiritualism if he 
could be convinced of its truth, With that 
exceptitn, the commissioners datlid i upon the 
inquiry without aniy prejudice whatever, and 
a sum ‘ahd substance of 1 75 report is employed for preventing escape of oil from the 
t thé’ manifestations submit tọ them | oil chamber which is above this valve. Fig. 4 
were fraudtlent, in the ordinary m ming of | shows a vertical section of the piston and part 
t term. All the mediums with whom they | of the p 


o, it is said, was | phuric AGE or other absorbent of aqueous 
vapour. Fig. 1 shows a plan view, and Fig. 2 a 
vertical section. of the machine. Fig. 3 shows 


+ 


iveny valve of the pump and of the parts 


4 


uD AL i th sy, of the piston pod. Fig. 5 shows. a. vertical 
ni a tarned out to be, im postors. “Ee au ag of the lower end of the pump cylinder 
What is called independent slate writi hg an of the suction-valve, and Fig. 6 shows a 


in 
where messages are assumed to be wiitten by 
some disembodied force either on the insidé of 
closed double ‘slates or on, the underside of 
single slates held under a table, the exposure 
of fraud was complete, Two m pine, One a 


vertical section of the joint between the 
acid receptacle and its lid. A isa vessel 
to contain the liquid to be frozen. B is a 


ſas complete. 8, One a Is the cylinder of the air- pump. D a hand 
sie and the other a woman, both 1eld in high | lever by which the piston-rod of. the pump is 
repute among spiritnalists, were, detected in | worked up and down, The lever is shown to, 
udulent practices. The man was seen in 
the act of substituting prepared plates of his 
own, on which pretended spirit messages had 
a Written previous to the séance, for the 
tes brought by the visitors. The woman 
185 Caught writing the messages herself on 
e slate held in her lap under the table by the 


acked in small 
Vessel É, it is fo 

iron ring e (Fig. 6) around its outer edge. 
Above the lid is an iron ring , with arms 
radiating from it (Fig. 1). The glass vesseli 
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stands on another iron ring ¢« from which iron 
straps e are carried upwards. 


of Philadelphia, and, preliminary as it is, is 
a, sufficiently crushing exposure of a remark- 


hand joe machine as a useful contrivance: 


vertical section on a larger scale of the de- 


glass vessel containing sulphuric acid. C 


b formed in two parts jointed together-—this is, 


— - 


453 


7 


Pry 
The ends of the 
radial arms are made to enter holes in these 
straps... Each--exm- has a screw es passing 
through it, and the end of the screw is made tp 
bear upon the top pf the angle iron ring & 80 
that by turning the screws the lid can be 
forced downwards on to the top of the glass 
vessel or jar. To 9 a tight joint between 
the lid and jar which shall prevent che escape 
of acid and also be ali Hgb the patentee forms 
a groove all round the auter edge of thecover 
as shown in Fig. 6; in that is_an elastic. ring 
Z. The thin tongue of lead z left below the 
groove does not exténd to the outer circum- 


jį ference of the top of thejar, so that when the lid 


is forced down on to the top of the jar, the thin 
tongue of lead makes a liquid-tight joint round 


the inner circumference of the top of the jar 


which the sulphurio acid cannot pass, whilbt 
the elastic ring Z maintains this joint and 
makes an air-tight joint round its outer circum- 
ference. In this way tho elastic ring is pro- 
tected from being injured by the acid. To still 
further insure obtaining a tight joint the top 
of the jar and the underside of the outer cir- 
cumference of tho lid and its elastic ring are 


painted over with - paraffin, and whilst the 


paraffin is still soft and the jar and lid warm, 
the lid is put into its place on the top of 
the jar and forced dotvn by the screw bolts, In 
this way a most perfect joint is obtained. 
The lid E is provided with a filling hole 
closed by a plug, and also it is formed wi 
two sockets into Whith are soldered the ends of 
two pipes FG, which pass upwards and carry a 
tap H. The tap lias extending from it a disc 
I, Which torias ie lid or cover of the vessel 
A. Iujs a ring of soft material interposed be- 
tween the top of the vessel A and the disc I to 
seoure a tight joint. The vessel A is held up 
by the vacuum in tho apparatus. A nozzle 
I? is also provided below the disc to allow of 
the neck of a flask being held up to the tap in 
place of a vessel A of the form shown, By the 
tap H a communication can be opened between 
the interior of the vessel A and the pipe F 
leading to the acid vesse!'B. The socket into 
which the lower end of this pipe enters 
is, as shown in Fig. 2, carried down nearly 
to the level of the acid in the vessel, so 
that all air or vapour passing down the 
pipe F is brought into close proximity with 
the acid. The pipe G is closed at top—a 
branch pipe G! is led off from it to the bottom 


lof the pump cylinder below the suction valve. 


Whilst the pump is being worked the acid in 
the vessel B is kept agitated ‘by an agitator- 
blade J! on a vertical axis J which passes out 
through a stuffing- box in the lid B and has an 
arm extending from ib which by; a link is 
coupled to one arm of a bell crank K, the other 
arm of which is linked to the lever D. ‘The 
advantage derived from carrying the agitator 
on a vertical axis is that the axis can be led 
out through an ordinary stuffing-box with 
which the acid does not come into contact. 
The pump is formed of a piston n which can 
be worked up and’ down in a vertical cylinder 
C, which has above it a small reservoir R for 
containing oil or other liquid which will not 
vaporise under a vacuum. The suction valve 
L is at the apex of a cone which forms the 
bottom of the cylinder, so that a gutter c is 
formed around the suction valve. During the 
down stroke of the piston n a small quantity 
of oil is caused as hereinafter explained to be 
at the bottom of the cylinder. The bottom of 
the piston v is made with a corresponding 
conical hollow so that at the end of its down 
stroke it may fit closely into the gutter c at 
the bottom of the cylinder. Nearly at the 
end of the down stroke the bottom edge of the 
piston enters the oil. The air previously in 

the cylinder is thereby inclosed in the hollow 
on the underside of the piston, and as the 
piston completes its stroke the air is expelled 
past the piston valve P and afterwards the 
oil, so that all trace of air is effect- 
ually expelled from below the piston. The 
suction valve L is lifted mechanically during 


the greater part of each up-stroke of the 


piston. To do this, and yet avoid friction on 


convenient, as it allows.of the apparatus being. the lifting mechanism, or between the valve 
1 space. E is the lid of the. 
rmed of lead and has an angle- 


stem and the guides in which it works, the 
parts are formed in the following manner :— 
The suction valve L has a tubular rod M'ex- 
tending upwards from it, the valve is not 
directly attached to the rod, but a wire M, with 
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a hook attachment at its lower end, is carried 
upwards from the valve and is,soldered to the 
top of the tubular rod M, as shown in Fig. 4. 
This arrangement gives freedom of play between 
the valve and rod. : 

The rod M passes up through the centre of 
the piston n and through the centre of the 
pon valve P and into the hollow piston rod 

. At the lower end of the piston rod isa 
spring clip Ni, which olips the tube M and 
holds it with a sufficient grip to lift the valve 
when the piston rod moves upwards. The 
valvo L is prevented from being lifted too far 
From its seat by a cross-pin J passed through 
the valve-stem coming against the top of slots 
formed in the guide in which the valve stem 
works. Just before the piston arrives at the 
top of its stroke, the clip N! passes beyond the 
top of the tube M, and as the parts of the clip 
do not spring together sufficiently close to 
allow them to take any hold of the wire Mt, the 
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valve is no longer upheld, and drops down on 
to its seat. 


4 e 


The way in which the piston or pump 99755 
A leather, O, 


is formed is shown in Fig. 4. 
forms a tight joint between it and the pump 
cylinder CO. The valve P is formed of a disc of 
leather with a central hole formed through it 
up through which the tube M passes. Above 
this is a metal diso carrying on the top of it 
another diso of leather. The holes through 
the leather discs are made to fit the tube M 
easily. Q is the delivery valve at the top of 
the cylinder C: it is composed of a disc of 
leather resting above openings formed through 
the cylinder cover. The disc is formed as an 
hydraulic collar with a flange or inverted cup- 
shaped projection standing up from its centre, 
which embraces the piston-rod so that it makes 
a tight stufing-box joint where the piston-rod 
passes out from the top of the cylinder, as well 
as serving as a valye. The disc of leather with 


| ante the cáviti 


explained. 1 


was contained zin the vessel A. 
in the above manner, a sma 


i desired thigkness is obtained. Ys 


Fusing these nber os 
: i oste without recourse to the special light fa 
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its conton I upward pi jection tim 
bel a Rei HAY OYT Abova tie: abe 
cylinder is an oil chamber R, 0 $i 
delivery valve may be always covered 
R? is a disc, passing across the inferic 


5 
t 


oil echambeẹr+-it serves as a stop to the 
delivery valve from being lifted tog Righ on 
the upward stroke of the piston. At the oom. 
pletion of the up stroke also, When dil ig forced 
from the pump cylinder into the/oil-Véssel, it 
prevents the oil from being thrown viplehtly 
upwards, the only passage through if being 
just above the delivery valve, To prevent any 
oil which may be ejected upwards throngh this 


disc of leather is between two stops 12, which 
keep it from moving too far up and down with 
the piston-rod. The stops are carried by the 
cover of the oil chamber, and this cover is 
coned downwards, às shown at Fig. 3, to still 
further insure that no qil shall be ejected from 
tthe chamber. Any oif entering the bottom ol 
the oil- chamber and rising up through it must 


as will be seen, pursue a very circuitous course 


| before it tan esbape at the top. TT aresmall 


si 7 


5 1 the: towards the: completion.of .ithe:up 
| otroke saaie 


df: the . oil above the piston passes 
T Pith the sides of the cyliuer, 
[and when the piston Has risen above these eavi- 
Hea, the off within them falls to the bodtom of 
| the cylinder, and, setves at the complétion of 
the next downward stroke to sweep oup all air 
| from, the, lower. part.of the cylinder, as hefe 
at ty boy cel SATUD. 

The ation of the apparatus is as follows - 
‘The tap H being closed; a few strakes:of the 


I pump are given until good vacuum is obtained 


in the véssel B containing the sulphuric-deid. 
The vessélAt¢ontaining a small quantity df 


quid to bė frozen is now applied to the dite! 


or nozzle I., and the tap is opened. The vacuum 

en at once holds up the vessel. The ping is 
now again set to work to remove the alf WA 

ay vapour 

given off from the liquid is absorbed by, the 

‘acid, and this: continues until by: evaporation 

‘of some of the liquid the remainder is frozsn. 


In order to be able to obtain solid biochs ds 


5 I quantity of. liquid 
should first be frozen in the vessel A, and then 


{a further quantity of liguid May’ be Yntrddtoed 


into the vessel through a tap U 


3 seg Fig. 1) 
and Frozen, and, so, on until, a, plock., 
‘ { 


ik of the 
ty 


rJin eli ` 


1 


1 Jao i 
i Gide, We e 


„1 K 


toons wr i i = 5 a G fetta 
. PERRON'S PHOTOGRAPHIC « 
e e APPARATUS. A ae... 


' 
oy oat 


Te 
HE Perron photographic apparatus and pt 
T are entirely new. The process consists in We 
use of sheets of gelatino-bromide of silver emulsion, 
vih view of obtaining, ordinary negatives ith- 
ou Ée intervention of glass, whichis ys 
heavy, fragile, and cumbersome. The process 18 
wompleted by a special frame, which pe 
emulsions for a large number 


aboratory to effect the substitution of them. 
The emulsions are composed solely, of the usual 
-upon those gelatino-bromide 
80 universally employed, thas 

18 use of every known kind 5 


substance 
plates whioh- 6 

ermitting of the use i 

evalopment without any change in formulas, 
securing an absolute transparency in the negatives. 
Glass or supports of varying “transparency 155 
entirely suppressed, and one has no longer 
bother with those special baths that are used to 
give certain of these supports the 3 
transparency. Finally, the apparatus that pormi 
of the use of ithese plates in the open air for as 
various exposures has been so studied as to m 
it adaptable to all existing cameras withou 
exception, thus causing merely an expense for à 
slight change, and allowing every one to use 
his own matériel. 

The emulsions come packed in cardboard — 
that contain a package of black paper in a 
(Fig. 1.) Between the folds of this pape, 0d 
inclosed the sheets of emulsion, which are git 
to it by their lower edge, and are thus protec 


2 


PY E „ 56 ows a 
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—— ee — | 


Ro? te ii. 


,. I. a L LA 


pt. A EE 


1 950 protidedtwith bo ole; throngh,whichruns found that, wit 
. -Wrertiol zog (A pee N. ase ‘et 19 oh constan temperá 
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from the burner, trials with the thermometer 
show that there may be found: an infinite number 
of points in succession at which the „ 
is: very nearly constant. 

In order to use the paraffin itself as an indie 
of-the proper temperature, and in that way 
pense with a ther ometer altogether, if appl 
it was necessa use A ner Ps of op in w 
to melt the. on araffin. T ee or troug $ 
p, shown in't e e an fto per, tin-}i 
and is 6mm long, 1 Mu d dan eep. iI 

n 


placed te ee 5 ime writ ‘pe with: it 


practice thé cup 
narrowest, side: 


ra 4 in the Ta has beeni: melted. at the end nearest 
25 \ the barnes, but a remained congealed at the 


eo UI 
S “| 
He Naas frozen paraffin is very constant, and it is just at 
ben- mi, |-this point where it is safe to place objects which 
OM eo SS a 64 X 45 Aare. to be imbedded. The paraffin which remains 
10 utedsod ois is ane — cages in the trough is represented in the cut 
‘anti dysords qs Vale scr e by the shading at the remote end of the trough, 
100 BOIL OTED KA saing mosg od J en eclpar apnoe bel e below the dotted lines nearest the 


‘onuboth fades. e frame consists of.a gorbof hox | sure of ithe o dal iz in the pipes which supply the | fame indica portion which remains molten. 
unc n sor la boid onp? Ea al j bang re burners and which a entirely beyond the control |o It is clear, rome has as preceded, that f shorter 


. cup or|trough filled with soft paraffin melting at 
h teh, sa cpoard. 15 ur regule ting „jorg | of mostiforms o thermostat. To avoid this, 656. ay be placed still Farther away! 4 trom the 


agen 5 7, yapar, piece of | Dr. C. F. Dolle of the Biological Departmen urnel, alongsid de of- the- >: Veszel containing hard 


NVV'ůͤ . fat duly Se Stan 
on 0 ig? Atu of | heated ab one er 80 Pantin and paraffin, 1 , chloroform Baily 


5 aer (Pp 2). After the package of haated at one en means of a n burner, : 
‘em julii wi Pie Put Atto Che dor the! 85 so that the heat na ed by conduction to 5 S- would remain molte a atil _ groa er ' istance 
Hade to engage! with algroovevin thè axis ef, p| tensity peoause of 


1 Vy 4 


1 — 


plications af possi tities. \this new 


‘sheet Of E papeki is passed through alitani mote enå of thelb F 1 5 the! o apih onii 
i a 
Winch, ithawspermite ofiunivinding ihufrpm the | into thefsurroun 10 ir, 230080 25 to ot wan | $e ev ceļ seal bel as eciated by histologists 


exterior (Riga 2; 3yvand 16). „Hach cAheet o black laws stdted in t 


nd emb ryol it can“be quickly seen if 

mately bjects are i om- n by simply 

ong the Be in siy r the point Where 

de heated ins mol en n the trough has adari farther 

ald ba 22 the flame.| This oan be easily} 5 
t 


here was! a point 


ontside.;; When the I, 15.0 ai 6 th at bar, at ꝗ certain oi aula distance from 
90 fie emu 1 l p place 911 d 15 jay end, where -the tempe rature of 55° 


e} room atgan oint alot 


2 


Ji 18 r “Ibs ale Sinto 


nto‘ the hole aad.” stows maintained, and W he if there! was pl sda cop- ough the brani parent cover of the trong 

thee’, th the ‘Wich bad” been T turned guffkeientli. per oup filled wi 10 iji d paraffin, the, atter could | For lar} A 2 oratories, 8 a saber oi of 

‘When,’ rte ank Were Ht! ia 40ʃ wekbion lof be kept ust at f e 15 nt of fuafon for a long time | Students engaged in imbeddingy ¢ "simple 

removing the plate that has been expbsedfcandcof | without ndana e iwas to /be/imbedded, | ™° abit « of is device fen r tes or 

substitutihg/“ahother:fon it; itdis ònlyorecessáty These résults pośsible to utilise | Such pune horizontal diso ; F $ reaa 

ise'the/indicator so as.:to'-freo:itufedmtheshälė, an apparatus 11 5 ir leddin ng purposes. Of the same thicknese;-but-8£t- in 9755 

‘and dionto ern the. swinbh, intil ‘the, dndicator | That led the belt n for a large number of ;pataffin im- 

Kals intoſ the- succeeding aperture, This brings | perime 97 bie d Tat simplé\modification of the b 

ithe Next t plata into position: 1 920 99 BORSO foregoi A ve of |npparatus,.with the object of off irdle vhround eee 1 80 e Pentre, 

{ until - the. jexha 970 5 of 4057 gettin id of Abe al water-path entirely in the | ab which point: 8 larger bur Be applied 
tains 12, 6 la tes, th 4058 te itoi Ai procéss d ih iddih ane and ‘gate use the paraffin | Underneath. e temp grat nae 8 ch; ia eve 

Pep heey pa | at ives with itself a . in nso i ind} w far away from | would: diminis 1 the obntre’, owar hid b ab © 

one frame and witho È “avin 1 ‘Fecourse''to” p | the sou be of. bea b W safe to allow an | periphery of t e oe o e 


He this o begin a set of ex- 


‘Titotatory’ acl OVOM of AICH OF 392 [II BRE on ing saturated, | place upon, “adit ee el of £ the 


bor teburning home, ‘the emulating that chave es f renee vi WS i „ disc, just as Fo gr three vibe placed 
“ beeh'ex: posed- are- itaken ‘outithrougl the backco 4 rere 9 0 was dea ef in tke following manner: upon different: adii of the t liga plate, e,;which 


copper, slightly less than jin: | i igally the sector of a diso, ag bed above. 
FEE thick im: Jong. Aid Abe: ide . ono. ond Sud s praotid Abe aeto Of a dicea Rir $ made 
ckage Mas] Eh katate 45 tc 17 running to a sharp point 5 the other, as shown at | of tinfoil, pressed into hape in-citapl: ite Dg 
x ar Hipa if aie frst austed,; or M. red BP | in 11 accomp 1105 figure, is supported hori-] moulds, may’ be- : =Batisfactorily- employed ith thy is 
er r. at the e le a8 tic a haar uses 10 zontally upon ta ie ae the wide end, anfl at] 3 pparatus the samd Way as he’ ‘ 
; eee epee fons. 0 a ie oping d some dl pane 1 he. p point a by. anges her erde 9 1 bed above can be madg| bya 
3; h e., ves a T a p! ou e esè'three legs constituting a firm tripo 0 a yt ey 
“ela of - ant 170 ney Which, ate rater hey 6 ary, for th he whole “devine. Under tho pointe apase |a E neee ee Ru 
15 Wid Bo ai Pu Onpa ezti ene ’ fezi ili J the triadgular<plate) n pic oapper jis placed a malt zine . pate 
hey ars then spread out upon Very Clean ghet tp Bungen gas- urn ; — 


‘an ‘aperture of about fini, ———̃ .1——— Ne 
5 plates 8 B and con nee wit s ere biy of the building |_ EE A N oh ase mee | 
flexibility Cnet of taita, and can be| PYmeanhof.e rubber tube... Re flame is allowed THH PHILOSOPHY OF WATERING 7 


sorted ote without any danger of their being torn. to Dara teadily, lafa Ab 


ut<halfjits full force, and 
permitted: EN y f 


p Neopper plate at a OUTDOOR PLANTS. 


yeni bee la 
85 = s neji pee igt is 3 15 distance! of ab a tom ftg/extreme point, as WO acknowledged agencies in vigorous and 
Let Se Orcan indexed Hege RDG De stored with | shown iii the fi 22 whelelplate will soón be hoat and montare: 
rous wor it an “extremely limitet healthy plant growth, are heat a ; 


mperature will be found to plants growing., out: gf-doors, must usually take the 


Pte gaa 8 da) OV 1 Ic ⸗ mat Oty Y ‘gradual J yod m ish” 0 rd AD NEN zend., At a heat as they fin t end a we cannot increase 
Elou tavle . “distance-of about 2 fo pin, ARNa Point where | this element out-ð 1854 Gala: be not to diminish 
“ng * ae to eteods to vay the flam a a 8 temp pera- | 3t. Moisture, n. other hand, is more under 
LIR A NEW; P T E ING ture will 3 ae i y Se 55 56° O. (188° F. 9 our control, bat Me exercise that control and 
opt aad -APPARATUS lian oy UG | | with. the, tetaperabine’ of hs . water our pla g dry weather in the 
n ee |710 F. Aad p as 4 soripérature of the oi evening, we 30 de bene of a great, portion 

e 1 ’ 


7 me ple temperature of the 
| plato at any given distance trom the burner wil ofthe Heat wo debideno preserve Ra rear 

to Tit kà wit len “attend i he ini bedding 41 also remain at the same point. This constancy is j planta and retarding their growth, which we vainly 

í i A ! (I0 37 : % > ON © 71 7 

e B — sts fois od T e ay 1 5 rae veu det a ert PERS 
anif a E i : Sodend dn to HO odd dota n you gT . l Bvaporation is the .Mores-ra ichin proportion. o 
10 busi d o/ TS Dl — in ong 
uE, eHIU HO : 


a AF who 5 have Had“ ‘much exp krienbe in in- 
h, i te 0 Y ‘bdrdfin 4 are Are Sof thet Mifff- 
bie “And “ris 


* gisa i 


ION Loi ef Y- zí | ithe dryness ; of then airz and xt greforeg itb 5 muons 
$ Kivij s 10 100 | active when the necessity for watering Is. he 


MTU SIS 9 — s 4 PETG AE 11er r 4. 70 as orn cd t E 7 Fils Y a Damaia a bub dan eH n cg take, pla ce ‘without 
STS NOR ef | 211717 to 410 10 gesl Ji wo ule Boor of, £ Fagg ANG 1151 Kotasa i ‘0 ducing, geola, ad that. co ‘proportionate to 
A eae 61 i ve DIS (fr IASI SLA int š 3 70. 77 Nee ori Ve 50015 N T 77 dy vere iti ay if ha e rapidi rot e oandrang i 88. . Chen: 1 
„ Sw Idy aitad . TE spos 11% 15110. dd | 11 190 eg a oy N * 8 N Pout Ss nf aie points 3 zout, 98 reason V. vapout h ving. 
Arero otf ef RIN okai to 415199 thy { ; . R í fı HE eater pa tity, for ‘heat than’ water, thé h 
Tg tod be NN Xue ax Non N x AN \ X } 10 om 1 180 sible of the’ watel Becomes late t in its vapour, 
„ „ N N Is ANN N N “ay Hee en way talle-sadditional heat; to kee) 

ae whip 164 N N AN ` N 3 8 D 8 NO. L N \ Xi: a ) i|: T oplied by Ahe nin any poing gaoh aachen, 
„ e r , 2 ,. W , e,, LL, 2 2 To 9d] 1g e ‘the: surrou ng! media. - 

AE aama ee Was tet ere e — e Di t! arme. Süd deal effect of an. evening's watering 7. Tho 
yu, ey EY athe 7155 p 10 ve ee nee 1721571 2 2 eel 1 1 W e Ger! e of the day, and evaporation 


delicate objects on account of the danger of over |due'to’ the fact that.the. heat. which is condaotéed goes on, briskly; the temperature consequently 
heating the" ‘imibedding: mass. The trouble with through the copper plate with constant. rapidity. falls, and the plants are one as there are no 
thermostats, or heat-regulators, is that they get | from its source—the: burner—is radiated into the] sun's rays to communicate fresh warmth. The 
out of order and give trouble, aside from the diffi- surrounding air at an equally constant rate, and, ‘growth of plants thus treated is sometimes even 
culty which arises from the variations in the pres- | as one passes towards the wide end of the plate | more ‘unsatisfactory than that of others growing 


. and so well understood that there oan be but little’ 
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Tifa bbhka hightly, for 66 Hothd vil r 


arsen iq -ae-some—obher “1 1 the centre and the dog to take a firm Hold. 
‘film to be deposited on copper under these ro wood is used, the centre hole boring. may, be dis- 


EARN arid soil, which havé been allowed“ PdIbEd oH Chefdoppdt This Ustrotiednblunive he 
: eg aes ara ene ora mae ene: senior ae ometais~witl-aiso ams 
ke other source of diminished ryarm boa 
] 


we referxod yas radiation: [very parm body |'stances, As a confirmatóry test Mursh’s aratag pensed with, and one end of the wood being 

tends Goltisadly. tovthow Loft ‘ita Heat to all | maybe wed. Hyden is enerated 55 atii against the dog, taking care to put the paint thereof 
other bodies of lower,warmth, near or remote fon pure zino' with pure distilled water and ür | exactly in the centre of the little square before 
But radiatio in meteorology is more partioylayy | sulphuric acid. ‘Tothe mixture ‘is! added 4 del described; the tail spindle of the lathe may, be 
confined to“ the radiation of heat from the 1 cobtion of the suspected paper made by boiling | adjusted to the other end of the wood in a similar 
oF the earth and qbjects on it into a clear sky.” | with pure hydrochloriv acid! If arsenic be a manner, and both dog and tail spindle. forced int 


e know that all objects do not radiate heat with | arseniurétted: hydrogen willi be formed, * whick | the wood by screwing up the tail spindle. Sop 
equal rapidity: rough . surfaces do. it more readily | burns with a bluishiwhite flame and deposits 
than smooth, and dark surfaces than those of a film of arsenic on a cold porcelain’ surface intro- 
lighter shade of colour. If we apply this know- | duced into the flame. ‘Certain confirmatory tests 
ledge to the process of watering, we shall find | would be npcessary to be'sure that'the deposit iq 
that almost.all soils are darkened: in their colour | not due to antimony.’ Antimony, however, is not 
a common! impority of pigments, and we shall not 
be wrong in advising that ‘any! Wall papers which, 
when treated as. wë ‘have directed, give a film on 


times it is necessary to force the dog more deeply 
into the wood by tapping the wood with a hamm 
or the edge of a turning chisel, taking care to stri 
directly in line with the axis of the lathe. After 
the ‘piece of wood is adjusted firmly, „Jet 
loosely, that it may run without burning the 
‘wood around the “dead centre,” as the, tail 
spindle is often, called, a drop of oil. is 
‘put between work and centre, and the rest adjuste 

Slide the rest up to the work so that it will Just 
barely clear the work when the lathe spindle is 
slowly revolved by hand. Now clamp the tool rest 
firmly, pick up the gouge, and get ready ta make 
the ‘shavings fly. Don't try to jam off a lot of 
wood in's hurry, but put the gouge against the 
rest, and advance it toward the work until a mall 
shaving is cut off. Don't push the gouge square 
against the wood, but lower your hand until the 
gouge touches the wood too far back on its, bevel 
to cut. Now draw back the tool until af ont. is 
effected, and the gouge prevented by the rest fm 
going too deep into the work. Practise this point, 
just clipping the corners off the wood, and ep 

tk 


by moisture, and therefore by the practice. of 
evening watering we put the soil into the best 
possible condition for getting cooled down during 
the night. It is thus that the combined influence porcelain should be at once discarded. If a wall 
5 1 a uon care 15105 $ paper hr a ee be found to contain 
warting the very desire of such as. thoughtlessly | arsenjc, it shonl L. ve r, if this he not 
practise evening watering, although we know it is pradtioabl it cia 825d aidan ek 
too frequently believed that, so long as plants get] and the varnish should be renewed every yea 

water, it is entirely a matter of indifference when | or so. G a Ey ON och Fae C 
it is applied. On the other hand, by adopting 
morning waterings, there can be no doubt but that 
evaporation will go on much more freely, but the 
atmosphere is becoming warnier instead of colder, 
and the sun's rays exert their counteracting 
influence. Phe darkened surface of the soil— 
that very condition which makes the ground 
throw off its heat more readily during the night 
causes it to imbibe the heat of the sun's rays by 
day with increased facility, so that we have the 
greatest amount of the fostering agencies of heat 
and moisture for successful plant growth. 
Artificial waterings, to be most effective, should 
be copious. and abundant, and applied either in 
early or during a dull day. Water that has been 
previously exposed to the sun's rays is always ‘ ete its a 
preferable to that freshly obtained from a cold fessions, and even sciences, the amateur has been 
tank or well, owing to the chill imparted to the | the direct means of bringing his particular stydy to 
eirculatory: fluid of the plants by the application | its present state of perfection, Very likely agtro- 
of such low, temperature water.—J, J. H. in the | nom would have gone beg ing had it not heen fo 
u Gardeners’ Chronicle“, amateurs. Photography _owes its greatest advance 
„ a f , to the same class of workers, and wood-turnin 
a itself has been brought to a high degree of perfec 


' re S Pa K9 i . | tion 5 turning bap) by the. anne 1 
1 5 W 7 some of whom are laughed at for their clumsy, 
ARSENICAL WALL PAP ERS. methods of going to work, and their ineffectual i 
1 appears to be the season for all sorts of | attempts to bring shape out of a mass of crude mate- 
alarmist reports to be spread by the papers, i i 
and the following in the Lancet is worth reading, if 


nels ' If 5 young chap 7 to learn sqmething 
i : a od-turning he it just as easily 
only to compare it with an artiole which we gave i , a ase fer 
in o. 1,018, p. 668: — * a 1 


he can learn to hammer iron, as told ip a, prevacds 
l : he. 
It is well to give a note of warning that, in! 


article on learning blacksmithing. rat step 
spite of utterances to the contrary, many of the 
gaudy-coloured wall papers are contaminated with, 


is to get the tools in order. Select a plain chisel. n 
and a plain gouge.’ 'Det'the'obiset be I. or | th 
arsenic to a not inconsiderable extent. It has been 
known that certain shades of green are made with 


1łin. wide; one corner ground back to an angle of | 187), and the su 
70° or ‘16 525 air 1 n alike, thd nb pusidere ai an essay which was 7225 ed. : 
tti of the i 20° a0 6 ipti £ 8. 
arsenical pigments, and that “flock” papers with. 585 eS aa va! rming an angle of 20 a preface to the descriptive matter o atent 
a rough surface are peculiarly dangerous from the 
liability of the flock to be rubbed off and dissemi- 
nated as a fine dust in the air. This is so generally 


ae raf aafe] 
r ‘ oe: * i 5 ; A 
A WOOD-TURNING JOB: WHAT AN 
AMATEUR CAN DO—HOW TO PUT 
THE JOB IN THE LATHE” = | 
MATEURS often cause” an experienced 
| workman to laugh at clumsy. methods and 
ill-chosen ways; but the “thoroughbred ” amateur 
often has cause to smile at the professional himself 
on account of that worthy's proclivity, to stick t 
old and outgrown methods, rather than to adop 
new and better methods which hp “dizzy ama- 
teur” himself has discovered and worked up ta 
little better than perfection. In some arts, pro 


trying it until next week; then the writer will 
how to turn off the corners, and get the work as 
smooth as a.rolling-pime i. 4 


7 „ ad Pee YA 
41 . yoo 2 . Wed 
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YLINDERGONDENSATION ANDTHE 


Ce E hego ‘ 


N éonnéction wi l'he 
' With on The Development of the Compound 


e joint capacity of w. 


‘a number of 4 15 70 rather than in enginea ità 
; d 


The bevel on a Izin,chisel should be at least 
five-eighths of an inch long, and inust be ground 
perfectly flat. If a very small stone —say, 12 in. or 
14in. in diameter —oan be used; so much the better, 
‘for then a slight concavity can be given to the; 
bevel, a point greatly appreciated by the good 
turner. Let the chisel be ground in the same 
manner as given for grinding a plane iron, except 
that both sides must be ground and bevelled alike ; | 
then the edge must: be set on an oilstone, much ab, 
Gan foriplaning. Next select a gouge. Get one which 
to these gaudy colours, and it is well to be aware} is cut to 14 in. or 14 in. oirole. Grind the gouge on 
that arsenic acid is used in the preparation of many | the outside, cutting both corners back seven-eighths | 
pigments which are not properly “arsenical.” In} or three-fourths of an inch, then grinding the gain in the expansion of steam—the first J 
these it is used as an oxidising agent, and is often gouge with a bevel three-fourths or seven-eighths gentleman being an earnest advocate of ex ion, 
imperfectly removed from the manufactured! ‘of an‘inch long; according to the thickness of the and the one last named claiming that it had sen 
article. . Arsenio aoid is used largely in the prepara- {metal in the gouge. A round edge “slip” of limited value. As is well known, Mr. Isherwoo 
tion of “ aniline pigments,” and is often present in Arkansas stone will be nevesgary for setting an had, previous to that time, earnestly dọapril 
these pigments “as an impurity” caused by care- edge on-a gouge, but all the whetting should be in his writings the very considerable condensation 
lessness in manufacture; but whether arsenic be! done. from the outside; and just: the least possible | of steam which takes place in a steam cylinder, and 
resent by. carelessness or, intention is a matter touch given to the: ‘inside of the gouge with the | in a comparatively recent article in the Joypaa 
rhich ‘signifies little to the sufferer. It is well to round slip just enough, in-fact, to remove any the Franklin Institute, he claims to have been the 
remember that the colour of the paper is no guide|] trace of a feathor edge which may have been raised first to call attention to that subject. Withont 
to its being contaminated with arsenic. It is liable!) there by unskilful grinding and Whetting. disputing this claim, and at the same time goknow- 
Hotvadays to be found in papers of all shades'‘and). After both chisel and gouge are sharp—never | led 0 
tints. The pigment known as“ fuchsine is stated 
by Hoffman and Ludwig to be very com- 
monly contaminated by arsenic, and they: 


sale for papers of the “green flock" type. An: 
arsenical pigment is mie in which the element 
arzenio enters definitely into the composition of the 
coloured compound. The green compounds of arsenic 
and copper and the yellow and red sulphides of 
arsenic are true arsenical pigments, and as such are 
especially dangerous. The danger is not limited 


referred to will be interesting to many, and, per- 
haps excite discussion and draw out much use- 
ful information on several important details of the 
subject. The writer, from 1863 to 1869, then an 
assistant engineer in the U.S. Navy, Was mepi 
in New, York in making experiments un ler the 
general direction of Horatio Allen, Esq., an 

Isherwood, Hngineer-in-Chief, U. S. N., designed to 
show whether or not- there was any considerable 


him as to the proper direction of stugy,, te 
writer desires to claim to have been chs fir 
to show that all of the cylinder condensatio 
independent of that due to the transmutation: 
heat into work, is fully accounted for by the heat- 
ing and cooling of the metal walls of the oylinder. 
Mr. Isherwood clearly referred to such heating.and 
cooling, but in an elaborate discussion wept on 
show that that cause alone would be insuffisient, 
and he accounted for the greater part of [he oon- 
densation on the supposition, that during re 
pansion there is a loss of heat and consequent 


ledging with gratitude valuable coc 


viderg a distance approximating the diameter 


3 a 
mark until al 


s 


d, mar, 
91 ant gurt gbigk have, in 
e fla 


g 90 our per: COTE een pr sented, to th at surface anc ed by | condensation, due to What he terms, “expansion 
Tr an e and rey N 8 the abel 4710 At matters mot whether t es VIGERE | per se,” independent of, the heat egam 5 anto 
ifficu | r NB: be opened, Jess or, r exactly, half. the, > work done. This iter nev 
an elementary Knowledge. of chemistry, As a aeter of th atio, far 4 Or., exactly n lar | the work done. This supposed loss the writer 


could understand, and never expects. to, coda. the 
total heat of steam at a high pressure 13 § 4s 

greater than at a lower, the free expansion steam 
without doing work should result in supechenting 
and not condensation, and the only heat Which can 
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f hey, are onene „ROTA. OF 
ess, à small square will be, contained between the 
intersection of the lines, and the eye oan qujokly 
locate thd ‘centre’ of this 'sháll stiate; and! so do 
A wich great erackflefs . e 
When hard wood- ts used; '‘the'ventrés Bhouid he 
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á slip of bright copper foil has been introduded. 
If arsenio be present, a grexish ‘film will be de- 
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aitinited darin g the britidrine, 0 
. ate to ‘such’ ork i che Fate Er zkia 
per British ` al unit. ‘The maximum work 
‘Hoabible 18 fe e bent to the absolute | pressure, 
And theréfare the heat abstracted in. the perform: 
‘ance’ of the. “work is simply, a.funotio n of ancl 
itive me 50 the i of ih vadiab ati 
curr sion, or that in whi je loss o 
ale c die per erformance of work is considered, 


crease more ‘fapidly than’ in the inverse ratio 
Ey ‘the © ‘volume, sordina to Mariotte 8. Law 
Ranking states that the decrehse of pressure is 5 


‘portioned’ to the minus teh-ninths power of the 


volume The actual curye of ex ansion of 
steam engines -varies 9 at this, 
acodtding ti differences condition, put | 


this general method ‘acootiits perfectly for ine 
he transmuted into Work. This heat is derived | 
Bt y from surplus sensible heat due to steam of a 
h pressure expanding to a lower, and the 
aaa i supp plied by a slight condensation tof th 
‘and the ere is no possibility of any furthe 
Joss’ ber athe to the  expansién per se of the ‘steal 
ft. To settle this and other questions, the 
in the year 1867, ¢onstructed two smal 
Tibet or chambers without pistons, one of eis 
and the other of iron, of exactly equal capacities, 
and tatefully felted, each of ‘which could in turn 
be connected with a Valve 1 regularly by an 
e to admit steam from 4 boiler to the aylinder, 
snd permit its exhaust to a condensing call. The 
éxhaust opened slowly at first and rapidly after- |i 
wards, sò chat the Pfei in’ the’ cy finder would 
approximate that in an ordinary steam cylinder. The 
result was that the condensed steam from the iron 
1 A was, i in n nearly every ne ae double 
at from the glass cylinder, 
Mal possib lev nag iti PE 1 et 


a the ene risl 77 705 e a fae ere 

pole ‘whence Ae iter y r ata TEE the 
froin cylinder condensation f found in ‘practice 

could, be attributed entirely.to the, heating: 


cooling of the metal walls, and that the“ expansion 
per se, theory of Mr, Isherwood was unnecessary; 


Mr. Isherwood considered that when condensa- 
tion took place, in the mass of the steam, the water 
would-be suspended in the form of a cloud, and | 
would not be affected by the temperature of the 
metal surfaces. This the writer explained in 1867 

mE R erence to Tyndali’s experiments, who points | P 
ottin“ | Heat—A Mode of Moti 
ok tudisture ordinarily oontained in the atmo: here 


hag . times thé absorptive effect, in reſat ion 


to latent heat of dry air. Steam chill d by the 
performance of work or by reheating metal wa 


Previously cooled during the exhaust 1 oon. 
ht 


‘minute particles ‘of water wi 

‘capacity for heatand almost instantaneously absorbs 
‘that ‘ necessi 
‘surrounding alls, and th 
absotbed is carried to waste. Upon the above 
basis the writer in an Article in che American 
Artisan of March Sth, 1871, e e the gain 
fonhd in a compound engine on t 


Square of the erence in tempera- 
hali (the conditions bang ‘practical 
‘saihd'<as those of force pe 
work in overcoming resistance); 


teniperatyre’ of 820° by live steam, we 
ath; y ’ 


exhanist ected to a temperature of only 140°, 


the same metal surfaces would’ be: exposed to 4 
whereas, if the 
cylinders were sd arranged ‘that the work Was done | 


difference of temperature of 180°; 


in two vylinders instead of one, with'90° neue 
of temperature in each, the conde ét unit 
say aed oe in the cotmpouriil" dylinders Would be 
baer 4 or considefing - fara -indrease 5 surface’ 
mi in effet twies unity, or wo; wherens the rates 
df bondensatien in the’ abe cylinder would be 
the rate. of two squared; or four In other words, 
the double cylinder would save ore-Halt the: coni- 
densation: Now,“ 7 71 practice ab ut anechalf of 
the'total une steam tiso iso 
cylinder ab high degrees of dxi 
ved would be about enech 
dent; IPR ib rough planation 
a be oe the’ fact. Om the'sarte basis, there 
duld be greater saving by dividing | the difference 
of temperature into three or more parts; but’ the 
complication resulti md ftom ‘the thultiplication’ of 
steam oylinders -and their odnnechioni; is mot in 


practice warrantkd, without” rg ehe e Sum 
pressure. Tie later developments! are in the 
Way ‘of ‘periftitting! the tow- ure engiite’ and 
intermediate ‘oylindér of fa triple tompdiiiid 
engine, to do ‘about the same work’ As the! 
Wee e the o 


nary’ égmpound: coined 


f 
plied with east pre eanlunt- u a fives 5 to Be Ex- 


panded, down to sub Ander e ier used 
ig B. presste cylinder of a 
engine, which now corresponds ite he interne 
cylinder of the double-expansion engine, diate 
which has been reduced from a higher to a lower 
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pressure by. e expansion. ig, zust (as valnable for all 
k Eom ab as; if guch -lower pressure were obtained 


575 able. This does not inelnde the water dne to 
Ne 
should be removed or“ xerexaporated, by a sy stem 


‘the same hasis of rea 
.cylinde mand. ithe steam.. from this supplied to the 


‚small cy 
jin this 


USEFUL AND. SCIENTIFIC 3 NOTES 


zin the Journal of thé emed "Society. Hitherto 
„our 98 ig of 5 be part Krb le of electrolytes 


e 110 
present deduced is that solid substances are, no} 


‘ductivity commefices at temperatures far below the 


of lead and silver, and for sodium. nitrate. ' 


"thatthe ambunt | 4 


the following, by J. 


r their ir re-evapöratjon from the | 
is action is at a maximum 
when the erbaut takes place, when all the heat, 


iit half a draghm,of nitrio acid. mixed with two! 


e basis that the 
quantity of heat which will be transferred 
5 radiator to an absorbent, would vary Ob 


the 
orming m 0. anidal 


d ith, 
the metal wall of ac ylinder, orig ginally heated to a: have foun coins with 


during the: 


pollect. the. precipitated gold, which is now free 


pondents. What is Cumarin? 
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VHE discourses to be delivered at the meet- 
ing of the British Association will be 
a Mhe Rate of Explosion in Gases,” by. Prof. H. 
B. Dixon, F.R.S., on -the Friday evening; and 
Explorations in Central Africa, by Col. Sir 
F. de Winton, R. A., on Monday evening. The 
Saturday popular lecture will be on The 
inder of the ‘triple expansion. engine and } Electric Light,” by Prof. G. Forbes, F. R. S. As 
and; hy; repeating the | we mentioned last week, an unusual number of 
distinguished foreign men of science will be 
recent at the meeting. ask 


vas 1.0 ry 


a boiler direct,, We say thesteam is equally | 


pansion and to internal refrigeration.. This 
‘of,steam jackets, or the fall benefit of the high 
essurg. and expansion cannot be obtained. 
ning, evidently steam of still 
higher pressure could be expanded in a still smaller 


way... q 


operation, quintuple. ea pinion engines. might bo 
formed, did not practical. e interfere. 


“hort Ca 
'| We have reeeived from MM. J. O. Houzeau 
and A. Lancaster, o? the Royal Observatory of 
Brussels, the first‘ part of ‘the first ‘volume of a 
* Bibliographie Générale de T Astronomie,“ 
which represents an enormous amount of work, 
and will be of value to students. The present 
part relates mainly to the history | of astronomy 
and astrology, and contains, as is believed, a 
‘reference to all known printed works and 
‘Manuscripts on those subjects. ltis published 
by F. Hayez, Rue dei Louvain 108, Bruxelles. 


„Mr. Francis Galton, as President of the 
con- | Anthropological Institute, will deliver a course 
of three lectures on Heredity” some time in 
the early part of the next session of the 
scientific societies. 9255 N of 1 
of molecular impdtts, increase of pressure without ‘Lords of Committee or Vouncli on ucation 
‘alteration of banperatare should be effective toa | they will be given in the theatre of the South 
tr 1 9 87 In the paper, this Pea is and Kensington Museum. 

means of a compression apparatus, capable o 
ing a presina eth pp 4000 napba, 95 47 a 8 > onapo botanical survey 
Ade resu es ‘ane given for the halogen compounds on india has been adop y 
he | The whole. country will be divided into four 


divisions, under the charge respectively of 
Surgeon-Majar..George King,, E-R.S., Mr. J. F. 
Duthrie, and the Madras and Bombay botanists. 
The survey, which ought to yield results of 
importance to pharmacology as wellas to botany, 
‘has been promoted by the ‘authorities of the 
Royal Gardens at Kew, g 


‘The. annual Internatioual Amateur Photo- 
graphio Exhibition, promoted by the London 
‘Stereoscopic. Company, will. be held in their 
galleries on October 25, The entrance fees ‘are 
‘to be given to the T hotographers Benevolent 
‘Association, 


Mr. Ludwig Mond. has.. given 2100 to the 
Royal Institution fund for the promotion of 
experimental research, and the Drapers: Com- 


and a half draghms af hydrochlorio acid and three amy have given 2106 5 fund of 
1 ot aie digest. a a gentis heat but dolf ‘the Chemical Society. 

not bo e acid, or mu theichlorine e d til 
driven aff in the form of gas. ‚At the expiration Pic pira 15 Som mga, won Panton de- 
of a few hours add fresh nitra-hydrochlorio.acid:in |) hether the word “margarine” ‘or 
7 5 ey ‘“'butserine” should bei used: to designate arti- 
. . ‘the: process: ae awe ‘ficial butter. It wus finally determined to use 


a t. in 
fhe. gold coin . will oa e „ margarine,” and the dealers i in genuine butter 
‘will ‘rejoice acdorditigly. ; 2 


Ag. h of naona Mos aoe thus . i 
ing the solution, rom g. 1 o As president of,,.the ,,Soaiaty.,, of Public 
intim d. thom, Amint, Mr. A. Hallen, zeferrel recently. to 

the :“ Bills fon. Dealing with. Butter Substi- 


Which remains, at the. . botton; jand is ae pond 
separated, hy pouring off the chloride of gold aftar ‘alten’! and etated fie ile ordeno ators 
thecommittes he expressed the opinion that 


it is dissolved.. Next, dilute largely with: brea | 

water, and add a filtered aqueous solution of 

oommon sulnhate of iron: (6 parts to 1 of gold); all the 1 bu, e 5" butter l yee ne AON a wn- 
is n 


i — ie. 
Electrical Conductivity. A ͤ paper on“ The 
Electrical Cnduc of. ‘Substances at : 
High Pressure,” by L. Graetz is | given in abstract 


is derived for the mb From results obtained 
with the substanqeg in a e dicsolved, and not in the 
fused condition. generaljsation at | 


conductors at low temperatures, but. their 
melting oint, and increases with the temperature, 


If then this increase of ‘conductivity is due to a 
'inorease’ of molecular _mobility and of the number 


‘stibstances ‘examined are divisible into two classes, 
in the one of which, with application of maximum 
pressure, the ‘résistance rapidly decreases to a 
constant point, and in the other this minimum 
resistance is, ‘ander the same condition, only, 
attained after several hours, g the former class 
belong the halogen-compounds of silver, to the 
ne those of lead and sodium nitrate. In the |. 
paper full details are given of the apparatus used, 
of the bewies of experatents ; the results are 
tabulated, ' 


To Make, Ghloride of “@old.—Acoording tol] 
B. Heyl, in the Nateonal, 
Druggist, this salt oan easily be prepared by 
‘druggists: “ Puta half-soveraign or -a 250 dollar 
piece in a smal] evaporating dish, using one, two, 
ox three sizes larger asta water bath, pour on 


from coppers redissolve in aqua regia as at first, 
and evaporate to dryness, The weight of a half. 
sovereign, is, abont 61: grains, of which 66 raise 
are pure gold. ie l ta 867 grains of 
chloride „of gold, OW be about / the 
quantity oontamed in the!. sdlution |. The: most 


7 1 e tie in, 8 
jon. T ed Aots, im refprenge 
ito, .., aa i artioles sub- 


Wa Sad: 
convenient, mode . keeping the chloride is in jected oe analysis. J Mus, 9. 0 

aqueous solution — I. Erala Sho droht of water. t$ Mhe attention of the committee t er 
I have used the above for years. „ dfreoted by letter to the 10 3 dealing with 


D ë; for which count 
ant benden ote gs 87 ace Ai aner aan w e Jott inal sts: 

8 7 41 i 1 05 fy 1 
‘the act of . Assbolate ' Ee 755 of either or us Ravin 8 mp ple ‘of 


tigingds Attack and intelfestual pe ‘wil an boner’, to, | “be p. wc „he, sends it 
meatier “and p photoptia, . A ou 
Tveno after ‘meals 


gointiHatingscotoma del RA pope who "algo, gives a 
d certifie te. op it, ee), 80. that there. are 


even alge 
p e. fresh ty OF 


, Some 
and 3 e Pen Abc ben 10 to-intoxitdtion by two inde Rat G Tri, made-of tt 
pepimeas iik aire shttve action the ber J fro del he milk. pel course: pra 1 115 
Mens symptome urd Far mofe n in ven. sprecludes all chanee of error on the 
‘Yopathio au Jelia ahd. 8 alla st remain ge- analyst; and ix n far tiore —— Pay 
e err 


unsettled! ia tbe of 0 
1 an Orig Was the, ier agp, whieh i are nt checking im * be y. Tor e were Et 
vlenily of neee Ki ace Facel Shuietedt’ Hotise "when “nyè x 18, 
sid ery 7% „ %% JAL All 92 4 5 RA i$ gti impossible to 
1 7 — 8 mace saan | an tia furas thy aljalysis 17 the gample. 
dressed by Mr iedlanden ad; pee] f 195 an 1 lustration, o "T may hate tha in 
rhabaapon iste, attr gulp orani. a 2 n „ an ar qt. ‘certi ed 05 6 per 
18 do intent comprehensive. We. 15 by the e Ba 3 i oat E y mik, ub ab 1 
Kay Dsi 15 fried andar rom as being doubted, the sample was sent to e 


House, whence a certificate was returned stating 


FIC that the milk was adulterated with 40 per cent 


i 
| 
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LETTERS TO THE EDITOR, 
‘allowance for change by keeping.“ gency, or when the car is standing still̃ 1 as 7 
Elisha Gray is busy perfecting his method of railroad bridges shall-be provided with a floor- | our correspondents, . The edifon respectfully requedte that all 
n | d guard | ine ene MECHANIO, 3 
rien a “telautograph.”. The chief feature is timber to prevent the Iocomotive or cars from Lig 
Pu? in orden to facilitate. rerewe 
used; in frot, a sharp-pointed instrument of a dense graphitoidal carbon for incandescent | which ct appears, : | 
the writing is done and the autograph repro- |The graphite forms on the negative electrode, | tt '‘gtibjects ; For such à person may ‘have’ 
withdrawn. ; i and yet.. 5 
which gives the impulse to the machine, while 55 ee TV 
an ordinary lead pencil attached to a movable its seventy-eighth general meeting at e eee ee FFT 
Prof. Gray has made a number of satisfactory Screw- threads,“ and the lectures will include 
i . = ALONE — MR. ESFP INS CATALOGUE. 
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of added water ! This discrepancy is an indi- | miles in length, and it also allows the use of 
cation of the value of the Somerset House | existing stoves temporarily in case of emer- 

We learn from the United States that Mr | Another law enacts that after Nov. 1, 1887, all], [Wedo not hold ourives responsible for the opinions of 

. wier hae dra ] le. 
sending autographic messages by telegraph— 5 . Peppo z 5 15 j deen munen eld be M renal R morrow of 
that ia, a writing telegraph, called in Âme- also with gu 8g vA and Po “fice” Orders to be mads 
the plate on which the writing is done. No] running of. = = se 1. LS bye dn pede litate. refe e e e 
2 N , i 2 2 * . > , Let k ' í ige 
particular kind of pen or pencil has to be] It is stated that Mr. H. N. Warren produces ier 1 i s oP the lett er, as weil as the page on 
any kind, or even a piece of wood, will] lamps by passing the discharge from an induc-| , | 
answer the purpose. The paper on which tion coil through a vessel containing coal-gas. me cha he knows, Bot no moro sam Nhat nab fn köln only 
duced are not prepared; for, in the first and gradually lengthens out as the positive is'/'some particular knowledge amd experience of the mm 
instance, it is the pressure ‘on the plate . les . ne eet a4 P3 5 1 dor such d person or buch:a fountain, that as to other things. 
e 7 à The Soeiety of German Engineers, which Pittance of hia nom nes 
the reproduction is brought about by a tracing |; eas ! . 3 A to. write the. whole body of p loks, a vice from Whence , 
Taint which may Hea re e 53 or 1 how numbers more than 5,700 members, holde great inconveniences 6e 6e thal ia mee ee, 
: saree : August 15—17. Amongst the subjects for . : 
arm in the receiving machine at the other end of ean J E ee as em ß 3 E 
the line. At his Highland Park laboratory, | SP90] consideration. is & “Metric System-fox re OFFIOE OF .WORKS ON AW A., 
je by Prof. Z 4 Calori , d PMPTED JOB~LETTING SOIBNOR 
trials of this invention, and he is inclined to thei 4 0 a * 3 5 orio Engines ou ALY, | 
think the machine will be demanded in all F ö OF STARS. WITH REMARKABLE. 
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The Prussian Sociéty for the Promotion of 
Industry has offered a. prize of about £150 for 
the most exhaustive critical comparison of'all 
kinds of existing bronze, tombac, and brass 
alloys, used or recommended for machinery, 
giving their chief properties with regard to re 
sistance, ductility, friction at different tempera- 
tures, malleability, electrical conductivity, 
behaviour with acids, hydrogen and carbon 
sulphides, chlorine, and other strongly corro- 
sive substances met with in practice. The same | ue 
society also offers a gold medal and £250 for the blishment of a “Science' Museum" at, South 
best work on light and heat radiation of burning | Kensington has probably had the effect of stopping 
gases. The time limit in the former case is the another etter ge job, OI 
end of 1887; in the latter, the end of 1888. ing there, in whpse private pecuniary interest 
the whole scheme had its origin; for Mr. Mitford 
has actually dared to allege in an official dogument 
presented to Parliament that the persons recom- 
mending the institution of this precious Museum are 
aélf-imterested lan, assertion whioh seems to have 
dtiven certain soi-disant “ Professors at Brömp- 
ton half-frantic, and prompted. them 1 | 

0 


to address the Legislature in reply to so auda ie 


an attempt to prevent them from farther dipp 
their rad en RS the pockets of that 
ne idiot, the. British taxpayer. All w. 
sh to learn something of the way in whioh, 
public is plundered at Brompton oan scarcely 0 
better than obtain, read, mark, learn, and inwardly | 
digest: Parliamentary Return No. 246, Session 886 


Ne 
and Mr. Mitford's second Report in reply to the self- 
dhbbed “ Professors remonstrance. And, in con- 
nection with the expenditure of public fan on 
the advancement (7) of science, the ooncluding 
words of Lord Derby’s speech at the dinner given 
to Professor Tyndall on June 29th are full of the 
deepest meaning. ‘There is,” says the old. pro- 
verb, “many; a true word spoken in jesty, and, 
assuredly the truth, of Lord Derby’s cannot he 
gainsaid, “It, had been, said,” exclaimed the 
noble Harl, “that. politicians had done nothing 
for science. Well, in a sense, that was 75 
fectly true; but this much at least could be 
said—that politicians had let it alone. They 
had at least rendered it that service.” Surely 
these words might with advantage be printed 
‘annually as a heading to the Civil Service Ks i 
mates; for no one but those who take an active 
personal part and interest in scientific education 
‘and scientific research can realise the eiern 
advantage they derive from being left alone by the. 
State. Of the results of private enterprise as. 
compared with State-directed efforts, no more IW. 
structive illustration could be found thag, that, 
‘derivable from the comparison of the his ny ot 
the recently-completed Tay Bridge with tha ot 
any one of the last half-dozen ironclads built.. 
If science is to attain that position 19 ind 

4 


country to which (despite the drawbacks, 
hindrances from which she suffers) she thy 


cases where absolute accuracy in the delivery 
and filling of an order is required, and that it 
will eventually supersede the present system of 
telegraphic communication; in fact, that an 
operator will simply transcribe a message, and, 
while in the act of so doing, will wire it toany 
point on the continent, the reproduction at the 
other point always being a fac-simile of the 
writing of the person at the machine. 


With reference to the reports of Dr. Klein 
and others on the communicability of scarla- 
tina by the milk of cows, the Privy Council 
have called the attention of the Royal Agri- 
cultural Society to the advisability of urging 
dairy farmers to examine their stock frequently, 
-and to at once give notice to the Agricultural 
Department of the existence of any eruption 
-on the teats or udders of cows. 


In the report of the chief inspector under 
the Alkali Act, reference is made to the Har- 

, greaves's hot-air engine, in connection with the 
smoke nuisance. The inspector says that his 
(Mr. Hargreaves) efforts have so far been 
. crowned with success that he can produce 30 
indicated horse-power from a consumption of 
two gallons of common ooal tar per hour. This, 
he adds, “ is the highest efficiency ever obtained 
by actual practice in any form of thermo- 
- dynamic engine, and also the least costly. At 
present prices it is equal to 20 horse-power for 
Id. per hour.“ The fuel may be gas-tar, 
paraffin oil, or other liquid hydrocarbon, or it 
may be coal. In any case the combustion is 
far too complete to admit of the emission of 
black smoke. The combustion is carried on in 
za small, but intensely heated, chamber or, 
furnace, the fuel being forced in under pres- 
sure. This is a step towards the removal of 
that large proportion of the smoke nuisance 
which is caused by the fires of steam boilers, 
and may be viewed as an approach to the ful- 
filmént of Sir F. Bramwell's prophecy that 50 

. years hence the steam-engine will be regarded 


. as an antiquated inachine. | 
The committee on freight-train brakes of the | Filter paper is dipped into a solution of 48 per 
Master Car-builders’ 1 of the United | cent. ferro bhloridé in 57 per cent. of water, aud 
States presented an elaborate report at the con- | ter toronga p is PE Bede of 9 
: i i i holis. We gi aper. In the same way a second piece of filter 
Tag gabe eins Fraß, that the. dest b oe paper is treated in a saturated solution of bicar- 
brake for lon frei, t traina ia one 88100 by ponate of soda. Now, if a piece of the yellow 
TAKO AF long kreis ab brains 18 pora Y | paper that has been treated with ferrio chloride is: 
air, and in which, the valves are actuated by rat placed in muddy turbid water, the fluid. is- 
electricity; second, that this type of brake | poloured: yellow’by the iron selt: Next, into the 
possesses four distinct advantages::. (a) It stops | bame water, a piecè of the same size of thé: bicar- 
the train in the shortesb possible distance; bonate of soda paper is dropped, ‘turnin ‘the 
(6) It abolishes shocks: and their attending | yellow-coloured water into brown! Thus a ferric: 
damages to equipment; (c) / It releases instan- carbonate is formed, which absorbs all impurities. 
«taneously ; (d) It oan be graduated perfectly, |The oy se ie all d with filteréd through’a 
` . 7 ald f unnel whose neck is filled with a piece of sponge. 
The farther 1 9 1 „ gere t will be as clear as crystal, snd ln be aed as 
rinkiqg-watén ) Fon 1. litre - quart) of watag. 
bout 15 square cent.:(2 8-10in.) of mach kind of 
aper is sufficient. epee of sponge weighing 


SPHOTRA—LOGARITHMS—-ANTARES 
—FINDING THE. CURVATUBE: OF A 
LENS —~DURATION OF .TROPICAL 
TWILIGHT — SOME MORE NOVA. 
TIES” FROM PARIS—STARS VISIBLE 
Y DAYLIGHT — AN UNFOUNDED 
AIL eae e a File ahs „ b 
bee A. ths very able and exhaustive | 
report of Mr. A. B. Mitford, C. B. (as representing 
the Office of Works) on the question of the esta- 


Another Inter-Oceanic Railway.—It is pro- 
posed to establish through railway communication 
across South America, from the Atlantic to the 
Pacific. Three years ago the Argentine Govern- 
ment constructed a line of road of standard 
gauge from Buenos Ayres to Mendosea, in the 
Andes, on the frontier of Chili, within 163 miles 
of Santiago, the capital of the latter country, 
which is already connected with Valparaiso, ad- 
mittedly the most important of the Pacific ports. 
It is intended to extend this line of suey 
through the Andes, in that spot rising to a 
‘height of 20,000ft., filling up this gap of 160 miles, 
and thus connecting Buenos Ayres and Valparaiso 
and forming a line from coast to coast. At the 
same time another inter-oceanio highway, of equal 
commercial value, is contemplated, the contract for 
‘which has just been concluded between the Guate- 
‘mala Government and two American contractors. 
The railway in question is to run through Guate-' 
thala, and to extend from Santa Tomas, on the 
Atlantio, to the Pacific, a distance of 275 miles. 
The Government of Guatemala is very anxious 
that the work should be completed within eighteen 
months, which would enable that Central American 
‘Republio to take a leading place in commerce. An 
inter-oceanic railway such as projected means a 
coy hog of. the route to California by over.2,000 
miles. „ KRR i 125 


Method of Clarifying Muddy Water. 


. 


‘= 
tending, it must, and will, be independent of 
State aid; malgré the argumentum ad ignorantiam 
so persistently employed by that compact xing 
whose hope of filling their own pockets j1¢e8, In 
persuading the British tax-payer to the contrary. 
i I see. that the Rev. T. E. Espin, F. R. A. S., o 
tinues his very valuable Catalogue of “Sta with 
remarkable Spectra.” This time the inst ment 
appears in No. 2788 of the Astronomische Nac 
richten, which contains a list of 38 new objee 
discovered with the Wolsingham 17 iu. equätareal, 
in addition to re-observations of nine stars Pre, 
viously examined. I do not exactly see the utility of 
scattering this list over so many publications, but 
of course imagine that it will ultimately be odl, 
leoted into one volume for the use of 6bsérvers 
Red Stars and of those whe pursue the subject of 
stellar spectroscopy generally. 

I do not quite understand the allegation of Mr. 


is  sullciently reliable: element to" us ‘i 
freight-train service is one, that can. only be 
5 Dy, rl ig pera : 1 75 we d 
benefits derived from electricity are so manifest | 5 grammes (J,602,), filtered 1 litre in 8, minutes. 

that the experiment is well worth trying. In De. E. S. Thorn, ii “ Wisner, Genere Heitung, T 
view of the foregoing, and of the improvements | Black ‘Varnish.—To make a god black varnish 


that the buffer and atmospheric brakes are for fronwork, take 8 pounds of asphaltum and fuse 
msking, your committee recommends that the | it in an iron kettle, then add 2 gallons of boiled 
subject of automatic freight-train brakes be | linseed oil, 1 pound of litharge, $ pound of sulphate 
continued for further investigation. of zinc (add these slowly or it will fume over), and 


boil them for about three hours. Then add 1} 

_After May 1 of next year the use of stoves pound of dark gum amber and boil for two hours 
either inside or suspended from a passenger Car | longer, or until the mass will become quite thick 
will be prohibited in the State of New York.| when cool. After this it should be thinned with 
The law does not apply to roads less than 50 ‘turpentine to the proper consistency, 


able: element to use in 
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1. oleae (qnstea | in your, review z of ‘his I car can n only suppose that E. L. G. (ettet 27682, Move the 05 pivot i in vadianth by the screw. 
Mae book On p. 404] that it rd er er referguées p. 442), has goné on talking about comets exerting 4. Reduction to mean wire. 
to a 7-figure ta le to take out the mantissa of any inffüefies upon the earth until he actually believes | It may happen that the transits over one or more 
given logarithm. I only’know that I myself take | it himself!" But really the oalm way in which he | of the wires are obscured by clouds, and it becomes 
out, literally," Hundreds of aT er ee pen in Ber begs the whole question (cod. cit.) is most amusing. necessary to correct the mean of remaining transits, 
Hy f Possibly we have run against, into, and through. by such amount 5 will make the observation equi- 
requi moré than a sing 5 c. require and shall, continue, 0 do 80 ;. but what. is |, valent to the mean of all the wires. 
am, of course, speaking. o 0 27 frat of only ane of such en ouni ers, Also in correcting for collimation error, it is in 
bers, ining not ed sof ul followed it t e first place found with reference to the central 
es. When there are six. 5 one Dette amie Roots stuff about : Ae oe 9 wire, and since the mean of the wires is the result 
önàl reference must, table Gf proportional no single comet yet examined spectroscopivally has in an observed transit, the distance ‘of the central 
a Tfigure logarithm, to th gars table, i own d'teaperofraqueous vapour. Nor is there-the wire from the“ mean wire requires to be known. 
a N ip gare or E T tea | t n Tn of the a8 8 (6, . from Sted 
existence of .such ta. body in the visible. universe, wire to the“ mean wire (i. e., the time requir 
25 peyki ò of thdatrical stars no ‘cotne | It is a. verꝙ st polemical device, to taoitiy darama | by; a star on thee nator K tiA the interval) i is 
out—ang go gn again. m. aeg t une eh ‘the existence 0¹ omething of one's own in fert therefore required to be found. 1 
Antares) tonight, with all sorts of powers, L cah | and then to rose ed to argue aS thou ‘exist, To determine the Wquatorial i intervals : 
only: ET Shek ihe comes to a teid ence was in Reputable. T say this muc by wr ay of 
by £ M": (tottor:27516, p. 412), must be included -in -eaution, lest some readers of E. L. Gs letter (POR VALUE OF: EQUATORIAL INTERVALS. 


— — — e 


— — 


this ‘dat ‘The fact is, ‘that y ur cortespondent should“ be led. to- imagine that he ‘influence. of} i) 2 
should, e a retin tate nis, e ln 0 Tae g the, physical condition of, he earth. 1 a, Star „„ she Deda „ Circle East, 2 
or rsychic esearch, as he has ssen a | fach tted b 0 ers and ologists, Nays os ee e e e ee e ' 
5 nert rae he picks np pane ee 00 8. 5 el . case. 890 oe Wires, | j eee eee : 4 5 tye ah, i 
yt 16 6 Bt eek vpe: TT |Fellamof the Boya) Astronomical Soclaty. S ee res ea 
8 nid Heer Radia ff a ON 7 a a & 
a (aver Gd, Hr. 42 3 er r ch $ A| EŻEROISES! : “PRAOTIOAL . ASTRO-| see BS ae 
wiener bh 9 i Ag e NOMY FOR BEGINNERS.—II. E „„ e i 
ibe te En ck pe 1 k ter Bi tothe pivots mob being ‘HRROR, - 777 ⁵³ eles ee 8 
7 bút as ib AR dangly that be ar to the pivots not being: enat and went, on toe | 7 Heit RM oe AS FE ea 
vill Bathe 40 get ‘ithe uxpudtt 555 ay Beers ie 9980 tars.. ES Gea ! JJ 8 
instrument he sz think, breina yery dain U e S ee eig 
PROX, ption to wh at ae By Fo AZIMUTH, HRBOR,. tes Jf ‘toe aa e ee 
21 80 e e Curvature ches to Ye ley | ia AS ea api Pirate ere tee! 8. oe —— Se ee — my 
‘ond flats eat of plate glass and wishing tea Soll e . torial TE E ee ye 
danar accurately, as also the height of thati par Feel imation. error ror (2), FB e EE | E 
Level error a (y CRS sath intervals = 8 i 1 i 
' 51 „ OPES 44 nr e r 7 


of its p 3 n, which the, . ster Wag meae, 
ue 8 


beet of Fab ple; l sogh o A ERT Find in the book of transit forms (Transit 1), a 
ple 


í 


sured, 
elena on. d give him the diametef Fk h e oirole Io STAR. E 

E W STAR. = number of transits of any star, circle east. Sub- 
of which the surface tangent me ton forms deo. @), Pe aa ta | tract the times of transit. over each wire from the 
part. Hor ee ii in, the fig Rg, fo Peig, wel ED mean of all the wires. ö 


e ye as -e TE pD Take the mean of the several intervals obtained 

aa for each wire. 

a Multiply the intervals 80 obtained by the osine , 
of the declination of the star, giving the egei of 

the equatorial interval of each from the mean wire, 

3 | This process should: be repeated in order to get 

| an accurate value. 
| To; apply the above Reduction—i.e., to correct 


| the mean of wires in an observation in which the 


— — 


„i 


— 
ye »- 


Tr ppap t ta 2353 aden W 


ik 4 ot LBL’ with aue, of different 8 . Far est a 

wi 8 ost convex’ surface resting on a glass]: 

plane PG. Suppor this lens to be 219 in ‘dianteter a AD 55 I transit over one or more wires is absent. 

at iL’ and at those points 0'5in. above PG. Then | aiz 1 0 TO REDUCE A TRANSIT TO THE MEAN WIBE. 

LL is the “chord of the atc LBL and ‘AB ite} 6 1 „ 1 „ e, tt . . .. , 188 
) 
í 
r 


eae: . — 


ne ht, and we have only to divide ‘the sé uate ) er ah AG ae ee Star | Dee. 
alf thi is chord b ay he pit io find’ the rest ofthe} ts SER Ria e aS ose apr | p ha. m. 8. 
damen of which A forai a part, | Hale the 9. = am Mean of transits over ere ee 
chord L L“ obviously’ equals Iin., and 12 1. wf — Gi wires Nos. | de EE Oe oS aN 
Dividing then by 0'5 we get 2in. Atho longer th of Obs. Trauait ie. e he syen e l O a a N 


the: remainder of the sera ag its eilttre len 95 of} a a me equatorial intervals = ie aie: 

course amondting to ‘Phin. In other words, the Cor. Tr, Q= eee et, A os E A 

radius of curvature’ of’ Te surface G B'E '= "Tain. HIRA (T) nob os E n pS. 5 

Tamning the lend over on to its other ‘Face, We now 7. 121 2 „% N. e ‘Sum of + intervals = os 
5 5 Smee iene Sum of — ees . TER 1 


repeat this a operation, and l find is e curvatore i 
in the same w ay. = 
I have no dowbt that che Pe to whioh | 


i 
Mean of intervals i ooh i ) 

i 

“Reymond * „reférs in query 62693 55 pee be. b 


6 i) — (A. — ah) V»̈́fͤFk oan 188 oa Pt iy ha 
isin ZD, BORA ae ner ee re Fa 


STNE T: ES . 
7 . 


tween the statements made by H. L „5 ee ea ee ee ee | 5 

ano a5 th tbe 9 . ne lead twilight, and} sin, ZD] sec. ò * pke THORS A ETA Mean of wires = Pah irsi | 
ga ons he finds in Mr fistoh’s book onf 12 Se Ey Bg „ nae e 

“Me River Congo, „ha its origin ia the fact that! ee 1 Yo e e Corrected transit. > ` 

what an peas hee calls twilight,’ aid what is so 1 4 1 b | = 2). Add together the ecquatorial: intervals froi the ; 

designated by the, ordinary observer,'are two very As 2 and a are. £ the deviation i is . of south. mean wire of the wires used in the observation. 

Waite gee N Divide by the number of wires. i 


diferent things. e does not admit. l 3 
in ti "Observe the tranuite’ of à star: of: high: ‘and & stay ; „ by the seoant of the Declination of |, 


vais t paint ‘of the horizon ‘vértically’ . 
hes ‘on tha . 0 ald of low declination and note the times. ji “d the produot to the me an of wi res in the 


over the sun, To the tidss of thank a it is night} | ate role of instrument eaat. 

as apoi, ‘a8 ‘ever they dan see Arctaris, Vega, Then ae e 157 3 ent ent. observed transit. 

we Or other stars öf similar brightness.“ “iapparent, lock. com ty low rata, Ae by high | THE EFFECT AND APPLICATION OF UNCOR- , 
does not phe meet with à better illustra- star (A), >., “RECTED ERRORS} AND OTHER CORRECTIONS, ; 


: Gollimation € Waid (E). 


44 I 
a 8 new, a 3 ame on high star. bi 18. e ES i: ee cog 10 Its ect Qı 1) l ‘ith the secant of the de- 
badi e's va réad? before- ‘the French f gi — 25 X clinat on of the star: E the star. is south of the 
405 ahh Of Scie ae Ea ported on 486. The can 25. z060: deo, low star—ain, ZD.000 deo. high ate pole and x i 1 the telescope points east of 
Dipléidoscope “has Been èë And'iseld. by Dents} Pror expressed in time.. op i meridian and the st r transits too Barly : if the~ 
for ms id m | Gorreot the times for collimation and; level. errors, tar is north of the pole 40 trankits too late! a 
F many Fen ars, ‘and was déscribed end illustrated (see applieation- of unsorreated.errors)... 
in mord than "Gud of the early volames of the í A RNG It is ap 17 to the observeditransit after being: 
ENGLISH M He HANIC 25 1280 iption af ‘thie| J, uta :the soorreched: times: it a from tha re, ultiplie by the sebant df the declination of t. ak i 
lens and t will be founa in Airnya | * spective: AsO thevatats (B. T) s, ib vs i tar and divided by 15 to express it in time, 
46 pswich oh” saint wired vèred ‘ind ‘published Long, ir SAT uin Star = In daw star: 717 , eer 4 ke ; Tor vasata 1 bellow | e ohange the sign’ 
hefér dat den t t these iw waly tead ‘teed’ i Sohtradb 6 mie ram. ( Dat giving &. o „ue * gees vf . 0 * 2 4 
lines Were Sen bo a ff. ae * Ag X 1. 4. thie’ Aid könn is Wit i And revel error (5) U v. i 
he 5811 doth hade at thei Watson Solar Ob. „„ 5 a ones (i 0 yari ies with the cosine of tlie 
ser vd tor dn 1882, to hich: Mig dler 16 fers in brrör for e e kia belon pole. «i l nith distance met he 11 we ar multiplied by the seoant 
letter 27558 (p, 488); 155 to moto have been óf ‘Sabte Sop Sin. renek distdnos -x seo Aeclination. of its deol nation, | e star is south of the pole 
a midst myst ee 55 „ as; if} J. | ,, tae Remi f 14 is positive; thes west pivot. is too high and the 
understarid PH Hs Joke rene f~ High's tae’ kom the bya é! bE tow’ Nr (ager gt AKranslts too'early. If the stur is north of the 
Pole Star in u eff 2 7 10 tise ghey, ie n Fi Ehaved Table F.) [The value of this quantity is given for pole it transmits ‘too late; Pit 
farther pee t ebenen AH the Astronomical every degree of declination in the table hang ging It is applied to che observed transit after being 
ayine which Mr. Sadler quotes. ‘Die! first one in the computing room, calculated for the latitude |;multiplièd by cos. Z D x sec. declination of the 
a Te ers t the “visibility ‘of stars ‘in 'hright | of the laue. i.. 1 i oi n| star, and divided by 16 to express it in time. 
twilight When viewed from 4 8 Position iu which bat) Divide &. by remainder, giving. aint error, For transits below the pole change the sign of y. 
a very limited area of the sky is visible, and may (he send of anw s+... „„ „ aa{{ This error vanishes at the horizon and becomes 
very well ‘be true, The“ second one, I am con- o correct this error. popit Ida maximum at the zenith. 
an 255 th 9 10 eile Aoa, e iid . Has = *) The di by 15 h th | Ia effet (0 5 as the sine of the zenith 
an adjective pro hae vie) de ider- - e division 1 ere causes e error to 8 eie 3 
gardy 3 pce n a one out expressed a are, distance of the star multiplied by the secant of ita 


ory 


ryt 
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“declination. , 


z 18 positive, 
transits too 
zenith and 


multiplie 


Collimation error (x) =. 


Level error 


Azimuth error (z) = 


Star 
Declination 


sec. ô 
15 
zx | 


cos. ZD. sec. 6 


1d 
y 


0. 


sin. ZD. sec. ò 


15 


2 
v 


0; 


6, + 62 + 65 


Corrected Transit 


True RA 
Clock slow 


Sum 


Mean of results, slow 


Fior transits between 


sign of 2. 


This error vanishes at the zenith and becomes d 
maximum at the horizon. f 
To apply the foregoing corrections to an observa- 


tion 


_ Multiply the errors x, y, and z respectively by 
sec. declination, cos, zenith dist. seo. declination; 
and sin, zenith dist. sec. declination, as the casd 
may be, divide by ) 
tin ind add these products (01, 0, 0) to the 
observed transit. 
„Any other special 
instrument to 5 . 
For facilitating the finding of the above correc 


time, a 


tions, T 


nation, the values of 


in; zenith, distance seo. des,, u | 
295 ‘ 


and pole it transits too late. If north of. 
the pole, too early. ne 

It is applied to the observed transit after being 

by sin. ZD x 

star, and divided by 15 to express it in time. 


FoR DETERMINING CLOCK’ ERROR. 
(For correction of observed Transits.) 


lination (è) 
Zenith dist, (ZD) 


Observed Transit 


If the st ar ig. 80 th of the zenith and 
the pivot is north of east and the star 


CUPATIONS, 
early. If the star is between the 


e 


x sec. declination of the 


scribes them with a 
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paper. N i A 
She said: “I was on a visiting expedition latel 


| Latitude = 
to see after the welfare of some of the paris] 


Circle of instrument 
ast. 


0 


what are you going to be? Are you going 


one who can read and write!’ But 


more elevated occupation. What nonsense! Ah! 
indeed, what nonsense; but this false notion is 


the towns to try to find occupation in offices when 
they should be employed at some handicraft. Of 
course, I do not mean that the lad had no business 
to wish to be whatever he pleased because he was 
a parish lad—that is not the meaning I had in my 
mind; what I looked upon as such mistaken aspira- 
tion after gentility would have been the same had 


of him. What I think such a pity is that manual 
handicraft should be looked down upon so much, 
and that a respectable artisan, say, even a mason 
or a plumber, should be considered the social 
inferior of a copying vlerk. He is really in all 
pronabiuty far, more capable than the man who 

as only good handwriting to recommend him. 
There is no intelligence required in copying deeds, 


U. U 


read as print, and it only needs ordinary, care to 
avoid mistakes. The mason and the plumber, on 
the contrary, have to exercise judgment as well as 
care, they have to use their brains, and the differ- 
ence between a good workman and a bad one is, 
briefly, that the one thinks what he is doing while 


Won on 


monetary point of view. A clerk ‘begins very 
often at nothing a year, and bas to stay a year at 
that; next year he gets perhaps 2s, 6d. per week, 
and so on till he gets—perhaps when he is 25— 
the magnificent salary of 
arriving at £200 possibly when he is 30, Let us 
further add that his hours of labour will be from 
10 in the morning till very often 9 or 10 at night, 
with, if he. is in a good firm, two or three nights in, 
the week when he must 
morning. For this he gets no extra salary, 
even if he rises to be confidential clerk to a great 
lawyer, he is no better off in this respect. But 
the great majority of clerks, and copying clerks 
almost invariably, remain as such all their lives, 
and have to die in harness. l 

Now, let us compare this with the life of the 


at 


zenith and) pole change the 


15 to bring the products into 
corrections for errors, of the 
e added at the same tine. 


able I. contains, for each degree of decli, upper rank of artisans, Suppose we take a fitter 
doc. „ e | ag example, a man whose business it is to put new 

. machinery together when it has been bought, and 

15 Igneeds to be put together and set up in the place 

g cos, Zenith dist. sec. dec., „where it is henceforth to work. It is of necessity 


15 


toe 166 riage 


rather a dirty occupation, but what of that ?—hands 
were made to be used, and if they get dirty can be 


F 5 washed, A fitter works about 504 hours per week: 
Vey 1. . ut * „ R. 2 AQ ae TI 8 = > ‘ 
ade E ce RO Genta a only, and his pay varies with the quality of 

As. able I, is only of use, for, any particular machinery on which he is employed. If he sets 
latituc e, it is not. ought, necessary, to print. i up spinning or weaving machiuery he gets from 

- her, bnt the heading ig as follows :— 1 3 ' £3 to £3 10s. per week, travelling expenses and 
ee Lt board and lodging over and above when he is away 

ee res eae yen (poe job. He is usually a most intelligent man, 
. | COLLIMATION, |" LEVEL. | AZIMUTH, and has generally travelled over half the world, 
DEC. | 1 often picking up a smattering of the language 
be rel sec. dec. 008. ZD, sec, f sin. ZB. eq, of the natives in the different conntries to which 
“ie i | ooo 11 he goes, though, as one of his class told me, he has 
Ta to deal largely in. “signs and wonders” at first. 

cr ree Aaa „ „„ g „% „His work is anything but mechanical, and he must 
* * mi o E be a goad e deni with dener liner as re- 

: 07 i TAI source, ake, agaln, an Overiooker in a factor); 
+8 unre 0073 0:028 he earns from £] a week at the outset when he is 
2 * 1 about 20, till he may have at the age of 40 or 
Oy. . i „anf! CAG AC OWE thereabouts, £5 to £6 per week, sometimes even 
aS EST Saat more, hours about 03 to 54 per week. The over- 


eyo ee: 1 
(To be contin 


looker begins by having rather a. dirty job, as he 
has to make all changes in the machinery himself, 
bia gets on he gets others to do the dirty 
erk for him, till in the end he need never soil bis, 

fingers at all,” Je Bas alio, much ndr white 
is sweet to the masculine mind, as he has r 


1 J they 


uued.) exer- 


MANTAL LABOUR VERSUS GENTEEL 


: ı: £27692.]--[¥- appears to me that it is not un- 
advisable to call attention to the question of the 
‘mordinate multiplication of clerks, and I may as 
‘well say at once that I have more edpevially in my 
mind the clerk whose sole duty is copying; said 
copying being deeds or accounts, neither of which 
require any intelligence in the copier’ who tran- 
en. A remark and an anec- 
dote from a friend of mine, who well understands 
the question, added to the interest already created 
in my mind and decided: me to put my ideas upon 


children} who had been boarded out in families by 
our Guardians ofthe Poor. One of these children 
was with some people who are employed in a paper 
mill. I went there to get from them their report 
of the child; and was much struck with the neat 
prcsperous ‘appearance of both husband and wife. 
eturning to the cottage, I said to the boy, ‘ And 
to work 
in the paper mill?’ ‘No, ma'am, I am going to 
be a clerk.” ‘Oh! T wouldn't be a clerk, there is 
nothing.clever in*being a clerk; sp hae oan be 
saw plainly 

that nothing would content him but being a quill- 
driver. Now, here is a parish boy for whom paper 
making is not a genteel enough business, so he 
must be a clerk because that is, in his mind, a 


bringing hundreds and hundreds of young lads to 


the boy been the son of the people who had charge. 


the handwriting to be copied is always as easy tof 


the other goes on without thought. Then from a 
£80. to £100 per year, 


work till 1. or 2 in the 
before, perhaps we might have fewer expl 


C oe 
ervision and restraint, over, 
under him, and, indeed, the qhief over 
large factory, is a man whose word is law, and 
whose opinion carriea weight in the world in which 
he moves. 2 b he N — ip als | i 
have taken these two'as instances:showing the 
dignity of manual labour, and it: seems that these 
will do very well to contrast with the life ofa 
‘clerk. Of course, there are many other trades and 
occupations which -are equally worthy of mention, 
such as. watchanakers,. instrument mukers, and a 
hundred other makers! of things; compositors; too, 
and it seems to me that if I were à hoy of the 
class most clerks come from, for it is a mistake to 
‘suppose that they come as al rule from the middle 
olass, I would far rather enter some trade which 
would require all my ‘faculties than sit down to be 
a copying olerk-all: my days, even though the one 
is genteel and the other not. 
"It seems to mé ‘that the proper way to educdtea 
lad if he is to'make his way in the world is to give 
him a specijality. Everybody who is at all educated 
knows the-three R's and all about equally’ well, 
‘there is no distinction between one and another 
there; or to'rise. higher in the social scale most 
boys jearn Latin and: Greek; bub how für it it 
useful to them afterwards? They simply learn 
these languages in order to forget them, Ee 
course, those who need them professionally: ‘How 
many hundreds teave the Universities yearly after 
a college training, and each one the reflex of the 
other as far äs mental attainments? Patents 
usually consider that‘ they must give thiir boys 
4 good educat ion like everyone else. ee re 
that, they consider what shall the result‘of this 
education he made into? I think the proces 
ishould be reversed, and I should say as sooh as the 
‘boy is twelve years ‘old the parents should haves 
good idea as to whether he has any particular bent 
or not, and if he has not, provide him with one. 
Make him something which his brothers and com- 
panions are not this according to the rank of the 
parent and his money capavities. If a man isa 
plasterer, and he has a son, let him bring him up 
to be a better plasterer than his father; if the 
boy, on the contrary, inolines to be a el gap 
encourage him in every way to be as good a oar- 
penter as' possible. Education harms noone; the 
boy will be a better carpenter for every ‘strap of 
knowledge he picks up, if he be taught to turn it 
to account! in his trade. If he learns to disting 
between u 16th and a 16th century Ghest of drawers, 
and can discourse on the ohemieal composition of 
the varnish thereupon, it may help him with ideas 
as to how the chests of drawers of to-day should be 
made, so that they shall stand steadily on their 
feet, and that the ‘drawers’ shall not obstinately 
stick when one wants to open them, and refuse to 
ami when théy are open, and that the ‘varnish 
‘shall dry instead of for ever remaining’ sticky. 
He might also be better able to understand that 
a fair day's wage presupposes a fair day's work, a 
to'which the ideas of the British workman are 
often of'a ‘convenient haziness from his pi tof 
view. Another suggestion is that possibly if che 
stokers understood the expansive force of steam, 
and knew what: would be the consequencè of half 
‘filling a boiler with cold water when it had become 
nearly red-hot owitig to their neglect to supply Èt 
RINS. 

It is also a highly suggestive fact that these 
accidents almost always happen on a Mond 
morning, which is the day following Sunday. It 
may not be quite so suggestive to an Eng 
though, as to a Frenohman. 58 

I think there is far too much snobbishnesgabroad. 
We have not yet grown out of the old aristooratic 
ideas as to the relative value of professiọns and 
trades, and the sooner we become more republican 
in our views the better. I might take historical 
ground, and show how manufactures were negpectat 
in the middle ages, and add a few remarke.on the 
contrast in the civilisation of the, burgher, whe 
lived in a comfortably furnished house zönd the 
half-savage baron who lived in a bare barrack of 
a castle and made raids upon his neighbopra,, Or 
I might take economic ground, and showithat the 
man who makes something, or who. discgyers the 
way to cheapen production, is a benefactpr,t the 
human race just as much as the “man who made 
two blades of grass grow where only one grew 
before,” but I refrain, for I<thinky each one can 
follow these ramifications for himself. 


Ethelinda Hadwen. 
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TECHNICAL EDUCATION! © 


27593,]—I THINK all practical mechanists wil 
thank “ Nun. Dor.” for his plucky dhe Jatter 
on this subject. It, is surely, time that gomeone 


properly qualified took it up, and not leave, the 
future of our good nameas a nation of capablo 
workmen to be shipwrecked by. ignorant santi- 
eptality. 1 ATF 
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their | merely: hy, nom, de pluma, . Ther-qheapest: materi 

„„ | from which energy can he obtained 3 
As rule, all boys like to look at machinery /ãn ds zinc, and: the only possibility of rednoing th 
molim, and gladly enter on mechanical studies; f ot of Pee current is by ; hitting on some com- 
but how few persevere, or are found: in anyway: bination which, will: give usa, useful and, therd- 
fitted for tha work,!, As pupils - in harge works they fore, commercially. valuable-by-produot, the saling 
saunter through. their time, cgming: late to work | price of Which will be eo great as to pay the co 
and leaving early, and most of them do littlę and |,o£.colleotion'and a portion af the outlay for ith 
learn. less, and at the end of their time they are of [original materials. Can, anyone tell me whether 
no Usp as scientists (even if there was employment such a battery has been devised? ? 
for thein in, that. I ine), aud they could not aarn 58] We have recently been favoured by an amusingly 
a yeek as mechanista, In simple mechanical Work, learned assumption of superior knowledge, in 
how very fow well educated lads will put up, with |:tvhich facts and statements whioh appeared yea 
the long hours, hard, dangerous, and dirty work of | ago in, the ENGLISH: MECHANIG have -beet 
a mechanical apprentice; but the few wha de. are vamped up and made to do duty as original matter, 
the very lads xequired, and are sure to make their | and, in the columns of the daily, press we see para- 
we e ee E ee es E '...., {graphe which have been obviously inspired by 
Now, as to the .snocess of technical. education as | those: who desire to float companies. Thus, in the 
anadjunct to general education, how is. it for one | Times of last Saturday, I find.the following, which 
moment to be expected that any amount of class refers to two batteries,one of which. I fancy has been 
d School, even with such a shop” | noticed in your columns; but Eam unable to 


leasons in a Board & 
as could, be reasonably supplied, conid. be of the] learn, from the statements made, where the 
aa economy comes in. Perhaps Sigma or Prof. 


least practical use in teaching. a lad to be, 
j 8 B. F. Thompson can tell me. I oan understanc 


artisan? _[fonereflects for a moment that it requires , 
five. years: long, hard, daily work in a first-olass | that, other things being. equal, the battery which 
shop, with all ‘the. necessary and expensive tools) gives least trouble in charging would be preferred 
coating thansands of pounds, to advance anjappren; | io another. But this is what the Zimes.says:-— 
1 tie ese e an improver, and that f: « attempts continue to be made to introduce 
chat ast o more years must be passed in} electric oh Sats im the household and in mines bj 
12 3 y in various shops befpra the means of primary batteries, and we have recent! 
au a De, ett a..oapable meohanist, of inspeoted two ‘more inventions of this character. 
1 b. 2 Th e, proposed school. technical | The first of these is the ‘Eclipse portable electric 
yeation be £. The most that, conld, be reasonably | Battery, which is the invention of Mr. Harris, and 
being introduced by Mr. J. J. Walsh, of White 


expected would be that. the, pup ilon leaving mh op 
3 quse, Télegraph-strest, Londbn. This ‘battery 


bs nene 0 W oori 3 0 age nigal; |. 
Aenne - Agiven most probably by. the parson liconsists of a series of cuter cells of vulcanite, eac 
oes pisitore) „Would be,able to:make what. he | outer cell carrying an inner cell of porous material. 
as BDO, 550 A peg top, atop „in a mall pane of The outer cell is filled'with a solution of sulphuric 
would have, 5355 e the ratepayer 1 and the inner cell ae a solut 5 of nitrate 
‘qu l | wi MS ED A a ‘a E ea’ dop 9 272 4 At 2 ‘ 11 
ante ‘not rial que moment und arpalne technical of soda, A carbon rod dips into each inner cell, 


ucation; it is npt only a grand, scheme, but a 


and constitutes the negative, while a plate of zinè 
is held in the acid solution in each outer cell and 
Torms the positive. A miner's safety lamp has béer 

onstructed upon this principle, and a 23 candle: 
power ‘lamp, assisted by a reflector, gives a very 
good all-round light, which is also reflected upwards 
'to the roof. At a demonstration which recently 
took place at Mr. Walsh's offices a number of 
lamps were driven from an ‘Eclipse’ battery, 
and gave a very eneon ve Habe, Upon that occasion 
Prof. Silvanus P. Thompson spoke poney in 
favour of the system, especially as applied to 
miners lamps. The Great Western Railway execu- 
tive, it is stated, have tested the lamp with very 
satisfactory results. The first cost of the battery 
is said to be very small, and the cost of each 
charge only 2d., which charge will maintain a lamp 
For 24 hours. The second e battery to which 
we have to refer is the invention of Mr. C. M. 
‘Newton, and is being introduced by the New Elec- 
tric Light Syndicate, of 2a, West-street, Finsbury, 
London. Hach cell of this battery consists of an 
ij outer case of iron, which forms the negative plate 
of the cell, On the bottom of this the depolarisin 
material (oxide of lead) is spread. Above this ig 


its expense must be great, and the country can 
have little return for the expenditure beyond the 


class to be benefited are, not a mass of ignorant; 
schoo] children, but intelligent men and lads who; 


tions, aud will thankfully and gladly take adván- 


tage Of the op ortunitjes offered to them, and, what z Nt et AE En TEPRON TEE 
is mira tal fha. meren rotem anch char a diaphragm of parchment paper so disposed as t 
D more to the e are quite cA able of!| Sasa 1 s; „„ „„ 
thoroughly under pte “9 ones P iride the cell mto an inner and an outer compa 


roughly vndersturfing and Benefiting dy the ment, and at thé top, Testing ‘oh’ gldss insulators) 
instruction given Cheat be nation wat thus be he zinc positive plate Ís Yai "Bite exolting fluid 
e i pet ih ae 
hont 0 their teaching, ‘anil maintain the | 204 ‘BG Pell ts ready for age. Siere are no Zunes 
national drodip’ for Bigk-ofdes werk. We ‘pane cn ih battery, which Was been 30 ‘tested and 
maké real talent; but hen it appears, let ib have 
e e ged 
‘fat-seeing! nation, who in thè end wif! reap its | 4 tactically nepligible: I 
full reward for the good gerd sown. | Sharer. i intend d to let these Bi terie sonsümgrs ‘at a 
, ce ee eee eee | jominal rental, the ' pric bnd f 
e BATTERIES. | 1 publig bei ig fikei Ri the” puis f gas at 48. ód. 
: per ‘thous 


favourably reporfed'on by Dr. R. N. Wilinsley 
ECS, who ‘states thdt a brilliant and sendy light 
is ihaintained ‘for "120" honts withoib attenti 


77 8 21 i Hani uM : 
—ATTEMPTS are being made—even in and feet. The battéry -is to be rë- 
you! Un units tc Muce the Publis to believe | charged as race } Sa abinpaiy, 20 the no 
that some wonderful discoveries have been made rred p dómestiés į aling wit 
in connection with primary batteries, and, although Jit. A „a RODA Light 
j er le com- give Aube er ee Bowes Ship y Brothers’ 
glow Miihe ae nby sevga, riot pals tht 


he pring 
bination a primary battery are, is etuted that the 
4 188 8 ; 
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i li ting on a re ular | ctical, and com- 
il paying Sès tó ei stress ofa” 
ses f' thd abbve puts a 


5 attention is worth 
‘required for Bix hours a 


day, it will last för 20 days, and many persons will 
not study expense if they can be relieved from the 
trouble and mess of charging. un. Dor. 


NOISES IN THE. EARS. 


[27595.]—HERE are three cuttings from the 
Lancet on above subject, date 1866, since’ whith I 
have. met with many oases and many medical 
opinions, not one of them recording a permanent 
cure. From experience, I can say that long sea 
voyages in temperate latitudes and long residence 
in mountain air are the best remedies for Tinnitus, 
West winds from marshy tracts and’ night dews 
‘surcharged with malarious vapour induce the 
affection : — | n 


“ SIR—I should be glad to ask some of your 
medical readers, through the medium of your 
columns, a means of combating a constant noise in 
the ears, first experienced a year ago after a recur- 
rent attack of brain fever. The ears have been 
well syringed, without any amelioration of the 
unpleasant symptom. The patient is a young lady, 
otherwise in tolerably good health, and free from 
hysterical symptoms. The noise has occasionally 
increased in intensity, and been accompanied with 
diplopia, giddiness, and distressing mental visions, 
From this she has been accustomed to obtain 
relief by resorting to a large blister to the nape, 
the other symptoms being by this means relieved ; 
but the noise—a rushing sound of water, clacking 
ot i mill, &o.—has remained unaltered.— T. J., 

“SIR, — According to my experience, I believe 
that by far the most common cause of noises in 
the ears is chronic or subacute dyspepsia. 

Let ‘ Chirurgans,’ or anyone suffering similarly, 
treat themselves as follows, and report the result. 
Let them leave off all stimulants and narcotics, live 
simply but well, take plenty of exercise in the open 
air, and retire to bed regularly at an early hour. 
Mercury pill, two grains; compound rhubarb pill, 
two grains and a half; ipecacuanha powder, half a 
rain: make into twelve pills. Let them take of 
855 alterative pills, two the first night, and one pr 
two every other night thereafter, observing that 
the action is not more nor less than alterative and 
mildly aperient; and of ‘the following mixture let 
them take a dessert-spoonful in water thrice daily 
after food:—Dilute nitrohydrochloric acid, two 
drachms; fluid extract of taraxacum, three 
drachms ; tinoture of ginger, half an ounce; simple 
syrup, two ounces ; compound infusion of oranges, 
sufficient to make a six-onnoe mixture. ä 

“Without knowing more of a patient than that 
his two external meati are patent, and that there is 
every reason to believe that no actual organic 
change has: taken place, then I should expect great, 
if not complete, relief to the tinnitus aurium of 
your correspondents from the above simple means. 
— THOS, SKINNER, M.D.” ee eee ee 
SIB, —I have been suffering similarly to 
*C@hirurgans,’ and can quite sympathise with him. 
My attack was, I believe, the first symptom of a 
slight attack of typhoid fever, which was very 
‘prevalent in my immedidte neighbourhood seven 

ears ago. It came on quite suddenly, and has 
tontinued without intermission ever since, and I 
expect to carry it with me to the grave. There is 
functional character, and 
that it arises from exalted polarity of the auditory 
nerves, I fanoy that the rush of air through the 
‘Hustachian tube being heard by the morbidly sen- 
sitive nerve is the cause of the sound ; it go much 
resembles the noise heard on applying the ear to 
an empty shell, I cannot give my experience of 
108 effects of any remedy on myself. I never 
found aby medicine benefit my patients. The late 
lamented’ Mr. e life'b tying the 
effects of chlorofortm in Gitiinishing' tHe sétibibility 
of the auditory nerve. I think it wone be sheer 
madness tọ attempt any operation, Whatever gives 
tore’ 0 0 the TSi voks Beg : anata relieves. 
Deranged digestion, worry, or over-fatigue alwa 
‘aggrava es this’ very distressing malady. The cold 
showet-bath every morning, resignation, and a 
determination not to think of it, or tigten to it, Is 
the best advice I can give. Anssthetics could only 
afford temporary relief — MEDICUS,” 
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ELECTRICAL MEASURING 
INSTRUMENTS. 


[27596.|—I HAVB been a reader of this journal 
for a considerable time, and the fact has struck 
me that, although there is no lack of articles deal-. - 
ing with various scientific instruments, no good in- 
fortiation is given on the construction and use of: :: 
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eleotrical measuring instruments, This is a fact to be 
lamented, because, in electricity enpecially, it is to 
be said “science is measurement.”. I, therefore, 
intend to give, full instrpctions, and complete 
drawings, so that with a, little labour and at small 


piece of good close-grained wood (mahogany or: 
b z 00 de Ain. 


At the bbttœmmdcof the bor plane two pieces of 

ywood). In the eon a recess is ma shitkor glass Xo: as)-to» be: under the t cincular 
deep and 7in.' diameter; upon the upper surface | dace ache ho card ; ‘over them put the card with 
mnake a circular am 8 eter; and in it five’ 8 S line joihing, the 90"'s passing thtoughsthe centre 
holes in. diameter: these aré for the terminals. of el rseltz do mot, however, Hi ther rade The 


1 e | Mhrough the centre of the Pond draw a diameter fw sanot eee, bain s 10 AIJ yerga 
, ap gè to bë quite clear of he holes just men- | gi he T atj tt it Zz — 328 01 I n Boukan 
| tioned : this is tọ mark the position of ‘the'reel. f | 266 „ er Lyte ose st erty enad on 


Two views of this part of the apparatus areahowin| n ed ta 
n Figa. 5 and 6, and is made of the same Wood as 
e base. = 
P Before cuttin out che centre piece, mark two PLAN, 
diameters at rig t angles (a 4, 5 ö, Fig. 5), then turn 5 aO teat q i e 

up to the i Onn At one of these'lines out agg 

recess equally on both sides of it, ‘lin. wide and pace 
about gin. deep. This is to hold a small brass 
plate shown in plan in Fig. 5a; cut this out of 4 or |: 
Jẹ Plate, 3 by 1, and drill the holes shown. Screw 
the plate to the reel with brass screws (iron ones 
must not be used, being liable to become mag- f: 
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cost the reader may construct the three instru- FIG F. WITH 
ments which will enable him to measure current, ts | CONPRETE ; N N 
electromotive force, or, as Prof. Ayrton calls it, 7 y ; : : 
potential difference and resistance, in ampères, 7 magnetic nde f bund 12 the way Ag nok shall 
volts, and ohms respectively. The three instruments . Si IRL E LILLE like one, is made of hard s eel; an ald e will do 
are (I) the tangent galvanometer, (2) sliding Wheat-| SECTION. E to make it of. . „1 %% „ „ , f 
stone’s Bridge; (3) a set of resistance coils. was | The size and shape can at once be seen in ig. 10 
The forms, &c., of the instruments are such as | „ e e The centre hole àe fret mace andisorewed for the 
several years of practical experience have shown F/G S i ‘cap to fit in, and then the needle is filed into shape. 


to be the best, both in accuracy and simplicity of When finished heat to bright redness, and plunge 


vertically into cold waten polish, but do not temper 
it. To magnetise, płace in contact with a strong 
magnet for some hogrs. ; 
| To make the index, itake a very, thin washer of 
brass, of diaméters f nd 73, cut in two halves, and 
I place a piece! of thin! brass wire (about No. 26) 
| batwoen them (see Fig. 11), and solder all together. 
When cold, file away surplus solder, out out the bit 
of wire in the mi measure 3gin. from the 
middle along each end of the wire, and out off the 
rest. Straighten the wire, and file the extreme 
ends to a sharp point to assist the accurate reading 
for. che oirdl e „ 
. | Dhe cap of, the needle, is the next. to claim at 
tion, and involves. some rather tediqus wor 
large-size septional drawing of it is giyen ì 
14. The lower portion, of t e oap, 13 Forewed 80,88 
‘| to fit into the needle, a milled edge-being put on 


EDC 8S ic 


fd * oa — 14 


ELEVATION 


PLAN 
JFC 1 E 
| netised). Place the reel in position along the line 
A B, mark the holes for the screws, and fasten 
firmly down. sy 

The base and the reel should be now per- 
pendioular to each 5 that when the base is 
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horizontal the plane of the reel is vertical ; if not, 171 
7 . t f Py F i i . r; ' ¥ i ; thane Lae 
F, A. 7 oN . n 
* \ ae ne l oe i | coe 
oo PLAN . eee 
3 i eke 
25 5 hae 1 . $: 4 , me Py é 4. it pinoi 
construction. After describing them, I shall give}. ` i K ; 1 
the methods best adapted for each partioularf Bs 
measurem E ee ee ste “a . 
„ Ishall baha With ‘the tangent gal vahiometer ; and 
in order that the following remarks may be better 
understood, I give in Figs.1 and 2 two views off 
the instruments when completed, In both, A is] | 8 
ro! ae ~~ EE OR. Aaa Te se, ia Ma = : N 
99 f, Cc. vaio o LÆS G.G ed a 
AAP) age feist i sorta ORE: eae 3 igs ri i { i 
3 A 
3 t 
' 9 i i „ MATE ee ie wre ee ic 
FE eat! 1 ans l T 22 PLAN tod | „ thos ates yi an 
„ ang ea O eo eend E 
1 i ve t 4 12 4 * 22 0 E cf oe ee ee 0 
eoh 8 they must be made so hy cutting one side of the . 
e 5 eceps a little deeper than the other, hee a, e, 


agnet Bor. — Two views of this are shown inn e 


r 
Figs. 7 and 8. Turn up to the sizes shown, and 
around the top make a small groove for a glass disc 
‘to fit in. To assist the correct setting, mark the : * = 
extremities of any diameter on the sides of the bo ß „ V 
a a, Fig. 8); on either side of these marks, and ee 
in. from both, make four small holes half-way’ 
own. 5 j l l B l 
Place the box in position by means of the centre | `` ö D i 
‘lines, so that a line through the centre of the box p > `° r > Š FEN a 
auf way down passes through the centre of the] ` 6. 4 
reel. Mark the positions of the four holes on the 
reel, and fasten the box in position with four brass 
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FIO SA 8 screws which will pass into the walls of the reel 8k cf ION 
So and nowhere touch the coils. Cut a circle 7in. | 
¢/ > diameter out of a piece of good “ Bristol board, 


iece of tubing or a piece of solid rod, the hole 
eing drilled rwards. Those who do not feel 
equal to the work had better make the cap of solid 
hard brass. The pivot is shown both in plan and 
elevation in Fig. 18. It is made of brass except 
the point, whioh is of hard steel. 
Take a piece of gin. round brass red, and drills 


which is the technical name for a species of fine 
| , oard. Divide it into single degrees with a pro- 
the base-board ; B, the reel around which the coils | tractor, making every fifth and tenth mark slightly 
are wound; O, the box containing the magnetic | longer than the other, and numbering the tenths 
needle and divided circle. as shown in Fig. 9. Mark the two circular pieces 

The base-board is shown separately in Figs, 8'| shown, and cut them out with a sharp knife, and 
and 4; it is tarned up to the sizes shown out of a] finally make a 73 hole in the centre. 
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„ Me 


‘hole up the middle about & long., Screw the 
rer perbanf makela mash er and ant to fit. The 


8 
and screw ifs- sas inthe box, fastening 
a nut : “i eho eke ré the oap, slip she 
in ver wer end, andissrew into the needle 
(see Pig. 25 e eres . 

We now oqme to t xelectrical part of the in- 
strument—the winding oF the coils. Take out the 


magnet-box and unscrew the brass plate at the 
bottom of the reel, turn npa disc of wood 2o as to 
fit tightly into the reel, that it may be made to 
revolve slowly in the lathd, The coils are four in 
number, and, commencing nearest to the centre, 


bajsting df 10 turns. 
. Consisting of 30 turns. 
8 ponsisting of (about) 240 


0. 
3. Seven layers; No. 3 
turns. TTT 

4. Se ven layers, No. 36, consisting of (about) 810 


4 f the wires to be dilk bvered, s no odttonil 
covered should be used in . Near 

m of the reel mae two small holes, one on! 

ire frdm the inside 


ahn e of the 
each Bide, pass about à foot of wi 
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every carefully, keeping the wire fairly tight, 


the wir 

bat not : 

II the'turhs are well packed, exactly 10 can be 
paton j when ho layer is completed allow about a 
oot Extra, cut off t 


tinge 


ft brush. When cold 

a piece of sharpened 
wood, and commence the ine, commencing at 
the same place and winding lin the same direction. 
When finished test ag before will the other coil, 
parail. and begin’ tbe next. It is well to 

istinguish the ends öf thé wires withsmall labels. 
After the last coil has been completed, give an 
extra thick coat of wax and wind a strip of paper 


found correct, give it a good 1 of melted paraffin 


U 


[l + 
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round to proteot the Wir 
the 5 and fix to the base, make 10 small 
holes in the base and 


a dozen terminals Beate form No. 3) and 


screw five of them in position. Take the beginning 
of the first coil, cut thewire the right length, and 
solder to the first sorew, dsing-resin only as a flux. 
Twist the end of coil one nd the beginning of coil 
two together, and solder both to the next screw, 
and so on in simple series. 


ment is completed. 


Adjust ments.— The need] 


, ' 


and index must be 


perpendicular; rule two Iineb on- paper perpendi- 
cular to each other, piso the needle alone one, 
unscrew the.cap slightly, and bring the index along 
the other, 
down the cap. si 

To Test the Friction, pf Needle and Pivot.—Re- 
mount needle cover wit disc, and let the needle 
come to rest. Take the reading. In doing so 
always bring the eye to such a position that the 
index comp etely covers its image in the mirror 
glass, by which means the line of sight becomes 
perpendicular to the plane of the cirole, and there 
ig no parallax. Now displace the needle witha 
small magnet or piece ef iron through about 90°, 
Let it come to rest, and read again (with the same 


} 8 
| 
facts regarding rabies. 


flesh ‘healed rapidly. 
a bite en $ 


f Put inthe magnet-box, 
as before, cover with the glass diso,‘and the instru- , 


and fix it.in, this position by screwing, 


E 
B: 
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endings, are. 


pa nearly 


the cirble 


ogether the four readings, and divide by four. 

he result is the correct deflection. J. S. 
(To be continued.) 
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_ HYDROPHOBIA. 


—— — 


[27597.]—I SEND you some curious statistics and 


disease. I was once present in the last stage of a 


|, [frightful case (a native),-who-tried to bite every 


man who touched him, the saliva flowing from his 


„jaws; in the struggle some Baa were ejected in 


the Hindgg doctor’s face, who, having sore lips, 
was gregtly alarmed—reasonably so to my idea. 


our only very melancholy resouroe —euthanas ia, 
the last mournful boon. Cannabis Indica, resin 
succeéded, on its very first trial in the Calcutta 
General Hospital, on a patient in whom the Ey 
of thé, malady had set ia: paroxysms of ‘agony 
when liquids were offered to him subsiding after 
the bourly admistration of two-grain pills, Long 
periods of refreshing sleep ensued; on awaking 
the bad symptoms were renewed. Again the 
narcotic obtained the mastery, pills administered 
and until the fiftbday liquids and solid food could 


of profound stupor, without any further struggle 
This very interesting gase, is too long to copy 
verbatim from the medical book now before me. 
Subsequently this valuable drug was found to have 
powerful therapeutit properties in Asiatic cholera, 
tetanus, and delirium tremens, also in infantile 
convulsions. I have tested its virtues in the last- 
named,and found it efficacious, being a soothing 
anodyre of high class. The gennine, unadulterated 
resin is very scarce. I got my large supply of 11b.from 
Ladakh direct. In perfectly healthy persons it 
will produce the most dangerous forms of intoxica- 
tion, inciting them to the commission of crimes. 
In the frightful death from hydrophobia I wit- 


stances. The bite was received six weeks previously 
on the bare arm from a rabid jackal ; another man 
on the same ocoasion who was similarly bitten died 
about same time, while of the three or four native 
soldiers bitten in the legs repéatedly through their 


| thick woollen trousers not oné suffered any harm. 


In England we frequently meet with serious 
cases Of “blood poisoning” produged by the 
teeth of dogs and cata, and also by the claws of the 


latter (those inflicted by the Sarr jon d rou lag 
leopard of 


India are usually fatal). “I kdow of one 
very serioys case not far from me ju:t now. A 


i| rural policeman, bitten by a dog, who from his 
i| helpless state has been pensiono 


{or three years 
to come, in hopes of ëyentual recovery, blood- 
poisouing being unmistakable. A year ago one 
of my boys, out fishing, was Bitten in the hand by 
a farmer's dog. I poured pure carbolic acid into 
the wound, and for his satisfaction sent him off in 


a carriage to'the nearest practitioner, who applied 


oarbolip acid and mercury. After a week's piin- 


Ful soré caused by the éscharvtic application, the 


No matter what dog or cat, 


scratch should be immediately dressed. 


A late number of the Field announces a case of | 


canine rabies at Cape Town, S. Africa—the first 
on record. A wholesale slaughter of dogs for miles 
round was ordered, so as to stamp out the new im- 
portation. Steam voyages being of so short dura- 
tion nowadays, many insidious germs may be 
expected to cross the ocean during the period of 
incubation—22 days from land to land being too 


brief a term for development. 


Mr. John Goggin, a confectioner of Dimeric 
has recently died from hydrophobia, the effect o 
the bite of a pet monkey. The usual symptoms 
appeared, and the patient died in five days. 

he Academy of Medicine of Paris has been 
engaged for the last few weeks in disoussing the 
etiology, prophylaxis, and treatment of rabies. 
Many interesting facts have been stated by the 
different orators ; and M. Bouley, professor at the 
Veterinary School, especially distinguished him- 


bis a very good thing, 


hat the index reads 0 on either i side, and take the' 


I'have heard very clever 
land scientific men argue that no other than canine 
jand feline quadrupeds oud communicate the 


On suc ‘hopeless occasions palliative treatment is ‘tory X 
but it has been ( 
‘ascertained cases of persons bitten by a rabid 
‘animal, 185 suffered from the disease. 
give a ratio of 55 per cent., a somewhat heavier 
‘figure than Hunter's, who onl 

Concerning sex aud-age-no_reliable data exist. 
M. Tardieu considers that -rabies may 
spontaneously in animals. And ag to the influence of 
the seasons, it is to be noted that 183 cases occurred 


A C ' August 
be enjoyed; then came the mortal end in a state | 965 


self by the sketch which he gave of the symptoms 


ef rabies in the dog. 


M. Tardieu, thé eminent ‘medical jurist, com- 
municated in his speebb ddta of great value, 
which, by. weed the ‘Committee of Hygiene 
attached to the Government, ‘hdvé been carefully 
collected for the last twelve years. In this lapse 


| of time 319 qazes of rabies in the human subject 


have been noted, and these may be looked upon as 
facts surrotaded with every guayahtea:_- Of these 
11 cases the disease was commpnigated to man by 
nimals in the following ratio: dog, 261 cases; 
wolf, 31; cat, 14; fox, 1; cow, 1; doubtful, 11. 
There has always been a doubt as to herbivora 
being capable of transmittin e; But in 
1862 a shepherd aged twenty-two was bitten by a 
rabid cow, which had previously been bitten by a 
dog. No prophylactic means wera resorted to, 
owing orolni ca Sha holici. that. caw not 
communicate the disease; but rabies broke out 
‘tnirty days after the injury, and killed the young 
man in two days. l 
As to dogs, it may be remarked that the majority 
of the cases have been noted as occurring with 


small or household dogs; hence the importance of 


M, Bouley's advice as to the necessity of the 
public being acquainted with the premonitory 
symptoms of rabies in this animal. 

Much exaggeration has been indulged in re- 
specting the annual number of oases of rabies in 
the human subject. From official documents it 
appears that in France 239 cases were noted from 
1850 to 1858. :More recently they have been as 
follows: in 1859, 19 cases; in 1860, 14; in 1861, 21; 


and in 1862, 26. 


Regarding the proportion ‘between individuals 


bitten and those ia whom the disease actually 


breaks out, the statistics are somewhat unsatisfac- 
ery nature of the circumstances ; 
found -that out of 334 actually 


This would 


Aly gives 5 per cent. 


arise 


in the waym portion of the year (from 
„and 121 in the cold season. 

The period of incubation was as follows: Out 
of 224 Cases, it was less than a month in 40 cases ; 


arch to 


‘from ghe to three months in 143 cases; from three 
‘to six months in 30_cases; and from six to tWelve 
‘months in 11 cases. It has been remarked that che 
incubation was short in young subjects. 
‘evident, from faots collected by M. Camille Gros, 
‘that individuals have died rabid in consequence of a 
Lie from an irritated animal not suffering from 
rabies, 


It is also 


M. Tardieu considers that deep cauterisation. 


should always be resorted to, and that it is a great 
‘mistake to doubt its efficacy. Statistics show that. 
about half of the ‘individual: 
, disease, and that these had all been cauterised. 
nessed there were some strange Attendant circum- | 


ig bitten escaped the 


M. Decroix is said to'have eaten with impunity, 


on more than one occasion, the flesh of a mad dog. 


Eos. 


0 ney mo vd oy : 
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[27598.]—HAVING been seriously ill'since the 
18th of June, I have been unable to either read or 
reply to the various letters; but as the caiise of 
my silence was stated in the Railway Review, 
Invention, and some other papers, I, think your 
readers will agree with me that an insinuation 
thrown out by S. Davies, pages 439—440, that I 
have wvoided the discussion, is both. incorrect and 
uncourteous; and his statement that I have written 
upon other subjects is/ not the fact, as any letters 
which may have appeared in print were written 
and posted before /my illness, as the dates will 
show)! í ; 
Reference has been made to accidents which 
took place at Bow and North Wodtton. I was 
present ‘and examined the débris in both those 
dases before thé lines were cleared, and my opinions 
upon thém were recorded in your columns at the 
time. The Government Inspector reported that 
the accident at Bow was “ caused by the negligence 
of the signalman at Bow, and the carelessness of 


the signalman at Gas Factory Junction”; and in 


the North Wootton accident I saw for myself, and 
the Government Inspector's report proves, that the 
action of the Westinghouse brake had brought the 
fitted part of the train to rest, and prevented a 
very serious accident. These being the faots, it is 
useless for S Davies to further ocoupy your space 
with reference to those cases, 

With regard to the figures given (page 440), I 
must ask your readers to look at the arguments 
put forward byS. Davies. He takes credit for all 
the miles run by all the vacuum brakes—simple, 
automatic, and leak-off—yet he only refers to the 
faults or failures of one form—namely, the ball- 
valve. Surely, in common fairness, if he takes 
credit for the miles a brake runs, he must at the same 
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time admit the failures à brake makes during such 
running / 
Phe other subjects to which reference has been: 
made have been already answered, and it will be 
seen that the defects in the vacuum system which 
have been pointed out still remain, and nothing 
has yet been prouceda te show that the Westing- 
house is not the most efficient system, and certainly 
it is quicker in action than any vacuum brake. 
The Vacuum Company ‘know this perfeotly : hence 
they do not entertain the proposal tp. have an im- 
partial public trial. Olement, E, Stretton. 
Glen Magna, Inly 88. a 


1 


‘CONTINUOUS BRAKES. . 
[27599.J—THE Burlington trials show that the 
question of continuous brakes on goods trains is 
not yet settled; there does not exist up to the pre- 
sent a reliable and suitable automatic brake to 
work on very long goods trains as are seen onthe 
Continent and in the States.. The use of elec- 
tricity bas hitherto been a complication which, 
the results do not fully justify; yet electricity 
is, at first sight, the only agent which , would, 
render a continuous brake, whether automatic or 
mot, perfectly instantaneous. 

When the Achard brake was used on the 
Eastern Railway of France, a great difficul 
was always experienced in forming the wire con- 
nections for the current from carriage to carriage. 
Mr. Samuel Davies, remarking that there have been 
352 Westinghouse pipes burst during the half-year, 
adds there were in consequence 352 chances of the 
Manor Park accident. 

Am I to understand that in England the weather 
is constantly foggy and thatthe block system isan 
utter failure? hat reminds me of un friend of 
mine, a railway engineer, who reasoned in a similar 
Way. This gentleman was a staunch supporter of 
the non-automatic vacuum brake. He told me 
once, by way of objection to the Westinghouse, 
Well, do you think we are going to employ the 
block system as a consequence of the adopt.on of 
your brake, to prevent a train in the rear to come in 
collision with one which has ‘been stopped acci- 
dentally by the bursting of a hose-pipe of a West- 
inghouse brake?” The good man forgot that there 


is no railway in the world on which trains are not |" 


protected in the rear, whether it is time or space 
blocks, and, besides, the use of the Westinghouse 
brake greatly diminishes the chance of such an 
accident. Itis not everywhere foggy as in Eng- 
land. Let me remind Mr. Davies that such an 
accident can also ocour with the automatic vacuum 
brake. l E 

Mr. Davies tells us also that his brake works 
smoother than the Westinghouse. This is certainly 
the experience of this gentleman, but it is not 
exactly mine. I have on some lines had trains in 
which the smoothness of the stoppage was perfect, 
whilst in others they were wretc ed. The differ- 
ence is accounted for by the fact that the brake- 
power and the proportions of the brake-gear are 
not properly reckoned. Finally, there are some 
stupid, heavy-handed drivers who do not give 
themselves the trouble to acquire the necessary 
skill. However, the vacuum brake is often just 
as bad, and from the same causes. 
' Tam rather curious to know what answers our 
friend“ Rover will get ‘to his questions. It is 
not at all wide of the mark to speak of over and 
under pressures in this discussion, I maintain 


that this is absolutely necessary. We must have I pl 


recourse to theory to treat this question so long ab 
our opponents do not come forward with data 
more reliable and more trustworthy than mere 


E. Gobert. 


assertions. | 
July 5th, ` 
.;| RAILWAY: BRAKES. 

_ -[27600.]—I AM sincerely sorry, Mr. Editor, to 
keep continually calling on your Valuable space in 
this discussion; but I think yòu will agree with 
me that the importance of che subject is some 
justification for the course adopted) © > 3 0 59 
In answer to Samuel Davies (21567) I again beg 
to say the engines of which: [ ‘possess the numbers 
and the names df drivers did run by the platform 
at Lazonby with the 5.88 pa ex Carlisle not two 
months ago’; but probably ‘it was not reported. I 
dbdnt suppose it wad. I may just say to Davies 
that his ofiticism on Mr. Stretton is hardly in place 
and entirely wide of the mark, us, had he taken 
notice ‘of! the Writing all right on other matters,” 
he would havè seen they were dated and in hahds of 
printers before e appeared in Railway Revtew 
announoing his Illness. T don't suppose he Wall 
run uway from Mr. Davies, or any one else on the 
* ny other Which he'has made b spedial 
Study. 1 an 
are His theories exploded than he turns a somer- 
sault and ories, “ Here I am again.“ Last week hie 
had 688 faults against Westinghouse. We point 
out’ faults are not failures; but the Vacuum Co: 
have much more natural affection for their off- 
ring, and prefer to class the Whole of the brakes 


spring, 
together, not to disown their ptogeny, as does 


12 
Arn YTY 


ty | tell us if the 


be to hand before long, then we will. form: an. 


‘Amused With Mr. Davies. No sddner | fal 
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their champion-in-chief. If Sam don't believ 
this, he'd better get one of the “Univers: 
Ooupling™ tickets: qust issued by the Vacu 
Brake Company aud see for himself“ ‘I suppos 
that is on account of the small“ number of ball 
valve vacuum and the bad figùré it would out i 
allowed to go alone; so they take all vacuum a 
against all Westinghouse. Many of Sam's auto 
matic vacuum trains are drawn by engines wit 
steam brakes ; the failures of these are notiglven; 
but Westinghouse engine brake cases are: give 


Does Samuel know that W. Blackburn, a LI and'¥ 
driver of 20 years’ standing swore on oath before thd 


Judge of the Liverpool County Court last Monddy 


that his company had issued an order against trustin 


to the vacuum brake when moving towards a tra 
for the purpose bf coupling up? Why is this so? 
Is it a case of, It might not go on—same as the new 
ball-valve which a Midland driver trusted to stop 
him at Skipton water crane the other morning; and 
it let him go a carriage and a half-length by? He 
was very fond of the ball-valves, but it didnt stop 
him from using the big, big d——, and ‘said, he'd! 
never known his Westinghouse play him that 
trick, and the ball-valves might go to —, that 
meee that has recently had its cognomen changed. 

am puts great faith in drawings of Vacuum 
perhaps, then, he'll be able'to 
S. and L. and L. and V. engines 
in the Manchester Exhibition are not the very, 
latest, and whether both have reservoirs under 
tender only. There are lots of cases in return, 
where automatic vacuum stopped or detained: 
trains. I don't make a bother about them; if a, 
brake is out of order it should stop the train, and 
the block should protect it. i 

Did Samuel Davies ever read the letters in the, 


Brake Company ; 


fay 
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Times by “ Express Driver and J. Brooke upon 
brakes, and what does he think of them? l 

I never read the Standard, and have not heard 
of the Peatsferry case; but no doubt details will 


opinion. . : er 

Sam's Bow case is only a: trumped-up affair, and 
he has not minded it: block failures are not brake 
failures. Rover. 


i r 


© RAILWAY OOUPLINGS, `" 
27601.J—IT is very gratifying to learn that 
“Loose Links” admits (27571) the “coupling pole 
and looser links are steps inthe way of settling the 
coupling question, but fails. to answer as to com- 
ression of buffer, standard height of waggon, &. 
erhaps he will tell us some of the advantages of 
an automatic system in the present state of railway 
ant. As to myself and others not being possibly 
able to know whether there are any appliances at 
present in use that fulfil al? the requirements, or 
that would work in ordinary everyday work, I have 
nohesitation in saying there are not any such known. 
That the companies have been slow in taking this 
matter up I readily admit; but to say they. are 
pursuing a rest;and-be-thankful” policy is beside 
the mark, and not strictly. correct, ias is shown b 
the companies (a number of them at any rate 
fitting their stock,, with, light links, and better 
draw-bars in place of the gables and. anchors 
employed up till recently. Partioular mention 
should be made in, this remark of the N.E. and 
Midland. I don't profess to know a great deal 
aboot what our. American cousins may be doing in 
this respect; but I: know,, on very good authority, 
thab on; ne road tlley adopted them, and then to 
them aff again „„ aop an 
Don't think that I. am quarrelling with, an 
epplianoo which I, would.. be very glad :to se 
adopted on every ling; The thing L am objepting 
to, is the mode of forcing the. question, as it is 
termed, “springing on the constituenpies.’” Some 
men, espqoially. inventors, seem to think that rails 
way managers don't know what they ought to do, 
15 if they don’t adopt their particular invention 
they can't kage, g, tigle keeps F Nothing ganid be s0 
lacjous, erfectly so; “Silke's” oes not 
fifi) any ‘absurd’ requftements e 
if his were adopted “ali the stook im the 
kingdom would have to be ‘fitted With itz 
and brought into use in ole day. Quite righü; 
nothing 30 Absurd will ever be eee 
seed not trouble ; it won't ‘fulfil the requirdmer 
cause it will not cause it to be done. One 
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result of the Nine Elms farce has been to show 
the public that'the coupling ‘question iG“ likely 
tobe settled by the A.S.R S: 1 Cüitei w sno due 
thought it would. The- questions decided by that 


ommitte in Mere. i 
a ere eee eee 
to, Will they fulfik the “reqùfrements of everyday 
working ?- -yon find the committee - disagreei 
amongst themselves. Nevertheless, the men! aho 
judged these. appliances were nine of them prge- 
tical.: goods.. guards, and should be allowed to 
ff know a little on the subject“ And if the dafe 
they noticed were pointed out and overcome; then 
there might, be some chance of their adoptions II 
Loose Links.” and Silke” have time to geb las 
far as Newcastle on- Friday, 15th inst., they might 
there learn: somet that will be useful and; con- 
vincing at ‘the Jubilee Coupling Contest, Of 
course, no one would try and purposely breaks 
model; but if they won't fulfil the requirements, 
it's only very natural to suppose the fulbajzed 


apparatus would not do so either. I should very 
much liketo see “ Silke's model, if he will tell me 
where to find it. „Rover. 


M. S. & L. NEW EXPRESS. LOCOMO- 
_ {27602,]—IT may interest some of the readers af 
“Ours” to hear abont -the locomotives at the 
Manchester Exhibition, so I ventnre to enumerate 
them herewith. : 
The handsomest is a fine bogie dxpress engine 
for the M.S. and L. Railway Company, by Kitson 
and Co. This is quite a new departure from the 
well-known Sheffield. type, and Liinclose’a sketch 
herewith. The driving-wheels are. ‘Gfx 9in., and 
AE „ ö n ao 
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cylinders 18in. by 26in. I have at present no other 
dimensions ; but. will try.to obtain. 
2. Lancashire and Yorkshire express engine, 
four-coupled 6ft. wheels, and deading bogie. 
Cylinders 17}in. by 26in. Vulcan Hngige Com- 

any. eee ie ob ey pee} — 
937 L. and N. W. Railway compound goods tank 
engine; 8 wheels; hip. cylinders, 14in. by 24in.; 
I. p. cylinders, 80 in. by 24 in.; leading wheel, 8ft6in.; 


driving wheels, 5ft. 2hin. i 


4. Beyer, Peacock and Co. Fine express engine 


for Dutch State Railways. Four eonpled driving 


. 18 


wheels, about 6ft. 9 in., and outside frames. 
5. Sharp, Stewart; and Co. Bight-Ooupled con- 
solidation goods engine, with pony truck, , Metre 
auge. . | 
6. Nasmyth, Wilson, and Co. Fbur-oon⁰ led 
dutside-cylinder leading-bogie tank. engine for New 
Zealand Midland. ' Bft. Gin, gauge. 12 
7. Great Southern and Western of ‘Ireland bogie 
express engine. Four-coupled wheels, 6ft. 6 
Cylinders, 18in. by 24in 0 00 B 


8 
n 


HOW TQ DO .BLACKSMITH’S WORK. 
[27608.]+I Am glad to see “Silke’s” letter 
(27521), and think with him that many of us would 
de glad to hear more of this matter am sare'f 
should. I have for a long time been n 
engaged in amateur engineering, and never havel 
f und anything so difficult as the forge Work. 
Sometimes I meet with tolerable success, at dthers 
a decided faflure. f 5 
There is, in my opinion, some art in making aid 
keeping the fire; my way of lighting is somewhat 
different to “Silke s. I used to put sticks; bub 
never require them now- in fact, Llook upon then 
as a decided nuisance. I simply scrape out a 
hollow, put in a handful of 1 & light up, and 
leaving it a second or two to get hold, oommende 
lowing gently, at the same time coeg 15 
lightly with cinders and coal to confine the 
till well ignited. In this way I get a good fits in 
three or four minutes. If you have to leave your 
fire for any length of time, put in a small blosk ar 
to of wood; it will then keep alight for an hottr 
or two without attention, and save the trouble of 
relighting. ee. - 
A few practical papers taking a eee te 
(the forge tools would be good to commenes with) 
telling how to go to work and the reason! why 
would be very acceptable. | o 
Can Silke“ tell 105 vt meaning of the gm 
apping the anvil with: his’ | ah, he 
i ave bsen told ‘that it faa effet fang age t 
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be glad to know thd | the Corelli Allegro it was possible to close one's | settled. Mr. Birch has recently been in London, 
„1: i]. 'Oicero. eyes, and fancy oneself listening to some cathedral | and I have:had the advantage of long and practical 
oes ey Eee conferences: with him and Mr. Gray on various 


vouto ot puyi nno ae aS 
diregtthe-striker., I should 
jaterpretation thereof. 


eee A organ, gently swelling, andi in the dim distane 
' [slowly dying away. . O 


A a e points, and I hope to go to Manchester next 
ING WITH MR. G. A. 


A MUSICAL EVEN . [notice next the Adoremus of Ravina. Here|week in order to see his. model tools. This 
neo 4 . : AUDSLEY. |. again the organ part was superb. I was much j mandrel question is now ripe for settlement, 


and when it is disposed of, our road will be open to 
various other simplifications and improvements in 
scientific lathes intended for general utility. 


27604) J—Ar length I am in a position to accede interested in this piece, 16 being performed prin- 
to the request, some months agb made to me in |‘cipally by members of Mr. Audsley's own fam y; 
thebe coliins, that I should state my views with | After hearing that performance, 1 understood at 
regard tothe Chamber Pipe Organ when fashioned | once the meaning of n remark once made to be by TI. —Mr. ‘Newall’s: second letter (27825) is a 
ipon the ines set forth by Mr, Audsley in the | Mr.A. udsley. “My children never want to go. out valuable contribution to the subject of cone-faced 
bsrles of articles contributed by him to this paper. ft night. Most fathers of families ib per ae mandrels. I confess that 1 think he has 
A fortnight ago it was my good fortune to hear lack mpon that as airesult much to be desired, and strengthened his position in favour of the cone- 
‘Mr. Audsley’s organ tried in every conceivable worthy of a considerable amount of expenditare in face. His letter should be carefully studied, as 
manner, both as a solo instrument, and also in] more mays than one. . „ . ‘line arguments for a cone-face could not be better 
Songun Hon mg piano and the violin. That] -Iwill only notice further the Prout Duo Con- put. My own conclusions, nevertheless, remain in 
‘evening's music will linger long in the memory of | ceztante. Knowing well the effect of the first two! favour of the oylinder-base, combined with a wide 
all who were privileged to be present. movements when given upon the Mustel organ and | mandrel-face ground up so as to bear upon its 
It will interest some at least of your musical Piano; it was with very much interest that I heard peripheral zone, the screw-nose being a mere hold- 
-readers, and facilitate the observations I have to: them upon Mr. Audsley 8 organ. If there was any fast as free from concentring action as possible. 
make if 1 give in full the programme of the Shade. of disappointment during the whole even- | It is true, as Mr. Newall argues, that the pro- 
evening’s music, It is as follows: a oe poe r say 1 N an Pe ae 50 duction of a true cone is no more difficult than the 
sae RAM 0 IN. FOF er nme e organ, production of a true cylinder, and the cone, as a 
PROG ME—PART THE FIRST. | with the piano, and the very delicate orchestral: bedding surface, has the immense advantage that 


4 


. „ “God Save the Queen.? _, | touches and fine nuances with which it abounds it, stan „ ee 14 
e e tered on the organ, ~~! | seemed to me to be better brought out upon the | Fotortorating. Bat ao aled. doca the fat mandrel 
Mr, H. A. Branscombe. Mustel organ. 1 Bee e 
face. The cylinder-base, on the contrary, may by 


Fantasia .. Don Juan ... .... Liszt. Jo sum up then, my views of the chamber pipe 1, | SL epee AS 
oe On the pianoforte alone. I [organ in the, hands of Mr. Audsley, I say at once aA mare fed aoe aon a ae 
Overture A Midsummer Night's Drem it 1s an instrument of expression, differing wide as purposes. But this only goes to employing for such 
' Mendelssohn, | the Poles from any chamber pipe organ it has ever, 0 a skilled artisan acecustomed to the delicate 

PE Done on the organ alone. heen my lot either to hear or to play upon. Itel duty of polishing fine hard steel work down to gauge. 
e e eee 
is By the bass voyce with pianoforte. - | detailed specification of his instrument, on the. 1 ae ihe e Pee e be hollowed 
Isolden’s Liebestod, “Tristan and Isolde, . Wagner.] ground that the instrument is not yet, in his mind, out by an obvious curve on its inner half, thus 
Rendered on the fiddle, pianoforte, and organ. | complete, I can only indicate the origin of a very giving Doe” teen do tha: mandrel hen d' and 
Concertante Duet . . Ebenezer Prout. | few of its special charms, |securing for the chuck-face a marginal. bearing. 


Allegro brilliante, Tema con Variazione,” Finale. In the first place, its grandeur. This is due, to a This curve serves as a break between the surfaces 


Composed for the pianoforte and organ. large extent, to the magnificent pedal bass. There = dar bas -fac 
a Largo: ee anaa FF e are no fewer than three 16ft. pedal bass stops, open 2 ne eyhngen ono 71 1 nee ene ou 
b Arioso and Allegro. .... Corelli, | didpason, Bourdon, and an exquisite euphone of a! ulty. As was fully described two ye: 0, thi 
e Aries ese nee,... Handel.] refined bassoon qudlity öf tone. JV 
| “Given on the fiddle, pianoforte, and organ. Then, again, the large variety and perfect orches-| When the mandrel is otherwise completed, and is 
Adorenius........ a . . eee eee . HAVING: L tral tone of the picodlo, the oboe, the viol d'amore, | turning in its own bearings. It must be done with 
| Offered on the fiddle, pianoforte, and organ. | the voce-umana, olarinetto, and corno- da caccia, | 5 rinders revolving at a high speed and 
e PAR TIE SROOND. ~” . J give 4 never-ending. variety -of charm-in solo used 5 t to heat and soften those 
eos |, 2 ABT TRE SECOND, : ~ > Is passages, for all are equally. perfect, whether used 5 jeh a 14 pe! ft h a F 55 1 5 kI 
Fantasia . .. ... Falist . . 4... Gounod as sol stops or in con bintun, It is impossible faces woe should be a 3 5 fe nt j 
iT 4". Branscombe, `. >= Ito draw any combination of stops that shall not be should myself use laps of puro pertectiy sott steal, 
----~ -Adhieved on the organ Alone. — E „ - „5 ee ae ä TRS ! solidly set upon their spindles, and then carefully 


pleasing. ; turned up true, and to such V-shaped face as 
The mixture of five ranks is perhaps the mon would best finish the two surfaces. The revolving 
laps must be held in a solid slide rest with true 
traversing and face motions. As abradants, I 
might face my first or grinding lap with fine 
diamond dust or strong emery; my second or 
smoothing lap with fine emery of best quality, and 


Allegro assai, Andante con moto, Allegro ma 
non troppo. 
„On the pianoforte alone. N 
Maid of Athens. . . . 4 . .. GOunOd. of the open diapason every stop is inclosed in one 


: i : is sm down m rface perfectly, takin 
By the bass voyce with pianoforte. | of two swell boxes; the one in front, the second at by this smooth down my surface pe N. = 
5b „„ . y ? 1 off nearly the last hundredth of an inch. My thir 
Paritezale ..... E gucwetueved usd. vase se A Fr. Lux. the back, commanded. by a balance lever brought or pahi g laps would polish off the last few 


‘Maestbso, Andantino-Andante, Allegro molto. 
Written For the fiddle, pianoforte, and organ. 
a Italien !“ Aus aller Herren Lander E 
b Ungarn M.oszkowski. 
„i: „ Puets for the pianoforte alone: | 
Scherzo Oapriocioso ... . ..... Guilmant. 

won i Duet on the pianoforte and organ. 
II. 17 „„ tree „ ag „ ere =. i 

r. Branscombe, a talented organist, of Liver- 

1% presided at the organ; Herr Welsing, also of 

uiverpool, at the pianoforte; and Herr Schiever, 
leader of Richters orchestra, held the violin. 
Three more compętent artistes artistes who would 
put their instruments to every conceivable test—it 
wag scarcely possible to get together, The result 
was absolutely unique, magnificent, 

The first pinne I will notice is the overture to 
Mén@elésoknls ““Widsuminer Night's Dream? t 
hin toe old be to. be impossible that music of 

is type could be Played with any real satisfaction 
Om +A. pipa organ.. È was undeceived, Although 
taken in quiok time; quick as any orchestra wpa 
care to tak rad result was.periect; every sing 


on ahd cut off at ‘will by a pneumatic button. It 
is imposzible to describe the effects produced by 
these means; only by actual hearing is it possible 


to realise all that can be produaed by them. 


` 


; | 
I have been astonished week by week in looking 
over the contents of Ours to find that at present 
‘no organ builder has thought it worth his while'to | 
enter into the lists with Mr. Audsley. If that 
gentleman's views, as enunciated in the columns of 
this paper, on the church and chamber organ are 
corréct (and what musician really doubts them 7), 
they are a standing condemnation of almost every 
organ builder of the present day. Developed upon 
Mr. Audsley's lines, at least, the chamber organ 
| has a splendid future before it. To every one who | 
contemplates building’ w chamber organ, it is the 
most obvious suggestion to say, consult Mr. 
Audiley at the first step, and examine his instru- | 
ment.. „grinding than water alone, This mixture does not 
Some of your readers may hegin to wonder what | Hang <i TPA Jani ripe 
T think of my Mustel organ now. Sir, I think of it | 27 UP as weték Woes” IF @ thy bide faced with 
every bit as much as ever. To compare ‘the two diamond. mate 1 dba uke i will 3901 ed 
instrunients the one with the other is impossible, j5% t P o 0 lich are i a oh q ars 414 98: SPQ 
The wealthy amateur, willing to spend a large sum talline rials 5 ! diane nd 150 . mM ie dor 
will have his perfectly appointed music room and sae 0 J P pea A anista) We he sence e F) 
& pipe organ; but to the ordinary ‘membi r'of the 5 p a of : ra Pe es never 2 ne AoE The 
ong boxe in min ab pneumatig action was middle ate 5 1 5 80 eien n een e ee, 
antirely. abser i 8 ‘ne could only om or parlour, and a purse limited to, say, from F } 
Sache ie aes ee pone a Y | S150: To 4300, I am more than ever convinced g ee it I beanie no 5 ined, by the 
suc 1 0 epts. possible, S aaa 3 dance that the Mustel is the instrument. I am convinced odern metho of eh fat : arc steel bars 
"The moe sienes Í will notice ste ile allaptaliona | that more musio, more, variety, oan. be got from it | Fe onmpliontod form, noch omy ta, be atudied i 
rom Warner soldana jehestod aud, the | chan onid tie obtained from aby pipe none Her 
istersinger.“ gi i violin. niana and | ever $ y compacted, even by Mr. Audaléy 
ö wt that obey le, a e 


thousandthg of an inch, and probably by means of 
carefully elutriated flour-emery, putty-powder, 
and rouge—used consecutively. The smoothin 

process is critical, and until ‘this is accomplishe 

perfectly, a fine surface cannot be put on by 
polishing. The smoothing must take opt all the 
scratches and irregularities left by the grinding, 
and must leave the surface a soft, dead, silver-grey, 
which, when ‘examined with, a watch-lens, is seen 
to be free from scratches and holes., If the sur- 

5 T i, 1 ARR ' 17 Di sad eee 

face be not properly “ bottomed” by smoothing, 
the scratches and holes will remain to spoil the 
polished surface unless the gauge is reduced below 
its standard. The grinding, smoothing, and 
polishing, laps must be kept distinct, and 
eac 1 ony with its 8 Balk aeg It 
will be found that a mixture o : glycerine 
and helf Hater answers much better for fine tool 


h 
: & 
_ note, was heard, it had, its full value, all was clean 
and true. The- solo passages rang out firm and 
distinct, as though played by an na lished 
ane Pore i ayn, apecial instrument, and when 

; , (ee 


for, ithe two 
mandrel-head. 
0 led, as it stands ‘being 
trued-uprepeated]y;,and the cylinder-base,if gauge 


And evento such an instrument ay Mr. Atideley's 
owna Mustel organ would be a Very worthy som: 
4 


excepi; perhaps, the Handel an e Core. 1 music, p: a nee ee iE „ 1 within n half-thous ndth df an anoh will, answer 
spoti e heard to ea si 9185 nappes % nene Nie - % veid t 9515 Hat | Potion of th ADNa per shearer 
+ 72 „ ea f. ee 8 pe 1 J g or? 1 „01 ‘ PRU WAR à uy NNP : ao ul’ ARIA Var uon A e 6 F W 10 hy -A Outs! rea 
and ost unnoticed Aalen ae in its grady KE. EDMUNDS ‘MANDREL: will pagene, anand: of. an inch: that is to 


16 281 — 7. 2 oor yv 1 
022005. JIN continuation, 155 
(, 419, 1158, and 116, 
Tecenf, discussion Within view to rapoxting further 


orpenende, aud finally in th „ultimate. forpissimo 
wh 3 EERTE with e ge 
on progress, nl) am anxious to,,.geh, ¢ ase and | m 


not help it,,to. vie with fhe others in displaying. the 
puma The 
towered, aboye., Xet all seemed perfectly, esd ensiong, pf qur standard mandrel agreed, ggg 
sara, G.-Bizoh and Oo, of Manchester, have 50 
of these ‘Tat! and 
no 


ratte Pry a et 
my three last letter 
it mans ly 40 


Do. P Muse. ,, „ I f 
Tn the. nde rgo, the. tense richness of ‘oe eauin hand for, various. amate 5,20 


Workmen i 
à, nandrel-he th auch 
the organ was very marked. Here, indeed, and in | they will be waiting if our mandr e 95 ad . ne f 


a 8 nines as the puron 
can test and veri or hinad The reflection 


FIG. 
A 


N ee 


,, 


test, as used by opticians in the finishing of lenses, 
tells us at once, whether, we have on our lathe a 


reproduced or matvhed with approximate accuracy, 
the, b 


unless at right angles to the oylinder base, will be 
useless. This is a mistake, 
be a circle of revolution, 


apin f and chuck should bear..alike—that is, they 
must, e exactly. parallel, and fit to within 
an inch: Here 1 would add that if the“ oyi 


ront Sat 80 ag, to turn a cone. 


smaller atone. end than at, the ,other.: Assuming); | ep ay 
that, the chuok,recess were coned out to matoh, and. na . i * 
to fit solidly, when home npon: this gone-base, the] VVVäf,pçͥ ae se i e 
hen tha path, o$ the cone would % n. le | 1 e 5 n ; 
an the corresponding.circle of the recess. This] VI, now submit for criticism a täil-piece fer 
CCC 
and mora closely to. ipa epelago, nb hen ome | tage yin <P STALE a ge alley Bint 
upon the 15 se, would have eac OF ita ‘redial | pase at EMi. 146 Tae. be ere which gur, 
elements 4p. sali abubment-contact with the gore] mandrel inthe design at Holtgepfiel 1. sliding’ 
dino Cadiz clinton te Ad Pe oe moe . K ltgapfial I. rove 
responding Fad al elements, P the e de d iin at AL TROT HRSD UG! toy PMPrOVEQG 
the bone be. go blant the radial elemen a wil apati py Moltzapiel TI. Ap. wa all know, these wera 
L 


Da . ie mandrel-face; the coning must 
then be lessened, or the original > coning must, 


Emmy 


Ale aud fit, the whole length of such fitting on i 


| sliding mandrel a x 10 
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lution upon the mandrel axis. Lastly, the area of 
the bearing, which is secured between the nose- 
base and the chuck recess, affects the endurance of 
the bearing surfaces; but, within reasonable limits, 
the extent of this area does not affect the accuracy 
of the centring. : a ' 
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by Tora 
| up the finger-nut on the left, the ‘hardened face 
the sleeve is adjusted to bear against the face of 
the steel collar so as to prevent end-play. The 


adj uncts eao 


a 2 


e front face of the back mandrel-bearin 
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workman will take a pleasure in turning out to 
gauge... The. keyed portion must all. be out out of 
the solid. or this.tail-piece is ingdmissible, unless 
the bore be considerably diminished., Buß it will 
be found to bring this. portion of our model man- 
drel. upitvy date, and: to be a, distinct advance. in 
strength, handiness,'and versatility.. It will do, all, 
and more than all, that the Holtzapffel tail-pieoa.. 
does. It. goes perfectly with a sorew-cutting lather, 
bed. It gives us the immense advantages of,3,, 
tubular mandrel always free frum obstruction 
And fifty people will come forward:to tell us that. 
tllere tis nothing new in lit. 1 gates 
I have, already remarked that Mx. Gray's sugges..., 
tion of the wide mandrel- nose transferred the limity 
of our boring-ont from the nose to tbe tail-piege. 
It will be seen that wa now get a bore-of, fin, 
throughout, with ample scope for adaptations of 
centres and miniature cbnoks-to)the interior of the 
mandrel-nose. We thus combine the delicacy of 
the American tch-lathe- wath, range and 
power of an English six-inch strew-cutte. Read- 
ing the engraving of out. tail-piece from left to 
right, we have an outside diameter of zin., got by, 
turning off bin. from the radius. of the-mandrel.-: 
shaft, which at its back slide is lin. in diameter. 
The first: half-inch of this is screwed.for a milled.. 


finger nut (A) at the rate of: 24 turns per inch. 


‘This nut may be split into a pair uf lock nuts if. 


... | desired, Phe second portion, also Jin. in diaméter, 


but lin. in length, has been pared down un 


. | scraped up to. gauge with an acourate shaper 30.88. 


to leave upon it in the solid cast steel a: key in. 
in length; iin. in height, and zin. in breadth. This . 
second portion will oarry sorew-guides Iin. in 
length so as to out screw-threads by sliding the- 
rotating mandrel while a fixed point-tool is in the 
rest. Upon this keyed portion also swash-plates 
and other pumping adjuncts can be fixed. en 
‘the mandrel is to slide, the sleeve on the right is 
removed; but at all other times the right-hand jin. 
of this keyed portion is ocoupied ‘by the n 
slotted for the key, while the sleeve is extended. 
to the right over the whole slide. The third por- 


tion is lin. long, and slides an inch; but by a. 


temporary contrivance its movement may be ex 
tended to 1}in., or even more. The sleeve has ita 


right end hardened, and abuts against the left face. 
| of the steel collar. The slide, when not in use, i 


‘entirely dcoupied by his sleeve; and ‘its cap 
Ain. of the keyed: portion. The left-hand gin. of- 


| the keyed portion is then filled up by the boss ofa © 


change wheel or other adjunct dn 


swash-plates, and ‘other poe go 
fill up the whole inoh of pn 
portion, and are slotted for the key. The change 

wheels and other non-pumping' adjuucts are also 
talotted for the key, but all have bosses fin. in length 
and jin. bore. ne Ee By a ee 


aov quite 


Further to the right is seen the back pop ét of: 


the lathe-head 1-25in. thick, and so shaped below: 
as to offer immense rigidity to the ond thrust of- 
‘heavy boring. The poppet and the hindmôst 


‘icollar are bored out to such diameter that this 


mandrel-shaft runs through quite free—the fmo: 


'' - }tion of the hindmost collar being limited to thst. 
of preventing end-play by afio 
' ' tithe hard face of ithe steel sleeve on the tail-piece. ` 


ng'a bearing to 


‘The central piece of the poppetsupports on its left ` 


' F this end-plhy collar; and on its right the. end- 


‘thrust upon the back bearing of the mandrel ' In 


‘| the substance of the back poppet above,; is seen the 
lower part of an oil chamber in the central 


Te: 
tion of which sediment may be deposited, while i 
through the channels oil may flow down: to labri- 
cate the three bearings,’ Further to the righb (G) 
is seen another steel sleeve, its back face hardened: 
and its interior slotted for the key action of thé' 
projecting turns of the thread as shown below, ehd'' 


: Which prevent the sleeve from turning uponithe® 
"ll mandrel-shaft; On the extreme right are two lock’. 


i huts (H) by whioh this sleeve is adjusted againstith’ 
, g, And made. 
to take the end thrust. 5 


! VI. It will beremembe red that the mandre shaft’ 


at the front bearing is 1 2in. in diameter with 4 front. 
id mandrel is desired , 
e l; 
Off the radius of t 


. Referring to the pulley-fitting engraved on page 
through Bole in 


ap it out with 


* 171 


* . a 
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shaft, ‘To--get ‘this: the back shoulder might be. 
turned out of the gear-wheel from behind so as to 
leave a Zin. recess, and when the wheel is finished. 
and ready for keying up, this recess could be filled 
up with a steel plate which would afford the 
requisite: shoulder-bearing for the mandrel shaft. 
The extensionboss:in front may- be made longer if f 
desired] ds 1· Sin, slide is the utmost that on bee 
utilised between the front of the extensionl boss“ 
and the baok of the front popp evt. 
Note- AIu Fig, 1 the top half section of the 
collat (P) should’ be shown as thebbsokfbearingg 
in full contact with mandrel- shaft. Theoil'channel}: ' : 
should becontinued through for-back-face of collar. 
Node. In Fig. 2 the hole of the sorewnguide:| 
chould be shown as gin., so as to. go on to the 
keyéd portion of mandrel- till. 
re James Edmunds. 
8, Graftor-street, Piooadilly. e E par e , 
per POR arabe ogli at. dum E e 1 ' 


Boag ot 


i “QABBOLISED or.. 
(27606. ]--HERE- is one of many instanges in my) . 
experience..of its great value as an antisepticj i 
drebzing. Some children of an Indian washerman |: 
in their play fell over the great smoothing iron, a eA 
massive; hollow affair fillediwith red-hot: oharcoal, |; ; p 


An ‘infant 12 or 15 months. ald was left by them: ‘withhold: it any 1915 hoping, at the same time; 


optical text-books, and I dofhope they will ere long 
give up the monopoly. A concave lens has not a 
positive focus, unless used reflectively, when it ceases 
to be a lens—is changed, indeed,-from a dioptric 
to a catoptrio instrument. 

Mr. Hunt (27476) puts a question that I fear 
will be troublesome to answer. If, as is generally 
understood, the image formed by a properly-cor- 


with its face prôstrate on the fist. side of the metal; PERNS 
—the hottest! The others van ANAY sdteaming ae mit Md tes cers ee . 
loudly. However, some. minutes elapsed before almost Pi p 175 rains 888 MB- pa PAN B 
the mother. arrived, to find her female infant's MORY ee 
features terribly injured. Afraid of the. polige, 
AS ann -that tary might pa . 
culpable negligence, bot ents kept the child 
E diey bat out of public. view, where one of my ß , PROPELLING STEAMSHIPS. / „ I rected o.r. be a slightly: curved . 
servants ' chanced bo see it and in formed me. The] [27608.]—AS. I, unfoxtunately, have not had the rh 4 adi . g Ae ar leavers Paks on 
child was brought to my honse. I cannot possibly | time or the opportunities for reading up “all” the Now. the 50 “of sh s nl hn 3 tan. 
desoribs’ the necrosis and aloughing of the burnt trials and failures which ,have taken place anent by th, Sdi 91 Ach aes E 10 ai e e 
cheeks and forehead, Clouds of flies attended the | the-multifarious, projects discussed in these pages, A = a 1 th „ditt oe P epee "th, 95 ee cd 
utrefaotive odour arising from the neglected in- 4- I would ask “J. Ww” (page 442) “where can an 50 . ouch be 0 21 J W pe! 3 “tin, | 
juries. I painted the several portions with a soft j account of the experiments with the R. K. Gh oara th oe a tick ji th tip 5 ie: 10 
feather dipped in carbolised. oil once daily until Stockion be found? I dispute his dictum that a, Bo ti ê, S i not’ 90 lik el oa Ly 1 0 1 Ton 
the flesh became healthy, then I reduced the |“ to get the best effect from u propeller,” or from ap aut ty er licht E d po y th iy td 
strength. of the oil, and, in time, only employed.a| anything else, it should be at the end of a long . t ty llow Pie 6 5 ig dawnt iti 1 80 / 19 i 
weak dilute. wash. (of water instead of oil), just | shaft.“ Thus out of 100H.P. at the one end of a a, 1 92 r N ‘a : vid t te da eae that 
enough. to keep off insects, and, at last, the deeply-.| screw-shaft there is only 35 effective upon a screw |’ 12 . 8 c hele i Pt e as 
scarred face was all that remained of the very | at the other ‘end. I also hold very different organ wee t thi pa itio 8 I. v th it st 
dangerous accident. opinions to those of „J. W.“ in that t is evident . 5 j PRIN i: 8 1 . 
Then “ Purmlent Ophthalmia” ocoupied my atten- tomy understanding “that we will never, either | licht wate at foi T 12 y alte SG, apervaron 
in this world or in the next, reach a point when sagat y onoo A OGUR IE we Now he ‘oye time to 
further improvement and development of any 5 to the conditions thus ‘imposed apan 
branch of science will cease.” If desirous of N . e 
amusement for his baby friends, he would find |: VCC „ e 
much mor 55 by peat 8 conid = =. POISONING OF GATS. 
arise from the revolutions of a’ half-submerged oo eee a een 
sorew. All propellers tend to prevent the vessel ae 10.]—I ca that rai author of 05 7 
making a straight course, and if this objection’ :on “ Poisonous Trees, in ybur last number, gives 
cannot be softened by increasing the number of a receipt for the poisoning of cats at the close of 
‘blades, it could be by having à port and a star- his article. Having recently lost very favourite 
board propeller, one ‘in advance of the other. To at. through poison, I trust you will permit me, 
“H. J. M., same page, I think that anyone who apropos of Tukang Bei s article, to enter a 
rends what I conclude he virtually says upon page fervent protest against the cruel and ‘selfish prao- 
381 will agree with me that he does propose |'tice which, unfortunately,’ seems very commons 
e sudden stopping and reversing of heavy bodies in (To destroy other -people's ‘property silently and 
motich. As to curving the cytitiders,''such à’ ‘without warning séems’ rather a cool proceediii . 
proceeding would be fatal. J did not assert “ khat Doss and fowls often give far more aunoyancs at 
a vacuum would be attainable,” only a tendency nights than oats ; but any ene to get rid of 
thereto, but that because the floating vessel is 5 be sharply punn éd. 5 hard’ 
| lighter than said water shé hda more tendency to that'oats cannot obtain the same protection. Apart 
back into the spacd left hy drawing in the piston from their acknowledged usefulnesz, dats give a 
rapidly, this being oounteracted by her momentum 


l forwards.” But:a conclusive test is, if he has made 

theit putrefying oarcases bred legions of: flies, and | a boat upon this principle—put piston out to end of 
stroke, let the hoat be perfectly motionless, now 
pull in the piston, and she will go backwards. 

ie A., Liverpool. 


Upper Hollowsy, July 1. John W. Hillier. i 
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the spectacle óf the terrible suffer ings of the poor 
creatures under poison is. very painful. I trust 
that these remarks may deter some from com- 
menoing the practice, though IT khow' that it is 
almost impossible to corivincé people who do not 
themselves like odts that the animals have any 
rights whatever. 
If a man gave fair Warning ‘to’ his weighbours 
that he would shoot all cats he found in' his garden, 
I do: not see ‘how thë neighbours would Hu ve so 
uch reason to complain; but this is fever ven- 
tured on—-datekilling is! ‘always done in aly under“ 
Hand marner,. The late Pralik“ Buckland ust 
ds been à nuisance to his friends With“ his’ 
onkeys and: other’ ‘zodlogi¢al pets; he. wqonlld, 


‘THE ORTHOSCOPIO LENS— OPTICAL 
QUESTION. 
`. [27609.]—MR. BOTTONE (27562) has given to 
carholates, there, being so many purposes where, the readers of the “ E. M.” a very thorough descrip- 
„tion of the old Voigtlinder.” One matter has, 
à however, recalled to my mind the confusion the 
birdoagds; lotions for the month, diseases of horses terms positive and . mus cause. in the minds 
of those young aspirants to optical knowledge who, 
unlike old stagers Iike Mr. B. and myself, are likely 
to flounder considerably in the road-side ditch that 
some of our optical teachers have left open for the 
‘benefit Of ‘those’ inexpériented Qtivers.”' Po lillus- 
trdte fay meaning more fully, I quote'side side 
‘out valued" Ordre Vicht Woke ee ate they} | PATNDERAN OMDIO T ae aury p: 
„ e ! Eds." f most carefally chosen, a our friend Mr. Bottons,'} Hauer, Abes 88d cc Ekat ec : 
pi Od fer ellug sats manfo pes with Dr. Pa b aden la ids Excseds, ou d kg grö 11 g thóke Fete 10 g Ò, by. 
>È r'than ¥, che lens 8 ri HL. „ especially ad they are sited ip year 


MARSH ALL’ ae! I: Te Tyo, 111600 cad r i th s a 
AR ne (OF PROPEL doncavo-donvex, and will give a nehat ive fotus. — | afl rye „ and an artist Faby it ading can Have’ 
en Ber STARS, m sont ng Fiche 18. dacertulning from friends Whether’ 
: itie IY aod rate, Possitl a 


„ forde BONG WESSELS rie „ 2404 
(grote poet’ e n Se P {iy eee pelt 
mild i Hëngkongy” Wat Being of opinion that | lens of orowh ldea; emlted-witt Oinin bilsam | the paints rh pay ye ul efidots, and 
the pis h would môve füstet than the water, led i „thein, Th their own way; pat je the 
me to the ida that VV a canister’ gied by. E. L.G.™ there is 
piston with a groove right and left running in two: 
guides, that the water would follow or close as 
it were on the pieton as it retired ; but as I did not 
ossess the tools or the means to obtain the same, 
have been prevented from turning my ideas to 
Practical account, and as this is a favourable 
opportunity to introduce my scheme, I will not 


ad! hssunied the- tight 'to' poison 'the Monkeys: 
ota rere ad bine eue „tEdip us Ren. 


er domestic peta, &c, Judging by 
25 tae this todes b mpound of | 
g P eyed ado Tegi you Dnw o reed g 


h 
dd’ Pure pas 1i th | 
4 E EA f fa) a t tha ret d 1 7 
VVV 


“mistakes, what shall we say of the blunders we- 
‘continually 


Meanings so diametrically opposed given to the 
same terms are, I think, rarely found in other than 


great deal of pleasaté as pets to thelr owners, and 


1 been rather “astonished Ir ay B 
J 


k E 


468 
gathered up out of the daily papers; but, as 4 
sample, I may mention that I recently saw the 
statement that “Sir Somers Vine pervaded the 

lace like the scarlet end of arainbow.” What 

oes “E. L. G. think of that? It puzzles me to 
know why the writer should go out of his way to 
draw such a simile. Nun. Dor. 


THIS SUMMER PROVES THE MOON 
TRIUMPHANT. 


[27612.]—FROM the annexed table it will be ob- 
served that, comparing the apsidal differences of 
the moon for 1868 with 1887, that January agrees 
with March, February with April, and so on till 
we come to October, 1868, agreeing with December 
1887; and considering that the full moon occurred 
on the 9th January, 1868, at 10.52 p.m., and on 9th 
January, 1887, at 10.32 p.m., and that the remain- 
ing peas for these years approximately corre- 
sponded, and also that the position of the moon in 
the node cycle is similar for these years, we ought, 
if the moon controls the weather, to expect the 
same kind of summer in both these years. And 80 
far the present summer and that of 1868 have been 
much the same, thereby so far proving that the 
weather is a function of the cycles of the phases, 
nodes, and apses of the moon, And this view is 
confirmed in other cases, among which I may be 
allowed a reference to the years 1859 and 1879, the 
one year being almost as an exact a counterpart of 
the other, so far as the distribution of rainfall is 
concerned, as possibly could be. 


them. As to the bundle, I opine that I am correct 

in terming a brush of any sort a bundle. I pre- 
sume that he is aware that the wire of said brush 
seems to become non-elastic after a time, and 
requires renewal, and that it is simpler to adjust 
one and better not to have some of his bundle 
dissipating the charge by pointing in some other 
direction. He keeps a discreet silence respecting 
my assertion “that there is no gain from applying 
combs to both discs in connection with the same 
receiver.“ He does not notice that I assert that a 
great increase in the charge can be attained by 
coating the sectors deeply as they approach each 
other towards the boss, so as to prevent jumping 
from one to another. I assert positively “that Mr. 
Gray's machine as described in ‘the book’ is a 
failure,” and that I oan show far more power in 
proportion from a machine on my lines with only 
a pair cf 19in. discs. A., Liverpool. 


SHOULD WE EAT SALT OR NOT? 


[27614.]|—PRESS of work has prevented me from 
replying to the remarks that a reprint from the 
Weekly Times and Echo has caused. . I still adhere 
to the statement I there lay down, that given right 
conditions of life, salt is not only unnecessary but 
is also injurious, All that ‘are of a different 
opinion to myself simply show that under certain 
conditions animals will consume not only salt, 
but any mineral matter they can get. ‘The reason 
of this is no doubt that the blood requires mineral 
matter to keep it of a proper density, and if the 
animal does not get it from the food, it will get it 


ae ee A ies ß Og E ep a 
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trifling cost: Their soups, vegetables, dnd even 
roast-meats are prepared, and: eaten’ withint_alt, 
The explanation of these cases, 0 inconsistent 
with our general eg hee Paige os found: in: the in- 
stinct of the body itself. hen the food we 
usually eat conveys a sufficiency of salt into the 
body, it has no occasion for more. It, therefo 
feels no craving for it, shows no liking for it; and 
takes no trouble to obtain it. And, doubtless; the 
kind of food and drink consumed in the Darnira 
-ocountry, and by the -Russians of Berezoo, or their 
‘habits, render less salt necessary to them, òr cates 
‘less vf it to be daily removed from their bodies. 
Dr. Jackson, on the use of salt, says: It hs been 
proved over and over again by individuals and 
races of men and animals, that the uss of zalt ia nd 
necessary. I know many people who have lived 
in health for years without using a particle of salt 
in cooking, or in addition to their food after itis 
cooked.’ Salt has played~a- not ‘unimportant part 
in the world's history, and has had a religious and 
political significance. The anvient Germans waged 
war for the possession of saline streams, andithas 
been plausibly conjectured that the: oldest trade 
routes were created for traffic in salt. One. of the 
oldest roads in Italy is called the. Salt Road.” 
The salt mines of North India were worked before , 
the time of Alexander. Cakes of salt have passed 
as money in Abyssinia, and elsewhere in Africa 
and Colonel Yule mentions it as a medium of 
exchange in the straw markets of Thibet.” 
T. R, Allinson, L. R. G. P, 

Author of “ A System of Hygienio Medicine,” &o. 


APSIDAL DIFFEBBNOBS,, OF KHE MOON. l m T 

Years. Jan. Feb. Mar. Apr. 7. June. July. Aug. Sept. Oct. Nov. Dec. 

1868 . . . O1OFQ + 018Fu 1:20Fu 3·12 Fu 8˙4 Fo 1˙17NO O17 No O Nu 12N u 29 Nu 4˙18N u 26 
Mar. Apr. May. June. July. Ang. SGeypt. Oot. Nor. Dec. Jan. 1888. Feb, 1888. 

IS essens 0˙4 Fo 018 Fu 1˙20 Fu 311 Fu 310 No  I8No 028 No 04Na  13Nu 29Na 419 Nu 2˙5 Fo 
Deo. 1858. Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Des. Jan., 1860, 
1859 (a) sens 0 O7 Fu 18 Fu 2˙16 Fu 521 Fu 43No 25No ONO O19Nu 120 Nu 312 Nu 6˙6 Fo 2˙23 Fo 15 1080 
O., 1 ö ' * , an. 7 

1879 (5) . 3˙10 Nu 65 Fo 223 Fo 112Fo 012Fo 09 Fu 1.8 Fu 53Fu 410No 2˙8N0 1. 2No O-4No O18Na 1.21 Nn 
E Deo. Nov. Oct. Sept. Aug. July. June. May. Apr. Mar. Feb. Jan. Dec,, 1858, 
1859 (c)) 2˙23 Fo 6˙6 Fo 3.12 Nu 120 Nu 0°'19Nu 0˙5 No 2˙5 No 4˙3 No 5 II Fu 2˙16 Fu 18 Fu 07 Fu 1 

1 A : lf i ` x 1 4 : ec. 

1879 (d) .... O18Na O04No 1˙2NO 28No 410 No 53F u 158 Fu O9Fa 012 F0 112 Fo 2:23Fo 65 Fo 8'10Nu 
RAINFALL, | | r * IA LENS USED BOTH FOR REFLEOTION 

Jan. Feb. Mar. Apr. May. June. July. Aug. Sept. Oct. Nov. Deo. AND REFRACTION. |. 


1879 o (6) 2 9 00 
90 a = Deo, Nor. Oct. Sept Ang. 
F 


In the accompanying table it will also be seen 
that the apsidal differences for 1859, when taken 
backwards, month by month, agree with. those of' 
1879 from a comparison of the lines marked (a) 
and (d) and those marked (4) and (c). ee! 

Again, with regard to the rainfall for. those 
years, it will be noticed that it corresponds on com- 
paring the lines (e) and (b) and (f) and (g), giving, 
the comparative amount of wet or drought for each! 
month in degrees above the average given in figures 
in ‘brackets, and under the average stated in figures: 
without parentheses, ' T 

This most remarkable example demonstrates, 
when confirmed by other cases, that when there is 
a considerable similarity, if not identity, betwee 
the times of the phases of the moon for any two 

ears and the position in the node cycle, that the 
Inoidence of rainfall and the weather is determine 
by what I term the apsidal: differences, or the num 

erof days and hours that elapse between the time 
of perigee and the phases of the moon. 
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1859 75 EE 


which he Jays dlaim. . He says on page 444, “I 
find it desirable to varnish, both, 1 the glass 


he tries this Amproyement he, will, find. 
he seotors, and 


temporary ap deation pf @ amall rubber between 

e, in? i nas . {e neces- 
sary.. r. T. Gray ~ need, a glass sheet. between 
hie discs two years Ait ble that he 
do es not mention such afi Arfaugement in the book ; 
also he will find that with 16 sectors; not having 
their edges coated with lac, there is no inter- 
m ittenoy in the action when the sheet is between 


‘one time to keep rock-salt for his cattle to lick; 


instance I saw myself this year. A friend, who 


‘fon 


pout 12 saltspoonfuls a day for two months, and 


(2) 9 (4) 1 (3) (2) 
(6) © (6) (8) „ 4 „ 

July. June. ay. Apr. Mar. Feb. Jan. 
(2) 2) 18 (2) 2 2 4 
(5) (5) 5). 68) 2 (5) (8) 


in any other way itcan, In support of this I may, 
mention two experiences, one on the feeding of 
horses and cattle and the other on feeding pigs.: 


-A discussion was started in one of our hygienio, 


or dietetic papers on salt-eating, and this was one 
reply—that a breeder of horses and cattle used at 


but 5 could get access to good grass, and 
‘even to wind blown and fallen fruit, acy dispensed ' 
with the salt, and would not touch it. The pig 


it a pig and studies its habits, told me of its 
negs for cinders or coal, and he used to allow 
this pig a small shovelful daily. He noticed that 
some days the pig ate it all up, and other days it 
did not. When spring came in he had some 
comfrey, I think the plant was, in his garden; he 
cut some of this daily, and gave it to the pig. 
The animal relished it, and forsook its cinders and 
coal. The moral is plain: Feed properly, and no 
mineral is required. As yet no one hag definitely 
shown me any disease, or; wrong condition of the 
system, brought on hy- Want of common salt, as 
salt added to the food. On the contrary, I have 
just had to record a case of violent gastric oatarrh 
due to the excessive use of salt. The person used 


then, was affected with this stomach disorder. 
Those who want to get any good results from this 
discussion must, bring forward facts in dietetias, 
and limit, their replies to the subject, under dis- 
ougsion, and not lead in other facts, howoyer,in- 

resting they may he. ery, shortly. I Intend to 
write an article on “Saline, Starvation” in the 
Weekly Times and Echo, which I hope our Editor 
will'dépy! It will explain some ‘Uf the ‘cases that 
are mentioned: by correspondents. Tn oonolusibn, 
T inolose a paragraph from Tif-Bits that will 
dhrow a little more light on the. subect. 
„People do not eat salt all over the world: 
Mungo Park ‘describes salt as the greategt of 
luxuries: in Oentral ‘Africa.’ The ae e in 
South-Western ' Africa, never take ‘salt By any 
chance; and even Europeans travelling f their 
country never feel the want'of it. Their peigh- 
bours; the Managuas, set no ‘store’ for’ salt; the 
Hottentots of Walfisch Bay hardly evef talte the 
trouble to'vollect it. In the obids of Siberfa,'aé in 
thé Heats of Africa, b dimilar disregard öf salt 
sometimes prevails.’ Most of the Russians at 
Berezoo eat their food without a particle of salt, 
though that condiment can easily be obtained at a 


of 


` [27615.]--T..SEE that your able correspondent, 
a „ has sent a letter on this subject, 
which has a special interest for me in cbnsequenos 


| of the experiments which I have made in this 
|| direction. I send on a copy of a paper I sent to 


the Philosophical. Magazine which appeared in the 
July number of the. year 1882, in which the method 
of finding curvature and refractive index by means 
of light reflected from the back of the lens was 
fully discussed. Even before this, Prof. Clifton 
had the method in use at Oxford; but it had not 
been published, and, of course, I had not heard of 
it, nor was it then generally known. Prof. Clifton 
shortly afterwards communicated a paper to the 
Physical Society, in which he treated t q subject 
generally and completely, even in the Bath b 
plicated cases, which I had not touched. The 
method is now used regularly in the Science Schools, 
South Kensington, and in other physical labors 
tories. As “Orderic Vital” appears not to: have 
seen my paper inithe Phi, Mag.,,he mby ‘he glad 
of the reference. | S8. V. Boys. 
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Effects of Vapours of Hydrocarbons 
While an American mill was closed for repairs; the 
long iron tube conducting the water from the w 
to the turbine was painted with a mixture of 
benzine and asphaltum asa protection against run. 
While the work was in progress, the iM der 
tendent, passing by, heard sounds of hilatit 
within, which were not strictly in accordance wi 
workmanlike conduct, and on looking through the 
manhole saw the half-dozen employés in bdistetous 
mirth dancing around painting each other's face 
and vlothes. On seeing the superintendent, they 
invited him to come and be frescoed. Suspeo 
the cause of the difficulty, he summoned larg 
force of men, and much difficulty was experien 
in removing the men; although before all Were 
taken out the remaining ones were already m6 
state of partial stupor. The open air ‘réviv 
them, although it was followed by a true Blue 
Monday headache. The utmost care shbuld be 
exercised when it is necessary to use paint gividg 
off hydrocarbon vapours in confined spe 
Engineering. n- 

A SUBSTANCE resembling ivory, of orean 
whiteness and great hardness, is made from go 
potatoes washed in diluted, sulphuric acid, then 
Boiled in the same solution until they becop o lil 
and dense. They are then washed free 
acid and slowly dried. This ivory can be 


turned, and made useful in many: „h 
ficial ivory that will reelle Aud roter s po 
has not, however, says the Engineer, yet made in 
appearance, Sae TRE 
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_ {net branoh of, the trade. This is proved correct 


Jux 15, 1887. 
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„n theix:answers, Correspondents are réspeot- 

3 mention, in each instance, the tit 
id number of the guter Aꝙ,õ i. 
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[62000:]-Steam,—I’ believe: I replied to this |. 
query. If. querish will repeat, giving. sizes of 


cylinder and pressure: used, with revolutions per 


minute and also at. what part of stroke steam is | mH, 


out off, L may. he able to giue him a reply; but he 
ahenld be ahle to work. it out with the particulars’ 
I gaye, if he will remember that a cubic foot of: 
water weighs 623lb.—T. G., Bristol. 

[eira Foul Zirios—I have had. the. red 
crystals form on plates which were unamalgamated, 
80 that in this case, at any rate, they consisted of 


“chromic alum.”—ELAG 


Yoa 


[62474.]—Foul Zincs.—Concerning the answers |- 


to the above query, I confess that I was puzzled. 
I didnot think it was chrome alum, because it was 
a crust, and nab orystalline. Having collected a, 
small quantity, I gave it to a friend who knew 
something about chemistry, and asked his opinion 
of it; on analysis, he stated it to be. a chromate of 
meroury.—PRINGIPLA. T = 
(62474.]—Foul Zinos.— “Mag. Est Ver.“ 
thinks that some of us who answered this question 
must necessarily be in error. I do not see that 
euch a deduction is necessary. Ifa querist speaks 
simply of a“ hard red deposit ’* without giving any 
further particulars, it is obviously impossible to 
state the composition of a substance you have 
never seen. I haye had some twenty years’ experi- 
ende in the use of physical and chemical apparatus, 
and have never observed a deposit of mercury 
chromate on the zinos of a battery; but that does 
not prove that such a salt may not be formed 
under certain conditions. If you work a solution 
of pot. bichrm. to the “bitter end,” there will bea 
plentiful deposit of chrome alum at the bottom of 
the cell, and some will form en the carbons if they 
are left in the liquid. It must be due to great 
want: of ‘attention if they form on the zinc. A 
short time ago a friend of mine asked me to look at 
his bichrom. battery that was out of order. 1, 
tui me 1 5 1 5 1 all over, and the 
igu e pats turbid-and reduced, in balk b 
evaporation. phe deposit turned out to be ae 
bichrom., and the liquid was not acid. The battery. 
hadbeen put up without acidifying the solution. 
Consequently, the salt had crystallised out. On 
iding water and sulphuric acid, the deposit was 
dissolved:and all set right. This is the only case, 
that has ever come under my notice in the whole 
of my experjence—at least, with the exception of: 


a bottle bichromate cell, in which the carbons were 


left immerséd and. the crystals had formed between. 
the plates. If I use a bottle cell, I always remove, 
8 pistes bodily when the cell is not being worked, 
_[62485,]¢-Tinman's Prices.—To “C. M. B,”—. 
What I wish to learn is the price paid to tinplate. 
workers for the menue k of goods at fac- 
tories -in London or Birmingham.—TINPLATE 
WoRKER, a, | | 


4 Ge L. B., p. 446, wishes to know the reason 
why I did not tell the querist how to cast the 
blocks, and why, in my previous reply, I did not 
even, ery briefly ' tell the querist how to make 
the vibrators?” permit me to inform“ G. L. B.” 
that the reason is simply because I considered it a 


greater ‘kindness tò advise the querist to buy his ole a 


reeds.. instead of wasting his time in trying to 
make them. Does: G. L. B.“ suppose that any 
person who asks for instructions in the art of reed- 


making can possibly make reeds equal even to 


thoae at 68. per set? If so, that is another “falée 
idea Y. of, his. Granted that the querist could 
make.reeds satisfactorily, he must certainly obtain 
more information than. that given by “G. L. B?” 
on p. 898, for the so-called instructions there given, 
which ‘are; decidedly too vague, could never be 
sufficientito, enable the querist to accomplish his 
undertaking succesefully. :Reed-making is a: dis- 


from»: the, fect. that a greab number of reed: 
organ manufacturers: do not: make their: own 
reeds, Alexandre, for instance; was not a reed 
maker, although he was a first-class harmonium 
maniifapisairers{and-the same may be said of many 
other! harmohinmmakers. iI quite agree with 
Gr. B. when he--remarks, p. 446, thatit is 
alyayaadvisable.to proenre the bast: reeds thi 
can be obtained,” and that the reeds are the life 
and soul, of the harmonium,” Reeds maage 
erson unaccustomed to the work would not he th 
erbut ie deren "oF sny harmoniom in whieh 
eu redá ware Based, Very bad advice, indeed 
jake harmonium reeds, 


aal err de 
ol iyong to take sych advice, 
m 


and vbry bad polid 
“Q. L. B.” -sdms 


price charged by every dealer for a certain glass of 


that there iş but one wi 
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point, which is this: he does ‘not-appear tovanswer 


any query'until-he has found something ‘br some- 


reply, he takes jolly good watts mot to enlighten the 


* 


querist very much. G. FR. | 


ok thé piston rings, assuming there are } ‘hi 
is a question which seenis to have been overlooked: 
by “ocd.” and other correspondents, who a 
parently know all about guch matters,—G. H. R. 
(62529.]— Signal Light.—There is nothing 
better than far or oreasote, with the addition of a, 
little coal oil. J. M. T. Le eS : 


62530.]—Green Holly.—It, ig better, I think, 
tel lt 25 dry Theron kl in Re lank before; 


slicing it up; but possibly Holtzapffel says some- 
thing about it, if you can see his volames.—SELIM.' 


[6258?, | Gane- Sugar in Beer.—It is doubt- 
ful whether any means of upati the quantity 
of cane-sugar present in beer can be devised, As 
to recent prosecutions, it is probable that if the 
publicans had determined to defend the case, they 
would have been successful ; but, I suppose, as 
they ‘couldn't deny the addition of water, they: 
thought it advisable to pay the fine, and say as 
little as possible. However, see Allen’s Com- 
mercial Analysis, Vol. I. NUN. DOR. | 
[62548.]—Beer Affected by Thunder. — Is 
beer affetted by thunder? I don't think it is—at 
any rate, when kept in a cellar.—_NUN. DOR. ' 
62618. —Dynamics.—I note that a “0” was 
left out of my reply re this, which should have 


If sugh a speed as 6,000 revs. per, minute js attain- 
able, it would be 10 x 10 times = 100 times above 
the above result under the conditions J named 
that Js, 2H. P. if used in half a minute, or 1H. P. if 


used in a minute.— T. C., Bristol. | 


[62618.]—Dynamics.—You say the two re- 
plies to this query were not in agreement, when 
both answers gave 344ft.- Ib. as the energy stored 
in wheel, which if expended in one minute gives 
188, Ur 01: H/P. P. G., Bristol,” evidently made a 
slip; } and }, should be 2, and 100 H.-P. respectively 
A horse-power = 33,000ft.-lb. per min. If the 
wheel revolved at 6,000, instead of 600, you can 
either multiply 344 by 100 = 84, 400ft.-Ib. = 104 
H.P. for one minute; or you can substitute 6,000 
for the 600 in the formule I gave you before, and, 
you will get the above result.— ELA. | 

([62631.] — Can Bell to Telephone. — The 
method, recommended by “ Electra? 11 not act. 
If your connecting-wire is the 3-strand galvanised, 
steel wire usually employed, you will not get suffi- 
cient current through to ring. bell unless you use a, 
sensitive relay or magneto,bells, which are. the best 
for acoustic telephones., I haye found the besti 
manner of connecting the bell-wire to acoustic; 
telephone-wire is to make a hook attachment to: 


! a. pii | i | wire from a short piece of 14 or 16 brass wire, 
[62523.] — Harmonium Vibrators. — As |v d 


with a brass nut on its other end, and insnlated 
with rubber, as sketch. Rubber must be pure. If, 
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162669. —-Maliesble- 6 oakin 0 
= e eabier Gasting=Phemo 
is the same as common cast iron, For the metal, 
get some H. O. M. white hematite: iron ‘for’ large 
casting; bert for light Gnés use lawn iron. Melt 
in crudibles; as the castings are much better than 
when melted in cHpoOla. I' use Morgan crucibles by 
preference, as they ‘ate by fhr tlie most durkble and 
teliable. The quality of the orticible is important, 
as it goverkb the cost of production. ‘The anneal- 
ing: get am pans 55 H. C. M. iron, and 
et some real hematite ore; for large eagtings, pse 
Bis parts of old or ued aut one ofnew ore: Tor Tight 
castings use eight ‘parts’ to one; mix them well 
together, put a layer of ore and a layer of casting, 
and so oa, until full ; then put them into the oven 
or furnace ; fire up slowly until nearly white heat. 
For large castings, keep them at that heat for six 
or eight days; for light ones, three to four days. 
The moulds should be faced with foundry plumb- 
ago; quality No. 1687, Battersea brand. W. W. 


162666.—L. and S. W. Locos. at the New- 
castle Exhibition. — The following are the 
dimensions and particulars given me by the man 
in charge of the express passenger engine for the 
L. and S. W. Railway at the Newcastle Exhibition : 
— Built by Robert Stephenson and Co., to the de- 
sign of Mr. W. Adams; No. 2,650; 4 coupled 
drivers, 6ft. 7in. diameter; outsidé cylinders, 18in. 
by 24in.; on 4 wheel bogie, wheels 3ft. 4in. dia- 
meter; tender on 6 wheels, containing 2,800 gals. 
of water, 83 tons of coal; total weight of engine, 
463 tons; ‘working: pressure, 160lb.; fitted with 
combined’ automatic’ vacuum and steam brake; 
oylincters fitted with Adams patent vortex blast- 
pipes, by which it is claimed a saving of 2lb. of 
coal per mile has been effected ; total heating sur- 
face, 1,1588. ft.— RALPH, Newoastle-on-Tyne. 

[626 79.]J—Sprained Ankle. — Thinking it may 
be of some use to querist, I will state my own case. 
The first appearance was a slight lameness in my 
left foot, which I neglected, thinking it would go 
off, continuing my Post-office work.e However, it 
gradually increased, and I) was compelled to give 
in, and my foot became so painful that it was a 
great trouble to put it tothe ground. As is 
customary in the Post-office, I had to see the doctor 
to get a certificate for absence. The doctor told 
me my instep had gone down, that I had a flat 
foot, that nothing could cure it; shook his head 
to my suggestion that a heavy load I had carried 
previously to attack had slightly strained the 
instep, which, unperceived at first, increased as we 
have seen. He told me he would write and tell 
the authorities I was unfit for the work. On this 
I got another certificate from a doctor friend of 
mine to certify my fitness, and who advised me to 
get a boot to give more support to the foot, with a 
spring in waist. I was wearing at the time spring 


sides, and he pointed out that these gave no sup- 


‘port: I should get boots with strong leather sides, 
spring in ‘waist, and wide, low heels, I’ soon 
found the difference on getting boots of this de- 
scription, only the heels were too high; boot- 
makers seem to have a strange objection tomaking 
low heels. I. found the result greatly im- 
proved by inserting a pad under the foot made 
of flannel; I put boot on, and before lacing up 
-press this pad down right side of boot (I was 
dealing, you will remember, with left foot), and so 
as to take a position not right across waist, but so 
as to support the weak part, My friend told me 
the pad of leather furnished by the surgival instru- 


ment makers was much too large for the purpose; 


‘it certainly made me worse. Now, I took to fre- 


o | quent bathing with cold salt and water; at leas 


three times a day. I should have stated that 
went to the University Hospital just to get an 
opinion; the doctor told me my foot was flat, did 


| not think it -was'a'strain, but a weakness induced 


by-standing too long hours at my previous ocoupa- 
tion, would advise sedentary employment, and 


ot every. morning. with the ppt water 
root ee aa ar tng wa Ke cla a 


good. plan; he also said he thought my-foot too far 
Just 


out of shape to-getizight again IT haveicontinnued 
bathing up to now, ‘and atpresent, notwithstandin 
long. walke, my tfoot has improved; and Imo fee 


Lines „eng fr A Re crash! aen cnbttefar eit ke no dnconvenience:: whatever ' You isee, the two 
But you would ‘find it much nore eee doctors pronpungéd: me invwraple; my Atiend did 
presume you not state so. More-partioulars if desired. d. O 


ty cf. Sugar 


2897. N.-Alecholr.—1 e quam IBAT 
‘of absolute alcohol 


nebessary to produce one gaon 3 
| iust “hecessarity Vary with! the Yuality ‘dud kind 
| Of super; the theoretical return ‘canndt'in practice 

ithin 25 percent: Oe Vent. § 
in round figur 


Lobt bdght do produce a gallon of 
proof Spirit, and 1 3 antti k ‘hon of 
abid alóoliöl. } The- hydbometér in tse in Hug. 
for testing tk We death Of spirit is hot Ads ted 
for ootitedtty tr 155 eryißtrong spirit, atig absolute 
Alebhol could not 910 ed B its use. Spirit at 
670. pl is of aboilf-0'8106 ap. gravity only, absolute 
aleohot at the 60570 poit  beimpérature being 
(8085, 4nd at 60° E. 7 by eal atin sbeolate 
Mohd un be abou id. p.ak. 0°. -—OYGNET. 
Soden & 4 pu eget gab eer ea 
{62699.]—-Locomotives.—i ,,send.the desired 
nformation 8 Mid, and GR. Joos, 
e mab de et s eer ae 
w gaf tid oor 


T2301 Re tem ag 


peed bo MT Naas, „1 vey 1 22 ee 


let a 


‘Ihave been a member of one of the largest column the weight or quantity of any article 


. heayy dews after sunset, more ox legs, according to |'cdlumna’ are headed by the designation of each 
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trusting someone else can give that for the S. E.] [62717.)—Dynamo Design.—To MR. Bor- 
and L. and S.W. Midland: 800, class 800 to 829, TONE. —For such a machine, which’ is compara- 
Neilson and Co., 1870, 6ft. 8in. four-coupled ex- tively small, you should put about 101b. No. 22 on 
ress, cylinders 17in. by 24in. (Mr. Kirtley) ; re- | the fields, The amount of wire on a Mather-Platt 
uilt by Mr. Johnson with cylinders 18in. by 26in.; | of the dimensions named, is about 121b. No. 12 on 
1827, class 1327 to 1846, Dübs and Co., 1877, 7ft. the armature. For compound-wound machines 
four-coupled bogie express, cylinders 18in. by 26in. | 601b. No. 18 on the ‘fields, in shunt with the arma- 
(Mr. Johnson); 1490, class 1472 to 1501, Derby, ture, and 91b. No. 12 on each bar, in parallel with 
1880, and 1502 to 1531, ‘Neilson’ and Co., 1881, each other, but in series with the armature.—8. 
es 15 e her BOTTONE, E l l 
m. (Mr. Johnson); » Class 1738 to 1747 18.1. i Apis i 
Derby, 1885, and 1748 to 1767, Derby, 1886, same | jn Le one 8 
as 1827, but with larger boilers (Mr. Johnson).| detail ‘drawings for Rim. He had betfer consult 


G. E. R.: 261, class 245 to 264, Diibs and Co., 1879 Srania i 7 na i 
7£t. Gin. single bogie express, outside cylinders 18in. 5 pages of Eng neers Where A good one is 
7 (2 e 29 e 


by 24in. (Mr. Bromley) ;. others of this class are 

600 to 609, Kitson and Co., 1882; 460, class 487 to (62720,]—Franklinisation. — In _ Franklin's 
526, 5ft. 3in. six-coupled goods, oylinders 17in. by | time,, frictional. electricity (such as is obtained 
24in; (Mr. Johnson), built by Worcester Engine | from the cylinder or plate machine) alone was 
Co., 1869, rebuilt by Mr, Bromley, 1879; 117, | known. Hence this “ ; 
bft. ‘Gi four-coupled engine, cylinders 16in. by | the application of statio electricity, either as aura, 


22in. C 
Co., 1871 ; otherg of this class are 1 to 6, 27 to.36, | cover'the necessary expense,—S. BOTTONE. 
42 to 50, 103 to 118, 160 and 161; 360 and 393, class [62722.]—Engineer’s Storekeeping.—I wi 


807 to 416, 6ft. lin. four-coupled engine, outside endeavour to show F. C. T.“ how this was done 
cylinders 17in. by 24in. (Mr. Sinclair); 393 was | in the works of which I have had the management. 


built by Vulcan Fy. Co. about 1864, and rebuilt by | As a rule most works are subdivided into different 


Mr. Bromley, 1881 ; 360 was built by Kitson and | apartments—foundry, fitting shop, turning and 
planing, &c. Each of the departments has an 
order book with voucher attached. All orders on, 
S stores are given in writing on one of these forms,; 
Aero. Ir Sancte trom Oxford —If “ Yak” ee o Papp 

a | re- 


Oo. 1864, and rebuilt by Mr. Adams (who replaced 
the leading wheels by a four-wheeled bogie) in 


1878.— EAST ANGLIAN. 


1 get “Camping Out, published by Geo. J. goods only in exchange for a cheak signed by fo 
Cosburn, Caxton Works, Newbury, price 1s., [| man of department. It is a good: plan. to arrange 
think that will suit him. Five of us went from | matters in such a manner that. supplies should be: 
Reading to Oxford and back. last summer, We Served ont at appointed. times only. I used to 
‘hired a boat at Reading and were provided with | make a ‘rule that, barring exceptional cases.of 
all other necessaries by Harrison and Co., Theale, urgency, supplies from stores poul only, be had at 
Reading; who also supplied us with every informa- | 8.80 a. m. and 2.30 p.m.. The, regulation prevents 
tion as regards the river, to our great satisfaction, | the storekeeper from being continually disturbed, 
I have no doubt if you Write ta them, they will be | and enables him 4 give Proper attention to keep- 
Willing to oblige you.— ASKEW, ing his stocks in order and posting up his books. 

ving to 094 a PRATER OE i Every morning, after giving out goods required, 

[62707. |—Dumb-belis.—I ‘should recommend the storekeeper sets about, entering the articles: 
dumb bells of Alb. apiece as the most generally lied on the previous d this. i | 
z I ge y | snpplied on the previous day, For this, if the 

useful weight; there are some replies on the sub- works be gufficiently important, a special book is; 
jeot in Vol. XXXIX. Dumb-bells alone are rather | devoted to each department., This book is divided 
monotonous, though beneficial ;. but if London | in vertical columns, the first of which is used for 
Clerk” oan spare a couple of hours per week in the | entering the date, There are as many columns as 
evening, .I-should strongly recommend him to join | there are different articles usually, required by a 
a gymnasium. He would find it of great benefit | given department. - The name of Lach article is in- 
in counteracting the evils of too much sedentary | scribed above the corresponding column. ‘The 
Work; moreover it is not an expensive amusement. storekeeper has simply to enter in the proper 


anasiums in London for many years, and have | supplied as per check signed by the foreman of de- 
erived great good from it. A. A. M. e partment n which ‘the book belongs. If the 
I Hlectrie bommunſe a 11 | pages are made to contain 30 blank lines, a whole 
i 5 . AEE month including totals can be kept a Gue age. 

pce aia e At the end of the month the columns are added u 
J. FLETCHER, Burnley. e KIA I : L 3 ; in ` P, 
pede ia Aland this gives the consumption of each article for 
{62712.]—The Lake District.—I must begin] each department separately. This facilitates con- 
by stating that detached residences are excessively | siderab 7 the getting out of ‘cost sheets for the 
dear in rents, there being a scarcity of houses; in | different kinds of work done. I think it is well to 
faot, the intermediate class~i.e., between mansions | mention that if, for example, the fitting shop gets 
and oottages—is very rare. I speak of Cumber-| castings from the foundry, these ought to be 
land, Westmoreland, and Lancashire. Furnished | procured through the stores, the fitting shop 
lodgings are n at all ‘prices, according to | book having a column for casting, and so forth 
the season. In Cumberland, the vicinity of low | for the other departments. Besides the books above 
lands or sheets of water is very ‘prejudicial to] mentioned, the storekeeper should have a book 
health; at any. time of the year, there are dense, arranged thus :—It' is to be divided in columns, and 
white: mists, locally oalled x: g5 ’ which begin to one page is used for each month. The first column 
discharge their aqueous formation in the fall of ‘receives the names of departments; the other 


the season-——hay-fever, rheumatism, and chronic | artitle used in the works, This book is entered up 
coughs, resulting. therefrom ; but the .sea-side re- | every month, dnd gives at a glance the total con- 
sorts are, exceedingly healthy, as the suburbs of | sumption of each article used by the departments 
baa lee also the small towns along the ling of | and shown by their separate books. It is useful 
Carlisle and: Maryport Railway, Silloth (or Port | for regulating purga a of materials, as it Ís easy 
Carlisle), Allanby (excepting, ita water supply), | when the bock has been kept for a twelvemonth, 
Seascale, &c.,. Our American cousins have long ago | to ascértain the mean consumption of any given 
commenced haunting, the Lake district and high- | article. Lastly, a‘stock-book must be kept. It is 
lands of Scotland, pitehing half 20 ereigns in lieu divided into Bik columns—viz., pesimnstioy of 
of'sixpericés to thé admiring fustics'! I was lately] articles, in stock month ending, received during 
140 8 Mer G with a gentleman who wished to sitb- month, i‘total..cohsumeil during month, in stock 
it a gh? A al iow residence dea one of the larger | month ending. The last column is the result of 
lakes. “While I was treating with'the owner away | subtracting the preceding one from total. This 
in the South, on -aceonnt.of. a. friend, a passing | system canevidently be modified to suit “ F. C. P. s 
Yankee tourist went to the local .agentand engaged |. private requirements. I hope it may be of use.— 
E E AINETE A oe ge state OOPPE BZ. l 
of & im Scotland ; the Transatlantio gentry | 3.1885 iet the Wists d 
havertaken:a great liking to onr alpins scenery and 8 . 3 e! 
its attendant field sports. Westmoreland, except —I ‘remember seeing’ some ‘calculation about the 
in ite towns, has little socommodation for strangers; bst of whistling on railways, ‘but I cannot refer 
the air is very salubrious in most parts. Lancashire | t the placè, because I know T thought the remar 
boasts of a very celebrated health i rather ity jd, and “aia not make note of them 
and andy altnated op i 818 „Houses small, | Ag 4 role, defvers give a short whistle when aie 
and very tad: 8 gings, ‘furnished’ and un. ning up to a platform if they iee passengers staid 
urnished—filled in winter by pec ple with weak ing close Ee ba bathe ae Men 
chests and throats. I otight ‘to bie mentioned | they have special instructions, of some reason ‘can 
Cockermouth, in ia rise ana, „as being the most be ‘piven why they whistle. á The bat bE. moh 
7 . to Skiddaw.] whistling must be an infinitesimal amount in the 
Sings only p 5 at total expenditure for working any railway, and is 
[62716.]—Slide Valve—In such a small affair, | not to be compared with the waste of steam in 
you cannot put ports much larger than j, x $, and blowing off, or in working those vacuum brakes of 
the lap not more than . Have the port open the | which we have heard so much lately. Whistling, 
thickness of this paper when engine is on dead | however, must cost something, and possibly some 
centres. You cannot get a distinct beat with such | of the railway officiala—a director, perhaps, anxious 
small things—toys, in fact. T. C., Bristol. to save the shareholders’ money may have made 


igant term” means only 


Mr. Johnson), built by Sharp, Stewart, and | shocks from Leyden jar, or sparks; £2 would 


plates” P. 


a calculation of the total expenditure in whistling 
on his line; but it is one cf the items of i 
cost that must be met until some other system is 
devised. I think it most likely that the statement 
referred to is very much of a joke.’ It is a positive 
fact that the booking clerks require ink to stamp 
the dates on tickets; I should itké to know what 
is the cost per annum for that on all the railways 
in the United Kingdom—and I ‘am not joking— 
Nun. DR. l C 
162725.]J Furniture Cream. Some time ago 
I gave a selection of good recipes for “oxeams,” 
e,, for cleaning and Polishing furniture, and if 
5 Funnyograph * will refer to his indices he may 
possibly discover sometking that will:suit him. 
For all ordinary polished work there, is nothing 
better than to wash the furniture with Iukewarm 
ale and when dry rub up with a rag just moistened 
with paraffin oil. Any colouring’ niatter must be 
ut into the wood in the shape of stain. I don't 
believe that any polishing “ cream ”’ yet invented 
11055 give a lasting stain and polish too. Nux. 
OR. (E We Soe Oe ut $ . erans 5 ; PA Iod 


; [62726.]—Photographic.—If “P. H. E 
use the pyro-sulphite-ammonia developer, he wil 
find it better syited than is ferrous oxalate for 
Ilford plates. It is a common practice for each 
operator to swear by the particular developer he 
uses over all others; but it must be borne in mind 
the same developer does not suit all plates. The 
Ilford works best with Fry's, but with Beachrs in 
failure. An over-exposed plate is perhaps bet 
suited by the oxalate, but with proper exposure 
pyro. has the advantage. I have some plates 1 
made from a formula of Abney’s. ‘With Frys 
developer I simply get no picture at all; but with 
‘Beach's the result js, excellent.“ Anather make of 
plate I have found to develop only with oxalate, 
all modifications of pyxo. being of no use whatever, 
Ik the oxalate developer is abnormally slow, it may 
ossibly: be due to the ferrous sulphate solution 
having become oxidised. The remedy is a fresh 
solution—SM. 133 244 44 inte 
á V ‘Oxalate. 
—To S. BoTtonn.—'A properly exposed picture 
will certainly not require anything like twenty 
minutes to develop with ‘ferrous: oxalate. The 
following is my method of preparing the fertods 
oxalate developer: — Take (A): Pure ferrous sil- 
phate (free from persalt), IIb.; distilled’ water, 
160z.; keep in'corked glass bottle, full to the cork, 
adding water and’sulphate whenever any is taken 
out, to Keep the’ solution saturate and thë bottle 
full! (B):—Potassiitm oxalate (neutral); IIb.; dib- 
tilled water, 820z.; keep in corked bottle, with the 
same precautions as above. For use, pour out. inn 
measure-glass three - parts of the potassium oxhlute, 
and add thereto one part ferrous sulphate solution. 
If this order be followed the solution becomes of a 
deep orange, but remains perfectly bright; while, 
if the oxalate be added to the iron solution, there 
sultiis a thick, yellow soup,.graphivally described 


1 ested 


by one of ours as a “beastly meas.” If on 


suspect your picture to be overexposed add one 
grain of bromide of potassium, to each. ounce of 
developer; if the picture is under-exposed add to 
each ounce of the mixed solution 120 grains of 3 
mixture of finely-powdered ferrous sulphate and 
potassium oxalate, in the: proportion of 278: 

by weight of the former to 181 parts by weight of 
the latter. The used solution should not he thrown 
away, but put in little bottles, filled to the cork 
and set in the sun. This stale solution doan eee 
lently to start the development of pictures known 
to have been too much exposed.—S. BOTTONE, | 


.‘ [62726.]—-Photographic—Ferrous. Oxalate 
Developer.—Though this question is- addressdd 


to our obliging friend, Mr. Bottone, I have takén 
‘the liberty of replying to it, as Ihave. been 8 


a series of experiments on the developmentiobary 

H. K.“ asks what to do with an under- 
exposed plate, and still states that his negativesare 
fully exposed. An under-exposed negative is 
simply worthless, as it is almost impossible to print 
anything decent from it. I am inolined ta think 
that P. H. K.“ has been using alkaline solptions. 
I make up my, ferrous oxalate as follows: 
Saturated solution of, oxalate of potash, , 20%; 
saturated solution of sulphate of iron, 302%; 
solution of bromide of potassium; 5 minims; The 


‘bromide of potassium solution is made by dissolv- 


ing 20 grains of bromide in loz. water, Dhe 
‘principal thing to attend to is that the oxalate pf 
potasli and the ferrous sulphate should have an 
acid reaction that will just redden blue Iitmus 
paper. This is obtained by adding to both solutions 
‘sufficient citric acid. When ordinary tap waters 
used in making the solutions, they are Pare 
be slightly alkaline. In fact, the ferrous sulphate 
precipitates slightly because of the lime ja the 
water, I have found no difficulty in developing with 
above solutions, the picture coming out w 

and quickly with properly exposed plates. 
I use ilford dry plates, both for ordinary and 
micro-photugraphy, and have obtained satisfactory 
results with them. I always soak the plate in 
water befure developing. See that you really get 
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-3 A T oG Ban 5 aes gag Yoo, i 
4 neptsalt' oxalate of ‘ potash, and, not the. acid 
oxalate which is often innocently given by dealers 
for the right stuff. Pick out any yellow or brown 
orystals from the -ferrous sulphate, and only make 
amall. sag mee of, this, solution, as. it does not 
keep. The ferrqus oxalate developer gives first · 
class results with correat exposure. It is, however, 
not 80, well, under control as tha pytogallio de- 
veloper. A professional photographer tells me, 
however, that for cases where there is a doubt as 
to the expodsifre a góod plan is to use half ‘oid 
fertous’ oxalate developer and half fresh. The 
half of thë Hwly-mixed developer is kept in readi- 
ness, and may be used if the exposure appedrs 
correct.’ IS the ready-made develòper sold by Md- 
wards ‘really iron“? All the advertisements I 
have seen specify alkaline —COPPER. 
(62727.].—Moulding Machine.—This depends 
entirely on the angle at which’ the cutter is 
placed... If it were radial it would be same shape 
: moulding; hut, if, at an angle (as it is necessary 
or wood), all the undulations would be exag- 
gerated. If you will look up any work on simple 
projection, you will readily be Able to do it. 
think the “Technical Eđacatọr™' has something 
at may suit if you master the prinoiple.—T. C, 
Bristol es : 
{62729.J—Leg out of Joint at Knee.—Let 
“Anxious Inquirer write a note to Mr. J. L. 
Vigis, chemist, &c., Midsummer Norton, Somerset-| 
shire, who has just been to London with his child | 
ta & spect ist who has done wonders, and ask for: 
address of the same, In the.meantime, gently rub. 
the place with spirit—methylated spirit of wine is: 
the cheapest, — WM. HSK NJ. 2 | 
tu (62729.J—Leg Out at Knee.—I would dread 
the effect of amputation. Search the roadsides, 
o., for the “mduse-ear chickweed, a small: and 
rough plant, as if dusty all over. I forget its 
botanical name, but it is not the pretty green thick-; 
weed that we give to birds. Break into small 
pieces a couple of handfuls; simmer these in a 
det Feet, ith 4 lump of lard, oper a slow fire 
until the mass becomes quite soft. Use this as a warm 
dulbice. all round the knee, and renew it twice a 
day. Persevere in applying it for 14 or 15 days. 
If thare then be no improvement, I would decide 
that it will not cure. Has the patient been rubbed 
with goose-grease? It also has been known to 
work, wonders. To effect even the slightest im- 
proyement after so long and trying a period. of 
Juffering, very much patience and perseverance will 
he required: perfect rest for the limb, yet fresh 
air for the body, and.judicious medical. treatment 
tao, for it is evident that she e 
enk Can she not get as an in-patient of the Lon- 
don Temperance Hospital, Hampstead-road? The 
lever, doctors connected with it have been suc- 
cessful in a great many complicated cases.— 
H...O'B. .. A Sat Grd ' . ee ; . 8 i 
162788. Toning Prints. Read 5 
qs is rather apt to be wanting in the purity of 


ites. But if the white turn pinkish in all jae furnished with a variety of pinholes of 


Cases; you may suspect your washing water to con- 


seo 0 ior aimon OF 0y pOor perhaps oth. Do ‘structed. ‘or taking both ordinary, and e 
disc, ular 


Jou use an old hypo. dish to wash in?—S§, 
BO TTR © 5 T = | 
, [62738.]—Toning ‘Prints—Are you certain 
“that your toning bath is right? See that there is 
no acid in it. Test it with litmus paper. I pre- 
sume, of cotrrse, that you have not allowed the gold 
bath to get oontaminated with hyposulphite. Use 
the fo oving toning bath:—Chloride of gold, 
Thgr.; acetate of soda, Zoz.; Water, 1 quart, Keep 
ofo -twd or three idays before using, shaking the 
‘bottle frequently. Gold bath must-always be 
‘xdpt in.thé dark. I have never hed:any difficulty 
zimtoning with this formula. Pink colour, in parts 
whioh ought to be white, oftem -arises fram.. ex- 
anining the- prints while printing in too strong a 
„ght. OO FFH e ee e 
ia 62784: ]— EárWigs.—Carbolio acid. S. Bor- 
IE. at * %% „ Te e Spe gS 4 


mo „ 


Nae 


5 152736. ]—Yüdtction 'Cotl.—If the condenser 
iš not well connectéd to primary, you would get a 
large’spark’‘at the contact breaker; perhaps this 

h what is the matter.—PRTNCI II. 
„n. 1[62736, ]--Indugtion:Goil.—The faults are two- 
fold: lst. The condenser is inferior; the insulation 
being, defective, allows the “extra current of the 
primary, to affect the contact-breaker. 2nd. The 
solder, has permeated the platinum, and rendered it 
unfit for its service.—S, BOTTONE. 


'(62788.)—Piano Wrest Plank.—“ Apollo” 
asks a question about a metal “plank.” It is 
better to call it a metal plate. What is it for, 
appearance ‘of strength ? ith very rare excep- 
tions they ate catch-pennies, being-totally useless. 
If“ Apollo” will say what his plate is for 1 will 
answer him, but if the piano is for his own use I 
should say don’t trouble to putitin. Ifthe plank 
bl not stand without a plate it will not with— 


(62739, ]—Lathe.—The lathe is far too weak 
for such a job. I would advise you to bolt a plate 


: 14. -pi ya 15 n 
across each end af oylindat, and tore’ a, din. or. lin. 
hole in central Ain 
then place a boring K ur 
throngh cylinder and plates. Yon. már then, with 
some amount, of patinoe and Ja) 
true; but you will, 
wrench, and feed cylinder with a 
T. C., Bristol. i ee 
[62739.]—Lathe.— Essex does not give the, 
dimensiops of his half e cP cylinder, but, 
. ld bore it out in time, the! 
latter being the, most important consideration... I. 
assume that Essex is a skilled. hand. . 
it is not unlikely that he will, spoil the job. It 
would be a simple matter, comparatively speaking, 
with back gear; but as such a job should be done 
well if attempted, why not get it done properly by 
those who oan do it ?—SSLIM. 4 * 


I be in focus, no matter what be ‘its 
the Continent generally they are being extensively: 
But very 


three years ago 
advantages and defeots.—S. BOTTONE. 


taken by a “pinhole” camera, 
better to use a lens, but the “ pinhole dodge” is 


„always in foous, whatever the distance of the 


the resultin 
80 long as th. 


Jens, which 


ine of, cy, 


- 


der in these plates; 
bar hatmeen, ‘centres. and 


e tr barn the. þar wi 
9 


there is no doubt he cou 


* 


[62741.]—Cameras without Lenses.— These 


are simply provided with a minute aperture in the 


portion facing the object to be photographed. No 
round glass is needed, as the piotyre. will always 
its di 


stance. 


used for certain olasses of subjects, | 
excellent pictures haye been taken by English: 
operators also with these instruments, anc 
Capt, Abney ointed out their 

i 


62741. —OCamera without Lehs.—<Any light- 
tight camera will do. No fooussing is needed. The 


‘only thing to be noticed is that the nearer the, 
plate is to the pinhole, the smaller will the object 
to be photographed’ appear, or, in other words, the 
nearer the plate to the pinhole the angle of vie 
will bewider. ‘Thus, witha good ‘}-plate tourist's 
oamerala pinhole’ photo can Be taken with either 


Ain. or 16in. focus. J. G. Brisco is mistaken in 


‘thinking that pinhole cameras without lenses os 
only be used for brightly-lighted views. It i 
merely a question of the length of time of expo 
‘sure; from 16 seconds to 3 minutes is the time 
spoken of in the French reports. Of course, for 
photos with moving objects, or with trees on a 
‘windy day, ‘pinholes are of no use, but for architec- 
‘tural subjects they will do-as well as the lens, only, 


give them time.—B.S0., Plymouth. | r 
 [62741.]—Camera withopt Lens. Mr Brisod 


is quite right when he says that this “savours of 
the card and pinhole dodge,” but surely he knowg 


that every object is in focus at the same time. The 


subject. was mentioned in Vol. XLIII. pp. 289 
30 ? 330, 354, and i th Photographic Vews e 


or Year-book of Photography. for 1887, there is an 
impression from a process block of a well-knowy 


building in Paris, reproduced from a photograp 
It is, of course, 


very useful, and enables amateurs to obtain pic: 


‘tures without the expense of a lens, From the 
Journal de Industrie P i 


| Photographique I learn that 
M. Dehors and Deslandres have invented 3 
accurately measured dimensions, which is con- 


views. By means of a rotating any particule 


pinhole can be brought into play. With pinhole 
ae the widest oib angle, is include 4 


- possil | ed, the 
images are entirely free from distortion, and are 


ae 


’ 


ground-glaas from the pinhole. It muat be remem: 
bered that the pinhole camera enables quite a large 


view to be taken from close quarters, and archi- 
tectural students and others are using it, exten: 


sively, for they do not require artistic photo 
so much as a correct representation of the build 
That is to say, it is immaterial to, them whethe 
| prints are photographic ure Wut 
y give an acoprate idea of the outlin 
and detail—VIDEO, i 
[62741.]+Camera without Lens.—Mr. Brise 
may probably find an answer to his query in th 
following extract from à commypnication made b 


aphg 


i 


Prof. E. Stebbing, of Paris, to.the British Journal 


of Photography for June 24. Isis not olear where 
the “ proofs ” were shown; but I fancy, it must 
have been ab some meeting, of the Photographic 
Society of Paris, Prof. ie ing says: : Some 

roofs were shown obtained in a camera without a 
ich were very good—exposure varying 
from fifteen seconds to three minutes. If I re- 
member right, our mutual friend Henderson 
exhibited some proofs obtained by him to the 
London and Provinoial Photographic Association, 
stating the size of the hole with which he worked, 
Eo. bear upon this point, as several amateurs 


here are enraptured with their success, and are | § 


bringing it d la mode, as they say its advantages are 
numerous, necessarily under certain conditions 
Firstly, no expense for the purchase of a valuable 
lens; secondly, no fear of its breakage, as well as 
that of the ground-glass, the latter being wholly 
discarded, as every object is in focus at the same 
time; thirdly, a larger angle can be embraced than 
by the generality of lenses (90°), which permits 
photographs of objects to be obtained which 


our, hore. at ane ) 


ver or, screw. 


not, 


‘of salt crystal formations. 


Oni 


some: 


! 


dings, 


formerly, we hardly, hoped ‘for—rsuch as the impge 
of a church in Full situated in a narrow street, the 
interiors, of;;monuments, Go., which can now be 
obtained by this means, hanks Yo the Fppidity of 
the gelatino-bromide uf silver process; Fourthly, 
which is not its leas} a vantage, No dq ‘ormation— 
everything is mathematically, correct, thus render- 
ing enlargements possible,"—T. 8B. 
- [62742.]~Leolanehe ,Zincs+-do' they Re- 
quire Amalgamation or Not #:—Theodfeticall 

the amalgamation of Leclanché zinos is not 1 ; 


there being no:acid in the cell! but practice récom- 


mends the amalgamation. During the use / of the 


cell the zine surface ds getting rough. By change 


of temperature these rough spots become the seats 
An amalgamated. zino 
surface, however, remains flat and preserves an 
undiminished surface, while the salt falls on the 
bottom of the glass,\—Ai DUTCHMAN, l 
[62746.]-— Indiarubber Air-Balls.—The fol- 
lowing, extracted from No, 319, answers this query. 
“ They are cut out with a pear-shaped punch from 


the sheet indiarubber, which is doubled and 


warmed, The rubber is used in different thick- 
nesses, according to size of balls. If only a few are 


wanted, they could be cut out wiih a pair of shears 
(one-eighth of intended size). 


he edges will ad- 
here, and must be joined by hammering on a flat 
surface, after which they must be dipped in a bath 
of bisulphide of carbon to vulcanise them; let 
them. drain and dry, and. blow, them up. with a pair 


of bellows with.aismall pipe affixed, to the. nozzle 


by rubber tube. You will be sure to burst a few 
.at first, but experience will show haw large. they 
will go to. If you want them coloured, you, must 
(place the coloun required under the bellows, and 


they will take it up and blow it in. Common coal 
gas will cause them to ascend, and they will travel 
miles.—0. T. —25²ꝗ e, a gA e +o 2 

462747. Svering Glass.— Several recipes 
for silvering F in the back 
volumes of the ENGLISH MEQHAgIC; but I do 


not think there is any better method, all things 


considered, than the following, which much re- 
sembles the process described in Browning’s 


“Plea.” Make up the following three solutions : 


A. Nitrate of silver, 90 grains; distilled ware 


i4oz.; dissolve: B. Potash, 1 draqhm; distille 


water, 30z. 1dzachm; dissolve. C. Sugar of milk, 
40z,3 distilled: water, 250z.; dissolve. To mix the 
solutions, take solution A, loz., then drops of am- 


'monia as stated in Browning's “ Plea.” Solution 


B, 202, more ammonia. Add distilled water 70z. 
Now drops of solution A (as per Browning’s 
„Plea ). Cleanse the speculum, using plenty of 
strong nitric acid, and wash well with water after- 
wards. Now take loz. of solution C, and mix with 
Toz. of distilled water, and add this to the pre- 
‘wiously-prepared solution, stirring it well with a 


bit, o£ glass rod, and suspend the speculum as 


quick as. possible. Solutions A and C must be 
filtered. It will take the sugar of milk from twenty 
to thirty honra: to dissolve, unless the bottle is 
stood in warm water, Mr. Brashear has an im- 
proved process, which was given some time ago; 


but possibly the. guerist will find the above satis- 


factory.—E. L. M. T S Ter bt 
[62748.] — Photo - Micrography.'— In my 
opinion the 1 is to determine acourately, by 
the camera lucida and stage micrometer, thé actual 
‘size of object photographed. It is then easy to 
compare the résult' of this operdtion with the 
photographie picture obtained on the ground ‘glass 
soreen, or better on the ee oe “This 
‘method ‘does away with all o sideration of length 
‘of tube, extension bf camera, &. The measure- 
ment of thesë lengths is no easy mattér, and should 
‘be ‘avoided when, as in the present base, easier 
means are at hand. Go rER Rg. 


batte herein a 
salt is emplayed ingtead of an aoid. S, Borrons, 
86 2749.]— Leolanche Zimos. It ‘is not neces- 
sar to amalgamate the zinos in a Leolanché 
cell, and- it: is very rarely done either in commerce 
or in private oonstruotion; but it would tend to 
prevent the formation of crystals on the rods.— 

un, DOR 


C62754.]J— Detection of Copper. Dissolve a 
small quantity (say two grammes) in slightly 
diluted nitric acid; dilute, add sodium sulphate 
solution until it will precipitate nothing more, and 
then filter. Divide the filtrate into two portions ; 
to one add ammonium hydrate—a blue precipitate 
oluble in excess of ammonia indicates copper ; 
into the other dip a strip of polished iron, which 
will become coated with a film of metallic copper 
if this metal is present. If there is ouly a trace, 
leave the iron in the liquid for several hours.— 


-PRINCIPIA. 


[62754.] — Detection of COopper.—aAs this 
metal will not be found in any quantity in com- 
mercial red lead, it is necessary to operate on a 
sufficiently large sample, say 5 grammes, This is 


P p 


„54 


U 


placed i a beaker, and treated with nitric acid U 
With its volumel of water. It anust“ Be |! | 


ilute 
noticed, however, that the whole fF abe sample 
will not dissolve, part of the red oxide béing trans- 
formed into brown oxide, which is not soluble. in 
nitric acid. In order to dissolve all the oxide bf 
lead, à few crystals of tartaric acid are added to 
the sblution in the. beakers. This will- cause the 
sample . rapidly. When all is dissolved, 
except what earthy matter may bein the substance 
(san sulphate of barium, &,), the solution is 
evaporated‘ slowly, and when nearly dry, dilute 
sulphiric.acid added. The evaporation is now 
proceeded with, and, carried on till white vapour of 
sulphuric acid. is given off. Care must however, 
be taken not to drive ofi albthesulphuric acid. By 
this time the HNO, will have been completely 
eliminated, and. all the nitrates transformed. into 
sulphites, Dilute with cold water: the sulphates 
will all digsolye with:the excéption of PbSO,, 
whic is practi ly insoluble ‘in water containing 
H,SO,. Filter off the PbSO,, aud if a quantitative 
estimation is required, wash thoroughly with water 
containing a little H,BO,.. Finish washing with 
aoe so as to eliminate the last trace of H.S0, 
from filter---Dhe- liquid: filtered from PbSO, will 
contain all the copper in sample. Evaporate this 
nani to a smal) volume, and add liquor ammoniæ 
till the smell of H,N is easily perceptible, and a 
small proportion of carbonate of ammonia. Should 
there be any copper present, the liquid will assume 
the characteristic blue colour of the double salts of 
copper and ammonia, If any oxide of iron be 
Erol itated by the ammonia, it is desirable to rk- 

issolve this precipitate in HCl, as it may have 
carrie down with it some small proportion $f 
coppet. This, however, would only be neopanaty, 
if it ig intended to make a quantitative estimation 
of the, copper.—COPPER. 


62755.]— Burner for Injector Furnace.— 
“Mons” forgets to take into consideration the 
quantity of air delivered by the blowing arrange- 
ment, and on the quantity of air which can be 
delivered into the furnace in a specified time de- 
pends! the power of the arrangement. The preb- 
sure of air is in itself of no importance whatever, 
except in so far as it is of assistance in delivering 
the quantity of air required. The small jet and 
Open and are used for the simple reason that with 
a high-pressure blast only one-fifth of the total 
air required needs do pass through the blower. 
This enables a comparatively large Furnace to be 
worked at a high temperature with a very small 
blowing arrangement. Mons only needs to 
compare the size, power, and cost of his present 
blower, with the ordinary small foot-blower gener- 
ally supplied, to be further satisfied as to the reason 
why the present pattern is selected where power is 
not available. The original injeotor-furnace was de- 
vised and made by Mr. Alfred Lutschaunig, of Liver- 
pool; this had a closed end precisely us Mons ” now 
uses, and a large and costly blower was required. 
Mr, Lutschaunig’s burner was vertical underneath 
the crucible, which was supported by a tripod 
stand ; this stand was constantly becoming fused 
dropping, and often oversetting. the crucible, an 
the whole arrangement was cumbrous and expen- 
sive. I remodelled his furnace, placed the burner 


at the side, giving a firm, steady base for the i 5 


crucible, and by using an open-end burner and 
high-pressure aiz jot reduced the Size. and cost to 
less than one-fourth, By making the furnace 
bodies of a ren porous ,non-conductor,, I 
doubled the power an 

furnace remains now, a 
practically in the same form as at first. The germ, 
of the idea of what I consider is, and always has 
been, the most perfect laboratory furnace ever de- 
signed, certainly came out of . Lutsohaunig's 
furnace; but in his form the size, cost, and general 


arrangement were such as to prevent its ever. | 


coming into general use. Sor special purposes, 
where power for blowing is available, I have fre- 
quently made burners with olosed ends, in whioh 


the whole of the air required is blown in through. 


a large jet, and in some cases, where the gas is 
delivered under a very heavy pressure, I utilise 
this pressure to draw in the required air supply ; 
in fact, we are now making a burner to consume 


- 200c.ft. of gas per minute = 12,000c.ft. per hour, 


in which the gas will be delivered by a Roots 
blower under a pressure of 2lb. per sq. in., and the 
whole of the air supply required will be drawn in 
by the force of the gas blast. The system admits 
of many variations; but I believe the present one 
is the only form in which it can be carried out in 
a compact and simple form at a very small cost.— 
THOS. FLETCHER. 


AT the factory at Castleton, United States, there 
are manufactured between two and three tons of 
postal cards a day all the year round. The largest 
order ever filled for one city was 4,000,000 cards, or 
about twelve tons of paper, for New York. They 
use about 6,000,000 cards a month. Chicago comes 
next, with about 3,000,000 cards in the same period. 
There are 450,000,000 postal cards manufactured 
annually, and their use is increasing daily. 
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Watch Pivoting, &., p. 231. 
Weighing Machines, 281. 
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Barbotine Work, 281. 
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Mirror Galvanometer, 231. i Eo 
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Reflecting Galvandmeter, 329. 
‘Problem for “ Vladimir,” 329. 
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QUERIES. 


[62757.J—To Microsoopists.—Wrought iron under | 


vibration becpmes brittle when the direction of the 


vibration is at right angles to the length of the plece—e.g., | 


railway axles, but not piston rods. This is supposed to 
be due to a change in the axial direction of the arystals by 
a rearrangement of the molecules destroying td “bond or 
interlacing which gave the original strength. It is also 
supposed by some that fibrous iron at rest tends to revert 
to its original crystalline’ state, and may become crystal: 
line in course‘of time. Can any of your contributors refer 
me to microscopical or other investigations into this 
matter? Highly magnified views of ‘fractured surfaces 
would be very interesting to many readers of the B M.,“ 
particularly as bearing upon the molecular structure of 
fibre v. orystal.— C. L. CO. po ee 


162788.J— Optical Frtzects of Saturated’ Air.— 
The house where I am living is some eight miles from the 
Brecon Beacons, the highest mountain in South Wales, and 
during the, preparetiopa for the jubilee -bonfire, I had 
occasion to watch the men and males taking the supplies 
up to the top to form the pile. On the evening of the 
Jubilee I looked through a telescope to see the pile for 
the last time, but I could hardly discover it, as the hill 
appeared to have sunk beneath the herbage intervening on 
a cemetery between my house and the Beacons. Yester- 
day, the 4th inst., Į. was agtonished to And; that the 
Beacons had'riseri mach higher than usual, aud r 
opportunity to roughly find out how much. It appears to 
have risen from one and a half fo two degress. I would 
like to know what connection thore is between it 
and rain, or the saturation of the air, for last night we 
had rain for the first time during four weeks, and if the 
saturation of the air does cause such apparent rise, does 
the distant hill rise in proportion to the quantity of water 
in theair2—-BRYN.- « «(i 2 

[62750..—Hxpansion Valves of Horizontal 
Heinea WM ahy of our numerous arn kindly 
volunteer a little elementary instruction on the expansion 
valve of ordinary horizontal engines? Its action in con- 
19 98 with the slide valve, &c.?—ONI WILLING TO 


[62760] Finishing Brass Oastings.— Will some 
reader please assist? I have about 6,000 brass castings of 
the following shape to finish in the cheapest and 
quickest way—filing -wili—be~tvo~slow, T Mave steam 


f ' 
„ ny 1 1 r ' 
fm =e, 2 IN =|) = — i ‘ 
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power. How should I proceed? A and B must be 
parallel with one another, (a) must also be finished. A jin. 
hole bored true must pass through the two plates.— 


. L. H. 


[62761] — Card Wire Machine. — Will any 
mechanical reader kindly tell me who invented the card 
fillet machine, and describe mode of getting the necessary 
crown wheel for any given card fillet, and if there is any 
book on the above subject 7—AUCEPS. 


(62762.)—Mounting Ordnance Maps.—I have 
lately attempted to mount Stanford’e ordnance maps for 
the pocket, but can only obtain an imperfect adhesion of 
the map to the canvas. Have used ordinary calico, washed 
and stretched on board; bookbinder’s paste, which has 
been left on pieces for a minute before mounting, and then 
the whole has been subjected toan even screw-pressure 
between sheets of blotting paper. Yeton removing I find 
the edges and corners still Joose, and the pieces may be 
torn off without difficulty. If this should meet the eye of 
one who has been more successful, I should be glad ofa 
hint as to cause of fallure.—VIATOR, 


[62768.]—D ynamo.—To Mn. BOTTONE.—Would you 
kindly give me dimensions, size and sketch, of an A Gramme 


I took, the |, 


‘ergwn of George 1I., dated 1746, 


„ adel i 


-a — — — ES * 


. i l me Meee |e atl 
dynamo, 1300. p., and the quantity,,and alze of wire? 
‘Shoald { Have “to put 9 15 wire on ‘machins or 100d. 
I obarge agcomaolators from 167 
er Goal „ ty ters 
les e Loose Spokes. One oe e mika ‘a the 
large wheel of my bicycle is very; looge,, the wamm f t 

hole in the hub being gone. They are, direot spakes, 

What can be done to it ?—C. V. 85 

| (62765.]—Slide Valve. TO “T.O.” 'BRI3TOL.—I 


ey. 4 


am exceedingly obliged for your reply. The ports of 


cylinders are zm. wide. The throw of eccentricis Sn, 
the travel of valve. W. J. J. | „ 

1462766.J—Miners' Tools. To“ A., LIVERPOOL’.AND 
OTHERS.—Will those with practical experience please 
give weight and particulars of sledge F 


use on the Australian diggings -Qo BENSLA 


(62767.J—_Mechanics.—I wish to raise the weight W 
toa height corresponding to the olrpumferenoe of the 
pulley P, by means of the knob or handle H on the ſaoe ot 
toothed whee] T., T acts on the pinion N which ds: fixed 
on the axle of P. The handle H, and, of course, I ale 


8 — 
r - ' 17 5 Bugs A . u f’ 


ot 


@x 
o4 


T 


9 „ el CrP Bk EURT oy Vy bern 


b TH f- n I 
can only be moved a distance equal to one quarter of the 
circumference of T to H, therefore the pinton has only 


one-fourth the number of teeth whioh T has. Am T-work- 
ing on correct mechanical principles 7—J. TAYLOR. 


[62768.)—Electro-Plating.—I have a ‘solution of 
of which this is the formula: Chloride of gold gr. + 8os. 
of water (distilled), and ferrocyanide of potassium 13gr., 
From this solution used in conjunction withone Daniell cell 
I obtain no result in the way of plating with gold asmal! 


and properly cleaned silver object. My solution of auric 


chloride is not concentrated enough I fear, and is my 
battery power great enough, or where am I at fault? I 
may say the only result I do get is a complete and thorough 
blackening of the silver object.—J. K.N. > 


„ [62769.J—Rusty Watchmaker’s Lathe.-I have 
in my possession a Sin. centre watchmaker's lathe-with fiy- 
wheel. chucks, &0.—the maker's name is cdgraved on side 
“im Heinemann,” which I should think was German. I 
should be grateful for any information about it. Has been 
lying by for some time and got rusty. Would any reader 
kindly inform më best way to free from rast.—J. C. 


(62770.)— Uniting Carbon to Brass.—One of the 
‘carbons of a mercury-bi¢hromate bottle butter) which I 
use for an induction coil has broken off from its socket. 
Will any of“ ours” tell me how to unite again? I tried 


to solder it with spirits of salt, but fMled.—GALVAVNISI. 


e 
_ {62771.)—Past Phases of Moòbn. —Is there any 
book which gives these during present century? If not. 
‘how should I procéed to calculate moon's age and hour 
of rising at Greenwich for a given date ?—P. R. 


„tt 
(26772J—Lima Half. Orowas. — I have a half 
very good condition. 
‘Immediataly under the bust of the king is the word 
“Lima,” in largo letters. Can ahy of one readers kindly 
explain its presence? On referring to Haydn's “ Book of 
Dates,” I find that an awful earthquake ocoarred at Lim, 
28 October, 1746. Can the English Government have made 
a grant of money in ald of the distress ‘and disaster and 
struck the name “ Lima” upon the Jooga Ana fhas this 
'half-crown may be one of the issue ?— è 


62773.]J—Sundial.— Would any of your readers kindly 
‘tell me how to graduate a horizontal sundial of the 


. |epeouliar, but probabbly well-known, cross pattern? It 
J. consists entirely of a horizontal srrface and a solid cross 


which leans to the south, at apparently the samo angle 
at which the ordinary style leans to the nortb.—TIMB 


i KEEPER. 


62774.J—OCartwright's Plane. — I write for in 
formation respecting a plane, seen in a country cart 
wright's shop. Its use being for stripping shavings 80 
that they curl in the working of the plane. The same tool 
would be used for making pipe lights, fire ornaments, aad 
other fancy articles. I read the particulars in ons of our 
back numbers in Rio, but I have lost that number—say 
six months back. If any of“ Ours” will kindly desoribe 
the tool I shall feel greatly obliged.— RIO GRANDA 


(62775.]— Deafness. — To “Eos.”—I am glad you 
noticed my query of last week. My deafness came upon 
me about three months ago; it may have been caused dy 
a slight cold I had, but have had worse colds than that 
which did not affect my hearing - wus assuredly not ca 
by any of the other matters you mention no dedfness in 
family—oan just hear watch if jin. from ear, net at all 
if an inch away, other ear all rigut—have used Needams 
essence for deafness and noises in ear for a month with 
no effect—have now something from a doctor to drop ia 
eat—no good results yet, and do not expect much as the 
other stuff was, I think, better. I had a kind of quivering 
of a nerve behind ear sometime before deafness came on 
making a buzzing noise—have now a dull singing noise 
always—there isa very slightetiffuess or fulness about 
ear, but no pain and no swelling at all to notice. Shall be 
pleased to hear further from you.—J. COATES, 


(62776.]—Springs.—Would Mr. Bottone or" T. O, 


JULY 15, 1887. ENGLISH ME 


to alf an and get a good blast for a smith's fire, 
I have one, but it is too hard for one to turn. Could it be 
done with f 


wo or bhree dozen clock springs or any other way 
with little expense. I have a bin. back gear lathe, I 
could fit up adything that ‘would give power enough. I 
want the fan to go about 3,000,500 [3,500 7] per minute. 
ONE THAT NEEDS HELP.. 33 T 
.(63777.1~Drawinge.—I have obtained a piace of shoe- 
maker's èlastic.-: My ‘purpose was to make a drawing on 
it, then stretch it a required distance. This answered 
very well, except that I oould not draw on it Well enough. 
Could any reader of the H. M.“ recommend anything. 
with a smoother. surface, and that will act the same as the 
above elastic, only stretch one way ? It must not decrease 
in width. And I want to ba able to Tab our drawing by 
chalking ‘over, or any other methot 860 as to repeat 
drawing.— YOUNG MACHINIST. Ts 1 
y — 1 A i ; n 
(62778.)—Cleaning Filigree Silver. — Can any 
this? I, 
ution of 


correspondent tell me the best way of doing, 


believe it is done by dipping the article ina 


cyanide of potassium, but I do not know the strength of 


solution or the duration of immersion ,and asmall mistake 
may destroy the very delicate threads of Indian filigree 
ornaments.—NOMAD, 


( 
(62779.)—Ring Armature.—Will Mr. Bottone or 


dame other of our electrical friends kindly say what 


is the effect of increasing the number of sections of the 
cogged ring armature? What I should like, and I have 
no doybt that it would prove of very general interest, 
would be just a brief résumé of the principles governing 
the construction of these armatures, so that amaetur 
dynamo makers might be able to determine for them- 
selves how many sections of wire would be best for any 
particular case.—LB JOUR. : 


[62780.]}—Nieces and Nephews.—Will some legal 
friend kindly answer the following? An uncle of ours 
left his whole estate to be divided amongat his nephews 
and nieces—not mentioning any by name, but meaning 
his brother and sister’s children. Can his wife's nephews 
and nieces (who are legion) also claim under their uncle’s 
{by law only) will and rank with his own side? A reply 
will greatly oblige.—J. W. 


(62781.)—Oxide of Copper Battery.—Can any of 
our electrical correspondents please say if having the cell 
ofan oxide of copper battery made of copper gives per- 
ceptibly more current than a cast iron one of the same 
size would do? Also size of one cell, box shape, weight 
of zino, oxide of copper, and caustic potash for charging 
same to light a.24c.p. incandescent lamp low resistance. 
In making a cell of thin copper plate, could it be brazed 
or must it be riveted 7?—QUAESITOR. 


(62782.]}—Locks. — Among our correspondence on 
mechanical matters I have seen little or nothing fora 
long time past on locks. Will any reader say what kind 
of locks of moderate price are practically secure for cash 
ordeed boxes? Those by the most famous makers (or 
maker) are very expensive, Are they really 80 superior 
Shred lever locks and are the Jatter trustworthy ?— 


gal alten Waterwheel—Wil any of “ ours ” kindly 


erence in power of two wheels (fall of water 14ft.) 


one taking water over, and the other a 20ft. wheel taking | Ria 


fame stream at breast 7—P. L. 


(69784.]—Electro-Motor.—Will any of our worthy 
ers give me full information how to make one of 
Ayrton and Perry’s motors about a J H. P. (as desoribed in 
8. P. Thompson’s Dynamo Machinery)? Giving a 
sketch and all dimensions and quantity of wire required 
and its gauge.—E. J. 8's. 


i ‘ 
(62785.)—Green Japan.—I shall be much obliged 
if some kind reader will inform me the best way for 
g green japan to cover with two coats for water 


ans and to dry in the oven?—J.0, 


[$2786.]-Reflector—I have a ‘bullseye lamp, the 


A re ector at back of which I wish to renew, Will any of 
. oure” please tell me how to do it? What paste to use 


„ SOMERSET 


„ (62788.] — Enlar 


afford —A JOINER. 


an the copper surface ?—R. E. 


mis dola pack e der d htt 
ck to their o a oss tha ve been 
Spoiled by the sun 7—T. H. pie ö 


16270 ging Lantern. — Will any of 
ours " kindly desoride one of the above for a 3 plate? I 
am anxious to make one which I could easily do, only be 


- pat on the right 20 ” 
' although ght track by Ours.” I should prefer a lamp, 


artificial light could be used.—R. R. 


[62789.]— Foot Pathway.—To “B.80., PLYMOUTH.”. 
—Has a Highway Board a claim and right to remove doors 


_ Aidput steps inside private property, without the ap- 


oval.and consent of the owners of such properties, by 
owering public foot pathway in a local country town 
Which has no right of privileges belonging to it 7— 


at 90.J—Surgical.—About two years ago I injured 
T bones of my right hand wrist by a too vigorous move 
d a hand- power lever mortising- machine. Thus it will 
a seen that the injury results from blows to palm of hand 
er wrist rapidly, repeated. A pain as if bone were 
ruled has existed ever since, but intensified at times 
When engaged in extra heavy work. The wrist now is 

ghtly swollen, very painful, and almost incapable of 
do r eint at the joint. Can someone advise me what to 
Jae, dure or relief? I have tried iodine, white oils, St. 
acob's oil, cold water, aud a leather wrist strap, purposely 
made, but all without appreciable benefit. Rest from, 
work would, T bell ve, prove effectual’; but that I cannot | 


(62791, —In gluvin.—-Can anyone tell me what is the 
preparation called ingluvin? Dr. Paul Mohr, of Cologne, 
x ting. inthe Allgemeine Medictnische Central Zeitung, 

lentions some cases in which he found this preparation 
Give. good results when other treatment had falled. In a: 
577 troublesqme, oage..of tabes mesenterica, in which 

Ourishment of everyi description. was invariably vomited, 


the very firat dose produced a marked effect. About four 


grains were, ordered to, bo dissolved in liquid nourishment 
3 times a day, und in a few days time food of various 
chen Dtlong equid. be.xetained. without difficulty, In two: 
or cases somewhat larger doses—i.e., five grains four 


a day—were employed with equal success, One 


t 


1 


at so distant a point as Bahia de 


to a fall straw colour. Brighten the edg 
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sqvere dyspepsia associated with entozoa, the patient 


being yypterl yy to r nfed 

gesehene 
ingluvin this ‘condition was remedied, and the entozoon (a 
tenia solium) got rid of, a compfete cure resulting. That 


40% 4g sha the ingluvin zo beamvaludble medicine or 


105 S ig ane would, therefore like to know : more about 


„ eye ig 


| [62792 Photogra hy. Gan any of & our 
young beginner in p Otay ? 'Thdve a 4 plate Inter- 
national camera with rectigraph lens, by Messrs. Lancaster 


and Son, and wish to know if the Ilford or Britannia plates 
would work well with this camera and lens, and what 


chemicals the above manufacturers advise as best for 


developing, toning and fixing their plates. Also the best 
negative paper to use, and the chemicals which stit it 


best. I do not want to know the proportions, but only 
the names of the chemicals, and those the very best.— 
BEGINNER. eee 


(62793.] — Sectional. Figure 7 of ‘Moon. — To , 


“¥.R.A.S."—Can you give me any information respecting 
the problem of determining the true sectional figure of 
the moon, as viewed. in a. pl the- line joining her 
with the earth, particularly as to whether any careful 
measurements (by means of heliometery) of parallax ha ve 
been taken between the potnts near the edge of limbs and 
those near the middle? 6 stereo-photo I have, taken 
at a libration of about 6°, shows an apparent protuberance 
of 50 miles when viewed ata distance of about40in: from 


the.eyes, in a stereoscope especially made. Some Investi- 
gations, I understand, however, give a probable protuber- 


ance of 34 miles. I shall be glad of your help.—B. l 
I82794.J—Distilling Whisky.—Reading an account 


in the local newspapers of the death of a boy, caused by 
vitriol in a 


his tripping and falling into an open vat o 
whisky distillery, Iam anxious to know what is the use to 


which this acid is put in the said manufacture.—A., |. 


Liverpool. 


162795.]J—Organ Building. To MR, AUDSLEY.—In | 


looking over some baok numbers of ‘* Ours,” I noticed one 
Nov. 19, 1886, in which Mr. Audsley promised on a future 
occasion to treat the art of organ building in a thoroughly 


practical manner. And I, as one interested, would like to 
see that promise fulfilled in the pages of the $E, M. 


ANXIOUS ONE. | 


162796.J—Depositing Mercury on Metal.—_ 
What two olear and distinct liquida produse immediately | 


eon ealed mass when mixed together in equal propor- 
tions 


{ 


merely like water.~-CHAOS. | 
[62797.} — Filling up 


give details for filling up worn brasses with white metal ? 
Is it a practical way jof dealing with the brasses of a 3in. 
countershaft running 320 revs per minute, receiving the 
whole work of a 14 N.H.P. engine, running 90 per minute 
with 701b. boiler 

ENGINE DRIVER, 


[62798.]-Sight Adjuster for Martini-Henry 
@.— Would some of your readers kindly tell me how 
to make a sight adjuster for Martini-Henry rifle, as I wish 
to shoot over the bar? And could anything be made to 
tell the force the wind is blowing? If so, would someone 
explain how and oblige ?—CORPORAL. l 


(62799.]—~Potash Oxalate.—Can any of ours give 
me correct quantities of carbonate of potash and oxalic 
acid that must be combined to form oxalate of potash , 
and best method of making it ?—W. R. 8. 


' ° 


PROF. J. W. MALLET, F.R.S., has analysed 
the ash collected iat Bahia de Caraguez, 
about 120 miles west from Cotophxi, where it fell 
to the depth of several inches. The specimen was 
a light brownish grey, very finely divided, mobile 
powder, soft to the touch. Quartz, two felspars, 
augite, magnetite, and thin scales of deep red 
specular iron ore were distinguished’ by aid of the 
microscope. When strongly heated, it turned 
dark red-brown, and fused to a nearly black slag. 
Several concordant experiments proved that silver 
was present to the extent of abdut one part in 
83,600 of the ash, or about two-fifths of a Troy 
ounce per ton of 2,2401b. Small as is this propor- 
tion, it mußt represent a very large quantity of 
silver ejected,during the eruption, in view of! the 
vast masses of volcanic ash which fee have been 


spread over such an area as is ind ib ated by the fall 
axaguez. 


Tempering-MiIII Picks. The Willers’ Review 
says: — The tempering of mill picks is more of a 
matter of care and observation than any special 
material used in the process. More picks are 
spoiled by burning or-overheating the corners than 
by any other part of their manufacture. A slow 


fire and heating back from the- point is an essential: 


feature. Do not draw the edge thin. Leave ita 
little blunpand grind, forthe, prpper.edge. Heat. 


to a cherry red, no more at the corners thar in the 


middle. Dip in clear water, and draw th . 
: Dy By s r Ace 
on a grindstone paper before 
tempering. expe BY cena A p A 99 
u How.. to Take Castor Gil. -The Jfontily 
Magazine of Pharmacy quotes: the following sug- 
gestion as to taking castor ‘oil fram a Frent 
source: — ‘Take à half-glass of fròt 


or with emery 


aloo tito ue 


as to make it fro 


latter is drunk, he says, neither the taste of the oil 
nor that of the beer is perceived. 


0 


* 


ot * ours help a 


A portion of this creamy looking: substance, if | 
rubbed upon a piece of clean brass, will produce a} 
mercurial deposit. The liquids have no colour whatever, $ 


il Worn Brasses with |. 
White Metal.—Will some reader of “Ours” kindly | 


pressure, cutting off at j the stroke ?—. 


ſacoumulators cannot be overwhelming. 
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2 88. vas 4 
ALL Communications for this department must be 
addressed to JI FIBRO, Langley Home, Dorking: = 


PROBLEM iTTL Br A. BOLUS: i, 
„„ sp al ty BMRB o aa 
a 


a 


H 


cr! ca 1 


E 


i |G UY Y 7 Y | 
! m YR S, a 


vih MÈM 


White, (8+7 


White to play and compel Black to mate in four moves. 


PROBLEM MLIII.- Br G. J. SLATER. 
Black. 


d 


z» 


9 7 


Wnite. [8 + 5 
_ White to play and mate in two moves, 


SOLUTION TO 1,050. 


White. back, 
2. B-K 5. 2. Anything. 
3. Q, R, B, or Kt'mates. ý l 
(a) 1,'P takes B (b). 


(0) 1. B takes P ((o). 
2. Et-K Kt 3 (ch) &o. 
(e) 1. Kt O B 4. 
2. Qtakes Kt, & o. 


NOTICES TO CORRESPONDENTS, 


CORRECT solution to 1,050 by I. M. Brown, G. A. A 
Walker (very difficult, but variation 1. Rt BA would be 


omitted with advantage); to 1,049 by J. J. Spenoe and 


| 


Electric Lighting of Railway Carriages. 
There are certain blunders of omission or 
commission in policy which ‘appear inexplicable. 
One of these is the omission to light railway 
carriages by elec’ 1 and another the recourse 
to gas and one Big y ‘dangerous appliances of 
illumination. ‘The peril of travelling reservoirs of 
gas has been painfully illustrated of late. It is 
strange that any company ‘has had, and still has, the 
hardihood to subject its passengers to the very 
grave peril which ‘besets'tlié use of gas in this way. 
Moré wonderful still is the ‘neglect to use the motor 
force available for the self-generation and storing 
of! electricity. bias there would be no great 
difficulty in so'adapti ing the nebessary apparatus as 
to make the moving Wféels of the barriage do the 
work of an engins. It is heedless to ‘emphasise 

this suggestion’ There is, of course, nothing new 
in the idéa; but it seems to be one of those very 
obvious matters Which are seemingly too plain to 
be perceived, or in someway Fall to im press that 
partioular part of the menfäl “constitution which 
we call the cominon-sénse instinot. The task of. 
providing trains which travel aß night with apania! 
i 086 
trains that travel by day, and onl ear lights 
for tunnels, could, we asa he nt ised to charge 
the acenmulators required by night trains. Lancet. 


! 3 y, sparkliug , DR. GEO. B. DOEkING, Ph.D., says that an 

beer, mix the doge of oil with it, and whip it up so,| alcoholic solution of oil of wintergreen rubbed on 
` e The oil thus becomes the marple slab of a god fountain will keep the 

intimately mixed with the froth, and if only the: 


flies away and not prove disagreeable to customers. 
It is well known that all essential oils are 
poisonous to insects. 
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ANSWERS TO CORRESPONDENTS. 


— 


% Ail communications should be addressed to the EDITOB 
of the ENGLISH MEOHANIO, 382, Strand, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Lettera or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
aa the names of correspondents are not given to in- 
quirers, 


% Attention is especially drawn to hint No. 4. The 
spaco devoted to letters, queries, and replies is meant for 

o general good, and it is not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisoments in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


The following sare the initials, &0., of letters to hand up 
„ evening, July 13, and unacknowledged 
elsewhere 


T. TATLOR.— R. W. Tarner.—G. Pottler.— L. T. Clarke. 
Rev. W. J. Rooke.—E. R Harris.—Waterless.—3bale.— 
Querist, Hebden Bridge.— Joh Wood. Hopo.— G. S. H. 
A. W. M.—E. Gobert.— H. E.— A Beginner.—Weald.— 
Eos.—8. Bottone.—Rolands.—J. Spencer Hollings.— Dr. 
Royston Pigott. 


VINDEX. (We have no recollection of the book to which 
you refer; but perhaps Heather’s Astronomical and 
Surveying Instruments” may help you, or Merrifield’s 
“Treatise on Nautical Astronomy.”)—ALPHA. (Cer- 
tainly the larger piston would move to the right and 
drag the small one after it, unless the steam pressure 
on the other side were equal to that flowing in by the 
valve. Why do you think it would not ?) -A. B. C. 
(Full particulars of all useful batteries have been given 
in our columns, and can be found in such a work as 
Sprague’s “Electricity.” Why not inquire of those who 
are advertising statements about the battery ?)— 
JUMBO. (You must scrape it, and then expose it to 
sunlight in a window, or in some way so that glass 
intervenes.)—AMATEURKO. (Yes, it is objectionable; 
but by care it may be made to do. 2. Depends on the 
lamps themselves; see many replies in back numbers. 
Must give the resistance of the Jamps. 3. Carbon; 
because, for one reason, platinum raised to a white heat 
is on the point of fusing, and as a matter of fact, does 
soften.) —MECHANIQUE ANGLAIS, (No; they are naturat 
productions. Perhaps you mean magnets, as you ask if 
it is possible to make one that will repel. 2. You can 
obtuin the electric light on a small scale with a five- 
cell battery. See back numbers and the indices.)— 
E. J. O. (Do you not understand that if it were neces- 
sary to give proportions, tha patent would be worthless. 
Probably the patentees do not themselves know what 
proportions yield the best results. It isa matter for 
calculation and experiment. 2. The razors are ground 
and stropped. 8. Why use porous cells atall? See in- 
dices. Porous cells are to be bought cheaper than they 
can be made.)—T. W.B. (The inventor's description of 
the Wimshurst influence machine appeared in No. 1127. 
Other machines of his design have also been described ; 
but why not procure the little work on the subject 
advertised on p. vi. last week? The machine would 
work in the conditions stated.)—AMATEUR. (The com- 
position for taking a mould of type in order to produce 
an electrotype is generally the best beeswax tempered 
with from five to twenty per cent. of virgin turpentine 
to prevent it cracking. In summer time, or if the shop” 
is very warm, very little turpentine suffices.) ALERT 
JOHNSON. (Vaseline is perhaps as good as anything; 
but those who are rarely exposed to the sun always 
“brown up” quickly, especially at the seaside. The 
cracking is troublesome; but it is doubtful if anything 
will prevent it except cold cream or vaseline, unless you 
keep the skin coated with sweet oil.) —HENRY HUM- 
PHRYs.. (The weight of water in the upper part acts 
on the air in the lower, which forces water out of the 
jet. A diagram of the common form will be found in 
No. 405. The pipe from the basin should take the 
water nearly to the bottom of the lower cylinder.)— 
ENO. (Tou can obtain reliable information about the 
Colonies from the Emigration Office, 31, Broadway, 
Westminster, S.W. Handbooks are published at the rate 
of Id. each, and circulars can be had gratis. At your 
local post-office there should be a bill on the notice- 
board giving that information. As to the United States, 
there is a wide field and plenty of opportunity for an 
engineer and draughtsman ; but he would be unwise to 
go unless he had sufficient capital to live on while look- 
ing for a suitable berth. As a rule, oraftsmen are not 
wanted? in the United States or the Colontes, but there 
is room in plenty for farmers with capital) —J. A. 
diet of skim milk is recommended for diabetes. Such a 
case, however, ought to be in the hands of a medical 
man.)—W.R, (We do not. Think it most unlikely 
thata combined list is published; but see the catalogues 
of the publishers, 2. The numbers referred to con- 
taining replies about eczema are 941, 942, 945, and 946. 
They can be had, post free, for 10d., preferably in halt- 
penny stamps.) -HALESOWEN. (The “register” of 
designs is kept at the Patent Office, Southampton- 
buildings, London, E.C. If you address the inquiry to 
the Comptroller, he will give you full information as to 
an inspection.)—F. CAWfHERAY, (You want a frog- 
plate. There is a full description of the method of 
managing the frog in P. H. Gosse’s “Evenings at the 
Mioroscope.“)— H. H. (The subject was discussed in 
the last volume, pp. 507, 528, 547, 509.) —MAGISTER. 
(The better way would be to consult the Voyage of 
the Challenger,” for although the greatest depths of 
soundings may be mentioned in many books, it is 
doubtfal if the lat. and long. are given, 2. We do not 
know that any one publishes a “cheap, acourate contour 


map of the oceans.”) AMATEUR, Wolverhampton. (You 
can soften brass by making it red-hot or nearly so, and 
allowing it to cool. If in a hurry, you can dip into 
water. It is again hardened by hammering or rolling.) 
—H. WALKER. (You can put a coat of silver on a steel 
plate by first coppering the latter in a bath, and then, 
after rinsing, immediately transferring to the silver 
bath. <A direct method is to prepare a bath composed 
of 15 parts of nitrate of silver dissolved in 250 parts of 
water to which 30 parts of cyanide of potassium have 
been added. When solution is complete, pour tha mix- 
ture into 750 parts of water containing 15 parts of com- 
mon salt. The iron or steel articles must be thoroughly 
clean and be placed for a few miautes in aquafortis ; 
then they should be rinsed well in water and immediately 
transferred to the depositing bath. 2. See recent bick 
numbers, and the indices. Perhaps a battery illustrated 
ia No. 1,138, p. 435, will sult you. We think it would 
be best to buy the lamp.) — J. F. DONCASTER. (You 
will probably find some reference to the battery con- 
cerning which you put the question in a letter in this 
number, ia which it is mentioned by its fancy or trade 
name. If you will refer to pp. 320, 435, Vol. XLII., you 
may possibly learn more about it, though it is doubdtfal, 
if, as you say, you have been a subscriber for 17 years, 
and have not learnt the simple lesson that as soon as 

anything wonderfal in the battery way is introduced. a 
description of it will be found in our columns. We 
cannot undertake to recognise every battery that i3 
brought out under a fancy name, and we are quite sure 
we have not “missed a very important notice.” We 
are sorry to see that the instruction which has been 
kindly given by our correspondents has had so little 
effect—in your case.)—D. G. (Merely a lemon squeezed 
into a glass, with a little sugar, and a bottle of soda- 
water.) —C. J. CARR. (Nicholson's “ Manual of the Art 
of Bookbinding,” E. and F. N. Spon, 125, Strand, W.O., 
price 93.)--W.G. (The process to which you refer is 
patented, and is worked, we believe, by Messrs. Brown, 
Barnes, and Bell, of Liverpool.)—Sesac. (There is no 

effectual remedy but thorough cleansing. Strip the 

paper off the walls and famigate each room thoroughly 

with burning sulphur, stopping up the air outlets. After- 
wards fiil up all holes and cracks in the plaster with a 

mixture of whiting and plaster of Paris.)—F. 8. 


FREESTON. (We do not know the address of 
“a good astronomist who can read anybody's 
planet. You are thinking of an astrologer, 


and astrology is-humbug. If you want someone to 
read your planet, you will not have much difficulty in 
finding him—that is, if you are prepared to pay.) — 
T. E. K. (It cannot be softened, in th; ordinary sense, 
but heat will fuse it—and spoil it.)—MICROPHONE. 
(Kindly see back numbers and the indices, or else send 
a more definite question. It is impossible to guess 
what you mean by s microphone.)—E.H. (A practical 
method of demagnetising watches was given by Prof. 
A. M. Mayer in No. 762, p. 184. We believe that the 
simplest method—one found perfectly successful by 
attendants on dynamos, is to keep the watch splnning. 
for some time near the field magnets, and in a variety 
of positions. That is, it is supported in a sling and 
made to rotate first with the xii. upwards, then with 
the vi, and so on. You will probably fiad similar 
treatment while your electro-magnet ig excited wlll be 
successful.)—-TRBEBER. (It remains with the “ nervous 
party to choose. Oocaine is used, but not very 
generally.)—-WAVERLEY. (Leave such things alone; 
study the laws of practical hygiene, and obey them. 
If, however, you must have a galvanic belt, you will 
find them described in back volumes, and portable bat- 
teries too.)—BEGINNER. (The solution for the so-called 
storm or weather-glass is made by dissolving together 
2 drachms: of camphor, 14 drachm of nitre, 1 drachm 
of sal-ammoniac in 2} fl. oz. of proof spirit.) - CON- 
TINUOUS BRAKES. (No more letters are wanted on this 
matter. Correspondents seem to be losing their temper 
all round. We really think it necessary to remind one 
or two that a man is not necessarily a lost sinner or an 
idiot because he believes in the Westinghouse or the 
Vacuum, and is deaf and blind to all demerits in either.) 
—T. H. RAMSBOTTOM. (If you want further informa- 
tion you must write the Lydney Dispenser direct. We 
have devoted nearly all the space we can spare to noises 
in the ears.)—J. H. (The basis of all depilatories is 
lime; it is harmful to the skin. The only effectual 
way of removing superfluous hair is by electrolysis. If 
you like to send a stamped addressed envelope to Dr. 
Allinson, 1, Duke-street, Portland-place, he will tell 
you where you can have this done.)—WATER BIRD. 
(The bath has been badly galvanised, and nothing but 
regalvanising or painting will be any good.) 


HARNESS’ ELEOCTROPATHIO BELT 
should be worn by all WEAK MEN AND WOMEN. It restores 
health, strength, and energy to the whole body, and pon 
relieves and oures all Nervous and Rheumatio Affections, Livor and 
Kidney Diseases, Sleeplessness, So. Thonsands of testimonials 
received. Pamphlet and advice free of Charge. Harness’ World- 
famed Electro pathio Belt may be obtained (post free) by remitting 
Cheque or P.O. for 21s., to Mr. C. B. HARNESS, Consulting Electri- 
olan, THE MEDICAL BATTERY COMPANY (LIMITED), 53, 
OXFORD STREET, LONDON. W. (corner of Rathbone-placo). 


CHARGES FOR ADVERTISING. 


Thirty Words oo oe oe oo oe ee 2 6 
Every additional eight worde. 0 6 


Front Page Advertisementa Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph advertisements One 
per line. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—tor i 
b 
Twenty-four words 69 . 08 
Jor ev 


succeeding Hight Words.. ee ae e 0 8 
ADVERTISEMENTS in the SIXPENNY 


Bixteen words ee es ee se ee ese Be 0 6 
For every succeeding Eight word „ 0 


% It must be borne in mind that no wi ioe 7 ad vertisementa 
can appear in the marenn Sale advertisements 
must be prepaid ; no motion is made on repeated. nsertions 
aad in 82 
no 


i he address ia included as part of the advertisement, and charged 

or. . 

Advertisements must reach the office by 1 pm. on Wedneaday to 
umber. 


nsure insertion in the following Friday's n 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCR 


Sa. 64. for Six Months and lis. for Twelve Moutha, Post Tres to 
any part of the United Kingdom. For the United States IA, or 
3 dol. 250. gold ; to France or Belgian 188., or 16£, 50a. ; bo Indla 


via Brindisi), 158. d.; to New Z the Caps, the W. 
tudes, Canada, Nova Sootis, Natal, or any of the Austral 
Onies, 
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great. decision and i 


tion of these results I shall first draw atten- |: 
tion to astronomical data provided by the 
measurements of double stars and other 
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Of this observation Sir John remarks :— 
‘‘Charmingly divided with 320 (20ft. re- 
flector). The discs like two grains of mustard 
seed separated by one-third the diameter of 
either. Vicine, according to Struve, but at 
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least pervicine. Distance between centres 
From this it follows the discs were 
. in diameter divided by an interval of 
.* in the clear, calm sky of the Cape 
Observatory. a Le : 
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MICROSCOPICAL ADVANCES. — XXI. 


By Dr. Royston-Picort, M.A. Cantab., 
F. R. S., F. R. A. S., Memb. Roy. Coll. Phy- 
sicians; Fell. Cambridge Phil. Society; 
formerly Fellow of St. Peter's College, 

Cambridge. É a 

; Diffraction, Ancient and Modern. 

Destruction of Spurious Mercurial Discs and | | 
the Apparition f. d New Test Diffraction | . 
Ringe ae ee 8 
NE-MILLIONTH of an inch will- now. = 
he “dénbted thy the Tanitd (p) rând the hae 
trigonometrical’: canon’ assumed: that a, body ||: 
fied. 1000 times, will at -10in. oe 


— 42 .= 1 t 


re} 


m 
an Angle of 2062655 (seconds of: arc) . 
The writer has spared no pains in de- 
termining; in‘ the first placg, the ‘possibility of | 1.5." 
defining, bya power of one thousand diameters, 1 
a spider line presented as:an image, reduced. 
in miniature one hundred and forty 'titnes,'s0'].¢ © - 
5 e laok Une and pairs af E E a 

enythe f 4 0;000th 2 i A in Wit a 5 ar 1 e i yee ey i mene 
well dete bright er k: 1230000 h of ie a ae i A, d e ie ee 1 101. 
an inch. (Exhibited 40, the Camh, Fhilosg The disc magnified 320 times, sübtends a 
phical: Scoiety.) . But, an Opinion, has been, visual angle of 320 *- 1601 This! by 
expressed, that the demonstration of the } 
visibility 6f An optical image is'a very dif- 
ferent thing from showing as real object of 
‘this minute size. Impressed with dhe weight 
of this argument, the writer has sought for 
instances of: real objects. of a magnitude 
sufficienty minute to meet the difficulty. He 
now proposes. to, present the results of in- 


quiries patiently carried out. The research 


a 
4 


1 
i 
Iie 47 ! 
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instead of 320, a: magnitu 


’ 


'1-380,000th at 10in. 
Let us inquirs at what ‘visual ‘angle ‘the 


1 3 5 | 
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exceeding minntenesa)|! , ee 
microscopically, and comparing observations |: 0.) :. jp O 
made upon them with similar observations ; 
made with, the sister, instrument - the tele- 
scope. In order to give some precision to the 
inquiry, it was found necessary to construct]: gf 
a handy. table of ‘magnitudes, and adopt the 
same critical test for each instrument—viz., |" 


thé visual angle subtended within the focus |- a7, © 
ok the. eye-lens by the objects referred ‘toy | V 
Visiondis supposed toe be. adapted toia clear]. III — 
view at a distance of 1 bin to A e E E 
MET s a y SPAIRN? L S P 222 rea 35 ee ö (heer eran eci nce teed baton eee 
Abtendl a, an inch magnified 1,000 times Smallet nisgnitudes are sech, A touph éti! 
tioma ne angle 20 neariy*.. Tabula, Imate way ‘be formed. in such ‘a. case by. the 
. [data given by, Saturn’s ‘satellites, seen at 4 
= | z TENEN E 4 distance of 780,000, 000 miles, at opposition, 
Diameter N Engle subtended which I find to de for i 
1, O00 times. a (a at 2a F Tir. etas, Rhea, Dione. i 
ie „ a oe 5 t 1 -i . Ppor Ju lo { J. 8 AL: 5 7 a 40 Hes x ae wie V ah 2 H 
Half-millionth of an inch ( 103 . Sth mag. Sth mag. Loth mag. 12h mag“ 
phe millionth n „„ 20.6 . Considering, therefore, that a star is more 
1.800000 h „ He brilliant than a satellite, a 13th-magnitude 
1.500, 00t b „ „ 410 disc may safely be assumed to be less than 
1-400,000th «5. „ 510 1-10th of a second. = -° 
1-300,000th . „ „ 69-0 Dione can be descried on a fair night with a 
1-200,000th’ „ 5„ 103-0 R E his 
1-100, 000th „ 206˙0 en ; 
280 0% h „ „ 2590 nearly FIGS 


Under the microscope I have succeeded in|. 
developing brilliant objects approaching these- 
mensions, and in confirmation and illustra - 


objects. | oe 8 N ä 

| power of 200: this gives a visual angle of 
Boe alt | Mazni- i 20", which is a visual angle presented by the 
Object. | Observer.. Power tudes, | Size E millionth of an inch, seen at 10in. distance 


__| with a power of 1,000.: But if a stringlet of 
these minute objects could be discovered, or, 


Star 2. J. Herschel | 820 8˙9; 89 3” | 3”. . 
> One-sixteenth should be added for accuracy, as 1—16th. 
= 0'6265” nearly, as the millionth is 20:6265”, E 


. © If 6z be the diam. of discs, 2 is the interval. So, 
Sz + 2 T 3r=3}" ~~ l 
; i : + l : ae Ca = 2 

24 = 1—6th’ 


the. 


5 i A=1—-68000' v- 1u? ' 


on the bag produced, at, will, aa p 


With 1,000 diameters |: 


„„ e e 


16th“ de. 320.1537 „This visual angle with |: 
* Int te 2 ter ee DL 2 „ee Be ee Re OP >i | 
1,000", diameters would have, represented 


t 


4. . Pye lace OA TA ae Tet es lw yh e^. 
ſa thin. glass, cover. 0.00 Ain. 


from the aperture (a) is from 8 to 9in. 


farther, if they formed a continuous. dotted 
line, their visibility would be much increased. 


Such a diffraction-millionth line, in. a 


circular or other continuous form, beautifully 
bright, sharp and clear, I venture to bring 
before the notice of microscopists, as an 
exquisite test ring of microscopic excellence, 


and I propose to illustrate this by experi- 
ments and drawings. l 
We may observe en passant that both 
employ the same kind of eye-lenses, and that 
both vary the size of spurious discs. Now, 
the late Mr. Dawes stated that the divisibility 
of double stars was not so much affected by 
their smallness as'by the aperture, and after 
numerous observations, inferred. that separat- 
ing power = 4:50" = inches ‘aperture for 6th 
and. lower. magnitude stars. . 1 bast > : 
For dry lenses, ithe separating ‘power is 
said to be—Wave length X divided by ‘twice 
fie of tHe eint uber are, ‘which, “for 
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Y , 2 GTE 
blue light and 150 angular aperture is 
neath airings 
ten ee i | learly. “ n 
Paine of 70 100000 i a 
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ments, and accompanied iby the new brilliant 
„ e eee ois eta RNA. e d `í nuatic 
‘test ring of almost, inconceivable attenuation. 
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e e viona? Toil ‘ub po OMe i if ee I 5 
clean: globule. Struck with a steel spring it 
‘was crushed,’ the larger Particles Were Con- 
tinually swept away, and the remainder again 
e f 3 Yy ' 71 2 ere s94. 
repeatedly ‘smashed!’ All -these~‘globules, 
SUR ALS SV, uai Dii eoleg agtig! i ea OREM g. 
however small, exhibited, under, sübstage 


illumination a bright. halo, as though sur- 


— . e 


rounded with a membrane . 

It now seemed: feasible: to expect careful 
Preparation, would exposé. particles, of sur- 
passing minuteness. „Lo define these.as black 
points seemed at first a hopeless task. Be- 


| sides, however, thë Subrillumination, vertical 


light: was nowicondensed downwards through 


the object-glass. A"! variety of phenomena 


then appeared, both new and significant 
(Fig., 1); The. globules, ‘protected’ with 
thick,’ were 
illuminated, so that the ‘object - glass 
condensed an, imagè., of he. pètroleum 
flame (J) upon. the. object :(o).. Among 
the small globules Which did not touch the 
cover, their: spheroidal surfaces reflected 
some very puzzling images, resembling indeed 
very strange: diffraction rings, but of toe 
great regularity and ‘similarity. These 
images are drawn in Fig. 2.* The globules in 
upper contact presented the aspect of minute 
circular plane mirrors. „ l 
It then occurred to me the globules would 
be preserved from tarnish and complete 


j J | oxidation by immersing them in oils. I had 
found the diameter of the. bright image in 


the dry free globules to be nearly one-third 
of the globules, also at the same.time seen 


3 by dimly illuminating it from below. But 


when petroleum was insinuated the image 
surprisingly diminished to nearly one-eighth 
of the diameter. It then at once seemed 
desirable to measure a good many globules 
as well as the images evolved, in order to fix 
an approximate ratio. 3 


* (r) is a transparent reflector throwing the light (0 
down upon the object (o). The exact distance of flame y 


a ee 


. a a d T a 


The dry images—i.e., in “dry mounts” |rigg, tried the experiment with success from a 
(Fig. 3). On close investigation and changing | boat on Derwent Water. Naturally he would. 
the objectives, the dry images on the non- | seek for an explanation of the cause, and after 
contact or free globules were discovered to om over the 1 F 4 ve 
be formed of a miniature of the illuminated | ralse Waves—at Orst small, but graduat y 
front and setting of the objective, and in each | ugion. ce 5 . 1 

i : 

Fie 3 3 the globular diameter (d), wind plowing over water covered by a film of 
757 0 l oil “ cannot easily catch upon it, so as to raise 
vé il-1 mmersed Globules. — The cause | the first wrinkles, but slides over it and leaves 
of the diminished images ($ô) appeared to it as smooth as it finds it.“ Franklin argued 
be the strong capillary attraction of the|that the wind being thus prevented from 
petroleum insinuating itself between the raising the first “wrinkles” on the surface 
surfaces in contact, and reducing them to] cannot produce waves”; but that argument 

a more truly spherical form. The minute 


does not apply in the cases where, a storm 
reflecting surfaces, caused by contact of the | arising at sea, the master of the vessel uses oil| JMMISCH'S “APPARATUS FOR 
globules with the cover were also reduced 


to prevent the waves breaking inboard. An MEASURING HEAT.” 
very considerably in size. 


instance occurred recently with one of the N electrical pyrometer, or apparatus for 
A further and important result appeared. 5 5 1 988880 measuring Temperatures, has been re- 
‘The extreme fluidity of the paraffin ulti- | by another, and the sea being rather rough, | cently patented by Mr. Immisch, of Torriano 
‘mately caused it to exude and spread, thus rally i siti Avenue, London, N. W., and is desoribed in the 
; ’ was naturally in a position to get wet : À 
-gradually forcing down the cover closer and | decks. Signalling to the towing vessel, following manner: —It is well known that the 
tighter upon the globules, until even the oil was slowly trickled on to the waves, electrical conductivity of different substances 
smallest visible were reached. These globules | with the result that the disabled steamer | is affected by changes 5 5 e 
at the instant of contact mostly assumed a| was towed along with a comparatively dry conductors, and that effec 5 a 
minute circular shape, and in this form pro- deck. The oil in these cases should be pre- utilised for measuring Kr ge s i ti 
vided a great variety of star discs too minute | ferably of a rather viscous nature, the object | invention consists in making 55 de e 
to develop their minute images being to spread a film over the surface, and pre- junction with a Wheatstone bri p rere 
Castor Oil. mene 1 d the | Vent its being broken up into crested waves ment in which the arms are made of carbon 
Im ion.— expecte the |; h th ; Frankli ms and of metal, whereby the effect produced by 
denne t this cil woul t ril ter Wit the accompanying spray. Franklin seems f to which the 
th y. ould temporarily master | to have apprehended that fact, too, for he the changes of temperature which th 
e capillary attraction, and preserve the h hen the wind f apparatus is subjected is increased or multi- 
l 7 says that when the wind blows fresh, there | AP! h 5 
lower globules from double contact. But are continually rising on the back of every plied, and the resistance which it is necessary 
this oil, after a time, also crushed down the | great wave a number of smaller ones, which to insert or withdraw in order to re-establish 
particles. Before this state arrived, how- | roughen its surface and give the wind hold, as | the balance of the bridge and bring bas ph 
ever, there was abundant opportunity to] it were, to push it with greater force. This nometer back to 9 5 pe aloes 555 
study the images (4 ô) in detail before the | hold is diminished by preventing the generation indicative of the degree of temperature 
J. ges (199 . d. The choice of conducting substances 
flat discs were formed by compression (see of these small waves, and when, therefore, oil. panne . h f hich tho apparatus 
Fig. 3). is spread on the surface the wind, in passing | depends upon the use tor 51 hi 1 4 
The brilliance of the reflected flame did] OVer the large Waves, tends to press down the . intended. In the case of very high degres 
not appear to suffer any dimness from 
reflection by the minuter planetary discs. 
(To be continued.) 


gradually displacing the oil which is forced 
out through the upper graduated valve, A 
piece of tubing leading from the valve to the 
water may be used to prevent the oil from 
blowing to leeward; while the buoyancy and 
portability render the vessel extremely useful 
wherever oil is required for “stilling the 
waves.” Now that so much attention has been 
devoted to this question, and it has been so 
abundantly proved that oiling the sea tends at 
least to keep the ship dry, it is probable that 
inventors will turn their faculties to the pro- 
duction of suitable appliances. 


small ones. Franklin also says that once, of temperature, such as those found in furnaces 
in conversation with Count á Bentinck, of | for metallurgical operations, the parni pre- 
Holland, his son, and Prof. Alemand, fers to make the arms of the bridge of carbon 
mention was made of a letter which |and of platinum, but where the temperature ìs 
had been received by the Count from not so intense (such as when applying 

Batavia, and in which the use of oil was inci- invention to apparatus for clinical purposes), 


dentally referred to as having at least done silver or copper is preferred in place of 


: : latinum. l 
something to save a Dutch ship from damage. | P It is well known that the resistance of carbon 


Whalers in the Arctic seas often make use of 
oil for quieting the surface of the water, and 
their boats ride out a storm while attached to 
a whale from the lance wounds in which oil 
slowly escapes. The smooth sea, or slick, to 
leeward of a dead whale is also well known to 
all seamen engaged in the trade. The United 
States Hydrographic Office has taken an inter- 
est in this subject for some time, and regu- 
larly devotes a portion of the monthly issue of 
the “Pilot Chart” to reports received from 

masters of vessels and others, which reports 
have been issued in book form. Thus we find 
in the report that experience seems to demon- 
strate that the thick and heavy oils are gener- 
ally the best—mineral oil not being so effective 
as vegetable or animal, though crude petroleam 
does give good results—its value decreasing 
in proportion to the degree of refinement. Fish 
oils, cocoanut oils, and others which become 
thick in cold temperature, may be advan- 
tageously thinned. with petroleum or the refined 
oil. Two quarts of oil per hour is said to be 
sufficient ; but in order to obtain the best re- 
sults it should be supplied in such a way as to 
spread to windward. The usual’ method of 
applying the oil is by means of a perforated 
bag containing oakum or waste; but this is 
defective, because the quantity cannot be 
regulated, and it is not to be recommended, for 
when not required for use the bags are apt to 
be stowed away in corners where they become 
heated, and, if certain oils have been used, are 
liable to, spontaneous combustion. Accordingly, 
Mr. Townsend devised his oiler, which is a 
hollow metal globe about 10in. in diameter, 
and holding about a gallon and a half. TO 
protect it from injury and to add to its strength, 
heavy wire rings are soldered on the outside, 
by means of which it is slung outward. It 
has an air-chamber to float it in a proper 
position, and an upper and and lower valve to 
regulate the flow of the contents, A ballin 
the upper valve regulates the flow of oil and 
stops it automatically when action is not de- 
sired, but the manner in which that is done 
requires some further explanation than the in- 
ventor has yet published. When the vessel is 
filled with oil the upper valve is adjusted, and 
the water gains entrance by the lower valve, 


“THE USE OF OIL FOR STILLING 


WAVES. 


LTHOUGH it has been shown that oil is 

of little use for quelling the turbulence 

-of the waves at the entrance to ports, there is 
no question that it is of great advantage on 
the deep sea, and enables vessels to ride out a 
gale with comparatively dry decks. In view 
of this fact, Mr. T. F. Townsend, of Philadelphia, 
has devised an “oiler” which will allow the 
oil to escape as required in suitable quantities, 
-The practice of using oil at sea for preventing 
the water breaking inboard is very ancient, for 
-itis mentioned in the writings of Plutarch, 
Pliny, and Aristotle, who seem, however, to 
have had so much knowledge of the effects 
Produced that they were aware of its compara- 
tive uselessness in shallow waters when urged 
„into yiolent action by a storm. Oil spreads 
over the surface of the deep, rolling waves, and 
prevents them from being churned into spray; 
but, on a harbour bar, it seems to have 
but little effect unless supplied in very 
„large quantity. In modern times Benjamin 
Franklin was one of those who examined into 
the question, and some of the results of his 
ı investigations: were embodied in papers pre- 
sented to the Royal Society in 1774. Franklin, 
writing to Dr. Brownrigg in 1773, mentions 
several things that he heard about the effect of 
oil on troubled waters; but, what is of more 
importance, describes his experiments at the 
large pond on Clapham Oommon. One day 
- when the surface was very rough, he brought 
out a oruet of oil and dropped a little on the 
surface, but the effect expected was not pro- 
duced. Franklin's being an essentially ob- 
s servant mind, he was not long in discovering 
that, being on the leeward side, the wind 
simply drove the oil on the shore. Accotdingly 
be proceeded to the windward side, and“ there 
the oil, though not more than a teaspoonful, 
produced an instant calm over a space several 
yards square, which spread amazingly, and 
extended itself gradually till it reached the lee- 
side, making all that quarter of the pond, 
perhaps half an aore, as smooth as a looking- 
Slass. After that Franklin often repeated his 
experiments, and in company with Sir John 
Pringle and the above-mentioned Dr, Brown- 
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decreases, while that of silver, copper, and 
platinum increases, with an inorease of tem- 
perature, and any heat applied will disturb the 
existing relation of resistances, The use of 
the Wheatstone bridge principle enables the 
patentee to a large extent to be independent of 
the resistance per se and of the current pain 
at any particular time. The calibration 18 
performed empirically by moving a sliding 
contact in one of the arms along till a balance 
is obtained; the extent of such movement 18 
the measure of the temperature acting on the 
apparatus, and is indicated by a pointer on- 
suitably divided dial. A suitable method of 
carrying the invention into effect is illustrat 
in the accompanying figure, which is a 
grammatio view. A, A! and O, C! represent 
the four arms of the bridge. A highly sensi 
tive galvanometer, G, is included in a circuit 
between the point of junction between the 
arms A, A? and that of the arms O, Ci, and 2 
battery, B, is included in oirouit between the 
point of junction between arms A and O an 
that of arms A! and Ci. The ective re 
sistances of the arms are so arranged that ats 
given normal temperature no ourrent will pas 
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through thig N sions but above or the original. He „ sah 5 5 3 y K ed . 
below such normal temperature a current will | photographic negative for the grey plate as a cuns : Dees ck 
pass in one or other direction through such 9 of 1919 tone for this plate, or the W . F 3 
galßanometer circuit. A suitable variable | transformation into positive and negative is determinate quantity when the limits of integra- 
resistance, R, is arranged in one of the arms; and | not necessary. He then has a plate in which | tion are finite. as in the previous case. I consider. 
is moa in the ang as n o a 8 all has bon . but peda is 8 print | the cases somewhat analogous. The kinetic energy 
one end of same being connecte 0 or reproduce the yellow colour, another in : mn vꝛ . i 
while a wire, P., is also connected 10 880 arm ich all but that to reproduce the blue has ofa moving mass is ——-, and we sometimes see it 
and to a pointer, P, capable of being moved over | been obscured, and so on throughout the entire 
resistance R, with which it is in contact. | plates. When the negatives are used for pro- 
Sppposing arms A! and Oi to be subjected to the | ducing gelatine printing plates, and these 
source of heat (one being of carbon and the] plates are printed in the corresponding colours, 
other of metal), and also supposing that it is | the six single printings are produced. 
required to measure a temperature of from 95to| He copies these six negatives on gelatine 
110° Fahr., as would be requisite for clinical | printing plates, and prints the sheet yellow by 
purposes, the resistances of the arms are] means of the negative provided with yellow 
arranged in such a way that at 950 no current | colour. This yellow print is now placed in the 
shal] pass through the galvanometer G. Up. to] customary printing press, and printed with 
that point the current will pass through the | flesh colour from the plate provided with this 
galvanometer G in one direction, and when the | colour. The sheet so printed with yellow and 
temperature of 95° is exceeded the current will | flesh colours is again printed with the plate 

in. the. reverse direction. When the in- | provided with red, this sheet provided with the 
strument has attained the temperature of the | yellow, flesh, and red colours, is again printed 
source of heat, pointer P is moved along re-| with blue from the plate for the blue colour, 
sistance R, until a balance is re-established. | and the picture produced with these four 
The position of the pointer P on the dial will | colours. The so-prepared sheet is now printed 
then show the temperature actually attained. | with grey from the negative printing plate 
Asa matter of course, the calibration of the | containing the grey colour, and then with the 
instrument is attained by submitting it to] tint applied to the last printing plate for in- 
known temperatures and marking the dial|tensifying, or finishing the colours, so as to 
accordingly, It will be seen that pointer P | produce the complete picture. It will be 
serves both to re-establish the balance and also evident from the foregoing, says the patentee, 
to indicate the temperature on the dial. It that the successive printing of the sheet with 
will also be readily understood that the sensi- | the various negative plates, provided with the than that of Plato. Or to come down to later 
tiveness of the instrument depends on the ratio appropriate colours, will produce an exact copy | times, Kant hos 1 15 and e ae niau 
which resistance R bears to the whole resist- | of the original photograph in the colours of 5 aleo, Trom its interohangeability with 
ee 155 15 which 8 8 . By | the natural object. the others as a fundamental unit. To assist us in 
which pa h e eithe 1 9 5 Taken otata —ñ— completely | freeing _ our minds mon, abaolute | 
10n3. lider a r - 
the same instrument may be used for indicating WHAT IS ELECTRICITY ? * Morgan in ae 015 on the “Calculus of Wane: 
different ranges of temperature. ‘ i ; tions,” namely, that we are accustomed to regard 
Instruments of this description will be found T is a common statement that energy can neither | quantity as being generated by the successive 
useful for clinical purposes, as the whole may be created nor annihilated, and that the total | addition of equal increments; thus an hour is 
be made in a compact and : table fo ‘Ag | energy in the universe is a determinate quantity. | considered as the sum q£ sixty equal parts called 
compact and Portable form. As The first part of this statement, although true, is minut inute of 60 d a d | 
the parts to be exposed to heat can be made | not in itself of vital importance, while the latter cape 1105 ed: 3 ne 5, ind in uber. 
slight and small without detriment to the part is not true. It is perfectly true that neither K anal 1 i ae te Thi 1 the e at 
efliciency of the instrument, the indications are | time nor space oan be oreated nor annihilated, and | probess for the Human mind, but conceive of a. 
almost instantaneous, and readings may be| yet nobody attaches special importance to this ind to which the natural process would be to 
taken without removing the instrument from | fact, ot says anything about the conservation of | consider quantity as*generated by the successive 
the patient, while for metallurgical and other time or space, and certainly nobody ever tried to | addition of percentage increments; to such a mind 
purposes the instrument will be found of great | prove as a corollary that the total amount of | what to us is the theory of logarithms would be 
convenience, inasmuch as readings may be taken | time or space in the universe is a determinate | the common arithmetic, and what we express as 
any distance away from the source of heat, tag ae e value of this principle of the conser a+ 4 mould be a dioni operation., 7 tat, it 
A à 1 was employin is ccnception of kin a 
vation of energy is, that it is the expression of the Napier discovered logarithms Und not by the ex- 
quantitative relations of phenomena. Nearly all, tended conception of exponents, as is sometimes 
if not all, phenomena consisting of change, or suc- 
cession of events in time, are referred to force; 


5 1 3 given De Morgan's meaning 
now we find that all measurable forces have a om memory and do not quote his words. 
definite quantitative relation to each other (the 


Let us apply a similar method of analysis to the 
correlation of forces), such that the disappearance 


theory of fundamental units. Maxwell gives. 
; 3 35 length, time, and mass as the three fundamental 

of one kind of activity, change of position, &c., of 

material bodies cannot take place without the 


units on which all others are“ made to depend. 
l These units, however, are fundamental only in a 

appearance of an equivalent amount of some other 

form or forms of activity, Co. This itis that makes 


relative sense, as we may take other magnitudes 

8 as fundamental, and make length, time, and mass 
the conservation of energy the keystone of modern 
science. It is the modern equivalent for the old 


depend on these. 
The most general statement of the theory is that, 
cause and effect. three independent units having been established, 
Potential energy may always be expressed as the 
line integral of a force. When the force follows 


all other 1 units may be made to depend on 
the law of inverse 5 as in gravity, electric 


these, reducing the whole to a connected system. 
and magnetic attraction, the integral is finite even Space, or the more specialised conception, length 
when the upper limit of integration is infinite, 


and time, are among the earliest abstract notions 
providing the lower limit is finite; but if the lower EA T H ae 1 Bas na ate pee 
limit is zero the integral is always infinite, and | ene of h RER le of 105 = o general adop- - 
therefore the potential energy (in case of attrao- | tion of the principie of the conservation of energy 
tion but not of repulsion) of a finite system is that 3 5 a 5 its pre- 
infinite. If we have a system of attracting bodies, 9 0 ed . a mid weight” o f 11 5 older f 
say, gravitating masses, this infinite value will re- The vis viva of Newt y hich al 
present what may be called the total potential 1 tis the i ipa tad 5 pri 92 * 8 1 1 6 
energy of the system, but the bodies having come | e: pies gy) was not m v? but 
into actual contact, if we suppose them incom- m being the weight and g the force of 
pressible, have parted with all available potential 
energy, the other part corresponding to the dissi- 
pated energy in the theory of heat. me 

Now, this available energy where the bodies 
‘vary in size, shape, density, &c., is different for 
every final. arrangement, as the closeness or final 
‘contact would ‘depend on this; also the arrange- | Ma L 4 

jent which brought the denser bodies nearer the | unit of mass [E T L-?]; and, in fact, the only 
common centre of gravity would, other things | definition of mass wa have which is at all charac- 
being equal, give the greater value to this avail- | teristic contains this formula by implication. 

able energy. As the order of approach of the We may define mass as that which possesses 
bodies may be changed without altering the weight or attraction for other masses j but it is 
amount of energy, we must conclude that the latter only when we add that a mass moving w tha given | 
is either infinite or indeterminate, according ‘to | Velocity is capable of doing a definite amount of 
which measure of energy we adopt, Maxwell work that we obtain any distinotive idea of mass ; 
states that “ the existence of a potential function | instead, however, of substituting energy for mass 
in the field near an electric current is not a self- | Ye pense onra i 5 Lal ETP Pae Morgan z 
: ; evident 5 e princi conservation | o l; 
ae ~ nacessary coverings to such extant as {.% 9 aa the potential ere infinite number--pethod, to which this would be the natural order, 
155 ‘yellow, rdd, btue; or flesh oolour, and the „4451. Again, we always think of a velocity. as- the ratio 
nishing-tone of the original makes it requisite, | e By TOWNSEND WOLCOTT, in a paper read before the] f a distance to a time; but there is no reason why 


in order to reproduce the colours contained in ew York Electrical Sbolet 7). „ewe should not regard. velocity. as an independent 


stated that this energy resides in the body. But 
as the velocity of a body is merely relative, this 
kinetic energy will have a different value for every 
other moving body with which we compare.the | 
given one. 

If two bodies collide, they will, in coming to a 
common velocity, convert all their available energy 
(available relative to each other) into some other 
form, and if we regard some third body as a 
standard of reference, there will still be a quantity 
of energy dissipated, the amount, of course, being 
different for each different body taken as a 
standard. The reason why the idea of the dis- 
sipation of energy has assumed such importance in 
the theory of heat is that the energy of a hot body 
is referred to a so-called absolute zero of tem- 
perature ; but this being below the temperature of 
interstellar space, so far as we know it, we can no 
more reach it experimentally than we can the. 
absolute zero of contraction mentioned above. 

Prof. Dolbear, in his reply to Mr. Carl Hering. 
on this subject, speaks of energy as an objective 
condition: Here is just where I would differ with.. 

im. 

Energy is certainly an abstract concept, a class- 
designation for a variety of forms, and we in these 
times believe in the philosophy of Aristotle rather 


PHOTOGRAPHIC PRINTING IN 
| COLOURS. 


PATENT has been obtained in this 
A. country for what is called “a photo- 
graphic process for printin g in colours,” the 
inventor being Herr J. C. Hösch, of Vienna. 
It is not quite clear from the specification how 
the colours are obtained, but the patentee says 
that the invention enables him to produce 
exact coloured copies of objects of all kinds, 
Buch as living objects, oil paintings, aquarells, 
Ko. As an example of how the process may 
be employed, let it be assumed that it is desired 
to reproduce a water-colour painting in six 
different colours—that is to say, one yellow, 
one red, one blue, one grey, one flesh, and one 
intensifying or finishing colour. In such case 
the process would be as follows :—A photo- 
graphio negative would be first taken from the 
original water-colour drawing, and from this 
original negative five diapositives, or five glass 
positive pictures of exactly the same size would 
be made. These glass positives form the basis 
of the process of photographic colour printing. 
he glass positives are prepared by means of 
transparent and opaque varnishes—that is to 
bay, the whole, half, and finer tints are applied 
to, such parte as are not to be seen, or only 
slightly to be segn in each one of the above- 
named eolours for the production of a coloured 
original picture. a 
The so-corrected glass positives are trans- 
fetred in the ordinary. photographic manner 
into glass negatives, and the so inversed parts 
are retouched, The patentee covers all the 
parts, surfaces, and lines, which are`répro- 
duced. from the negative first taken and not 
required for. the special colour—that is to say, 
he provides.those party which are transparent 
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gravity. Energy, then, has at least an equal title 
with mass to the position of fundamental unit, on. 
the ground of being in the natural order of our 
mental processes. We. may therefore substitute: . 
energy for mass, and using H as its symbol and 
axwell’s notation we have the dimensions of the 
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magnitude, and a time the ratio of distance to velo- 
city ; or a distance, as the product of a velocity and 
a time, according to which substitution is made. 
Now, according to a statement of Prof. Dolbear, 
that energy has an objective existence as well as 
matter, of which the measure is usually considered 
mass, and ether, which as yet has no measure, we 
may construct a system of fundamental units of 
which one or two are the measures of objective reali- 
ties, while the remaining two, or one, are merely 
subjective impressions. Ifthe ether had an inde- 
pendent measure we might take mass, energy, and 
ether as fundamental units, making all three 
Objective, or, adopting the vortex theory, and dis- 
carding mass, we must take in again one of the 
merely subjective magnitudes to fill its place. 
This proposition, to my mind, is a good deal like 
saying that one of the dimensions of space has an 
objective existence while the others have not. 
Preceding the discovery of the conservation of 
energy was the discovery of the indestructibility 
of matter, and in some of the older works on 
chemistry it is stated that, while all other 
attributes of matter are changeable, the absolute 
weight remains unchanged under all conditions. 

As the weight is only determinate under deter- 
minate conditions, it has been recommended that 
conservation of mass should be substituted for 
indestructibility of matter, mass being considered 
the only thing that remained unchanged. But is 
this correct ? 

All the chemical properties of a body have 
determinate magnitudes when a sufficient number 
of conditions are fixed, and the whole method of 
volumetric chemical analysis is founded on this 
principle. 

I have gone thus at length into the general 
theory of conservation to show that it does not 
necessarily apply alone to energy and mass, but 
that the abstract generalisation from any complete 
series of quantitative relations between measurable 
magnitudes, not included in these two, is a new 
conservative principle. 

For if it were not a conservative principle then 
the magnitudes would not always have the same 
quantitative relations. Conservation is the state- 
ment of the uniformity of nature, or, if you prefer 
the sel gitar the constancy of natural law. I 
will add that the consertation of energy is so 
broad a ponini that nothing outside of it is 
likely to be of very great importance. From this 
point of view it is no more than we should expect 
that some one should establish a conservation of 
electricity, as Prof. Silvanus P. Thompson seems 
to have done, nor is it any proof that electricity is 
matter as Mr. Carl Hering appears to think. The 
most direct proof to my mind that electricity is not 
matter is the experiment of Maxwell, tried in 
1861, to prove that the electric ourrent has no 
momentum, 

The answer to our question depends in a great 
measure on the definition of electricity. The 
electrostatic unit of quantity is identical with the 
unit of electrification, and the electrification of an 
insulated conductor in equilibrium is all upon the 
surface; that is, where the conductor ends and the 
new conductor begins. This quantity of electricity 
is as definite a physical quantity as any other, as 
the operations of measurement, addition, and sub- 
traction may be experimentally performed upon it 
which is all that we can do with any physica 
quantity. We may therefore regard electrioity as 
existing in two dimensions (which, by the way, 
matter has never been known to do). Still, whether 
we adopt the theory of action in a distance, or 
Faraday's theory, mathematically developed by 
Maxwell, of stress in the dielectric, we cannot 
ignore the fact that there is a definite distribution 
of force in the surrounding space, which is in- 
vestigated in the theory of potential. Let us take 
the analogy of a shadow. A shadow in ordinary 
language is a darkened surface, but this darkened 
surface is merely a section of a darkened region, 
and it is this darkened region that is called the 
shadow in astronomy. Thesuperficial shadow can- 
not exist without the solid shadow, and, on the 
other hand, the solid shadow cannot exist without 
there being a superficial shadow on a properly. 
placed surface. Of course, to us a shadow is a mere 
negative, the absence of light. But suppose some 
one to be investigating it, not knowing that it was 
enly a shadow, he might regard the superficial 
phenomenon as the direct action at a distance of 
the opaque body, or he might assume an ether with 
all sorts of convenient properties, and explain 
matters in that way. But we regard the superiicial 
and solid shadows as merely different phases of the 
same phenomenon. 

The trouble with our question as usually put is 
that we define eleotricity as we have just done 
then insist that this is the genuine article, an 
fundamental in its nature, while all other pheno- 
mena which are essentially electrical are merely 
consequences of this fundamental quantity of elec- 
tricity, and then we demand, What is electricity ? 
That is to say, which of three or four other things 
that we allow to have a real existence—viz., 
matter, energy, &o.—is it? I would answer em- 
phatically it is no one of them. 
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Let us abandon absolute ideas and treat all eleo- 
trical phenomena as equally fundamental, simply 
striving to discover their relations to each other, 
and to other phenomena; then each discovery is a 
partial answer, and the only kind of an answer we 
will ever have to our question. As to our present 
knowledge of the subject, it is as great as of any 
other subject in natural science. Indeed, Maxwell 


says in his preface :—“ The internal relations of. 


the different branches of the science which we 
have to study are more numerous and complex than 
those of any other science hitherto developed.” 


I have often put the counter-question to my 
friends, What is heat? The unscientific ones 
usually say, “Heat? Why anybody knows what 
heat is; there is no use of such a question!” Or 
“ Heat is heat ;” or, Heat is the opposite of cold.” 
Those that have read Tyndall reply very glibly 
that heat is a mode of motion. But Tyndall's 
book only proves, and indeed only sets out to prove, 
that heat is a form of energy. We know that 
electricity, as we define it, is not energy; but we 
do know what its relation to energy is, which is 
just as important and characteristic knowledge as 
we have in the case of heat. 


PAINTING A COACH FROM THE 


WOOD. 


SAR one who was butslightly acquainted with 
coach painting: “ I can’t see why a painter 
who has served a regular apprenticeship, and 
afterwards perfected his hand on light work, 
should not he fully competent, and feel no hesitancy 
in painting a coach body.” Well, it does appear 
a little singular, because the methods are the same, 
and yet there is so marked a difference as to 
amount almost to a separate branch of icarriage 
painting. Light work is quickly handled, there- 
fore the workman on it does not acquire the extra 
patience demanded of the heavy body painter. 
Again, the surfaces being small the workman is 
ignorant of the method of colouring and varnishing 
large surfaces, some of which are plain while others 
are broken by orp moulding and windows. Then, 
again, the coach has many detached parts which 
have to be brought along. So much by way of 
introduction. A fine coach body fresh from the 
hands of a first-class workman is the embodiment 
of mechanical skill in joinery and graceful sweeps, 
and there are but few painters who do not look upon 
it with admiration, The wood is all so white and 
clean that it seems a pity that the fiend with the 
slush keg and paint pot should be allowed to soil 
it. First of all the inside must be ‘‘slushed.” 
Now while this work does not require much skill, 
itis important that the coating be laid evenly as 
possible and no spot missed. The canvas is glued 
on, and therefore must be proteoted by a coat of 
paint which is impervious to water. Next comes 
the priming, which, by the old method, should 
be a coat of raw oil carrying a little lead, a trifle of 
Japan and turps if the job is to be moved alon 
rapidly. Good brushes and clean smooth materi 
should be used. The coat must be brushed on 
freely and worked well into the grain and nail 
holes and corners, and wiped out so as to leave no 
fat edges, fat corners or runs. A week is allowed 
for drying—when the body should have a light 
sandpapering and be throughly dusted. The 
second coat need not be more than half oil to one- 
fourth Japan and turps, and lead sufficiently to 
cover the wood. Lamp- black may be added or not, 
but if added, then just enough to stain lead. 
This coat must also be well brushed in, and wiped 
out smooth and even. At least four days should 
be allowed for drying. 

The nail holes may now be puttied half full with 
good tough putty, composed of equalparts of keg lead 
and whiting and a stain of Japan. On the second 
day thereafter give a third coat of lead with oil in 
small proportion, and lamp-black sufficiently to 
make it a shade darker than the preceding coat. 
After two days finish puttying the nail holes and 
plaster the grain, knifing it down so that none is 
left above the surface. Allow no falling putty to 
harden on any part. On the third day thereafter 
apply the first coat of rough stuff, made of English 
filling two parts and keg lead one part, and mixed 
in half cna half of Japan and rubbing varnish, 
and thinned with turps, This first coat of rough 
stuff is a most important one to look after, for if 
it is laid on heavy and full of brash marks, it will 
return as a plague later on. It should be applied 
moderately heavy and worked down as smooth as a 
coat of lead. The three remaining coats may 
follow in twenty-four or sory ole hours, 
according to ciroumatances. Last of a stain or 
guide coat is to be given, mixed of lamp-black and a 
little rough stuff and laid on thin. Two weeks is 
none too long for the rough stuff to stand. The 
“rabbing out” or “ scouring” is next in order, 
and although it is humble work, and very tedious 
and dirty, on it depends the perfection of the 
subsequent painting. The rubbing proceeds, 
downwards, and as water has to be used freely 
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more or less of it will get inside of the body 
But there are some rubbers who flow more water 
than is really necessary, and if they are not 
watched will allow a pool of water to stand 
continually inside the body. The expert and 
sensible hand will work equally as fast, and yet 
fiow but little water. Corners should be rob 
out nicely, so as to leave the lines clean out, as 
they were before the paint was put on, and, more 
than that, a fat corner may in time ruin the wh 
painting by cracking. 


The rubbing completed, the body must stand 
twenty-four hours to allow the moisture to 
evaporate, after which give a thin coat of lamp- 
black. Next day hair off this coat and examine 
for defects. Putty all such, and next day cut 
down the putty and touch it over with Hack. 
English parple lake is selected for the panels, 
Mix a ground work of Indian and Tuscan red and 
lamp-black to a medium toned brown. Apply two 
coats—onea day. Hair off the first coat, and ses 
to it that the second one is fine and olean. The 
lake must not be stained by a dark Japan; gold 
size or varnish is preferable. Lay the lake somewhat 
heavier in the body than opaque colours. Two 
coats and colour—and varnish should make a solid 
job. The black parts may proceed with the panel 
colours, and when the oolour-Varnish has been lightly 
rubbed, black off the mouldings with colour made 
glossy with varnish. The second ooat of varni 
should be stained with black, while the third 
coat may be clear. Hach coat of varnish should 
stand at least three days, and be rubbed on the 
fourth day. The second coat receives the most 
thorough rubbing, but it must not proceed to far 
as to reach the first coat. The third coat is flowed 
on free and full and as clean as the finishing one, 
A week is none too long for the coat to harden. 
But the gloss may be cut off on the third day, and 
the subbing ba completed when the trimmers are 
through with the body. 


In rubbing the last coat remove the grit and cut 
the gloss well down with fine pumice, and follow 
the pumice with whiting, rottenstone, or omit 
both and give what is termed a water rubbing— 
that is, considerable water to little pumice. Use 
the water-tool freely in the corners and under 
mouldings and without stint. The finish differs 
from the varnishing, chiefly in the finer quality 
of varnish employed. The secret of laying the 
finishing varnish is to mass it on freely, andi brush 
itno more than is sufficient to level it. Very 
large surfaces are given an extra quality so that 
there will be no fear of its setting before the 
panel can be brushed entire. The extra quality 
is gradually taken off and wiped into the wiping 
cup. It is the flowing coat that assists in dro 
fine speots, and that produces that fulness an 
brilliancy noticeable on the best work. The 
beauty of the bare wood was spoiled by the first 
coat of paint, and the preparatory painting was 
very far from agreeable to the eye, but now, as & 
finished piece of painting, the colours and s 
are so beautiful as to be a marvel to those who 
are familiar with the process which produces it— 
The Blacksmith and Wheelwright. 


SHINGLE HOUSE AT THE AMERICAN 
EXHIBITION. 


E illustrate this week a full-size Shingle 
House, of two stories, with a verandah all 

round, and a piazza leading from the upper floor. 
The house is very picturesque, and of pease de- 
sign. In America great numbers of these houses 
are in vogue, where at the principal watering-places 
and summer resorts whole colonies of them are con- 
stantly beingerected, No two designs being alike, 
the monotony usually observed in places of a 
similar description in this or other countries 15 
entirely avoided, Individual tastes may be 
satisfied, bothas N and external details, wi 
the greatest ease, They are adapted for any climate, 
and the mode of construction renders them warmer 
in winter and cooler in summer than ordinary brick 
houses. ee may remark, in passing, that this ha 
been well exemplified in the house in question 
during the hot summer we are now experiencing.) 
The buildings are prepared and fitted together in 
Canada and America, and as only the best Canadian 
white pine is used, this may be rded as & 
guarantee of their longevity. Climatid influences 
have little or no effect whatever; indeed, they are 
improved externally in apporranos by weathering. 
The house illustrated has been designed and 
erected by Messrs. Stent and Co., of New Yor 
and 18, Parliament-street, at the American Ex- 
hibition, Barl’s-court, and we believe that Company 
have already seoured important orders for these 
houses, and are in a position to execute contracts 
on the shortest notice. We shall welcome the 
ereotion of many such houses at the seaside, for 
instance, and in country districts where the d 
unending, staring white plaster and stucco do much 
to ruin the natural beauty of the scene. 
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SNAKE-BITES AND THEIR 
REMEDIES, 


T continuation of his remarks on this subject 
(see p. 487), “ Eos” sends us a long paper on 
“The Treatment of Snake-Bites in Victoria,” by 
Dr. G. B. Halford, M.R.C.P.Lond., and Professor 
of Anatomy, Physiology, and Pathology in the 
University of Melbourne. The paper was read in 
1872, and we give portions of it below, prefaced by 
the remarks of our valued contributor :— 

“I send Dr. Halford’s treatment with ammonia. 
I always had great confidence in this active stimu- 
lant to the heart's action. Sir J. Fayrer's experi- 
ences, a8 recorded in his valuable book, were nearly 
all based on experiments in corpore vile. I have 
noticed that the human patient, next to the do- 
mestic pig, struggles hardest and lives the longest, 
which is a highly-encouraging fact. There are 
men who have lived a whole week after a bite (a 
in the case I alluded to of the English officer who 
was bitten two years ago at Natal), and, in India, 
-24 hours; bnt natives succumb to the poison very 
-quickly.—Eos.” 

Dr. Halford, in commencing his paper, gives 20 
cases of snake-bite treated by various medical 
men with liquor ammonia, 17 of which proved the 
. efficacy of the remedy, while the three fatal cases 

were those of children, and there were conditions 
which possibly explain the failure. He then pro- 
. ceeds :— 

I pass now to the consideration of the state of a 
person dangerously bitten by a snake, and to the 
- effect of ammonia when injected into the circula- 
tion. And here, in addition to a mere statement of 
facts, I must pass into hypothesis. 

In fatal cases of snake-poisoning, whether in 
this colony, India, America, or Africa, it may be 
stated as a rule, with few exceptions, that the 
blood loses its power of coagulation, and becomes 
thinner and poorer ; its colour resembling the mgst 
deoxidised form of Stoke’s cruorine. This blood, 
however, after death greedily absorbs oxygen, 
when exposed to the air, and it absorbs it more 
than unpoisoned blood. Since my attention was 
first directed to this subject, I have met with Dr. 
Harley's observations on the influence of poisons 
on the respiratory gases. In a dog poisoned by a 
puff-adder, the blood absorbed two per cent. more 
of oxygen than the healthy blood similarly treated. 
Now, as I asked in my first paper on this subject, 
why, when no impediment exists to the access of 
oxygen, should the blood become so gradually 

deoxidised in people bitten by snakes, excepting on 
the supposition that e had been added to 
the blood which prevented those aotions and re- 
actions between blood and oxygen upon which the 
manifestations of life depend? The fluid state 
of the blood is also in harmony with deficient oxi- 

dation, and yet there is no hindrance to respira- 
tion; no reason, like in drowning, why oxygen 
should not reach the blood; it does reach, but in 

‘the presence of the serpent's poison its life- 

sustaining power is withheld, unless some other 

agent be added to the blood to counteract it. 

I am inclined, however, to refer the changes in 
the blood to the introduction of germinal matter* 

` from the serpent’s glands, and all the symptoms to 
such changes. To explain: there is little, if any, 

- difference chemically between starch and su ar, 

but physically they are very different; little differ- 

-ence chemically between fibrine and albumen, 
physically they are very different. But both 

starch and fibrine are rendered soluble by the 
addition of minute particles of germinal matter: 

-in the first oase from the salivary glands, in the 

second from the stomach. True, with the latter 
is combined an acid, but without the pepsine cells 

‘no digestion takes place, and, what is very remark- 

-able,a very minute quantity is able to convert a 
‘very large quantity of fibrine into albumen, so 
long as the mixture remains acid; the pepsine 
cells require no renewal, since, for want of a better 
explanation, they are said by their mere presence 
to determine the conversion. A little spittle from 
a man's mouth will change starch into sugar within 
one minute. These things being true, is it un- 
reasonable to claim for the secretion of another 
closely-allied gland to the salivary an equal power 
in another direction? What the changes produced 
in the blood are we do not yet fully know; but 
that which in healthy blood is called fibrine is 
diminished, digested if you will, in the presence of 
serpent's venom. If the quantity of venom enter- 
ing the circulation is great, the changes are greater 
and the chances of recovery less. If the animal is 


small his chances are still less; if it depends much, 


npon oxygen with a naturally highly fibrinous 
blood, rapid oiroulation and absorption, it soons 
falls a victim, Thus a bitten bird falls in a few 
minutes from a twig to which it has hopped to the 
waiting reptile beneath; hence the old stories of 
snakes oharming birds, If the animal be in a 
great degree indifferent to oxygen—i.e., can live 
for along time under watcr, in carbonic acid gas, 
as a reptile or hibernating animal, with corre- 


* The germinal matter consists of nuclei 1-4,000in. 
diameter. The fluid is either slightly aoid or neutral. 


spondingly slow circulation and absorption, its 
chances of recovery are greater, it is naturally 
more. indifferent to the presence of venom, and the 
robability of absorption from a wound is much 
ess. 

But, it may be said, the symptoms of snake- 
poisoning come on too soon for such changes in 
the blood to be produced; but recollect the nearly 
instantaneous action of ptyaline. Again, if venom 
enter a vein, one minute will certainly suffice for 
its entire circulation through the body. Esti- 
mating the quantity of blood in the body at 121b., 
and the contents of the left ventricle at 30z., then 
the whole mass of the blood would be circulated 
by 64 heart-beats; and, taking the normal beats 
at 75 per minute, this quantity of blood would 
pass through the heart, carrying with it the 
imported venom, in 51 seconds, 

Believing, then, that in the blood itself the 
chemical changes occur which have their resultants 
in voluntary and reflex acts (will, motion), and in 
animal heat, let us turn to the condition of our 
snake-bitten patient. He is usually pale, with a 
great tendency to sleep, the heart’s action is feeble, 
and in some cases deep coma ensues, from which it 
is difficult to arouse him ; in fact, the countenance 
is like that of an epileptic after the convulsiont 
Do not the pallor and drowsiness indicate an 
anæmic state of the brain, or rather a diminution 
of the arterial capacity and extension of the venous 
surface analogous to that which takes place in a 
less degree in ordinary sleep, according to the re- 
searches of Mr. Durham? In all of the cases 
brought before you this evening, the functions of 
the cerebral ganglia and higher sensorium were 
completely in abeyance, or for a time extinct. 
Dead the sufferers were to both sound and light, 
and to this hour they have no knowledge of the 
injections to which they were subjected. Nowit is 
worthy of notice that recent views ascribe the 
phenomenon of sleep to the using up of the pre- 
viously stored-up oxygen in the blood, anzlogous 
to the views I propounded in June, 1867, for the 
accession of sleep in cases of snake-poisoning. 


There is yet another system of snake-poisoning, 
which deserves the greatest consideration; I allude 
to the condition of the pupil. It is that of extreme 
dilation, depending, as I believe, upon the condi- 
tion of the central optic ganglia. Light is pouring 
into the eyeball,and yet no refiex acts are produced. 
An exactly similar condition affects the auditory 
ganglia, vibration after vibration shocks the tym- 
panum, each falling silently upon the central 
ganglia, 

Sometimes this condition of the sensory ganglia, 
including probably the corpora striata, optic 
thalami, and corpora quadrigemina, exists whilst 
the higher cerebral ganglia either remain a long 
time unaffected or escape entirely; in the latter 
case, recovery resulting; in the former, constituting 
a most dangerous state, and one that should make 
the physician very anxious, more especially when 
accompanied by swelling or pain in the neck, From 
the details of cases I have read, I should fear these 
symptoms more than the deepest coma. 


The treatment that I have recommended is that 
of injecting dilute ammonia, say, at the least, 30 
minims of the Liquor Ammoni B.P. sp. gr. 959 
into a superficial vein. If properly injected, the 
vein having been first exposed, and its coats 
pierced with the nozzle of the hypodermic syringe, 
the alkali soon reaches the heart, vigorous contrac- 
tions follow, blood that was recently stagnating in 
the capillaries passes on, cut vessels which had 
ceased bleeding bleed afresh, the temperature 
arises, the colour improves, the muscles contract, 
the sensory ganglia respond to external impres- 
sions, the nearly or quite inanimate mass is now 
animate. Light and sound are perceived, the faces 
of friends are recognised. This is no exaggerated 
1 but such as I have myself witnessed in 

ogs (the central organ being exposed, and arti- 
ficial respiration kept up for an hour) recovering 
instantly from the stupor of chloroform, I have 
also repeatedly pierced the heart itself, and there 
injected the ammonia, with similar good and no 
bad effects, | 

The remedy, then, is ammoniacal gas in solution 
an old and favourite one for snake-bite the world 
over; but instead of putting it into a stomach, the 
stagnating vessels of which cannot absorb—for all 
the brandy and ammonia poor Mr. Drummond took 
were afterwards found inthe stomach and intestines 
and so no doubt of others—I inject it into the blood 
itself; the gas, experiencing a rise of temperature, 
expands, and presently is in direct contact with 
every tissue in the body, the capillary walls alone 
intervening—in fact, it becomes both a central and 
peripheral stimulus, so powerful that as yet no 
soporific tendency has counteracted it; none of 
the comatose states of snake-poisoning have failed 
to be removed by it; but as its power is expended, 
fresh supplies must be brought. It does not act 
as a transitory stimulus to the heart, it maintains 
vigorous pulsations for at least twenty minutes or 
more, frequently requiring no repetition. Its 
presence in the nervous system and muscles is 
shown by the resulting animation; there is also a 


rise of temperature. It is presumable, therefore, 
that oxidation is going on in the blood, where 
before there was little or none; thatthe abnormal 
molecular changes going on in the blood are 
arrested ; that electrical action results; and that 
the capillaries of the muscular system, the whole 
body over, are inducing to form heat or excite 
motion—the wheel of life is turning again, so lately 
on the point of stopping—for the muscles are now 
recognised as nothing but machines for the conver- 
sion of heat into motion; the determining and direct- 
ing power residing in the nerve tissue ; the fuel in 
the blood. 

The lessons we have learnt from those who have 
used this remedy and have sent their cases for 
publication to me, are that a good battle must 
sometimes be maintained ere recovery ensues, As 
with every other remedy, the amount required 
must depend, be judged of, by the effeot produced ; 
the great fear is that too little, rather than too 
much, will be injected. The greatest care should 
be used that none of the ammonia is spilt, or 
sloughing will follow; but if the canula of the 
syringe be properly introduced, and the injection 
be forcibly made so as to mix the ammonia 
immediately with the blood, I believe none will 
follow. A little inflammation may result; but 
what of that if the patient be saved ? 


AN ELECTRIC SEISMOMETER, 


A’ a recent meeting of the New York Electric ~ 
Club, Dr. Otto A. Moses exhibited and de 
scribed his new electric seismometer, and we make 
the following extracts from his paper :— ` 
The instrument before you is intended tore- i 
gister the most delicate waves that progress ove ~ 
the face of the earth. They are not necessarily ; 
earthquake waves. They may be those waves that `: 
come from—and it is an old idea—the breathing af 
the animal—the breathing of the earth—became r 
it has been discovered recently that there are 
regular pulsations of this earth. Now, it is nota 
unnatural thing to supuone that we who in er. j- 
amining nature can find the most minute form af 
life in a drop of water, may look for forms of life | 
just as much greater than ours as we are than tho 
animaloula ; so that these pulsations or waves that 
I speak of may be, without any very great ? 
of the imagination, a breathing of an animal-nt 
necessarily in the way that we breathe, buts /: 
pulsation indicative of life, for life is nothing but . 
motion. Before proceeding to describe the insire f 
ment by which I propose to register the directim f" 
and force of earthquake waves, it would be wel ; 
to define what is an earthquake, so that we my Ñ 
intelligently consider the requisites of the ser |t 
mometer or seismoscope by which its movements / 
may be recorded. 
Those greater or lesser movements of the earth 
that are felt, seen, or heard, and which are cel [2 
by either an increase or diminution of internal or à 
external pressure on the outer layers of the 2 
are called earthquakes. They are made evident to rù 
us by tremors and undulations of the earth uud en 
sea, by the destruction of buildings, the permanent X 
elevation or subsidence of strata, the opening o & 
fissures, the escape of gases, and flames from them 8 
and in their most powerful manifestations by the 
flow of melted lava from the interior of the 
accompanied by the escape of steam and clouds of 
dust and ashes. ; l 
This condition of things is of very frequett M 
occurrence on our globe, and if we could get sm j~ 
daily record of every part of its surface we | 
find that a constant inaction is going on betwee |ù 
the terra incognita of the inner world and the 
superficial crust upon which we walk or 1 
fact, earthquakes belongs to the every-da vg 
rendes; but when we consider that four-Aft 
the earth’s surface are covered by water, it 
scarcely to be expected that we can ever 0 
systematic observations over a regular 
network of stations. Indeed, the evidence of onè 
and the. same earthquake is very different # 
different times and places. It varies irregwaty; 
from the foci to the extreme edge of seismic actio, 
passing from the stage of concentrated convulsions 
the epicentrum to the almost imperceptible tremo 3 
at the periphery, sometimes agitating the surise | 
of the eaxth with a motion seemingly as gret 8 f< 
that of the storm-tossed ocean billow, or sini 
to great fineness of vibration that only the mcr |: 
scope and microphone can detect the isturbane f: 
2 learned French scientist, Abaddie, wanted 8 Ks, 
get an absolutely tremorless surface by whi 
take the reflections of fixed stars, perfectly q 
for certain astronomical measurements. y 
to get that—as to the pure scientist time s™ 
object—he constructed a cone of solid con U. 
that was about 4 mètres, or 18 or 19ft., in height 5 
buried below the surface of the earth, 
rested on the solid rock. He there puta 
of mercury, which you know to be as 
anything oan be, because there is no apil 
attraction between the mercury and the indl 5 
walls, There seems to be a repulsion be 
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mercury and other surfaces, so that the slightest 
movement communicates its motion to the mercury 
surface. He then put above that orifice cross- 
hairs, such as you see in telescopes, microscopes, 
and other observing instruments. From that he 
projected a beam of light down on to the surface 
ofthe mercury. The light rebounded and cast a 
shadow on the cross-hairs, and that was over the 
opening about 2in. on the surface, and to his sur- 
prise he never was able to get a quiet observation 
of the shadow of those cross-hairs. It never was 
at rest, and sometimes it would disappear entirely. 
There was some seismic action that he could not 
feel at all, that affected the surface of the mercury 
below eo that he never could get that beam of light 
that he threw on the surface of the mercury to 
reflect back through the same orifice through 
which it came. There was always a tremor. 

Any instrument or piece of apparatus for re- 
gistering the approach of an earthquake,.to merit 
coming into general use, must combine several 
qualities which may not be easily united. It must 
be accurate in registering the work to be done; it 
must be delicate ; it should respond quickly to the 
slightest or the strongest blow; it should recover 
itself instantly, in order to be ready for another 
record ; it should not be affected by inaction by 
the change of perpendicularity, while passing from 
the trough of an earthwave to its crest and back 
again; it should be small, cheap, portable, always 
ready to apply a force, yet consuming no power 
while waiting; requiring no attention, being self- 
acting and self- recording. 

Attempts have been repeatedly made to supply 
a selsmoscope or seismometer which would fill all 
these conditions; but they have met with only 
2 success, for this reason, that they have all 

een made to act directly in measuring the dis- 
turbance of a force upon whose absolute constancy 
the instrument should depend for fulfilling all the 
conditions of accurate registration. If the dis- 
turbance of gravity be the thing to be measured, 
then the governing principle of the machine which 
` Wtorecord it should be other than the force of 
ae judge should not sit in judgment on his 

Wo Oase. 


Freer 


3 of course, familiar with that experi- 
ment of inertia, the movement of a body under a 
surface at rest, where there is not sufficient friction 
to carry the body on the surface. This would be 
carried forward ; the other body would fall. Now, 
that is the principle of the most successful seismo- 
scopes and seismographs in use to-day. They have 
avery heavy weight. Of course, that weight is a 
| little world in itself; it tends to the perpendicular, 
” while the earth underneath it, which is drawing it, 
being, of course, drawn by the pendulum as well, 
„ the earth underneath it attracts it, and keeps it 
p steady, If there comes a convulsion which moves 
it, the pendulum remains, and if, on the surface, 
„ You have some bristles, or a bit of paper which 
, Tests on a ‘surface, blackened with lamp black, as 
i the earth moves it will indicate by its movement 
~ the extent that it has moved. But that is only 
d somewhat of a makeshift, because the pendulum, 
ra while, gets the motion of the earth. It is 
drawn with it, just as if you revolve a wheel in 
b Water, the water is taken with it; so that all those 
+" different forms of apparatus are very unsatisfactory. 
It is a problem of great importance, and one that a 
> great deal of ingenuity has been spent on; but none 
Of these machines are satisfactory, because they 
6 register only vo small motions, and the earth, 
‘gentlemen, may be moving through space 60 or 
1 100 miles, and you will not notice it—that is, you 
f may move up or down 50 or 100 miles, and you 
* Won't know it. Now, that seems like a broad state- 
yi ment, You would say things would be upset. Not 
i bit of it. Suppose I had a bridge 8,000 miles 
j! long from parapi to parapet, taking the antipodes 
. Of the earth, and imagining the section of the earth 
to be a bridge. Now then, a pressure of 50 miles 
y down and 50 miles up, on such a bridge, would not 
s bea hundredth part of the expansion that takes 
s Place every day in the Brooklyn bridge, which rises 
v And falls several inches. You will say, we would 
4 feel strange. Well, do we feel strange when the 
s People underneath us at the antipodes are enjoying 
ø “e meridian sun—do we feel strange because we 
e upside down? Not a dit of it, because the 
7 attraction of the earth is so great that our blood 
<: Tushes to our feet, and we do not know anything 
“about it. So we would not know anything about a 
ı Movement of 50 or 100 miles on the earth, if it took 
„ Flace. Now, all these different apparatus are un- 
y Satisfactory, because they do not register the great 
„ Movements in the earth that are taking place, that 
We may be entirely ignorant of. There is some- 
2 which may be interesting just here. 


1 first conversation that I ever had with Mr. 
Thomas A. Hdison was on the subject of this 
1 „That was in 1878. I met him one 
Gay at Mr. Presoott's office in the Western Union 
Rim g, and I carried a letter of introduction to 
im from Dr, Agnew, a mutual friend. We got in 
/ Conversation, and I spoke of this, and he was very 
ee interested in it. I had combined with it a 
j ture, that I will afterwards speak of, that re- 
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uired me to use some of the carbon that he was 
then experimenting with. He was just making a 
seismometer, and - he accompanied me over to Menlo 
Park. There I experimented with this machine. 
I wanted to find out whether it was possible to 
register the varying pressure of the carbon, and to 
make a registering instrument of a varying current 
of electricity to pass through the carbon, and one 
of the assistants in the laboratory said to me, 
„Here is a very curious thing I cannot explain.’ 
“Wel, what is it? He had a little carbon button 
such as those in use in the telephone, and there 
were very few of those buttons then, because he 
had not yet put the telephone on the market, 
Those buttons were all put under a weight of one 
gramme. Then a certain current of electricity was 
sent through it, and if the resistance was about 
1 ohm, the carbon button passed muster, and it was 
then used, and put into a br pg If it didnot 
pass muster, it was rejected. This gentleman, 

artin Force, one of Mr. Edison's assistants, said 
to me, “I cannot understand this. I have been 
bothering over this button for an hour, and at one 
time it registers more, and at another time it 
registers less.” It was a cloudy day, and I said, 
„Perhaps it is absorbing moisture.” He said 
“No, it is not so, because it has been the same kind 
of a day all day, and this morning it registered so 
much, and at noon it registered more, and to-night 
it will register still more.” Well, I thought that 
thing over a long time, and then it struck me that, 
perhaps, that gramme weight that he had on the 
surface of that carbor button did not weigh a 
gramme every time — every minute in the day; 
that may be it weighed three-fourths of a gramme 
at one time, and a gramme and a half at another 
time. It would seem as if that wasa question that 
could-be easily solved—that you could weigh it on 
a balance. ell, what would you balance it with? 


brought about by the slightest oheck or blow. The 
needle is never allowed to come in contact with 
the magnet, but with an interposed piece of brass 
by which an electrical contact is brought about; 
the instrument can thus be made to register any 
earthquake blow coming from any quarter of the 
compass, including an upward blow. 

Now, I have the seismometer, which we will 
dissect. The needle has a little disc of platinum 
upon it to give it weight and for making contacts. 

e permanent magnet above has a thread out 
upon it. There is a thumb-screw upon the magnet, 
with which it can be brought down until the needle 
is just ready to fly. The lower point of the needle 
rests in a little globule of mercury. That oup is 
made of platinum, inolosed in copper. This little 
globule of mercury remains in there, and the needle 
is balanced on its surface. A wire connects with 
the cup, and leads to one pole of an open circuit 
battery. Above that needle, and interposed be- 
tween the magnet and it, is an inverted cup of solid 
brass, connected through a register to the other 
pole of the battery. The cup is to serve as a surface, 
against which the needle, in its rise under the 
shock from below, comes in contact. The mercury 
globule below gives sufficient play for the needle 
to rise, so that when it comes in contact with the 
copper cup the circuit is closed. There is nota 
variation of a hundredth of one per cent. in the 
electromotive force, if you do not disturb it, Make 
your experiment, and gT 'will get a very constant 
electromotive force. But if you put it on a closed 
circuit it deteriorates very rapidly. As you observe, 
this copper vessel is interposed between the needle 
and the magnet. Any movementof the needle will 
cause a current of electricity. Therefore, that. 
copper disc between them serves as a damper.. 
You all recollect that the retarding action of a 
copper diso on a magnetic needle led to the elucida- 
tion of all those wonderful laws with reference to 
electricity upon which we now thrive. Arago 
found that a needle oscillating a certain number of 
times in a minute would diminish the number of 
its oscillations by the interposition of a disc of any 
substance—water, copper, glass, anything ; and that 
led Faraday to try whether the movement of a mass. 
of metal in the neighbourhood of a quiescent 
magnetic needle would not cause the needle to 
move, and he found he could make the needle 
move as fast as the copper moved, inducing the 
current of electricity which reacted on the needle, 
and set it in motion. Now, that is what we have 
here when we interpose the cup of copper. The 
movement of this mass elongates and contracts the- 
lines of force like so many indiarubber threads. I 
have heard them compared to threads of india- 
rubber, and it is as good asimile as I ever heard to 
indicate what the action of the lines of force is 
assuming, for the sake of illustration, indiarubber 
threads trying to contract all the time. Now these 
threads out this copper. The copper, of course, is 
permeable to the magnetic action, and a ourrent of 
electricity is induced which reacts on the needle, 
and makes it stable, so that it stands there abso- 
lutely quiet. But it is prepared to respond with 
the slightest movement from any direction. Now 
I have the magnet brought down to a certain point, 
and I have a screw by which I can adjust the point. 
of the needle below, and I can bring the magnet 
down to a thousandth of an inch, anid in that way 
5 the attraction to the greatest nicety. So 
delicate is it that I was trying to adjust it for a 
quarter of an hour without success. The vibra- 
tions of the voices in the room were enough to 
disturb it and frustrate me. You see the slightest 
touch on the table causes the needle to ascend to 
the copper disc, It comes in contact with the diso, 
thereby closing the circuit, and the upward blow 
is registered. There is underneath the disgo a thick 
copper tube that is divided into eight segments 
each covered with a sheet of platinum. Hach 
segment is connected with the register, and will 
indicate the direction of all earthquake waves, 
éxcept those from beneath, which are indicated as 
heretofore described. 


a, permanent magnet; 5, needle; c, globule of 
mercury; d, copper cup; e, platinum disc; , 
copper segments; g, connection from copper cup. 


You would balance it with a weight that varied in 
the same way, wouldn’t you? Therefore it would 
be impossible to tell the difference. We could 
only surmise there was a change of weight; but it 
would be impossible to observe the change of 
weight unless you brought another force than 
gravity into play. Now I thought here was this 
carbon button that under this varying pressure 
allows a varying current of eleotrioity to pass 
through it. ell, it would seem as if that would 
be something easily determined, and Mr. Geo. A. 
Hamilton at that time was very anxious to have 
me try experiments. He put the elevator of the 
Western Union building at my service, and I tried 
the same thing on the elevator at the Stevens Insti- 
tute, and could get no results at all on account of 
the moving masses of metal. Therefore, I had to 
give it up; but I think still, gentlemen, that that 
variation is caused by the variation in the weight 
of the object, and that the earth may be every day 
moving itself 50 or 100 miles, and changing the 
weight of bodies on its surface without our being 
able to know it. 

The operation of the instrument which I have 
the · honour to lay before you to-day is based upon 
what might be called a new principle. It is pro- 
posed by its means to suspend a body in stable 
equilibrium, and yet to almost entirely abstract it 
from the influence of gravity, and to control it by 
a force (as far as we know it) independent of the 
action of gravity. It consists, briefly, of a straight 
piece of soft iron, a little thicker than an ordinary 
sewing needle, and about lin. long, which rests 
perpendicularly on its point, and is acted upon by. 
a straight permanent steel magnet, whose axis is 
a continuation of that of the needle. The magnet 
is brought down gradually, so close to the needle 
that the latter is ready to Hy upward into contact 
with the magnet upon the slightest diminution of 
the force of gravity ordinarily acting on the needle 
by which it is retained in position. This effeot is 


THREE-LEGGED LATHES, &c. 


T has often been said that lathes and other 

machines of a similar kind, as far as regards 
their understandings, would be better placed on 
three legs; and as this idea seems to have been re- 
vived recently in the American Machinist, Mr. F. 
G. Woodward sends the following description of 
the best way of carrying out the suggestion. It 
has already been stated that all lathes and planers 
‘should be placed on three instead of four legs, 
placing two legs at the heaviest end of the machine 
and one exactly central at the other end. Mr. 
Woodward says: Undoubtedly the best way te 
secure the most correct poise and action of any. 
machine is to place it on three supports placed as 
above stated. This relieves the machine of all 
torsion strain. If all of the four-legged machines 
now at work could be correctly tested it would be 
found probably that the largest share of them were 
virtually resting on three legs; that is to say, it 
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would be found that one of the four legs was sus- 
taining much less than its due portion of the 
weight of the machine, thus inclining the bed to a 
constant tendency to twist. 

The present sketch shows what is deemed to be 
one of the best designs for a three-legged machine ; 
a is the bottom plan of bed; ö, end view of bed 
with legs attached; d, side view; c, cross-section 
as at z, looking, as indicated hy the arrow, towards 
the single leg e. The legs are of the semicircular 
shell pattern with a plain ogee termination at top 
and bottom ; they are held to the bed by three bolts 
each, by inside flanges as clearly shown. The 
design is such as to give the moulder an easy job, 
requiring no cores and having an easy draft or 
taper both inside and out. The sketch is made 
with considerable care, so that any patternmaker 
or machinist will comprehend fully the idea. 

For machines of considerable length, say from 
& to 12ft., the centre of the legs should be placed 
16in. to 20 in. from the end of the bed, as shown. 
In the sketch the centre of legs is 18 in. from end 
of bed. The track of the tool carriage is placed 
at the extreme edge of the bed, so as to leave no 
ledge outside to catch chip. The head and tail 
ebooks being fitted to the corners at o do away with 

e nsual gutters between two V ridges. The 
usual practice is to plane two V tracks on lathe 
beds, and fit the head and tail stocks to the inner 
track, This style forms a gutter, of course, which 
is an exceeding annoyance to the lathesman in 
keeping it free from chips. 


ELECTRICITY FOR STREET 
RAILROADS.* 


T sometimes happens that a person unfamiliar 
with optical apparatus is best able to appre- 
ciate the magnifying power of a telescope by look- 
ing at familiar objects through its larger end, and 
not unfrequently the true condition of other pro- 
blems may be best apprehended by viewing them 
inversely. Applying this method to a question of 
great practical importanoe just now exciting public 
interest, let us suppose a manufacturing establish- 
ment situated in the heart of a city like New York, 
where real estate is held at a high value, in which 
150 machines, each requiring 10 mechanical horse- 
power, are driven by the usual equipment of 
engines and boilers. Now, let us suppose further 
that the New York State Legislature, in the exer- 
oise of the intelligent discretion which that august 
body invariably applies to the regulation. of the 
internal affairs. of the metropolis, should decree 
that on and after a certain date “It shall not be 
lawful to operate machinery by steam or any other 
power than horse-power within the limits of said 
city,” so that it would become necessary for the 
proprietors of the establishment to purchase a 
sufficient number of animals to supply 1,500 H.P. 


continuously, together with the necessary addi- | 


tional real estate in the immediate vicinity, 
whereon to erect buildings and furnish stable 
accommodation for the few thousand head of live 
stock required, and to add the cost of provender, 
attendance, replacement, &c. We imagine that the 
parties concerned would regard themselves as ex- 
tremely fortunate if the cost of power under the 
mew conditions proved to be less than five or six 
times as much as before. Yet the situation we 
have pictured does not, materially exaggerate the 
existing condition of affairs in respect to oity 
transportation. A single street-railway line in 
New York has in service about 350 cars and 2,000 
orses. Not less than 1,500 H.P. must be con- 
atantly employed in the movement of the traffic, 
yet it would probably he diffioult to convince 
the managers of this or any similarly situated 
surface-railroad company that the whole line 
might be operated by a central steam 
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-propulsion are being made by some of the largest 


the bottom of the box, the outer end of the bar bein 
enlarged and slotted to hold detachable pee 
and recessed block to receive the tongue of the 
fioor strip to be jacked into position. Upon the 
upper inner surface of each side piece is formeds 
segmental cams e, the entire upper semicircular 
surface of one of them: being provided with 
transverse rearwardly inclined teeth. A lever is 
pivotedin apertures in the sides of the central 
the pin whereby the lever is journalled being made 
to project through vertical slots in the side pieces, 
and the lower end of the lever being made 
circular, with teeth adapted to mesh with the sur- 
face of the slide bar, to propel it backward or for- 
ward in the box. Each side of the lever has 
wedge-shaped lugs to engage the faces of the cam 
projections of the side pieces when the device is 
placed upon a floor beam, and force the teeth or 
ribs of the jaws into the beam as the slide baris 
carried forward, and also to limit the backward „and 
forward throw of the lever. The manner of 
attaching the handle is plainly shown in the 
illustration, but the part grasped by the hand is 
on a sleeve and connected witha spiral, by whioh, 
through a chain and pawl, the latter may be made 
to engage the teeth upon the upper surface of one 
of the side pieces, to hold the slide bar in the 
position to which it is carried when the lever is 
operated, the chain being of such length that when 
e sleeve isin its normal position the pawl will 
be elevated above the teeth. The spiral spring 
shown across the front of the jack serves to steady 
the side pieces in position, and just below it, 
attached to one side of the box, near the bottom, 
is a spring having one end bent at right angles over 
the front edge of the box, the angular end of this 
15 being adapted to engage the teeth of the 
ide bar to retain the latter in a given or fixed 
position, The recess in the grooved blook abutting 
against the floor strip affords room for ocon- 
veniently driving a nail, and the device can then 
be easily and quickly removed and entered ins 
similar manner upon the next beam. The amal! 
figure shows an extension piece designed for ure in 
plete of one of the side pieces When the floor | 
eams are more than two inches thick. 
invention has been patented by Mr. William E. | 
Bradley, and for further 3 address the | 
Giant Floor Jack Co., Roscoe, N.Y. Patents 
have also been taken out upon it in foreign 
countries. 


plant and electric motors at something like 
one-fourth the cost, for power, of the existing 
system. The paper of Mr. T. C. Martin, read at 
the recent annual meeting of the Electrical Engi- 
neers, showed conclusively that so far as the use 
of electric power on small roads with light traffic 
is concerned, the domain of experiment has already 
been passed. Electric traction has become a 
settled fact, and from present indications, nothing 
can be more certain than that the smaller street- 
railroad systems of the United States will adopt 
the new method as rapidly as the required 
machinery can be constructed and applied. the 
case of lines in larger cities with heavier traffic, a 
similar result may be looked for at no distant day. 
No valid reason can be adduced why the electric 
system may not be applied to the more important 
lines with even greater proportionate economy 
than has been the case with small roads. It is 
probable that the only serious obstacle to the 
change will be the spirit of caution and conser- 
vatism naturally inherent in the minds of the 
managers of corporations having thousands and 
even millions of dollars invested in horse-power 
plant, which will lead them to ponder long and 
carefully before committing themselves to an 
innovation so radical, and necessarily accompanied 
with so large an expenditure. Nevertheless, the 
advantages of the electric system in. point of 
economy and of public convenience must ulti- 
mately prove so controlling that it hardly seems 
probable that even in such cases the inevitable 
change will be long delayed. 

Mr. Martin's summary shows that there are now 
running in this country eleven electric railways, 
equipped with 68 motor cars, and that a much 
larger number are either under contract or in 
course of construction. The systems of electric 
distribution from a central station, both by con- 
ductors and by accumulators, have proved success- 
ful in practice, and it is difficult to imagine any 
difficulties of operation which cannot be sur- 
mounted by one or the other of these methods, or 
by a combination of the two. Investigations and 
comparisons of the different methods of electrical 


A WOOD-TURNING JOB. 
(Continued from page 456.) 


Roughing Out—Turning. a Oylinder 
Holding a Ghisel—Outting Off. 
A TURNING gouge held in a position 1 5 
the wood, not to scrape or to break, will out 
the corners oleanly and easily from a square piece 
of work. The experienced turner will present the 
gouge to the work in the manner described, then, 
holding the tool firmly with both hands, traverse 
it from end to end of the work. As the motions 
reversed at each end of the wood, the gouge 8 
revolved slightly just enough to cause the chips to 
fly off and not strike the workman in the face 
This “ rolling motion” of the gouge also serves to 
present the cutting edge of the gouge a little ahead 
of the axis of the gouge. To conpra this 
matter more fully just look at a thread-cutting tod 
when set ready for work or while at work. II this 
tool is cutting a right-hand thread the point of the 
tool inclines in the direction of the cut, and to cut 
a left-hand thread the tool must be moved into: 
position relative to the direction in which it is to 
cut, or, in other words, the cutting edge of the tool 
must be in the same plane with, and point exactly 
to, the place the chip ‘is to be taken to, In 
other and geometrical words, the cutting tool 
must be tangent to the line of cut, or of the cirole 
formed by the material removed. Henos the 
rolling motion of the gouge as the direction of cat 
is ohanged. At all times keep the bevel of the 
gouge bearing upon the work in such 4 manne 
that if the rest were removed and the hand fixed 
rigid the tool could out no deeper into the work. 
t is quite a job to turn astraight cylinder. ui 
a gouge (it would not be a cylinder unless it was 
straight), but it can be easily done by ‘practice 
After the corners have being taken off, and the 
stick is round, both ends should be turned to the 
size required by means of a pair of calipers. 
this is done, begin at one end and traverse the 
across the work, taking care to keep both ends 0 
the same size. This is not necessary, but # 
combines just so much more practice by doing t 
things at once, turning to size and maki 4 
cylinder. The tool should go from end to en 
the work, taking off shavings just about ( hen 1 
wood is green) like apple parings. The rate 4 
movement of the gouge determines the width 15 
chip, and for ordinary work like this job the 
should move side wise about one-eighth of an i 
while the work is making one revolution. Jt 
.. ee 


street-railway companies in the country, and such 
aye igation can have, we are confident, but one 
result. 


BRADLEY'S IMPROVED FLOOR JACK. 


Tas invention illustrated herewith pro vides a 

jack more especially designed for holding the 
boards in position in laying floors, but the device 
may also be used as an ordinary lifting or pressure 


jack, says the Scientific American. It hasspring- 
connected side pieces, hinged to a central box with 
open ends and top, the side pieces having ppa 
jaws adapted to take a firm grip upon the floor 

eam, and there being a raok-faced sliding bar in 
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possible to do smooth, cylindrical turning with the 
gouge alone, also to do straight work on the face 
plate, but the chisel is very much better for that 
purpose. like manner, hollows can be made 
with the chisel alone, but the gouge is always 
called upon to do this kind of work. | 
The chisel is the hardest tool to learn to handle. 
The first time a young turner gets a chisel into a 
job, he invariably lets a corner ot that chisel catch 
in the work, and either break the chisel, tear it 
from the workman's hands, or cut a big “ niok” in 
the otherwise smooth surface of the work. Pick 
up a chisel by the right hand. Lay it on the reat, 
letting the cutting edge project beyond the centre 
of the wood in the lathe ; now turn the chisel so the 
cutting edge faces a little ahead of where it is to 
out, or so the length of the chisel is tangent to the 
future line of cut. Let the chisel touch the work. 
It does not cut, for its bevel rests upon the work. 
Pall the chisel backwards a little, and the edge 
will touch the wood, and then the obips will fly. 
If the chisel be drawn back too far, so that the 
cerner touches, then snap goes something, and 
another “ greenhorn has & caught a crab. By the 
proper adjustment of the chisel may be found a 
e where the middle of the cutting edge will be 
in contact with the work, and still neither corner 
will touch. While in this position the chisel may 
be traversed exactly as was the gouge when turn- 
ing a cylinder. 
Alot of practice is required to do even a tolerable 
job, but “ anybody can do it after they know how.” 
All finishing should be done with the chisel, and 
in rounding the ends on a piece of wood the chisel 
must be drawn steadily backwards until the short 
corner is cutting. Revolve the chisel upon its 
axis, turning the chisel meanwhile, and drawing it 
backwards at the same time, and a round end can 
be out, or a bead or a round easily workediwith any 
degree of ourvature desirable, ‘The learner must 
¢not be surprised to see the chisel “take a bite 
any minute and tear off all the nice, smooth corners. 
Rounding the end of a square stick, or cutting 
down a cylinder from a square stick, is another 
favourite feat of good turners. To do this neatly, 
the tool must be rested firmly on the rest, and a 
man of iron nerve is required to do a first-class job. 
After this is accomplished, try all manner of 
squaring up with both chisel and gouge. 


USEFUL AND SCIENTIFIC NOTES. 


— . — 


Effect of the Electric Light upon Books. 
Prof. Wiesner, of Vienna, has just called attention 
te an inconvenience attending the use of the eleo- 
tric light in libraries. It has been found that a 
large number of works in the library of the Tech- 
nieal School had become very yellow, and this led 
the director of the establishment to ask Prof. 
Wiesner to ascertain the cause of it, Experiment 

has shown that the coloration is dne to light, but 
that it occurs only with paper containing ligneous 
substances, such as wood, straw, and jute, and that 
it does not take place when, through some chemical 
process, the lignine that forms the essential part of 


the wood is removed. The yellowing is due to a 


phenomenon of oxidation. Solar light acts more 
energetioally than dispersed daylight, which itself 
exerts but a very slight action when it is much 
diffused, and especially in a very dry room. Gas- 
light is nearly harmless, by reason of the few re- 
frangible rays that it contains. On the contrary, 
as the aro electric light, and, in general, all intense, 
luminous sources, emit numerous refrangible rays, 
they favour the yellowing. As regards the preser- 
vation of papers, then, it will be well to choose 
gas rather than the electric light for the illumina- 
tion of libraries.—Revue Internat. de ! Electricité. 


Boring Glass—A. writer in a recent number 
ofthe Revue Chronometrique states that holes may 
be bored through glass by means of a rapidly 
rotating steel borer kept moist with turpentine 
“previously mixed with oxalic aoid or the juice of 
onions.” A writer in the Zeitschrift f. Instru- 
mentenkunde quite properly declares these last- 
named additions to be immaterial. He adds: The 
object may be accomplished readily by using a 
borer tempered at as low a temperature as possible 
(s0 as to be as hard as glass), and rotating it only 
slowly, taking particular care that it is kept con- 
stantly moist with oil of turpentine, [Hven the 
turpentine is not necessary: water suffices.] Glass 
may also be bored quite readily with the aid of 
petroleum, though this does not possess the power 
of cooling the tool in the same degree as oil of 
turpentine. In order to prevent the chipping of 
the edges at the commencement of boring, it is 
preferable to make a preliminary hole with a glass 
hard, three-cornered steel point. This hole should 
be a trifle larger than that which is to be bored 
through the glass. The latter may then be drilled 
as described before. In orderto prevent the glass 
at the opposite side from breaking or chipping 
when the borer begins to pass through, a piece of 
glass mast be cemented against the other side,” 


SCIENTIFIC NEWS. 


— 


T. great German steel master and gun- 
maker, Herr Alfred Krupp, died on July 
13th in the 78th year of his age. His father, 
Frederick Charles Krupp, started the cele- 
brated foundry in a small way many years 
ago, and after his death the widow and the 
two sons carried it on until 1848, when Alfred, 
the deceased, became sole possessor. He had 
advantages in the fact that commercial rivals 
were practically unknown; but by the assist- 
ance of those he had gathered round him, 
Alfred Krupp made the place at Essen the 
most famous steel-casting foundry in the 
world. The enormous extent of the works 
may be judged when we give the figures com- 
puted some time ago. There were 10,600 men 
employed at Essen, besides 5,000 employed at 
mines and other sources of the supply of raw 
material, and the steel foundry covered an 
area of 500 hectares (or roughly 1,250 sores). 


The death is also announced of a man who, 
in a smaller way, but not less deservedly, 
achieved success. Mr. William Hutchinson, of 
Sheffield, died recently in that town at the ripe 
age of 87 years. At first he and his brother 
started as scissors’ makers; but, obtaining 
offers to take any surgical instruments he could 
make, William Hutchinson at once procured 
samples of existing instruments, and became a 
diligent student ofanatomy and physiology, and 
almost, as a matter of course, a successful in- 
ventor. 


Dr. Auwers has published the results of his 
investigations into the supposed changes of the 
sun's diameter, in which he compares the 
Greenwich observations with those of Washing- 
ton, Madras, Oxford, and Neuchatel. The 
apparent inequalities in the diameter of the sun 
are, according to Prof. Auwers, due to the effect 
of temperature on the instrument, or to the 
effect of difference in the telescopic appearance 
of the sun at opposite seasons, 


Admiral Mouchez has determined to address 
an appeal to the admirers of Arago for sub- 
scriptions towards the erection of a statue on 
the Place St. Jacques, near the Observatory, 
Paris. Over £700 has already been collected, 
but the lists are to remain open until the end 
of the year. 


The International Astronomical Society's 
5 will be held at Kiel from Aug. 29 to 
ept. 1. 


The Institution of Naval Architects holds its 
summer meeting at Newcastle on July 26 and 
28, and at Sunderland on July 27, when the 
following papers will be read :—“ On the Appli- 
cation of Hydraulic Pressure to Naval Gun- 
nery,” by the Right Hon. Lord Armstrong, 
F.R.S., and Mr. J. Vavasseur ; “ Recent Develop- 
ments in Marine Engineering,” by Mr. Frank 
O. Marshall; “On Some Recent Experiments 
with Basic Steel,” by Mr. W. H. White, 
Director of Naval Construction ; “ On the Pre- 
sent Position Occupied by Basic Steel for Ship- 
building,” by Mr. B. Martell, Chief Surveyor 
to Lloyd's Register of British and Foreign 
Shipping; Tyne Improvements,” by Mr. P. J. 
Messent, Engineer to River Tyne Commissioners, 
Several excursions have been arranged to 
places of “scientific interest” in the neigh- 
bourhood. 


The members of the Iron and Steel Institute 


hold their autumn meeting in Manchester this 
year at Owens College, and the local com- 
mittee are preparing to give them a hearty 
welcome, the president being a Manchester 
man, The meetings will be held on Sept. 14, 
15, and 16, thus following a week after the 
British Association. On the first day there 
will be a reception of the members of the Insti- 
tute at the College by the Mayor of Manchester 
and the Vice-Chancellor of the University, 
after which the formal business of the meeting 
will be commenced; in the afternoon the 
members will pay a visit to the Royal Jubilee 
Exhibition, and in the evening they will be 
received by the mayor at a conversazione in the 
town hall, On the 165th the meeting will be 
resumed in the Owens College for the reading 
and disoussion of papers; in the afternoon 
there will be excursions to Robinson’s engineer- 
ing works at Rochdale, and to Platt Brothers’ 
works at Oldham; and in the evening the 
annual dinner will be held in the town hall. 


On the 16th the reading and discussion of papers 
will be resumed at Owens College; in the 
afternoon the members will be invited by the 
President of the Institute, Mr. Daniel Adamson, 
to a garden party at the Towers, Didsbury, and 
in the evening there will be a reception at the 
Royal Jubilee Exhibition by the executive 
council of the Exhibition. On the 17th an 
excursion will probably be arranged to Haddon 
Hall and Chatsworth. 


The meeting of the Institution of Mechanical 
Engineers at Edinburgh will be held on August 
2nd and 3rd in the University, Among the 
papers will be the following: On the Struc- 
ture and Progress cf the Forth Bridge,” by Mr. 
E. Malcolm Wood ; “ Notes on the Machinery 
employed at the Forth Bridge Works,” by Mr. 
William Arrol; “On the Paraffin Oil Industry 
in Scotland,” by Mr. St. John V. Day ; “ Desorip- 
tion of the Electric Light on the Isle of May,” 
by Mr. David A. Stevenson ; “ Description of 
the New Tay Viaduct,” by Mr. Fletcher F. S. 
Kelsey; and “On the Dredging of the Lower 
Estuary of the Clyde, by Mr. Charles A. 
Stevenson. 


In view of the meeting of the International 
Congress of Geologists, to be held in London 
next year, several American geologists have 
undertaken to prepare reports on the various 
formations as developed in their own country. 
The Nomenclature Committee of the Congress 
will assemble at Manchester during the forth- 
coming meeting of the British Association. 
Sir J. W. Dawson has recently suggested a 
scheme of federation among English-speaking 
geologists, whereby uniformity might be 
secured on questions of nomenclature and 
classification, | 


The proposed “ trials of motors for electric 
lighting” to which the Society of Arts are 
prepared to award four gold and four silver 
medals, do not seem to have attracted the 
attention so independent a “competitive exa- 
mination” deserves. Revised conditions” 
have now been issued, and the time for sending 
in entries has been fixed for the last day of the 
present year. The trials (ten motors, at least, 
must be entered), will be held in London in 
May or June, 1888, and air-engines and those 
worked by hydrocarbons in any form will be 
admitted. The motors are divided into two 
classes—(1) those in which the working agent 
is also produced ; and (2) those to which the 
working ageat must be supplied. Each class 
will be divided into two groups—motors de- 
clared to develop not more than 10H.P., and 
those above 10H.P., but lessthan 20H.P. Full 
particulars can be obtained from the Seore- 
tary to the Society of Arts, John-streot, 
Adelphi, W.C. l 


The Society of Chemical Industry held its 
annual meeting at Owens College last week. 
In the report of the counoil it was stated that 
the number of members on the register was 
2,302. In view of the depression in the 
chemical industries, the council considered the 
position of the society eminently satisfactory. 
Good work had been done during the year by 
the sections at Manchester, London, Glasgow, 
Liverpool, Newcastle, Nottingham, and Bir- 
mingham. The President (Mr. David Howard), 
in his address to the members, referred to the 
varied industries coming within the scope of 
the society, and the illustrations of progress 
afforded by the chemical section at the Man- 
chester Exhibition. With regard to the future, 
he thought that, amid much that was dis- 
couraging in the commercial aspect of che- 
mistry, there was no small reason for a hopeful 
view of the future in the evidence of increased 
life in their industries, and a sound method and 
good work on the part of those who conducted 
them. The progress of science, no doubt, made 
their work easier; but, on the other hand, it 
demanded of them continually increasing efforts 
to keep up to a standard that was constantly 
being raised to a higher level. With regard to 
technical education, it was no doubt wanted ; 
but it must be real and thorough to an extent 
that many who theorised about it had no idea 
of. On the motion of Prof. Dewar, the presi- 
dent-elect, Mr. Howard was thanked for his 
address and the attention he had given to tho 
interests of the society. 


At a meeling of the Mining Institute of 


Scotland held last week, the report of the com- 
mittee on safety-lamps led to a long discussion, 


484 


in which the value and safety of the Scottish 
gauze lamp was considered. It was generally 
condemned, not because any accident had been 
traced to it, but because it could be tampered 
with, and it was also shown to be a most ex- 
pensive lamp as regards upkeep and the oil 
used. The Protector lamp was declared to be 
proof against anything in the shape of tamper- 
ing, and also safe in the case of an outburst of 
gas, The chairman said the report and recent 
events had given an impetus to the substitu- 
tion of a better class of lamp for the Scottish 
gauze at all the collieries. 


The Yorkshire Naturalists’ Union, which has 
its headquarters at Leeds, will have ready for 
issue next month “The Flora of West York- 
shire,” by Dr. Frederic Arnold Lees. Prefixed 
to the catalogue of plants, which enumerates 
more than 3,000 species (including ferns, 
mosses, lichens, fungi, and freshwater alge), 
will be three preliminary chapters, dealing 
with climatology, lithology, and bibliography. 
There will also be a map, coloured to show the 
natural river-basins and the divisions adopted. 
The book consists altogether of about 800 pages. 


The Delegates of the Olarendon Press, 
Oxford, have determined to issue what pro- 
mises to be a valuable botanical periodical— 
Annals of Botany—edited by Prof. Bayley 
Balfour, University of Oxford ; Dr. Vines, Uni- 
versity of Cambridge ; and Prof. W. G. Farlow, 
Harvard University, Cambridge, Mass. An 
endeavour will be made to give a record of all 
botanical works and papers in the English 
language. 


M. Pasteur having consented to become a 
candidate for the office of Perpetual Secretary 
to the Paris Academy of Sciences, the other 
candidates withdrew their names, 


The Report of the Scientific Results of the 
Voyage of H.M.S. Challenger” is costing the 
country a large sum of money; but the 
Atheneum, speaking of the portion devoted to 
zoology, says: “In a paragraph headed 
‘Bathymetrical Limits to Distribution’ is a 
statement to the effect that the hitherto ac- 
cepted conclusion that reef corals are confined 
to depths of from one to thirty fathoms has been 
shaken of late years, and disproved by the 
Challenger results, Yet all the evidence to be 
brought forward on the subject is that speci- 
mens of two species of reef corals were dredged 
in from thirty to seventy fathoms, two in from 
one to forty fathoms, and one in from ten to 
forty fathoms. The author seems to mis- 
understand what this means. In reality there 
is no proof that any of the corals came from a 
greater depth than thirty fathoms,” 


An International Exhibition of Science and 
Industry will be held at Brussels next year 
from May to October, when premiums will be 
awarded to the amount of £20,000, and articles 
to the value of £40,000 will be bought fer 
prizes in the lottery authorised by the Belgian 
Government. The general commissioner is 
Count D'Oultremont, Place de Louvain 11, 
Bruxelles, | 


The arrangements for the International Con- 
gress of Shorthand Writers of all systems, to be 
held in London during the week beginning on 
September 26, are nearly completed. The Lords 
of the Committee of Council on Education have 
granted the use of the theatre of the Geologi- 
cal Museum, Jermyn-street, for the Congress 
meetings. There will be a conference on each 
day, occupied mainly with discussion of topics 
of professional interest, and the evenings will 
probably be devoted to gatherings of a more or 
less social character. Lord Rosebery will 
deliver the inaugural address on the Monday, 
and on Wednesday the Phonographic section 
will celebrate the jubilee of Mr. Pitman's 
system, and present its author's family with a 
marble bust of himself, now in preparation by 
Mr. Brock, together with other testimonials to 
be forwarded from America and the colonies. 


An American paper makes the statement that 
one of the leading photographers of London has 
taken out a patent for producing photographs 
in permanent colour without the aid of the 
brush. 

At a recent meeting of the Ophthalmological 
Society, Mr. Nettleship gave an account of two 
cases in which temporary amblyopia had fol- 
lowed the internal administration of quinine. 
One of the patients had an idiosyncrasy to the 
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drug, which even when administered in small 
doses caused gastric disturbance, and on two 
occasions previously had brought on temporary 
failure of vision. Mr. Doyne inquired whether 
any alteration in the calibre of the arteries had 
been noticed. He had found the arteries very 
much contracted in a case of quinine ambly- 
opia, afterwards the discs became whitened, 
though ultimately the sight became fairly 
normal. Mr. Nettleship, in reply, believed the 
arteries were always small during the stage of 
amblyopia. He did not know of a single case 
of complete permanent blindness from this 
cause, though in some cases which recovered 
the fields were small and the arteries constricted. 
Mr, Hutchinson alluded to the great interest of 
the subject of visual lesions dependent on food 
or drugs. He quoted a case in which it was 
clearly proved that coffee had caused tempo- 
rary deafness, 


In acommunication to the Paris Academy of 
Sciences, Prof. Germain Sée returns to the sub- 
ject of the treatment of pain by antipyrin. He 
thinks it preferable to administer the drug by 
hypodermic injections in doses of half a gramme 
(7} grains troy), with an equal quantity of 
water. The injection is, it appears, followed 
by a disagreeable feeling of tension, which 
lasts a few seconds ; but, when that passes off, 
the pain, whatever may be its cause, at once 
abates. Antipyrin has the great advantage 
over morphine of giving rise neither to vertigo 
nor vomiting ; nor does it produce either the 
somnolence or the artificial stimulus which 
lead to morphinomania, Lastly—and this is 
the great point to its sedative effect it adds a 
curative action, which morphia does not 
possess, The diseases for which Prof. Sée 
would more especially recommend the substitu- 
tion of antipyrin for morphine are numerous— 
acute rheumatism, acute gout, herpes zoster, 
lumbago, ataxia; also hepatic and nephritic 
colic, angina pectoris, and acute asthma ; but 
he also concludes that it replaces morphia with 
oe wherever that drug might be called 

or. 


Another German expedition will start for 
Kast Africa this month in order to make 
practical trial of the fitness of the Swaheli 
region for agriculture and plantations. The 
chief of the enterprise is a Bavarian, Herr 
Kiintzel by name, who has already visited those 
countries, and has very roseate hopes of their 
adaptability to European methods of culture, 
especially as regards Indian corn, oil, fruits, 
and tobacco. Under him half a dozen young 
farmers have clubbed their capital, and mean 
to experimentalise for a year at least on the 
soil of Swaheliland, after which their future 
action will be decided by results. 


Mr. G. A. Audsley is preparing for publica- 
tion (by Sampson Low, Marston, Searle, and 
Rivington) his Handbook of the Organ,” a 
comprehensive and practical treatise on the 
appointment and construction of church, con- 
cert-room, and chamber-organs, giving direc- 
tions for the construction of all parts, and hints 
for voicing, regulating, andtuning. Specimen 
pages and prospectus can be obtained from the 
author, Devon Nook, Duke’s-avenue, Chiswick. 
The work will be freely illustrated with photo- 
lithographic plates and engravings, 


Multiple Writing by Electricity. — Some 
few years ago, at a time when there was a rage for 
all kinds of apparatus for multiplying facsimile 
copies of handwriting, it will be remembered that 
Edison brought out an ingenious “ electric pen,” in 
which a small needle darting to and fro at great 
speed made minute perforations in the paper, the 
printing being effected by an inked roller, which 
Was run over the perforated paper like a stencil 
plate. The movement of the needle was pro- 
duced by means of a tiny magneto-motor mounted 
upon the style, and driven by a couple of bichro- 
mate cells. The cells had, however, to be of large 
size, the motor 1 a good deal of current, 
Moreover, it was impossible to write very fast with 
the pen in the first instance, owing to its weight 
and the necessity for holding it in a vertical posi- 
tion. Recently, M. Garel has succeeded in obtaining 
similar results by more simple means. He writes 
with an ordinary black-lead penoil upon very thin 


„paper, which is laid upon a smooth carbon block. The 


ead of the pencil is connected to one terminal of a 
small induction coil, and the carbon block to the 
other terminal. A spark then follows the. pencil 
point, and the paper can be used as a stencil, 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that all 
communications should be drawn up as briefly as possible] 

Ali communications should be addressed to the EDITOR of 
the ENGLISH MECHANIO, 332, Strand, W.C. : 

All Cheques and Post-ofice Orders to be made payable to 
J. PASSMORE EDWARDS. 

% % In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige bp 
mentioning the number of the Letter, as well as the page on 
which tt appears. 


“ I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, thatas to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original.”—Montaigne’s 


Essay. 
=e 
ASTRONOMICAL—OZ 298, AND 
OTHERS. 


[27616.|—I¥ it was possible to rejoice on account 
of a blunder, I would almost do so with regard to 
my mistake about the binary O 298, seeing it has 
brought forth such valuable letters as those con- 
tained in No. 1163 of the H.M.” from your cor- 
respondents, “M. M., J. E. Gore, Kenneth J. 
Tarrant, and H. Sadler, to whom I give my best 
thanks, It is nice to have such willing and hel 
ing hands in time of need, and examples of this 
nature are not wanting in the B.M.” Had Icon- 
fined myself to my best observation of the above 
double star, the one of June 8, 1887, my observa- 
tion would have been very good indeed cousidering 
the closeness of the star. This observation was 
quite overlooked, and gives for the P.A. 13 

ower 180. In all my other observations I find I 

ave inserted the angle, and they vary from 800° to 
860°, according to the state of the air, and perhaps 
also of my eye; they may also be the result 
of bias. On the other hand, I am very pleased 
to find that out of ten double stars I find 
seven agree so fairly with the positions given 
by the best double-star observers of the day. 
6 355 must be increased by 180°. About OF 285 
the figures have changed their places; you must 
read 72° instead of 27°. As for y Corona, the 
angle is decidedly too small, On the other hand, 
the distance given seems to me rather large, even 
though the principal star be of the fourth mag. 
= 2114 ought not to have been in my list, as it isa 
very easy object, and O 309 ought to have had for 
P.A. 239°, the mean of five observations. 

Taking the actual P.A. of OF 298 as 115°, may I 
ask Mr. Gore if he does not think the agreement 
between the observed and the computed position 
angle is far from being satisfactory ? The dif- 
ference also in distance seems large ; but I suppose 
the object is a very difficult one even for pro- 
fessional double-star observers. 

The observation of close double stars with the 
lowest possible power is, I find, the best exercise to 
educate the eye and to enable it to see minute ob- 
jects. The advantage of this education is seen at 
once when one observes the details of planets and 
particularly the minutia of the moon’s surface. My 
observations of such stars have that end only in 
view. Therefore I shall always be thankful for 
anyone who knows to correct me when I makes 
mistake, In this wise I send again the following 
short list :— 


OS 303 P.A. 145° 
OS 315 „ 160 easy. 
OS 321 „ 360 one obs. only. 
O2 331 „ 0 
OS 842 no elongation. 
Again „ a point towards 250°. 
O. M. Gaudibert. 


DIAMETER OF MARS AND OTHER 
PLANETS. 


[27617.]—IN looking over your back volumes, 
always an instructive way of filling up a spare 
half-hour, I noticed a letter from our esteemed 
correspondent, Mr. Franks, drawing attention to 
the different values of the diameter of Mars given 
by various authorities. 

I thought a method by which anyone, with a 
minimum of mathematical knowledge, could com- 
pute the values of the diameters of the planets 
would interest many of our readers, They can 
even employ their own observations. 

The equatorial diameter of the earth is about 
7926°5 miles. 

On page 278 of this year's Nautical Almanac the 
samt diameter and horizontal parallax of Mars on 


1 Jan., 1888, are 4'0” and 6'4"; the diameter of the 


planet in miles is, therefore— 


7926 ox — = 4,954 miles. 


If, however, by observation on that date the 
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semi-diameter should be only 3'6”, the diameter 
would be 4,459 miles, 

On pages V. and VI. of the N. A. we find the 
semi-diameters of the planets and the parallax of 
the sun—these readily give us the diameters in 
miles, the formula being— 
liam. of planet in mil eg = 926.5 x semi-diam in seo. 

sun’s parallax, 
„I give the eomputation for Jupiter put in loga- 
rithms :— 


a 
Log. 7926°5 = 389908 
Log. 8:848" = 094684 
295224 
Log. 98°19" . = 199207 


Log. of Jupiter's eq. dia- 
meter = 494431 = 87,966 miles 
Log. 939 (N.A. p. VI.) = 997267 


Log. of Jupiter's polar dia- 
meter 


A similar proceeding will give the diameters of 
the other planets. A slightly different proceeding 
give the diameters of the sun and moon. 

asked for, I shall send details. 
The diameters of planets are very variously esti- 


mated. I give below several determinations of 


the semi-diameters :— 
MARS. 


; Semi-diameter. 
Pritchett (Ast. Nachrichten, No. 2,232) 4935" 
B))))%%% ⅛ ò 4'664” 
Le Verrier (Annales, Vol. VI.) . . . 6:55” 

artwig (Mean of several) .............+. 4'676” 

, VENUS 

Hartwig EEEE E E S EE E E T 8'775” 
Le Verrierr . 8.305% 

MERCURY. 
Young (Af. N., Jan., 1879 3'262” 

e Verrier . 8 e 3°34" 

Tria. 


DAYLIGHT OCOULTATION OF | 
ALDEBARAN. 


[27618.] — THIS was well observed at Lewis- 


on July 16th, 13h. 164m. to 13h. 34m. The 
star was slightly projected on to the moon’s disc at 
immersion, which may arise through my havin 
adjusted the focus to the star, and which I fin 
ers slightly from that of the moon. At 
emersion the reappearance was nearly instantane- 
ous; but certainly not absolutely so. Telescope, 
Shin. reflector by With; power, 125. Assuming 
ebaran to be the same size as the sun, and its 
parallax 0516”, 
traverse which the moon takes 0'01 second. If the 
star only makes a short chord, it would take longer 
disappear—perhaps as long as three or four 
seconds if its diameter is 0'005”, Tria. 
P.S.—I think I see (Eta) n Coronæ elongated, and 
even divided in direction 10° or 190°, with 310 
bower. What is the present angle and distance? 


THOHNIOAL EDUCATION. 
(27619.]—“ To him that hath shall be given.” 


But were not the intelligent lads and men to whom 


“Shaper” would confine his efforts in technical edu- 
cation once themselves ignorant schoolchildren, and 
not the mass of ignorant echoolchildren some 

day be engaged in various works ? Nobody: sup- 
poses that capable mechanists will be turned out 
of the board school; but the boy of 13 who can 
make a packing-case (even if he does call it a box) 
given dimensions, is one step nearer being a 
capable mechanist than the boy who oan not; and 
in addition, he has learnt to work out in solid 
material from drawings and written directions, 
even the simplest objects, he will have learnt what 
many otherwise capable mechanics find a difficult 
task for lack of primary instruction. But if it be of 
value to those whose fortune it is to enter a good 
op, far more would such training benefit the 
mass of the E who, as things are, scarcely 
attain a moderate handiness. School certificates of 
Proficiency, whether mechinical or literary, are 
perhaps of little after-value, and it is easy to laugh 
at them; but they represent honour and glory to 
the fact that the alk of 

such rewards at present go to clerkly proficiency is 
to those whose aptitude lies in other, per- 

s8, more really useful directions, and no doubt 
to lower the dignity of handioraft in the eyes 
the people—a most undesirable consummation. 
ain, education has other ends besides specifio 
zoquirements; the formation of habits, order, and 
industry amon the chief. In Sweden, elementary 
handicraft trading is rapidly becoming universal, 
and its indirect value is Ham to be very high. 
Drawing is the only hand training at present 
general in England, and A as an employer, 
certainly attach great value to school proficienoy 

l not so much because the positive 
attainment is great, or even the effort well direoted, 


ha 
al 
of 


= 491698 = 82,600 miles. 


its diameter is only 0'005", to. 


but as an indication of aptitude. A great deal has 
been said about the board school being a ladder 
set up from the 
rather see it a ladder to the workshop. By all 
means let us have laboratories for the advanced 
student ; but such things only help the leading 
spirits. 
the industrial army to fit them for their places in 
the workshop and as citizens in the nation. 


tter to the university. I would 


We want also to drill the rank and file of 


W. A. S. B. 


PRIMARY BATTERIES. 


| 27620. |—"TIS true that trom time to time we 
are startled with the comet-like appearance of 
primary batteries, They appear spasmodically, and 
seldom singly, eventually becoming relegated to 
oblivion. 

As Nun. Dor.“ truly writes: “The principles 
which underlie any possible combination that can 
be called a primary battery are, and have been, 
known for some time.” This applies more 
especially to Zn combinations. The laws relatin 
to the conservation of energy, Joule’s mechanic 
and other electro-chemical equivalents seem to be 
totally ignored by the inventors of these innova- 
tions. Educated electricians know that when Zn 
is used without a saleable bye-product, its present 
cost is too mach to be economical, independent of 
the use of a polarising solution, were the same 
results attainable. 

Again, all two-fluid batteries labour under the 
disadvantage of being useless in a few hours (asfar 
as lighting goes), owing to the mixing of the 
solutions, even when not worked at all, besides the 
trouble of recharging, &c. 

However, if “ Nun. Dor.” will publish his address 
ee I forget) I will send him a sodium nitrate 

epolariser 
imagination, or, in the use of extraneous ingre- 
dients, from the one used in the loud-heralded 
“ Eolipse,” so that he can test the economy of 
working for himself. 

This solution costs about 5d. per gallon to make ; 
4 half-pint cells 9 quarter-pint porous pots 
give collectively an H. M. F. of about 7˙6 volts, and 
will well light a 7 5 to 6-volt lamp continu- 
ously for eight or ten hours. As to the mechanical 
arrangement of the battery, it is not even a factor 
compared with the depolarising solution; so that 
there will be little difficulty to an electrician like 
our friend “ Nun. Dor.” obtaining the results above 
mentioned. H., Bristol. 


HOW TO SHARPEN A PLANE-IRON. 


[27622.]—ON p. 885 is a description of “ How to 
Sharpen a Plane Iron,” which, on p. 886, turns (in 
my opinion) into how not to doit. “The proper 


‘way to oilstone a tool is to cuntinue the grindin 


by rubbing on the oilstone until the bevel leve 


‘left by the grindstone is entirely removed and the 


‘by his own e 
ea himself for more f positions, nor 
8 


edge keen and sharp. If this be properly done, 
the tool need not be touched on its face to the stone, 

&c. Have any of your readers heard of a workman 
who could puta keen edge on a tool whetting one 
side alone? My plan, when I get a new tool, say 
a chisel, is to (after grinding) to “stone” the face 
until every mark of grinding is effaced, before 
touching the bevel. This is the secret of putting 
a keen edge on the tool, if there is a secret. A few 
slaps on alternate sides on the ball of the hand 
puts on the final razor-edge. Silke. 


DR. SKINNERS PRESORIPTION FOR 
NOISES IN THE BARS. 


[27623.]—DR. SKINNER's (letter 27595) is a re- 
markable instance of the utter recklessness of 
M.D.’s as to what they order to put into other 
men's stomachs, while they would be horrified 
were their own wives to put their gold jewellery 
into the said mixture. 

Of all metals gold is the one least affeeted by 
oxygen, and consequently the most difficult to 
dissolve by chemicals, Unaffected by the powerful 
acid hydrochloric, and also by the still more cor- 
rosive nitric acid, yet a mixture of these two effects 
its solution, thus obtaining its name with the 
ancient alchemists of Aqua Regia.” 

Now, in the face of this, we find Dr. Skinner 
prescribes, and “Eos” is imprudent enough to 
endorse, the putting into the delicate, sensitive 
human stomach a corrosive fluid strong enough to 


-dissolve the nitric-acid resisting gold! 


‘That the poisonous (fatal) action of each of 
these acids in large doses in their concentrated 
form, and the semi-poisonous action in large doses 
of their dilute form, has been well studied by 
many members of the medical profession con- 
scientious enough to declare their convictions, and 


to turn these observations to use by taking the 


symptoms of disorder produced as guides in the 
treatment of disease, the voluminous literature of 
modern medicine speaks conclusively enough—at 
least for The Lydney Dispenser. 


P.S.—As to the ultimate result of medicinal 
treatment—sometimes promptly curative in long- 
standing cases, sometimes quite powerless— Dr. 
Cooper, of the Great Ormond-street Hospital, has 
read several papers at this Institution, in the 
library of which I conclude they are kept for 
reference, 


MANUAL LABOUR. v. “GENTEEL 
OCOUPATIONS.” 


[27624.]—THE views set forth by the writers in 
the E. M. on this point are from one side only, 
and this is not the side whioh exists to any extent 
in practice. The average ordinary clerk is ment- 
ally and physically of a rather low organisation 
and the same clerk, limited by his mental an 
physical capacity, would doubtless be in a worse 
position in any manual employment. His re- 
muneration would not be higher, but probably less; 
he would not be “on the staff,” and would there- 
fore be only paid for the hours worked, which 
would be variable, with frequent total stoppages 
on account of weather, variations of seasons, trade, 
and other things constantly and seriously affecting 
the working class. His companions would be 
rougher, and he would be treated in a rougher 
manner, both by his companions and his employer ; 
whilst his hours of work would be longer, partiou- 
larly in that most disagreeable of all times, an 
English winter’s morning. The cheap clerk can 
only class with the labourer or unskilled workman, 
and with an equal amount of perseverance, work, 
and useful knowlege, the cheap clerk has at least 
as good or a better chance to rise than the un- 
skilled workman. Having passed through the 

ades myself, both in the office and at the work- 
Bench, without any expectations further than 
depended on my own efforts, I should for an 
average duffer select the office in preference to 
the bench as the most comfortable method of ob- 
taining a bare living. This was my opinion 
twenty-five years ago, when I was a workman at 
the bench, and now, as an employer of about two 
hundred men, I see no reason to alter it. 

The average workman of thé cheapest class, by 
severe physical labour, has all the energy taken out 
of him at the conclusion of his day's work, and has 
no desire, and usually no power, to exercise his 
mind. The average clerk of the cheapest class 
does not labour under this most serious disadvan- 
tage, and if he has anything in him he has a better 
chance of rising in the world, The worst of it is 
that the average cheap clerk has no desire to rise 

forts e does not care to work to 


oes he study technical details, or strive to acquire 
by steady application a “head” which would at 
once bring him to the front as one fit to exercise 
‘responsible control and to keep others to their 


‘duties by his intimate knowledge of theirs and his 
own also. A man who has developed this capacity is 


valuable in any office, and will fétch his value with- 
out difficulty. If he wants to commence business 


* 
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for himself he can usually do it on the strength of 
his reputation alone, without any further capital 
than he oan easily save. A man trained to the 
bench under the same conditions has by no means 
the same chance; the mechanical trades not only 
require capital, but to work them successfully they 
require also commercial knowledge which the 
workman has no chance of obtaining. In fact, the 
clerk can buy his manual labour at any stage; but 
the workman cannot, with oertainty, buy his com- 
mercial skill, and in the race for success.the clerk 
therefore is necessarily in much the best position 
to start and to hold his own, as a general rule. If 
a man can acquire both, and is right mentally and 
morally, he is his own master, and practically has 
the world at his feet to do as he likes with up to 
his capacity. 

The question of success, commercially and 
socially, rests, to a very large extent, on the manner 
in which a youth utilises his spare time and the 
amount of useful knowledge he can obtain and 
store up before the pressure of earning his daily 
bread comes on him and reduces his mental liberty, 
and the nearer he can struggle to the top the more 
room he will find, and the more comfortable he will 
find the world. If he begins by obtaining com- 
mercial knowledge as a clerk, he commences nearer 
his goal than if he bs 10 as a workman, and I form 
this opinion, as the Kditor knows, from personal 
experience of both sides of the question. 

An Old Correspondent. 


HOW TO DO BLAOKSMITH’S WORK. 


[27625.]—WHEN a smith employs a striker the 
“tapping is evidently the language which informs 
the striker when to stop, when to strike “ uphand,” 
when “about sledge,” &c.; but I am sorry to say 
I don’t understand the language. Perhaps one of 
our smiths will give us the interpretation. A 
great deal of tapping is, of course, meaningless, and 
appears to result from the desire to fill in odd 
intervals during aries giving a busy, inspirit- 
ing tone to the shop, the long intervals between the 
thuds of a heavy hammer being seemingly irritating 
to a busy man. 

In my apprentice days I was led to believe that 
smith's work was not worth learning; but I now 
know that this is the trade of all others that should 
be mastered by an engineer. It is the basis of all 
mechanical operations. At the forge one learns 
what can and what cannot be done in wrought iron. 
One gets an insight into the nature of the material 
and its characteristics as compared with cast iron, 
and learns what proportions are suited to certain 
work, A man without having had the handling 
of wrought iron, hot and cold, is very apt to make 
his designs for wrought work too clumsy. From 
the amateur point of view, again, if you are a 
good hand at the forge you can do anything—oar- 
pentry and turning are mere child's play when you 

ave mastered the smith's art. Skill at forging 
can, of course, only be acquired by real practice ; 
the principles of the whole art might, on the other 
hand, be set forth in words, making a valuable and 
interesting addition to the other subjects of the 
“E.M” I hope this appeal may have some effect. 
I should be pleased to make any drawings, if 
wanted. Silke. 


ORIGINAL ELECTRIC EXPERIMENTS. 


27626.] — REQUIRING an electric machine 
suitable for 7 8 carried about for lecturing pur- 
poses, I designed and made one as per diagram, 
which gives me great satisfaction, and will probabl 
interest some of ours.“ This is a owerful 
machine, and unless due care is taken to follow my 
directions, it will burn holes in certain parts of the 
foil used in its construction. A isa dovetailed 
mahogany case, measuring 26in. square by Gin. 
deep, made of Jin. stuff, and the outside French- 
polished. _A groove around the opposite front to 
that in view takes a sheet of glass. There is a 
loose strip 2in, broad, which is removable on the 
top side, in order to put in this sheet and to fix the 
glass tubes, B B, in which tubes are cemented two 
pieces of zin. brass tube, say, 2in. long each, which 
are continued down until through the tubes, say, 
din, with zin. brass wire, to the ends of which are 
soldered pao of thin sheet brass, say }in. 
broad and 2in. long, in order that they ma 
make connection wita the tinfoils C- O, whic 
are pasted upon the inside of the front sheet of 
glass, and which act either as conductors, as shown, 
or similar to Leyden jars upon applying to the 
front face of a light frame covered with calico, 
sized and coated with tinfoil of same area as the 
square of the two OC's. The case is screwed to a 
basepiece, as shewn, made of deal lin, thick and 
11in. broad. The balls DD move about in the 
brass tubes, and can be removed at will, anda 
variety of experimental affairs ean be substituted 
in their places, Here it may be as well to point 
out the erroneous conclusions arrived at and pro- 
ponani by Thomas Gray, upon page 82 of the 

ok published by J. Wimshurst, 1886, entitled, 
Statio Hlectricity, &., &., where it will be 
found, “ That the applying of the outer foil to this 


arrangement, as described, and which is virtually a 
Leyden jar with a movable outside foil, wonder- 
fully increases the thickness and power of the dis- 
charges.” Ethe pair of disos, both inside of the 
sheet of glass; these are furnished with 18 sectors 
each, and are 20in. diameter. They are thickly 
coated with lac, as previously described; also upon 
the inside faces, as this machine is started by a 
few rubs upon the front with a foil rubber. 
The inside of the large sheet also is well coated all 
around the foils with shellac, going in over it for, 
say, zin. The connections with foils CC are by 
means of short pieces of violin bass string attached 
to the foils by means of pieces of paper and paste 
at F F, so as to make contact with the inside disc 
only, as I don’t find any gain by making contacts ; 
also with the outside disc I also find (pace Mr. 
Wimshurst) “that three brushes are the best num- 
ber to employ,” lettered GGG. These are pieces 
of bass string having 1}in. untwisted and pegged 
into small brass tubes as shown. The discs run 
one upon a piece of casehardened gaspipe (I could 
not procure steel tube in this oity), and the other 
upon brass. The iron iruns in broad brass bushes 
upon the shelf H. Two mahogany pulleys con- 
nect with the driving wheel, which has two grooves 
in it, and is of mahogany, French polished. The 
belt is in one piece, and is made of the best 
window sash-line, I ‘prefer to alter the distance 
betwixt the balls whilst working, by means of a 
glass rod held in the hand. The movable ontside 
coating requires no fastening, as the attraction 
whilst the machine is in motion keeps it in place. 
If two separate outside coatings be used, each 
almost connected by a foil ome to its opposite in- 
side one, the inside foils will have holes burnt in 
them, unless the contact be large, as I have 
described. This effect is also observable under 
other arrangements. I am at present of opinion, 
as I have before expressed in these pages, That 
the electricity termed minus, negative, and ex- 
pressed by —, is current which is similar to that 
in a magnet arrangement, and which develops 
heat.“ But more of this anon. There is a thin 
wooden back covering all but the driving pulleys, 
which is removable, and not shown in this 
diagram, A., Liverpool. 


THE VOGELSANG PROPELLER. 


[27627.]—OAN any reader give any details of the 
Vogelsang propeller, which is said to be attracting 
considerable attention by reason of the remarkable 
accounts of its performances on the Continent? It 
is stated that when applied to a German torpedo 
boat, without any increase of power the speed of 
the boat was increased from 21 knots to over 26 
knots. There is trustworthy evidence that it has 
increased the speed of a number of launches and 
other small oraft as much as 884 percent. This 
invention is about to be tried on one of the 


North German Lloyd steamers between Bremer- 
haven and London, It was developed by the in- 
ventor at the Washington Navy Yard, and it seems 
mange that it was never officially reported upon in 
the United States. Mr. Vogelsang’s patent covers 
the following olaim :—“ 1. A propeller consisting 
of a hub provided with two or more blades or wi 

ouped upon but one side and unequally distri- 

uted about said hub, but in which the distance be- 
tween the blades is not uniform, and in which no 
two blades are diametrically opposite, substantially 
as and for the purpose specified. 2. A press 
having its blades grouped upon one side of the hub 
or shaft only, and in which no two blades are diame- 
trically opposite, and in which the distanoe be- 
tween the blades is not uniform, and a non-pro- 
pulsive counter-balance arranged upon the si 
of the hub or shaft opposite to that on which 
the blades are located, substantially as and for 
the purpose specified, 3. A propeller consisting 
of a boss or hub provided with two or more 
blades grouped upon one side only of the said 
hub, and in which no two blades of the group 
are arranged diametrically opposite, and & 
single blade arranged opposite to the group 
of blades, but in which the distance between the 
blades is not uniform, substantially as and for the 
popo specified.” The inventor says of what he 

as been able to accomplish :—“ With propellers 
in which there are a large number of equally dis- 
tributed blades, the water is so greatly churned 
that it is difficult for the blades to obtain a solid 
hold in the fluid, and consequently the loss by 
slippage is very great. By arranging the blades ss 
herein described and shown, forming a more open 
space between them, they are enabled to takes 
firm hold upon the water, and the slip is much re- 
duced, and this reduction is shown in an increase 
of speed with a given number of revolutions. 
is also evident that as the blades are located to one 
side, one side of the shaft will take the wear 
will run upon the bearing-box, the pressure 
travelling around the box instead of around the 
shaft, as heretofore. This change of pressure 1 
very advantageous, as the box may be made with a 
replaceable bearing, and the life of the propeller- 
shaft would be greatly lengthened.” i 

It is a common saying amongst marine engineers 
that every one of them believes he could produce a 
superior propeller to the others ; but when it come 
to testing they are all at sea in a double sense, 
the advantages of the new devices are conspicuous 
by their absence. An Old Salt. 


THE SIMS-EDISON ELEOTRIO 
TORPEDOES. 


[27628,]—THw following account of the new 
form of “ fish ” torpedo, the joint invention of Mr. 
W. Scott Sims and T. A. Edison, will int 
many of your readers. The boat has been 


wl Pee. SA A Gt 


». rern Ke 


* 


we . „ . 


ee a OT SRN 


O aA A NF UOC NS 


- to it by bars of copper or steel, was a hoat covered 


denly endowe 


| JULY 22, 1887. 


under test by the Government officials here for 
some time, and an order for ten having been given, 
a trial of the first came off the other day at 
Willett’s Point, and I send you the following 
account, which has been published here. There. 
were not many spectators beyond those interested, 
and probably the report is exaggerated. 

The first thing seen was a long, oigar-shaped tube 
made of copper, about 28ft. long, and 2lin. in 
diameter in the thickest part, the centre. This 
was the torpedo. Beginning at the pointed end, 
the prow, Mr. Sims explained that the tube was 
constructed of four different portionsor apartments. 
The first, at the prow, was the chamber, in which 

b. of dynamite or explosive gelatine is placed. 
The second contains about two miles of cable, in 
this instance, or as much more as may be required, 
by means of which the torpedo is connected with 
the shore electric battery. The cable is about lin. 
in ciroumference, and it is through this that the 
5 is oonveyed from the shore to the tor- 
pedo, and it receives its propelling power, steering 

wer, and explosive power at the will of the man 
in charge of the electrio battery on shore, or 
wherever the terminal station muy be. he 
operator can at will start, stop, or steer the tor- 
pedo to port or starboard, and explode the 
charge, which can be ‘arranged to explode by con- 
tact if desired, and he also receives notice when 
the hull or blade meets with any obstruction in its 
progress through the water. The third chamber is 
occupied by all the instruments necessary for the 
connection with the electric battery on shore, and 
of interest only to the electrician, while the fourth 
chamber holds the propeller and steering-gear. All 
these chambers are arranged in such a way that 
their weight is properly adjusted, so as to throw 
the centre of gravity into the cable chamber; so 
that when the cable is paid out, and the torpedo 
necessarily lightened of just so much weight, the 
centre of gravity will not be destroyed. 

Above the torpedo, about four feet, and attached 


with a deck, and about the same length as the 
torpedo. This, the inventor explained, was the 
float, and was filled with light machinery, and used 
to suspend the torpedo at the desired depth under 
the water. From the prow of the torpedo, inclined 
at an angle to the bow of the boat or float, was a 
strong sword, which experience has shown will 
either cut through an obstacle, or, if too heavy and 
strong to be treated in that way, will enable the 
torpedo to dive under it and come out unharmed 
on the opposite side. Having explained all this, 
Mr. Sims, assuring the ladies that for this test his 
dynamite was gravel and could not explode, ran the 
cable through a tube from the aperture on the 
bottom of the centre or cable chamber of the 
cad pears to the stern, attached it to the battery, and 
declared all was ready for the start. The little 
machine was slowly lowered into the water, where 
she lay looking like a harmless little pleasure yacht 
without her mast, with the torpedo lost to sight in 
the water. At a given signal the electric current 
was turned on, and the torpedo boat seemed sud- 
d with life. It darted out toward a 

a troop of fishing vessels at a great rate, and ina 
perfectly straight line. On went the little war 
engine at an eleven-mile-an-hour rate, throwing the 
foam from her bows as she ploughed her way. 
“‘ Starboard!” rang out the clear command from 
Capt. Knight, in charge of the trial, and as though 
the boat, at the distance of a mile, had heard the 
word, her head came slowly but surely round to the 
right. “Steady,” and her head again forged on. 
And now 5,000ft. of cable of the 10,000ft. in the 
centre chamber of the torpedo had been 
ayed out, and the order to return came. 
Quickly, at the word of command, her head 
came round, and, with her prow pointed 
directly at the little group on shore, she forged 
ahead at undiminished speed. When within a few 
hundred feet of the shore, she suddenly stopped 
and lay like a log; as one expressed it, she looked 
like some animal that had died suddenly of heart 
disease. And, indeed, she had; for, as Mr. Sims 
explained, the end of the cable had come, and the 


- electricity had left her; and without electricity she 


was without life. 

T need not tell you that lately we have been beat- 
ing up a “soare” about our unprotected ports, and 
as not much money can be got for building a 
é fleet,” the scaremongers will labour hard to get 
a set of torpedoes for each port, and inventors are 
hard at work devising the most promising con- 
trivances of the kind, The above will give you an 
idea of a fish torpedo boat, which at least pro- 
mises well. 

Newark, N.J., July 8. J. M, 


THE THEORY OF MACHINES, X.: BY 
FRANOIS CAMPIN, O. E.— LINK MOVE- 
MENTS. 

[27629.]—IN this article the author has given a 


description of two well-known forms of Watt's 
parallel motion, and he adds a fact known to 


. mathematicians that the path described by the 
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point e in his diagram is not a true, straight line; 
it.is, in fact, a curve; butif the links 


chinists’ purposes, it is a straight line, and it is 
most misleading to the unmathematical reader who 
hopes to get more light upon the subject by re- 
ferring to the diagram, to find such an incorrect 
exaggeration as is to be found in Fig. 41. Why 
are the perpendiculars fi and gk of such widely 
different lengths instead of being equal, or nearly 
so, as they must be if described by connected rods 
of equal radii? I say of nearly equal length, 
because the driving radius rod has a tendency to 
extend the aro of the driven somewhat, in con- 
sequence of the vertical distance of the points 
band c being shortened as the connecting link dc 
assumes the diagonal, and 
the aro of the 
po of point e in the centre of the conneoting 


line, It is, therefore, incorrect to say that JJ 
g g are the arcs described by the ends c and b of 
the links cd and a b "—/” being extended much too 
high and g’ much too low, consequently, e k and ci 
do not “represent res 
the ends b and c o 
diagram in correction, bat retain the same lettering 
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It has been ascertained by experiment that the 
friction of solids against liquids is almost, if not 
quite, independent of the pressure, and varies with 
the surface and speed. In a bearing properly con- 
structed, the journal does not come in contact 
it, but is completely oil-borne. It may, therefore 
be considered as revolving in a vessel of oil. If 
the bearing is badly constructed either as to fitting 
or as to sufficiency of surface, the oil will be 
squeezed out, and the metallic surfaces will come 
into contact. Inoreased friction and heating will 
then follow. 

If Mr. Pardoe considers the very small amount 
of friction in well constructed and well lubricated 
machines, and compares the amounts under widely 
differing pressures, he will at once see that the 
laws applicable to the friction of solids are not 
those applicable to well constructed and lubricated 
bearings. 

In ihe 6e E. M., 1,164, Dr. Edmunds suggests 
making the cylinder-base of the standard mandrel 
part of a very long cone. This appears to me 
objectionable. 1. Special gauges would have to 
be made for the purpose. 2. It would not be pos- 
sible to estimate the accuracy of these gauges, 
and consequently to gauge work by them with 
such delicacy as is possible with cylindrical 
gauges. ; f 

In the oase of the latter, their fit is estimated by 
the variations of force required to rotate or to 
pump the cylinder in its corresponding ring. This 
pumping is impossible with a conical gauge, and 
rotation would be fallacious, for though the cones 
might fit all round at one part, they might not fit 
elsewhere. In fact, to quote Dr. Edmunds's own 
words, I know of no means by which coned sur- 
faces can be reproduced or matched with approxi- 
mate accuracy.” The fit of the cones would 
practically have to be tested by the looseness, or 


are properly 
roportioned it is of almost infinite radius. 
ractically „speaking, however, and for all ma- 


it is this extension of 
riven radius rod which causes the 


ink ö c to depart from a mathematically straight 


ctively the lateral travel of 
the link ö c.“ I append a 
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as the author to avoid confusion. 
be seen that the lateral deviation is so very slight 
that it can safely be disregarded for all but the 
most rigid machines, 


centre holes reauired in rods and cylinders. 
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By this it will 


Montserrat, W. Indies. Assoc. Inst. O. E. 
TWO CENTRING BITS. 


[27680.]—o the amateur turner in hard metal 
I can strongly recommend these two bits for taper 
0. 1 


is made of the best steel, with four sharp facets 
sloping to the point, angles 60° to suit the lathe 
centres, usually of this proportion. I make mine 
by cutting the exact profile of my lathe centre in 
a piece of sheet tin, and inserting the same till 
made a correct fit; then I forged my lump of steel 
to a taper, I put it in a chuck, and smoothed the 
whole, making the neck or shank fths to fit 
correctly in the main chuck; then I removed it, 
and with a new file and gauges trued the four 
angles and edges. Lastly, . and hardened 
the tool. No. 2 is a taper half- round bit, with two 
sloping edges, useful for smaller centre holes. In 
employing the No. 1 with any small, sharp drill, 
first bore a hole zin. deep, or even less; into th is 
insert the bit, e up, and using lubricant 
as you proceed. No. be worked in exactly 
the same way—small drill hole, baok feed, and oil ; 
leave a little of small drill hole at bottom work, 
os. 


THE EDMUNDS LATHE MANDREL. 


(27681.]—Mr. G. T. PARDOE (“ E. M.” 1,163) 
disagrees with me as to my views of friction in 
bearings, because he treats it as a case of friction 
of the surface of the mandrel against the bearing 
whereas I regard it as friction of the particles o 
lubricant against one another, the solid surfaces 
not coming into contact at all; but being separated 
by a film of oil. From this point of view he is no 
doubt quite correct in his calculations and infer- 
ences, except the clerical error of “{foot-pounds ” 
for“ inch-pounds.” 


shake, when it was attempted to move the gauge 
across the axis of the cone. This would obviously 
be much less delicate than the pumping or twisting 
of a cylinder in a ring, as an indication of acourate 
fitting. 


3. If the cones did not fit equally along their 


whole length, they would wear unequally, and rapid 
deterioration would ensue. A. 


Gray. 


RAILWAY JOINTS—METRIO SYSTEM 


OF MEASURES AND WEIGHTS— 
TECHNICAL EDUCATION. 
[27632.]—I AM glad to see that Mr. Edward M, 


Richards expresses the same views on the use of 
suspended rail-joints as I did in previous issues of 
this paper. i 
man speaks of the superiority of the metrio system 
over the English system of weights and measures. 
The latter are antiquated and irrational. 


In the same letter (27570) this gentle- 


The invention of the metric system is one of the 


greatest boons which the great French Revolution 
has conferred upon the world. Most Continental 
nations have a 

the use of a system which, to speak the truth, has 
not the least bit of common sense about itself. 
The employment of metric measures in which 
linear measurements and capacities are so interde- 
pendent that the change of unit is an easy thing, 


opted it, yet Hogland persists in 


simplifies greatly calculations, and as practice does 
not, as a rule, require a greater acouracy in calcu- 
lation results than half a millimètre, it is always 
possible to find a dimension which will answer 
without having to try again and again as with 
inches and feet. As an engineer, I can but say 
that the system of English weights and measures 
is a most absurd one, and affords once more a proof 
of that outrageous conservatism which tog often 
characterises the Hnglish nation in some technical 


I | matters, Some English firms being asked to send 


drawings and estimates as to sume work or 
orders to be executed abroad, never fail to make 
drawings in English measurements: it would be 
far more polite, and especially more satisfactory 
for both parties, if the measurements were in 
millimetres, kilogrammes, &c. I have been 
repeatedly asked abroad how it is that England 
has not adopted or enforced the use of the metrio 
system. at is for them a subject of great 
astonishment. No doubt the change would be no 
easy one, but it cannot and must not be made ut 
once. A certain term must be fixed by them, and 
of which the complete change must have been fully 
accomplished. it was done in that way in Ger- 
many, Austria, Hungary, Roumania, &., and now 
these nations are quite accustomed to it. 

I was very pleased to read Nan. Dor’s.” letter 
on . education, and I thoroughly agree 
with him. The technical education of foreigners 
has nothing to do with competition : this is simply 
due to our blind free-trade policy. No doubt our 
system of elementary education wants improving, 
but there is great danger of us running into the 
deplorable extremes into which our neighbours have 
fallen ; they compete, but they do not create much. 
I should like to see the learning of foreign 
languages made compulsory in elementary schools. 
You always rag pe of the Germans underselling 
Englishmen in this country and abroad. Well, do 
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like the Germans; their system of education is 
three centuries old. The money spent in this 
country for educational purpose amounts to sums 
which ought to secure results better than, if not as 
good as, those obtained on the Continent. 

E. Gobert. 


RAILWAY COUPLINGS. 


[27633.]J—MY coupling was merely given as an 
example of an automatic coupling, and I originally 
wrote in the hopes of inducing those who had made 
more perfect appliances to give us readers of the 
“E. M.“ a sight of them, and also of havin 
opinions on the chances of a coupling being adontad 
at all. Many of the inventors of the“ Nine Elms" 
couplings would probably have made more useful 
n if they had not been misled about that 
“ blessed” hook — there would have been no 
“ knocking out of waggon backs, for instance. If 


a universal change of couplings is once decided | P 


upon, and the right one is found, there will be no 
difficulty in making the change ; there will be no 
such thing as first fitting non-automatic and after 
that automatic couplings. Therefore, let inventors 
understand that it is a perfect automatic couplin 

appliance that is wanted, not a hook catcher. 127 
such perfect coupling can be devised, utilising the 
„hook, so much the better; but by all means let 
une hook, in any case, be a secondary considera- 

ion. 

If “Rover” is ever in the neighbourhood of 
Southampton, and will give me his address, I shall 
be pleased to tell him where he may see my model. 

Silke. 


d. W. R. (SO-CALLED) EXPRESSES. 


127684. —SoMkE time ago there was a long letter 
n the E. M.“ contrasting the G. W. R. and G. N. R. 

lines for speed and the like, pointing out the revo- 
lut ion the G. N. R. directors would make in the 
service of trains to the West of England. I may 
give an instance of the punctuality of this line, 
once so celebrated for speed —i. e., between the 
years 1845 and 1855. 

On Saturday evening, July 9, I travelled from 
Paddington by the train leaving at 6.45. This is 
timed to reach Swindon at 7.22, or in Ih. 837m.—no 
great achievement, considering the line is tolerably 
level, and that there is not a single stoppage. The 
train left Paddington at 6.54 and did not reach 
Swindon till 7.41, or in 1h. 47m., ten minutes 
slower than the allotted time. The point I would 
remark is that the train was never once stopped b 
signal; it scarcely “slowed” in passing throug 
Reading, and did not seem at all unusually long. 

Viator. 


MODERN COMPOUND ENGINES. 


[27635.]—WITH reference to remarks that have 
been recently made about modern compound 
engines, it must be remembered that there is a 
limit to which the steam-pressure must be confined, 
until some new form of generator is adopted. 
Quadruple expansion may give you increased 
economy ; but high pressures must have some final 
standpoint, though that may be, say, 400lb. on the 
square inch. Many of your readers will re- 
member that a steam pressure of upwards of 
300lb. was successfully carried on a small 
steamer called the Anthracite, built on the so- 
called Perkins high-pressure system, which visited 
America in 1880 to demonstrate that high pressures 
could be safely and efficiently utilised to furnish 
motive power on an ocean voyage. Her machinery 
was tested by a board of naval officers in New 
York, With an average steam pressure of 316˙51 b., 
expanded 25°7 times in triple-expansion engines, 
there was required 21˙64l b. of feed water per hour 
per indicated horse-power. The engines were 
small, the aggregate indicated horse-power de- 
veloped being but 67:7. Still, the cost was quite 
high—no lower, in fact, than has been obtained in 
exceptional cases with good condensing engines, 
and about what ought to have been expected with 
an ordinary compound engine using a steam pres- 
sure no higher than 80Ib. The same engine, tested 
in England by Sir F. Bramwell, furnished a horse- 
power for 17'8lb. feed water per hour, the water 
level being then carried lower, so that the steam 
was superheated considerably. The superheating 
of the steam at these high pressures is not desirable 
in practical work on account of difficulty with the 
packings and lubricant. In the Bidwell experi- 
ments in Boston with superheated steam, it was 
considered that 450° was the highest temperature 
which should be permitted. Proper precautions 
would indicate that even this temperature should 
not be allowed in sea-going engines involving so 
many responsibilities. The temperature of steam 
of 800lb. pressure is about 420°, and that, in the 
opinion of Mr. C. E. Hmery, is as high as can be 
carried satisfactorily in average practice either on 
sea or land. It seems certain that the highest steam 
pressure admissible would be limited by the 
temperature rather than by other conditions. 

some of the marine engines using steam 
at 160lb, pressure, it is found that there 


is a sufficient precipitation of water to permit 
the use of oil to be dispensed with after the 
engines are fairly started from port. The tempera- 
ture due to this pressure is but about 370°. In the 
Anthracite, designed for a higher pressure, with 
some superheating, all the packings were made of 
see adapted to obviate the necessity of using 
0 


On the steamers which ply on the rivers of 
Western 3 the Mississippi, &c.—steam 
is often as high as 180 to 2001 b., and it is possible 
to go up to 300lb. perhaps with safety and eco- 
nomy; but the construction of the boilers must be 
changed, Cylindrical boiler shells 12ft. and up- 
wards in diameter, and 13 to 14in. thick cannot be 
recommended, although used in practice. Tolimit 
the thickness even to the figures named it is neces- 
sary to use steel; and to procure even this of suffi- 
cient tensile atrength it is necessary, for such heav 
lates, to use steel that is rather treacherous, an 
that should be thoroughly annealed after every 
operation. Some think that the whole boiler 
when finished should be annealed, but it is, as a 
rule, too large for that. The alternative is to use 
boilers without shells, except those which are called 
“drums,” and are comparatively small in dia- 
meter: in that form there is no difficulty in making 
steam generators to withstand pressures as high as 
400 or 5001b. The other difficulty then comes in— 
that the steam is too hot, and burns up the pack- 
ing and the lubricant, and scores the oylinder. 


CARBOLISED OIL FOR BURNS. 


[27636.]—I CAN quite corroborate the statement 
of “ Eos ” as to the utility of this subtance for 
burns and scalds. I have used it with great success 
in several cases lately. One in particular I may 
mention: A young man employe in chemical 
manufacture scalded the whole back of hand and 
fingers by upsetting some boiling glycerine on it. 
In several places the skin was cracked and peeling 
off, and I quite thought he would lose the use of 
his hand. I dressed it by covering it thickly with 
lint saturated with carbolised olive oil, and every 
day or 80 pozeg on more without removing the 
dressing. It healed well and left no scar. The 
dressing came off easily, and the hand received no 
permanent injury of any kind. Sozedus. 


UNIFORMITY OF NATURE. 


[27637.] NOBODY has supposed, as F. R. A. S.“ 
would suggest, p. 459, “comets exerting influence 
on the earth”; but Newton and Halley, and every 
astronomer since them, have had to admit (as well 
as Comte, the great satirist of modern astronomers) 
that they are falling on the earth from time to time 


with an average frequency, I undertake to prove, o 


over a dozen per million years, and therefore did 
so in past ages, if nature be uniform. 

Instead of proof that one ever did so, we want 
proof that nature is not uniform, but was once so 
cometless as to admit the Lyellian and Darwinian 
long periods without catastrophes. I do not say it 
never did ; but that if it did, nature was not uniform 
then and now. 

July 19. B. L. G. 


THE ORTHOSOOPIC LENS — OPTICAL 
` QUESTION. 


[27638.]—AS I was not asked to give a definition 
of positive and negative foci, hut only to describe 
the above lens, so I did nut go deeper into the 
matter, but, to set the matter at rest, I now quote 
that portion of Sutton’s which I left out in my 
description, thinking it unimportant :— 

“ We would take this opportunity of observing 
that in optics the signs plus and minus are intro- 
duced into formule, from their property of being 
able to represent, not merely the operations of 
addition and subtraction, but also the contrariety 
of position and direction. By calling lines measured 
on one side of a lens positive, and on the other side 
negative, and affixing the signs plus or minus to the 
magnitude of a line, according to its poe it is 
possible to make one formula include a great 
variety of different cases. The convention adopted 
in optics is to oall lines measured towards the 
origin of light positive, and in the opposite direc- 
tion negative.” S. Bottone. 


AN AMERICAN CHUROH ORGAN OF 
THE LATEST TYPE. 


[27639.]—THE readers of this journal, who are 
conversant with organ matters, will scan with much 
interest the following description of an important 
instrument just commenced in the Roosevelt factory, 
at New York. I extract the notice from the 
Chicago Indicator of June 25, 1887: 

“ A SUPERB ORGAN.— Within a year from this 
time the Trinity M.E. Church of Denver, Colorado, 
will possess an organ of extraordinary dimensions 
and remarkable construction. Mr. Isaac E. Blake 
a wealthy gentleman and musical connoisseur, of 
Denver, has just contracted with Mr. Frank 


Roosevelt (successor to Hilborne L. Roosevelt), of 

New York, for an organ to be placed in the above 
church, which is now in process of construction, and 
which will be one of the finest of its kind in this 
country. 

„The organ will comprise four manuals of fifty- 
eight notes each, and a pedal clavier of thi 
notes. Lack of space prevents the printing of the 
entire specification, which undoubtedly would prove 
most interesting to every organist at least, but a 
short description of the organ may not prove 
unwelcome. The total number of pipes in the 
scheme is 3,738, which are divided as follows: 
Great organ, sixteen stops, 1,218 pipes ; Swell organ, 
eighteen stops, 1,204 pipes; Choir organ, eleven 
stops, 638 pipes; Solo organ, six stops, 348 pipes; 
Pedal organ, eleven stops, 380 pipes. 


“ By this it will be seen there will be sixty-two 
‘speaking stops,’ besides which there are to be 
eleven couplers, seven mechanical accessories (i.e. 
tremulants, wind indicators, &c.), fifteen adjustable 
combination pistons, and thirteen pedal movements, 
making a grand total of 108 stops and mechanical 
appliances. Of the many peculiar features of this 
splendid instrument, the most striking is the 
number of swell-boxes; namely, in addition to the 
usual swell-box containing all the pipes of the 
Swell organ, there are to be two other separate 
swell boxes, one to inclose the entire Solo organ, 
and the other to inclose, not only the entire choir 
organ, but all of the Great organ, excepting two 
stops of 16ft. and two open diapasons of 8ft. The 
great value of these extra ‘swells’ cannot be fally 
estimated unless one has investigated organs 
similarly constructed, and has been able to 
appreciate the wonderful effects of crescendo and 
decrescendo, as well as the possibility of shading the 
tone of each manual. By this means not only the 
solo played upon one manual oan be made expres- 
sive, but also the accompaniment upon another, 
thereby rendering both parts elastic and free from 
monotony. In other words, a higher degree of 
artistic finish is made practicable. 

“ One particularly charming effect, peculiar to this 
system and which is utterly impossible upon other 
organs, is that which is produced by gradually 
opening one swell - box while closing another 
When skilfully managed the sensation is to the 
ear what dissolving views are to the eye. The 
three balanced swell pec placed side by side can 
be easily controlled by the player, and a device 
will be introduced to close or open all the boxes 
simultaneously. Another important feature is the 
Roosevelt system of adjustable combination pistons 
and pedals, whereby any combination of manual 
and pedal 8 with their couplers can be set by 
the player and altered at pleasure. By this means 
the organist can, before beginning to play, arrange 
as many different combinations as there are pistons 
and pedals, then by merely touching the right 
piston or pedal, the required combination is 
seoured. Accordingly any combination of stops is 
under immediate control, and the quickest changes 
of registration are most easily accomplished. 

There are other points of special interest in this 
organ; for instance, a double open diapason of 32ft. 
in the Pedal organ, a Solo organ of six extremel 
effective stops voiced on extra pressure of wi 
octave and sub-ootave couplers, three tremulants, 
and last and by no means least two hydraulic 
engines for supplying the wind. 

“Throughout the organ Rosevelt's patent wind 
chests are used. The principle of this system is 
known as ‘tubular pneumatic,’ and for each pipe 
there is a separate pallet. By this means theaction 
of all the manuals and the pedal, even when 
coupled together, is as light and agreeable as the 
most perfet pianoforte. There is no possibility 
of ‘wind robbing,’ and the tone is always stedy 
and reliable. This method insures the most rapì 
repetition of chords as well as single notes, which 
on the ordinary pneumatic action is impossible. 

“The specifications for this remarkable or 
were drawn by Mr. Walter F. Crosby, the able 
manager of Mr. Roosevelt's New York establish- 
ment,” 

I feel much gratification at the information con- 
veyed in the above notice, for it clearly proves 
that some, at least, of the principles of artistic 
organ building which I have so long advocated, 
and have recently explained in these columns, are 
in a fair way to be thoroughly tested on a 
scale by the leading organ building firm in the 
United States. Turning to the notice, we find 
that the number and disposition of the swell-boxes 
are pointed out as “the most striking" of “the 
many peculiar features of this splendid instru- 
ment.” I have always held that a far too timid 
use of the swell-box has. been made by organ 
builders. In my “Notes on the Church Or 997 
which concluded in your issue of March 25, 1887, 
I advocate the introduction of three swell-boxes, 
inclosing, respectively, part of the Great organ, the 
entire Swell, and the entire Choir department, In 
addition to all this, I suggest the advisability of 
inclosing certain of the Pedal organ stops in one or 
other of the manual swell-boxes. So far as the 


Church Organ is concerned, Mr. Roosevelt and his 
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talented manager, Mr. Crosby, have carried the 
application of the swell-box, in connection with 
the Great organ, somewhat farther than even I have 
ventured to advocate. With my new tonal scheme 
for the Great, however, the inclosure of the 
majority of its stops is not so necessary as it is 
with an ordinary loud-toned appointment. 

In my “Notes on the Chamber Organ,” which 
concluded in your issue of Nov. 19,;1886 I go 
farther with the swell-box than is proposed in the 
present American scheme, I advise the inclosure of 
all the Great stops save one in two independent 
swell-boxes, the inclosure of all the Choir stops in 
one of these swell-boxes, the inclosure tf the Solo 
organ stops in an independendet swell-box, and the 
inclosure of certain of the Pedal organ stops in an 
independent swell-chamber. In my forthcoming 
“ Notes on the Concert-Room Organ,” I shall treat 
of a still greater development of the expressive 
appliances of the Organ. | 

About fiteen years ago I realised the shortcomings 
of the inartistic methods of organ building in vogue 
at home and abroad ; and, so far as my own Cham- 
ber Organ was concerned, set myself to improve 
them. Putting aside, for my present purpose, all 
details relative to the tonal structure of the instru- 
ment, and confining myself to matters relating to 
its powers of expression, I may record that I 
divided my Great organ into three sections, inclosing 
two sections in two independent swell-bores, and 
leaving the third section, consisting of the Open 
Diapason alone, outside the swell-boxes. In 
addition to this, I inclosed my entire Choir depart- 
ment in one of the swell-boxes. 

„Taking the nature and size of this instrument 
into consideration, I may justly claim for it that 
fifteen years ago it presented, and even at the present 
hour presents, the most advanced and interesting 
use of the swell-box known in the organ-building 
world. Any reader desiring to know more on the 


- subject may consult my “Notes on the Chamber 


Organ” in your issues of October Ist and 15th, 

After the above remarks, it can be understood 
that the description of the forthcoming Roosevelt 
Organ is of the greatest interest to me, recording, 
as it does, an important step in advance in Ameri- 
can organ building—a step which our builders may 
perhaps take it into their wise heads to follow some 
time in the 20th century. At this point let me 
direct the reader's attention to the last paragraph 
but two in the letter by “Country Solicitor” 
(22604) in your issue of last week. 

On the other important appliances which the new 
Roosevelt Organ is to contain—namely, the Roose- 
velt “patent wind-chests” and the Roosevelt 
system of “adjustable combination pistons and 
pedals,” I need not enlarge in this letter, as I 
shall have to direct special] attention to these land- 
marks in the history of the Art of Organ building, 
Which have had their birth in the genius of my 
highly-esteemed and deeply-lamented friend, the 
late Hilborne Lewis Roosevelt, in a future contri- 
bution to Organ literature. It is sufficient to say 

tthe former are the most perfect wind-chests 
ever invented; and the latter embraces unique ap- 
pliances of immense importance, which no modern 


Organ of any magnitude should be without. I do 


not say too much when I affirm that it is a disgrace 
to our leading builders that they have not long ere 
this introduced appliances of a similar nature, or 
have not adopted the perfect system invented by 
Mr. Roosevelt. 

_ Taking everything into consideration, and know- 
ing from personal examination the perfection of 
every part of the Roosevelt Organ, I am justified 
in 1 5 that the new Organ, in course of con- 
struction for the church at Denver, will be the 
most interesting and perfect Church Organ yet 
constructed. G. A. Audsley. 


THE PHILOSOPHY OF WATERING 
OUTDOOR PLANTS. 


[27640.]—THE very valuable and excellent 
extract in last week's “ E. M.,“ page 455, from the 
Gardeners’ Chronicle, by “J. J. W.,“ leads me to 
offer a suggestion I bave often considered would be 
well worth an experiment, for irrigation on a large 
scale, or, indeed, in any position where there is a 
system of under-drainage of land by pipes. 

Not only, as it is remarked in your extract, that 
the application of water to the surface injuriously 
lowers the temperature ; but the enormous quantity 
required to saturate a dry soil before it can pene- 
trate to the roots of plants, renders the application 
of water by artificial means an expense prohibitory 
on a large soale. 

My proposition is this: Perfectly close the exits 
of drains where the land water is delivered at the 
lowest point of the under-drainage; then at the 
highest point have an arrangement for the influx 
of water from a storage so as to let in as much as 
would be required to jill the system of pipes by 
which the land has been drained. The water 
would thus be supplied to where it was most re- 
red, at the roots ; it would rise in vapour from 
this depth, and the vapour would be detained by 
the earth above, and, as I believe, would quickly 


reinstate the soil into the condition in which it 
was before it had suffered from a lengthened dry 
season, 

Roots of plants penetrate the earth to a great 
depth, and they appear to run after moisture as it 
were, directing themselves towards any supply of 
water, and even altering their character according 
to the supply, as in a dry situation becoming a mass 
of small fibres, while in more favourable positions 
or seasons a quarter of the number would have 
sufficed. All this must be at the expense of the 
growth of the plant, for if its food were ready to 
hand, this effort to obtain that food by increasing 
root power would have been directed to the growth 
and development of the plant. 

The more the farmer can assimilate his system 
of cultivation to that employed by the gardener, 
the more he will command success, and if this can 
be achieved without increasing expenses, it would 
be mistaken policy not to advocate its adoption. 
In the garden no attention to the requirements of 
the plant is neglected. The cost to achieve this 
attention becomes the impossible on the large 
scale. I would suggest the advantages of a system 
of irrigation on this principle would be— 

1. The total absence of expense for distribution 

of water. 
2. As the temperature a few feet below the sur- 
face of the ground alters little, being away from 
the direct influence of the sun, jt is probable the 
water supplied would be at even higher tempera- 
ture than the earth at that point where the water 
would be delivered ; therefore, it would act bene- 
ficially rather than otherwise—raising the tempera- 
ture rather than lowering it, having the effect of a 
bottom heat. 

3. All expensive attempts at surface irrigation 
by pipes interfere with working the land, and pipes 
exposed to the atmosphere suffer immediate decay. 
The expense of attempts in this direction were 
prohibitory and infinitely inconvenient, and are 
thus totally superseded. 

4. Irrigation by this system would require the 
smallest quantity of water to be employed, as every 
portion supplied would go to the position where it 
was most required, and none would be lost by the 
evaporation into the atmosphere, which means 
waste of the water and injurious reduction of 
temperature. . 

5. The large quantity of water required to 
saturate the surface sufficiently, so as to allow it to 
penetrate to the roots of the plants, where only it 
can be useful, prevents the possibility of irrigation 
by the farmer. By this system it would be brought 
within his power. 

6. The great necessity of studying the state of 
the atmosphere when watering, selecting a dull or 
cloudy day, is thus obviously unnecessary and un- 
called for, as no surface evaporation takes place. 
Indeed, the higher the temperature of the air the 
greater the heat the water would convey with it to 
the roots of the plants. 

7. The only expense to be incurred would be to 
arrange the delivery pipes to close and open so as 
to serve for irrigation or drainage, and to form 
ponds or tanks for storage of water. 

I should be pleased to hear remarks and 
criticisms from “ours,” from those who may have 
already given their attention to this subject, or 
who, from reading the above, may now feel 
inclined so to do. John 8. Bowley. 


“SHOULD WE EAT SALT OR NOT?” 


[27641.]—I AM not at all clear as to whether 
Dr. Allinson intends us to understand that taking 
salt into our system in any way is injurious, or 
whether he only condemns the practice of adding 
salt when cooking or eating our food. I am in- 
clined to the belief that he means the latter, for 
he says (p. 810) that The only way man may take 
common salt or mineral matter is when it forms an 
actual part of the food he eats,” If this is what 
he means, the question after all is not, “ Should we 
eat salt or not?” but “ Do we eat too much salt ? ” 
If Dr. Allinson had confined himself to the ques- 
tion of quantity, I daresay his remarks would have 
passed unchallenged, for all that F. R. A. S., 
“ Hos,” and others have done is to show that 
animals in their natural state do take and benefit 
by the use of salt—a fact which Dr. Allinson denies 
in his first letter, although in his second letter he 
leaves himself a large window when he says that 
“ given right conditions of life, salt is not only un- 
necessary but injurious.” From this we may think 
that since most of us do not, according to Dr. 
Allinson, live under proper conditions, we may 
perhaps take salt with impunity ; but, no—for says 
the doctor (p. 310), “ Civilised man has accustomed 
himself to eating salt, but he is no better for doing 
so, but, on the contrary, is injured by it,” so that. 
after all there is no escape for us. We cannot 
even say, “ Well, even if it is not necessary welike 
it, and its use gives us greater relish for our food,” 
for says the doctor again, “Salt is a mineral, and 
therefore should never be used. Man is not fitted 
for absorbing mineral matter, and if he takes such 
material, either as salt or in the form of medicine, 
he must do himself harm.” I beg to deny the 


assertion “that man is not fitted for absorbing 
mineral matter,” and the doctor himself contra- 
dicts it when he says a little further on, “Salt 
.. is quickly absorbed by the blood vessels of 
the stomach and taken into the blood.” But why 
all this fuss about mineral substances? 

Dr. A. knows that there is no real difference 
between mineral and other substances, If he 
replies that food should only consist of such 
mineral substances as have been previously built 
up as the result-of some vital process, I will refer 
him to water. Water is a mineral substance which 
we take over and above our food as we take 
common salt, and if we were to dine on apples and 
parsnips, as some people would have us do, we 
might not want to take any additional water. 

But what are the injurious effects of eating salt ? 
Dr. A. says that “It causes us to over-eat, and 
from overeating comes seven-tenths of our ail- 
ments.” This, if true, would be bad enough, but 
I have seen it stated, perhaps by the doctor him- 
self, that bad ventilation causes three-quarters, 
say another seven-tenths, of our ailments, from 
these two causes alone, then, fourteen-tenths of 
our ailments proceed, and at least another seven- 
tenths must be added for those ailments said to be 
caused by drink. Never mind the arithmetic! 
Another so-called injurious effect is that it 
thickens the blood, “causes thirst ; drink must there- 
fore be taken, and the kidneys are thus overtaxed. 
Does Dr. A. really wish us to understand that the 
amount of extra work thus thrown upon the 
kidneys is injurious? The function of those organs 
is to secrete water and other matters, and we have 
yet to learn that the exercise of function within 
reasonable limits is injurious to any or gan ; on the 
contrary, it is a distinct benefit. 

The last injurious effect mentioned by Dr. A. is 
the delay of digestion for at least half an hour; 
this is not worth further mention. We have then 
a practice which has existed amongst human beings 
from times too remote for its origin to be traced, 
and which we find at present existing amongst 
animals, This practice Dr. A. condemns as injuri- 
ous on the grounds that it causes us to over-eat. It 
delays digestion half an hour; it gives the kidneys 
overwork and injures them. Then we have his 
unsupported assertions that “being a mineral, it 
must be injurious,” and “ that all careful physio- 
logists must admit that disease must arise from its 
habitual use. But eminent physiologists, whether 
careful or not, admit nothing of the kind, but 
teach exactly the reverse. For example, Professor 
A. Gamgee says, “Its (common salt) presence in 
and passage through the animal body and its 
various tissues and organs appears to be absolutely 
essential to a variety of the chemical and especially 

hysical processes which have their seat in these.“ 

our readers can choose between the distinguished 
professor and Dr. Aliinson, who further states that 
the effects of salt eating are many and varied ; but 
that the greater number of these effects are not 
Sully known, yet ventures to say that it must be in- 
jurious, and that no disease can arise as a conse- 
quence of abstaining from it; who, moreover, backs 
up his case with instances of pigs refusing to eat 
coke when green stuff is provided, of a person who 
takes salt in ridiculous excess, and who finally 
winds up a scientific argument with a quotation 
from Tit-Bits. Do we not require a pinch of salt 
to take with Dr. Allinson’s letter? 

Kensingtonian. 


RETROGRESSION OF NIAGARA. 


27642.]J— THE value of Niagara as a time- 
measurer, or rather the ease with which it may be 
so applied, has been hugely exaggerated. If the 
geological structure were at all like that shown in 
the coloured frontispiece to Lyell's “ Second Visit 
to the United States,” the problem would, indeed, 
be far simpler; though not admitting of reduction 
to the rule-of-three sum that most writers on it, 
like J. H. G.” (p. 487), seem to fancy sufficient. 
Instead of a“ rate of recession” of so many feet 
per century, we should at least have to fix a 
quantity of cubic feet worn away per century. At 
this moment the falls are working on a width of 
brink about four times the average width of the 
seven miles of gorge, so that their present lineal. 
rate of retreat could barely be a quarter of the 
past average rate, even had the height of fall re- 
mained constant; but we know that when they 
began their work at Lewiston the upper stream 
and Lake Erie were about twice as elevated above: 
Ontario as they now are. This would make the 
problem of time very ‘difficult and uncertain, even 
were the geology that of Lyell’s frontispiece, those 
three horizontal beds of uniform thickness. Hven 
were it so, there must be hundreds of cascades in 
long-settled, rocky countries, as Greece, Italy, or 
even Wales, far more available as geo-chrono- 
meters than Niagara could ever be. 

But this regular stratification was so entirely 
fanciful and misleading that Lyell afterwards, at 
the end of chap. xv. of the later editions of hi 
„Principles, says all the strata dip south- 
ward as much as the depth of the gorse in 
every two miles. In that distance the rock 
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a place without noting this, or could 
such a drawing as that 
* Second Visit,” 
the famous reformer of geolo 
really to 


with 


infinitum, “world without end,” 


Of course, it follows from this dip of the strata 
that the present concentration of the main amount 
of fall in a simple leap is a state of things quite 
Both the rate and 
modes of working when the bed is limestone rock 


exceptional and temporary. 


above shale (as now), or shale above hard rock, 
must be entirely different, 
leap of 300ft. at Lewiston, 
portions soon parted company, and two or several 
falls followed each other up the gorge, each at a 
different speed, so that the first and last were 
commonly miles apart. Their happening now to 
be reunited in one leap of 160ft. is a mere accident, 
owing to 80ft. of limestone here overlying about 
80 of shale. The recession is not by wearing the 
stone, but the spray undermines the soft shale 
below it, till “table rocks” of perhaps half a rood 
are left unsupported 
cussion enough to break neighbouring windows. 
(H. G. Madan, in Nature, Vol. 27, p. 174). Accord- 
ing to the U.S. Geology Surveyor Gilbert (Nature, 
Vol, 34, p. 559), the middle of the “Horseshoe” 
has retreated 200, or even “275ft., in the eleven 
years since 1875.” 


For any practical science, the history of Niagara 


begins with Peter Kalm’s visit, only a century and. 


a third ago (Gent. Mag., 1571), and only his descrip- 
tion, not his drawing, is of much use; the latter 
being plainly only a little modified from that of 
the Jesuit Hennepin (who 70 years earlier insisted 
the cataract was 600ft. high, and almost robbed us 
of the name Niagara to dub it after his own patron 
saint, which he, alas! succeeded in giving to the 
second, greatest in the continent), N ow, Kalm is 
most positive that all the French engineers agreed 
and were convinced by trigonometric instruments 
that the full leap was but “exactly 187ft.” The 
rapids above can hardly have sunk unperceived, 
and therefore the water immediately after falling 
must have been some 23ft. higher than now. This 
is confirmed by what he says of the gorge :— 
“Canoes can go yet half a league above the begin- 
ning of the carrying place; but higher up it is 
quite impossible, the whole course of the water for 
two leagues and a half up to the great fall being 
a series of smaller falls one under another.” No- 
body would so have described the present gorge, 
which seems the most level seven miles of the 
river's whole course, the velocity being only from 
compression in so narrow a channel. All those 
“smaller falls,” amounting to 28ft., have been 
levelled down. 
Kalm also says, “The river (or rather strait) 
runs here from S. S. E. to N.N W., and the rock of 
the great fall crosses it, 
forming almost the figure of a semicircle or horse- 
shoe.” (Any segment, even if very flat, has per- 
spectively that look, and is so called or believed 
by most people.) Above the fall, in the middle 
of the river, is an island, lying also S. S. E. and 
N. N. W., or parallel with the sides of the river ; its 
length is about seven or eight French arpents (an 
arpent being 120ft.). The lower end of this island 
is Just at the perpendicular edge of the fall” 
(p. 16). “It was formerly thought impossible for 
anybody living to come at the island that is in the 
middle of the fall; but an accident that happened 
twelve years ago, or thereabouts, made it appear 
otherwise” (p. 17). Then he tells the story of two 
Indians who got drunk and had to land on the island, 
and remain till heroically rescued by two others of 
their tribe with long stilts (p.18). “But if the 
King of France would give me all Canada I would 
not venture to go to this island; and were you to 
see it, Bir, I am sure you would have the same 
sentiment.” . . “The breadth of the fall, as 
it runs in a semicircle, is reckoned to be about six 
arpents. The island is in the middle of the fall, 
and from it to each side is almost the same 
breadth.” (His view, like Hennepin’s, makes the 
western exceed as about ö to 4.) “ The breadth 
of the island at its lower end is two-thirds of an 
arpent or thereabouts.” That would be but half 
the present height of American Fall, and his 
drawing makes it not a third thereof, 
Now, all those particulars can be very well 
lotted on the latest survey—Major Comstock's, 
ted 1875; and it is plain “the island,” some 
200ft. by 80ft., was not Goat Island (which is stil] 
ten times that area, after a century and a third of 
diminution, as vulgarly held). Neither of the 
“falls” (as they are now o ed, but in his time 


not in a right line, but 
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108. How a traveller of the least 
curiosity, “ geologist” or not, could ever visit such 
perpetrate 
frontispiece to his 
is to me inconceivable ; but 
would seem 
have learnt only in that visit 
(1845) that waterfalls do recede—only in the very 
same year, indeed, as myself, a boy who never till 
then saw a gorge or a natural waterfall! He was, 
years before, famous enough for me to have niet 
„and been aghast at, his perpetual motion 
theory, that secondary rocks were metamorphosed 
by heat into granite below, and so round and round 
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and suddenly fall, with con- 
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halves of “the great fall”) can have then yet 
begun to touch Goat Island. The island of the 
heroio resoue has plainly now only its south extre- 
mity left, under the present name “ Luna Island.” 
The size and form of Goat Island (which he never 
mentions, unless it were one of those to which the 
Indians went to hunt deer) have probably never 
varied since; but the chief fall has travelled along 
its whole N.W. side, scarping what was a mere low 
shore into a cliff. In this process it has come 
to lower parts of the inclined bed of limestone, 
has had less and less thickness thereof to remove, 
and thus, becoming a lower fall than the American 
has constantly got a greater share of the river, an 
before retreating another furlong will have got all. 
The American Fall, retaining its height, will have 
dried up, and its bed, with all the islands, become 
part of New York State. If they made through 
the village a few more tunnelled canalsthey might 
utilise much of the power. E. L. Q 


the stock, so that the muzzle pointed upwards, 
As a consequence, when fired, the shot must have 
gone high. The last finishing touch given to the 
barrel before rifling is to straighten it. This ig 
done by reflecting the image of a straight ling 
into the bore of the barrel; and, if the reflected 
line appears crooked, the barrel is crooked, and is 
straightened accordingly. The reflection of the 
line for purposes of straightening necessitates a 
true cylinder: hence it is done before rifling ; the 
grooves of the rifling, by breaking the continuity 
of the refiected line, preventing anything but 
an approximate straightening after they are cut in 
the barrel, Some years ago the following plan to 
overcome the difficulty occurred to me; and, never 
having seen anything of the kind in print, I offer 
it to the readers, It may have uses beyond rifle 
barrels. I would propose that, after the barrel hag 
been finally e three fine lines, cut with 
a diamond-point tool, be made the entire length of 
the barrel, on the outside, and at about equal 
distances on the circumference. Now, if the 
barrel is bent in any direction, one of these lines 
must also be bent, and serve as a tell-tale. As the 
outside of the barrel is not a true taper, the follow- 
ing device may be useful. It consists of a mirror, 
on which is out a true straight line. Opposite the 
mirror is a stand for the barrel; by turning the 
barrel in the stand, the tell-tale line can be re- 
flected alongside the standard one on the mirror. 
and any damaging deviation noted. Of course, all 
this is not for the Sunday inspection; but the arm 
has surgeons, farriers, veterinary surgeons, engi- 
neers, and ordnance offioers— why not a skilled in- 
spector of arms? , 
It seems to me that there is a useful suggestion 
and a valuable hint or two in the above; but at any 
rate, it will be readily accepted by some of those 
who have failed to hit the eye quite so often as 
they ought to have done. 
Ons of the H. A. C. 


A STRANGE BIT OF NATURAL 
HISTORY. 


[27646.]—THE greatest compliment ever paid to 
my “artificial flies,” was that of a colony of 
spiders, creatures that from the multiple mag- 
nifying power of their eyes I had always supposed 
to be the most wary and discerning of all creation! 
Thus it ocourred: I had taken a long-deserted 
European house in the N. Himalayas, as a sojourn. 
during my fishing and botanising excursions at the 
Government Tea Planations of Hawulbagh. I had 
tried several dozen very small and gaudy specimens 
of artificial attractions, being from my boyhood 
rather a neat hand at the art; the final stage of 
tipping the heads with transparent varnish was to 
be carried out, so having driven a few nails in the 
woodwork of a sunny window, I proceeded to 
suspend each fly, after the above process, in 
scattered display, to dry off. I shut the door, and 
left the empty cobwebbed room for some hours. 
On my return I was utterly astonished to find a 
legion of Arachnide surrounding my collection. I 
quietly withdrew to a few feet distant that I 
might ascertain their intentions. Occasionally one 
of the host darted out in a ferocious manner, then, 
on nearly touching the lure, he retreated baok- 
wards at great speed for some inches, watching the 
mystery intently. There were several sizes and 
species of these house spiders, which vontinued to 
carry on this “come and go” movement as long as 
I left the flies in the window! Was it the smell 
of the varnish, or a closer examination of the lure 
Which repelled these attacks ? But here are some 
similar facts of deception: Our wall lizards of 
India are very insectivorous, and are treated with 
great consideration by the inmates of dwelling 
rooms, for they hunt all flying and creeping things 
as cats do mice. I have seen the scorpion and 
cockroach captured and worried, to be eventually 
devoured! One day I abba, te I would try their 
visual powers (the eye shines like a black diamond). 
I “whipped” for them with a dark imitation house 
fly, and hooked every rise, of course releasing them 
immediately. Then I threw a large ruddy imi- 
tation of a cockroach on some ponds, hooking a fine 
aquatic frog every cast. The bat, and the swallow, 
too, I have known captured on a hot midsummer 
evening in the West of England, when the fisher 
was bringing back his line to make a fresh = 

os. 


FIVE-FIGURE versus SEVEN-FIGURE 
LOGARITHMS. 


[27643.]J—IN reply to the remarks of “ A Fellow of 
the Royal Astronomical Society ” (27590), I admit 
that it would be more correct to say that a 7-figure 
logarithm usually requires two references, rather 
than to say, as L have done, “that it requires two 
references,” which might be interpreted as mean- 
ing that a 7-figure mantissa always requires two 
references. 

The power of writing down a sequence of figures 
after one inspection must vary with the capacity 
of the individual, and I can well imagine that 
some people could write down a sequence of nine 
or more figures after once looking atthem. For 
my own part (and I think my experience must be 
that of the majority), I cannot with certainty 
write down a 7-figure mantissa after one inspec- 
tion, as I can easily do with a 5-figure one. Five- 
figure mantisse may, and are usually divided in 
tables into two parts as 85 781, and one can easily 
retain the 85 and the 781 in the mind; but with 
the corresponding 7- figure mantissa, 8578148 
broken in tablesinto 857 8148, although one may 
remember it, there is in my mind uncertainty 
enough to make a second inspection necessary. 

G. J. Woodward. 


NEW SEASON’S TEAS. 


i — THE plant is raised from seeds, 
and the first crop of leaves is gathered in 
the third year. The leaves are gathered 
from one to four times in the year, according to 
the age and strength of the plant. Most commonly 
there are three gatherings—the first about the 
middle of April, the second at midsummer, and 
the third in August ; 80 that, so far as the grocer 
or tea dealer is concerned, the “New Season’s 
Teas ” placard may be considered a perennial affair. 
The leaves that are earliest gathered are the most 
delicate colour and most aromatic flavour, with 
least fibre or bitterness; leaves of the second 
gathering are dull green; whilst the last are dark 
green, and of inferior value. The quality is 
further influenced by the age of the wood on 
which the leaves are borne, and the degree of ex- 
posure they have been accustomed to; leaves from 
young wood and those most exposed are always 
best. After the shrubs have attained the age of 
six or seven years their produce becomes so in- 
ferior, that they are removed to make room for a 
fresh succession. E. S. H. 


THE OARE OF RIFLE BARRELS. 


[27646.]-—Now that our “shootists,” as it is 
becoming the fashion to oall them, are doing 
wonders at Wimbledon, the following remarks on 
the oare of rifle barrels, by E. P. Roche, M.D., in 
the Science News (U.S.) may attract some atten- 
tion, and I therefore send them for the comments 
of the riflemen amongst your readers. Dr. Roche 
says: — The equipment of the modern soldier 
grows more expensive year by year, in spite of 
machinery and improvements in arms. Un- 
doubtedly the most important weapon is the rifle, 
and the most essential part of that, so far as 
accuracy is demanded, is the barrel. No matter 
how fine the workmanship, if the inside of the 
barrel be crooked, the weapon is uncertain, 
and the soldier using it is placed at so great 
a disadvantage as to be liable to defeat from 
a smaller force better armed. Notwithstand- 
ing the close and minute attention given to all 
parts of thes oldiers’ equipment, I can recall no 
change in the inspection, from the days of Knox- 
ville and Petersburg to the present, designed to 
detect errors in the straightness of the rifle barrel ; 
so long as it is clean and bright, its ability to 
“shoot around a corner" passes unchallenged. 
Few are aware how easily the barrel of a rifle can 
be sprung. by careless usage, such as carrying knap- 
sacks slung across it, or sticking it into the earth 
by the bayonet. I once, at a field hospital in 
Virginia, examined several Springfield rifles left 
by the wounded, and nearly every one was bent in 


POISONING OF OATS. 


[27647.]—I, Too, have rejoiced in my feline 
favourite; but being jet black, she defied the fates. 
Twice, out of bounds, her foot was mangled by the 
keeper's sharp rabbit traps; but he, being a friend 
of the cat's proprietor, mercifully released her. I 
must say I love my birds and flowers more than 
my neighbours’ cats; the mischief they do is onl 
to be felt by a hortioulturist, not by a content 
citizen with rus in urbe. I witnessed a gre 
smash when staying with a lady friend at Rich- 
mond. After the usual noisy prelude to a combat, 
the combined soreeches and wailing of a furry host 
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sound of shivered glass, some of the angry crea- 
tures having fallen backwards through a plant- 
house, making a decided case of Flowers versus 
cats.” Who could identify the owners of the 
quadrupeds? I have never coadescended to the 
treacherous cruelty of poisons towards domestic 
animals, though much provoked by their 
damages; I prefer joz. of dustshot as a corrective 
to puss’s trespass, or a sprinkle of coal-tar. 
once witnessed a curious instance of cst- 
isoning by accident. I occasionally obtained 
h by train from Bombay, duly packed in block 
ice, the distance over 600 and odd miles, Through 
some act of carelessness at my railway station one 
of these boxes, the weather being hot, was not deli- 
vered until the contents had begun to putrefy; 
however, I opened the case, and finding the scale 
fish and crawfish both in a decomposed condition, 
I had them buried at some depth in the garden 
und. During the night some cats were attracted 
y the foul effluvium; they scratched a hole into 
the deposit and devoured the fish,—resulting in 
being poisoned. The symptoms I observed in one 
victim closely resembled rabies; violent convul- 
sions ended in death. Cats on board ships are 
great favourites, yet all die prematurely. A captain 
informed me that a post-mortem on grimalkin 
always elicited the fact of intestinal ulceration, 
roduced by an undigested mass of cockroach 
imbs; these being clad with horny spines become 
entangled and imbedded in the mucous lining of 
the stomach. Eos. 


_ {27648.]—I HASTEN to explain that my motives 
in recommending the use of the starfish were purely 
philanthropic. I don't poison cats myself; but 
other people will do it, say what oe please, and it 
is better to use starfish, which dogs won't look at, 
and no human being is likely to touch, than strych- 
nine, &o. 

Apropos of strychnine, is there any remedy 
which is of service, if used at once? The ease 
with which this fearful poison is obtained, and the 
recklessness with which it is handled in Australia, 
is astounding. The big sheep stations in the 
“back blocks of Queensland use it by the pound 
for killing dingoes, eagle-hawks, &c.; and every 
“ cocky ” (small farmer) has a quarter-ounce bottle, 
sometimes not even labelled, which lies about his 
house accessible to every one, or is carried loose in 
his pocket. I have seen a man pull out from his 
pouch a plug of chewing tobacco thickly coated 
with stychnine, the cork of the bottle having come 
out; and on another occasion a stockman narrowly 
escaped with his life, a dog-whistle which he 
carried having been filled with the deadly powder 
in the same way. 

I think I have heard of permanganate of potash 
as nentralising the effects, if taken in time; but in 
the cases I have seen any remedy would have been 
too late. Tukang Beai. 


TO ESTIMATE MAGNIFYING POWER 
OF MICROSCOPE, 


27649.]—AFFIX a card, with parallel lines 
ruled, to the frame of the microseope, in any con- 
venient way, at 10in. distance from the eye at the 
eyepiece. The oard is so placed that, while an 
object in the field is visible with one eye, the other 
commands a view of the card. Let the object on 
the slide be a micrometrical scale of, say, yin. 
The magnified image of this, as seen by one eye, 
may by the stage apparatus be accurately pro- 
jected on the division of the card, as seen by the 
other, For example, with lin. objective and a 
certain eyepiece, I observe that hin. reads win. 
on the card; therefore, % or 62 (approximately) 
is the magnifying power of that combination of 
ebjective and eyepiece. J. Hippisley. 


A Good Disinfectant is made by dissolving 
half a drachm of nitrate of lead in a pint of boil- 
ing water, then dissolve 2 drachms of common salt 
in 8 or 10 quarts of water. When both are 
thoroughly dissolved, pour the two mixtures toge- 
ther, and when the sediment has settled you have 
a pail of clear fluid, which 1s the saturated solu- 
tion of the chloride of lead. A oloth saturated 
with the liquid and hung up in a room will at once 
sweeten a fetid atmosphere. Poured down a sink, 
water-closet, or drain, or on any decaying or offen- 
sive object, it will produce the same result. The 
nitrate of lead is very cheap, and a pound of it 
would make several barrels of the disinfectant. 


Removing Ink Spots.— A newly-patented 
composition for the removal and erasure of writing 
from paper, cloth, and all other substances 
without injury to the substances is made as fol- 
lows:—To two quarts of water, which has been 
previously boiled and cooled, add 40z. of citric 


. acid, and after the acid has been dissolved add 60z. 


to 80z. of a saturated solution of borax and 1202. 
of chlorinated lime. Place the whole in a stop- 
pered quart bottle, shake well occasionally in the 
course of several hours, then allow to settle, and 
decant the olear liquid. ° 
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REPLIES TO QUERIES. 
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„In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
and number of the query asked. 


162474.J—Foul Zincs.—To “MAG. EST VER.” 
AND “ ELAG.”—If the deposit is red and non- 
orystalline, it is chromate of mercury. If it be 
crystalline and orange red, it is the excess of potas- 
sium bichromate crystallising out; but if it is, as 
in Elag’s “ case, chromio alum,” then the orys- 
tals are not red at all, but nearly black by reflected 
light, and deep purple by transmitted.—S. BOT- 
TONE 


[62523.]—Harmonium Vibrators.—As I have 
reviously promised on p. 469 to prove that there 
is no standard price charged for any particular 
quality of harmonium reeds, I will endeavour todo 
so by making a few further remarks on the subject. 
Let it first be distinctly understood that my re- 
marks refer to retail, and not to wholesale, prices 
charged for reeds. The pao quoted by G. L. B.” 
on p. 446—viz., 9s. 6d. for bassoon set, and 11s. 6d. 
for broad bent, are not definite, inasmuch as 
“G. L. B.“ has not stated whether those prices are 
wholesale or retail charges. Taking into con- 
sideration the fact that higher, and also lower 
charges, are made for the same elass of reeds, we 
may, I presume, take it for granted that the prices 
quoted by “ G. L. B.” on p. 446 are represented as 
the lowest retail prices for the best reeds. I have 
no wish to further comment on that point; but if 
“G. L. B.“ and others would merely consult the 
various retail price-lists of London and other 
agents, they would soon discover the stubborn fact 
that there are no standard retail prices charged for 
harmonium reeds. It is just the same with com- 
plete instruments, Some makers will supply an 
organ or harmonium at a lower price than that 
charged by other makers, although the quality of 
material and excellency of workmanship may be 
first class in all cases. Some makers can supply 
reed-organs cheaper than others, because they 
have greater facilities for lessening labour, and 
can thus afford to’charge less for their instru- 
ments. Likewise with those who sell reeds. Some 
agents or dealers are satisfied with less profits than 
others, which fact accounts for the various prices 
charged for reeds. This is all I wish to say on 
this subject.—G. FRYER. 


[62523.] — Harmonium Vibrators. — Mr. 
Fryer (p. 469) says I wish to know the reason 
why he did not do something or the other. Ihave 
expressed no such wish. Mr. F. did ask why I had 
not done something, and asserted that I had left 
something else undone. I merely asked why, if 
Mr. F. thought it necessary that I should have re- 
plied according to his views, he did not himself 
answer the querist. No doubt Mr. F. knows better 
than I do what the querist wants to learn, as he 
did some time back until the querist himself un- 
deceived him; in the present case, I thought 
the querist was one of those who, in attempting to 
tune harmoniums, break some of the vibra- 
tors, and accordingly want to know how to fit 
others, I accordingly told him in as few words as 
possible, giving the querist the credit of possessing 
common sense. At any rate that is the idea con- 
veyed by the query, for I do not suppose anyone 
wants to make one’ set of harmonium reeds. Mr. 
Fryer now asks me if I suppose that any person 
who “asks for instructions in the art of reed- 
making can possibly make reeds equal even to 
those at 6s. per set”? Well, my experience of 
amateur work is not very extensive, but I cer- 
tainly do think that some amateurs of my 
acquaintance could make better reeds than those 
sold at 6s. a set. It is only my opinion, and it may 
be singular; but I happen to know that reeds sold 
at 6s. a set are usually rnbbish—such as an amateur 
worthy of the name would scorn to own—which he 
certainly would not put into an instrument he was 
constructing for his own use. They might suit Mr. 
Fryer, but nota real amateur. Is that “ false idea ” 
settled? Mr. F. also proceeds to inform us that 
“ Reed-making is a distinct branch of the trade, 


and that reed-organ manufacturers do not make 


their own reeds., I think, if Mr. Fryer will refer 
to his back volumes he will find G. Fryer did 
not always hold that opinion, and that as a matter 
of fact he learnt the simple truth from the columns 
of the ENGLISH MECHANIC. Ifnecessary, I will 
find him the correct references, and also those in 
which G. Fryer, after finding fault with direc- 
tions for making a tuning bellows, given by 
another correspondent, and promising to give 
complete instructions (p. 344, No. 1,083), failed 
altogether to put in an appearance. As Mr. Fryer 
says, he “takes jolly good care not to enlighten the 
querist very much, which may seem a harsh 
criticism ; but Mr. Fryer can easily put himself 
right by indicating the page in any volume in 
which he has given “ useful” information that he 
had not. already learned himself from previous 
communications by other correspondents, The 
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simple truth is that this Mr. Fryer is one of many 
who have learned all they know of harmonium 
making and American organ building from the 
pages of the ENGLISH MECHANIC; but, unlike 
the others, Mr. Fryer turns round and presumes to 
teach those from whom he has learnt what little 
he does know, and that is not much. Although, as 
I said before, “litera scripta manet,” it ìs not 
the fault of your contributors, Sir, if readers fail 
to understand what is written. As to G. Fryer's 
last sentence, I would pout out that this query had 
already been answered sufficiently by Mr. N. B. 
Child the week before G. Fryer's reply appeared. 
A remembrance of the latter's impertinent contra- 
diction some little time ago, was the cause of the 
pertinent reply on p. 898. Now, Mr. Fryer, when 
will you send that long-promised tuning appa- 
ratus which will be worthy of the title? ”—see 
number for Dec, 25, 1885.—G. L. B. 


[62554.] — Oement.—I suppose the cement 
wanted must be transparent, so that the seeds can 
be examined through the glass to which they are 
affixed. If that is the object coaguline will 
answer, or some of the clear gelatine dissolved in 
7705 acid. N. B. Softens when warmed.—- NUN. 

OR. 


[62565.]— Gold Printing. Gold printing is ve 
inartistic in the majority of cases ; but the solid“ 
appearance can be obtained by using a ground with 
the varnish. Mix alittle sienna or umber with the 
varnish according to the colour wanted and dust on 
the powder. When dry, remove the surplus with 
cotton wool or a hare's foot. Perhaps the powder 
you obtained was inferior: the price ranges from 
5s. to 86s. a pound; but the latter at 28. 6d. an 
ounce will cover a large surface, and produce the 
most solid-looking work. If you want to do last- 
ing work, see that the varnish is free from lead in 
the shape of driers, as the powder, being a 
bisulphide of tin, is acted upon by lead.—A 
PRACTICAL PRINTER. 


[62566.]—Unamalgamated Zines for Bun- 
sen Oells.— It will perhaps assist in deciding 
whether Hearder or Pearce was the first to use these 
plates by stating that Vol. VII. of “Orr's Circle 
of the Sciences” referred to was published in 1855. 
—F.R.MET.Soc. 


[62570.]—Small Oastings.—I don't think it 
likely that anyone would take the trouble to cast 
in iron with the aid of gas and footblowers; but 
there is no doabt about being able to melt cast iron 
in a Fletcher furnace.—MOULDER. 


[62619.]—Orguinette Music.—It is possible 
to use English concertina reeds for an orguinette, 
but I think that “J. T.“ will find American organ 
reeds more suitable. The reeds of the orguinette 
slide into tubes, similar to those in American 
organs. If “J. T.” will advertise his addreas, I 
will send him a suitable tubeboard, on condition 
that he will merely pay the postage. “J. T.” does 
not state how many notes he wishes to have.—G. 
FRYER. 


[62639.]—Celeste Action—The remarkable 
reply of “E. W.” on p. 469—remarkable because 
the writer, while offering information, does not 
seem to possess any himeelf until it is given to him, 
though he ventures the hint that a celeste pedal is 
usually a third pedal put in a piano as a puff of 
third-rate makers—suggests to me that it may be 
as well to refer both “E. W.” and the querist to 
p. 21 of the last volume, where there they will find 
an illustration of the celeste or mute action, and a 
description, from the pen of Mr. W. H. Davies 
himse f.—-N. E. CHILD. 


1 Action.—I am obliged to 
“KH. W.” for noticing my query. The celeste 
action that I inquired about is the one connected 
with the third pon which he speaks of. It throws 
up a piece of thin felt between the hammer and 
the wires, and thereby softens the tone. I prefer 
the effect produced by this means to that by the 
usual mode of shifting the hammers. I propose 
attaching it to the existing soft pedal. The weight 
and blocks that I spoke of were recommended by 
Mr. Davies some time ago as a remedy when the 
rebound action of the hammer is sluggish or the 
touch too light. I observe that in sume new pianos 
the stickers are weighted with plugs of lead; I 
presume to produce the same effect.—T. S. 


62689.]—Oeleste Action.—I must trust to the 
indulgence of T. S.“ to pardon my neglect of his 
query. A celeste pedal is very fur from being “a 
third pedal put in a piano as a puff by third-rate 
makers, as is stated by H. W.“; indeed, it is 
only in common pianos that the old shifting action 
is now used. An illustration was given some time 
ago, but the mechanism is so simple that an 
explanation will probably be all that is needed. A 
light pine rail, with a slip of celeste-felt projecting 
about an inch from its upper edge, is placed just 
below the blow of the hammers, This rail is sap- 
ported on rods at each end, and these rods on pedal- 
rockers. The motion of the pedal raises the rail 
until the felt comes between the hammer and the 
strings. Occasionally an extra slip of felt is put 


employed to 
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half-way up, so that an increased pressure on the 
pedal will cause the double thickness to rest in 
front of the hammers, which causes the tone to be 
modulated to an extreme degree of softness. It is, 
of course, optional whether a second soft pedal is 
roduce this effect; if so, it is 
generally called by some special name, such as a 
“harp,” or “ pianissimo pedal.” Weighted blocks, 
to glue behind the stickers, may be obtained from 
Messrs. Brooks, Cumberland Market, or they are 
very easy to make at home. These, however, are 
only necessary where the hammers are inclined to 
stick. If a heavier touch is desired, it would be 
better to bore a jin. hole in the key—just at the 
back of the hopper—and fill it with melted lead.— 
W. H. DAVIES. 


[62685,]—Still—I may tell “Loyal” that I 
have a nitric-acid apparatus, and have to pay 10s. 
yearly for it to the Excise authorities, which I 
think is a great injustice. The Exciseman knows 
what I manufacture, and classed it as astill, which 
it really is.—SHALE. 


[62690.]—Boracic Acid.— On this subject I 
would wish to state my experience, though [ donot 
mean to offer a scientific opinion upon it. I have 
long used boracic acid, apparently with good results 
and I have great faith in its efficacy as a medical 
remedy. I consider it was a mistake for the French 
Government to have entirely prohibited its use as 
a food preservative. It requires, no doubt, to be 
used in moderation, but a small quantity only is 
sufficient for its purpose. I seldom take more than 
half a teaspoonful in one day. With regard to its 
effects, I may say that I was troubled with an 
itching skin for a number of years, and I had tried 
several remedies in vain—sulphur ointment I found 
to be utterly useless—until I cured myself with 
only two applications of boracic acid. My manner 
of applying it was to reduce the acid to a fine 
powder, wet it with water, and then rub it into the 
skin, after having first washed the skin thoroughly. 
Whenever I have the misfortune to swallow meat 
“in high order” (too usual in this hot weather), 
I always relieve myself with some boracic acid to 
neutralise the decomposing tendency of the meat. 
I should suppose, moreover, that boracic acid must 
be very good for preventing griping and pains in 
the belly. As an anti-ferment it prevents milk 
and fruit and other articles from turning sour, and 
it should, therefore, be expeoted that it would also 
revent the food from turning in the stomach.— 


[62701.] — Canoeing from Oxford.— The 
uerist will find a great deal of information in 
aunt’s “ Illustrated Map of the Thames,” (Taunt 

and Co., Oxford), both about “camping out” and 
the various locks, hotels, &c., on the Thames, its 
tributaries and canals. It is illustrated by a large 
number of little photographs, and all the points on 
the river, distances, &c., are marked out, with the 
express object of assisting boating parties, &c.— 


'[62707.]—Dumb-Bells.—The tule about weight 


of dumb-bells is to have them no heavier than can 


be held out in front, both in one hand—not side- 
ways, but arm straight out from chest. Then never 
practise after feeling of fatigue sets in. Mine are 
7Ib. each, and that is heavy enough fur ordinary 
people.—JOCASTA. 


62716. ]—Slide- Valves of Model Engines.— 
After seeing that the eccentric rod and valve 
spindle are correct in length, the valve for sosmall 
an engine may be set as follows :—Revolve the 
shaft until crank draws piston to its extreme posi- 
tion nearest shaft, place eccentric in such a position 
on shaft that the port nearest shaft shall be open 
sufficiently to admit a narrow strip of pa er. This 
artial uncovering of the port is called the lead. 
irst-rate descriptions will be found in Vol. 
XXXIX. p. 148, and Vol. XLII. pp. 233 and 301. 
The size of the steam ports may be zin. by ĝin., 
and exhaust jin. by zin. The valve should have 
at least „hin. lap over each port when in mid- 
position. A load on the engine makes the beats 
more audible, but they are not likely to be very 
distinct —F. M. C. 


[62781.]}— The English Language.— A 
Foreign Student” may be surprised to learn that 
the English language is as varied as the English 
character, being indeed a reflex of it. It is news 
to me that the personal pronoun “ thou” has been 
abandoned, as it is only a few hours since I heard 
it made use of. I hope to hear it again in a very 
short time. I know neither German nor French; 
but I remember a young German being surprised 
at me “thou-ing ” my own brother—his surprise, I 
opine, being evinced at the discovery that we had 

e word. He told me “thou” in German was 
used only between great intimates and blood rela- 
tions, though not always or generally. In the 
Northern counties the use of “thou” is general. 
I must take exception to his statement “. .. . 
German and French, these two principal factors in 
the English language.” A recent writer says: 
“The 1 speech, in truth, is a compound; it 
is not a primitive language, or even a national 
language.. . By its complex mode of expression, 


and its habit of compounding words, it proves its 
debased origin and its incapacity for Improvement. 
Like all savage languages, as distinguished from 
pure and cultivated tongues, it is confused and 
complex. Though it incorporates some good Gothio 
words, it cannot be simple. Luther's Bible has 
fixed it, and upon a wretched basis....” It is 
not likely that a race speaking a pure language 
such as Celtic, improved by the Latinity of the 
Roman occupation, would debase it by adding to 
its vocabulary from an impure tongue; the ten- 
dency would rather be to strengthen it by the re- 
sumption of old and forgotten words, or the addi- 
tion of new ones, from dialects of the parent stock. 
Horne Tooke, in writing of Latin, says: What 
it had not from the Greek, it had from the Gothic.” 
Who were the Greeks ? Whence came they? Were 
they not a branch of the great Celtic family? Then 
the Angles and the Saxons, they were not Sar- 
matians, but En Gael (the Gael), and Scythians, also 
Celtic. With regard to French the case is dif- 
ferent. The French were Gauls; the Normans 
were a Celtic family from the North of Europe, 
and history would seem to prove that whenever 
and wherever two or more branches of the Celtae 
coalesced, the result was not only greater national 
strength, but greater mental activity and higher 
achievements, I must not, however, be too prolix. 
Suffice it to point out that English is not indebted 
to German. English was written in the thirteenth 
century, very much as it is now spoken in many 
parts of the North. Had German an existence, or 
even a name, then? No doubt they both owe 
much to several dialects of one language. As from 
the earliest times of which we have authentic in- 
formation, the Gauls and the Britons held inter- 
course with each other, it is not surprising to find 
many words common to both languages; and I 
think it would be exceedingly difficult to establish 
any priority of claim, in the case of many of those 
words marked Old French and Norman French in 
our dictionaries, nearly all lexicographers having 
utterly ignored the great stock upon which the 
English language is grafted; many words, for 
which roots could not be found, especially those 
termed “slang,” being traceable to Gaelic or some 
allied Celtic tongue, were referred for their origin 
to some supposititious circumstance or other. With 
regard to the absence of the French u and the 
German ti,a foreign student must remember that 
the English language is one of purely native 
growth, and better adapted to the wants of the 
people than that of any other nation. Had the 
want of these signs been felt, they would have been 
introduced. Their absence—expressed symbolic- 
ally—may be explained by the fact that the vari- 
ous pronunciations of the u, in such words as bull, 
dull, but, &c., are sufficiently well known without 
having to be especially marked. He will also find 
that the guttural ch is still in use, therefore it has 
nòt been dropped—character, choir, chaos, chasm, 
Co., are cases in point. In many Anglo-Saxon 
words the * was dropped—no doubt as superfluous 
—and c hard retained. (We still have kirk for 
church; kist, kest, for chest, &.) T, I should 
imagine, has been in the language ever 
since—perhaps before—it was one, seeing that 
it is found in the Gaelic, Anglo-Saxon, 
Gothic, Greek, and Hebrew, a judicious mixture 
of which, including the Latinised Greek and Gothic, 
constitutes modern English, so that in this 
language i finds a quite natural resting-place. 
„A Foreign Student” may not be aware of the 
great diversities which exist in English. He will 
understand my meaning better if he gets someone 
to read to him, with proper emphasis, a bit out of 
Carlyle, and then a bit out of Ruskin. One with 
an ear for music, not knowing English, would refer 
them to different languages. The former, strong, 
forcible, piercing as the north wind, gives us the 
Anglo-Saxon aspect of our language; the latter, 
soft, persuasive, like the murmur of distant waters, 
convincing by its very gentleness, shows us the 
Italian side. In conclusion, I would say that the 
English language, as generally spoken by the 
inhabitants, is vastly different from either of these 
types. There are many words, phrases, and peculiari- 
ties of expression which never find their way into 
print. Then the language partakes of the character- 
istics of the Anglo-Saxon, wherever he may go, in its 
flexibility and the ease with which it adapts itself to 
circumstances, and assimilates new, or, as I have 
heard them termed, “fossil” words, generally for 
the sake of abbreviation. As an illustration, I 
will instance boycott as, perhaps, the best known 
wordirecently added. The single word conveys to the 
mind of the reader what, before its introduction, 
would have required a whole sentence to explain, 
and as to its adaptability to meet circumstances, 
witness Nigger English in the S. States of N. 
America, and the Pidgin English of the Chinese 
seaboard. In English are many paradoxes.— 
E. S. H., Coatham. 


[62731.]—The English Language.—In re- 
sponse to Foreign Student's inquiries into some 
of the mysteries of our tongue—(1) The use of 
„thou is not abandoned in country distribts, and 
it is professedly retained by the Sooiety of Friends, 


or Quakers, who call it the “plain language,” It 
is supposed to be less respectful than the plural 
form, and yet no one ever dares to address the 
Dicty as anything but “Thou”! The Bible uses 
“thou”; but the diction of the Bible was anti- 
quated even in 1609. Its contemporary, Shake- 
speare, uses both forms, even in the same sentence 
orspeech. “Thou thinks’t not of this now! Na 
I remember the trick you served me, &o. 

Shakespeare it often marks a change of tone or 
feeling. See Sylvia’s conversation with Julia 
(„Two Gentlemen,” Act IV. So. 4). (2) It is not 
only the absence of certain vowel sounds that 
puzzles a stranger; but the whole system of vowel 
notation is irregular and haphazard to a degree, It 
is said that in Ohaucer’s time the vowels had their 
foreign sounds. At present it is risky to try to 
pronounce a word you have only seen in print. 
(3) Undoubtedly, the guttural ch was used in old 
English or Anglo-Saxon. There are those living 
in remote districts who can remember the peculiar 
guttural sound given to local names containin 

those letters, and corresponding to the Scotch c 

in loch. (4) In Anglo-Saxon there were two sounds 
as now for ¢h, and two characters to represent them. 
One of these has somehow got confused with the 
letter y, and so we see ye written as an archaio 
form of the. People should be consistent, and 
write yt for that, ym for them, &. For further 
information, Foreign Student might be inter- 
ested in looking into an Anglo-Saxon grammar. 
He will probably find that English was not derived 
from German, as he seems to imagine; but both 
from an ancient language, the nearest surviving 
example of which is the Icelandic. Some of Max 
Miller's works would interest him. NEPHESH. 


[62738.]— Piano Wrest-Plank—To MR 
DAVIES.—I do not quite understand whether 
“Apollo” means a solid brass plank or only a 
facing. A brass plate does not require either 
cement or glue, but it will be better to bed it ona 
piece of flannel, otherwise jarring noises may arise, 
especially in the treble, which are often very 
difficult to cure. The pin-holes should be fully 
large, so that the pins should be quite free. It is, 
perhaps, unnecessary to add that a face-plate is for 
ornament only, and although it answers this pur- 
pose admirably, it is no addition to the strength of 


[62753.]J—Duleimer Tuning.—Each set of 
3 strings must pass over one bridge and under the 
other alternately, to the right and left, as shown 
in cut. The right-hand bridge being placed as 


near as possible to the wrench-pins, the left-hand 
bridge is shifted towards the centre, until the 
notes produced by any string passing over this 
bridge are exact fifths—that is to say, A on the 
right and E on the left of the bridge. ` So those 
strings which are divided by the left bridge into 
nearly equal lengths give each two notes; while 
the ones which pass over the right-hand bridge 
give only one note each. The three strings at the 
wider end of the instrument should pass over the 
right-hand bridge and under the left; the next 
should pass over the left and under the right, and 
so on alternately. The following table will show 
how each set of three strings should be tuned, the 
lowest note, D, being at the widest end of the in- 
strument :— 
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[62741.]—Oameras without Lens.—I have 
tried this at various distances and lengths of time 
for exposure, but fail to get a sharp picture. I 
have given as long as two and a half hours in a 
fairly light church, but with the same result. Size 
of holes tried were from a blanket-pin to a fine 
needle, which last gave the sharpest picture, espe- 
cially when plate was closer to the pinhole. An 
more details on the subject would be hailed wit 
satisfaction by—J. G. BRISCO. 


[62757.]—To Microscopists.—In my experi- 


ence as copper refiner in South Wales, I have often 


made use of the microscope to investigate fractures 
of copper. It is well known that the appearance of 


the fracture of this metal varies considerably with 
| its pitch and degree of purity. There is, no doubt, as 


O. L. C.” says, that the study of metallic frac- 
tures under high magnifying powers would be most 
interesting and instructive. Unfortunately, it is 
almost impossible to convey in a drawing the ap- 
pearance of such fractures as seen under the micro- 
scope. I am inclined to think that microphoto- 
graphy would give good results, but I had not any 
knowledge of that art when I was in South Wales. 
I remember seeing some years ago in the Revue 


- Universelle des Mines a paper on metallic fractures. 
The text was excellent, and interested me very 


much ; I cannot say the same of the drawings, 
whioh were anything but clear, as might well be ex- 
pected.— COPPER, 


162759.]— Expansion Valves.—It.does not 


matter how the engine is placed, the cut-off valve 


has always a certain action. In cutting off with 
a single valve it is necessary to put a lap on the ends, 
and this necessitates the eccentric being set for- 
ward so as to obtain lead or admission of steam 
3 before beginning of stroke. But this setting 
orward causes an earlier exhaust, and consequent 
loss of power in high grades of expansion, and also 
too early cushioning and further loss. To obviate 
is, the main valve has only a moderate amount 
of lap, so that the valve aotion does not affect 
exhaust and cushion beyond a certain fixed amount. 


The cut-off is now effected by a valve moving on 


the back of the main valve, and is usually worked 
by another eccentric so set that it moves the cut- 
off valve in the opposite direction to the main 


. valve at the desired point of cut-off, and so closed 


the ports in back of main valve sharply. This is 
its whole work.—T, C., Bristol. 


[62760.]—Finishing Brass Oastings.—There 
is a machine in the “ Machinery in Motion,” Man- 
chester Exhibition, that would do what you re- 
saw 
would face six or seven one side at a time. I did 
not note the maker’s name. I could get it. Will 
you pro publish your address, if not suited ?— 


[62760.]-—Finishing Brass Oastings.—If 
you have a lathe or two you might place two heads 


on one bed facing one another, and have an emery 


cylindrical hollow wheel on each spindle the pa 
the 
casting into a lead chuck fixed to bottom slide of 
rest, and push it across face of wheels. This 
probably would do for ordinary filing and very 
quickly. You could do part of a also with a wheel 
and finish with a file. Usea plain fluted drill for 
the holes.—T. C., Bristol. 


62762.]J— Mounting Maps.—Do not wash the 
calico, merely mp with sponge and water, and 
stretch properly on board. Now be very particular 

have good, firm, strong paste; brush paste 
firmly into each piece of the map, going over it 
Several times, and leaving a good even coat of paste 
over it, After pasting off three or four pieces in 
this way, place them in position on the calico, then, 
putting a piece of clean paper loosely over them, 
rub them firmly with the hand down on the calico ; 
proceed with the remainder same way. Then go 
over the whole several times, rubbing the map 
with the hand as firmly as you can into the cloth 
always with piece of loose paper between the han 
and map. et it remain as stretched on board 
until perfectly dry. Cut it off, and your job is 
complete and efficient if you have attended to the 
above-—PRACTICAL. 


[62764.|—Loose Spokes.—Get a butt-ended 

oke; thus you will be able to increase size of 
‘thread in hub, and keep to thickness of present 
spokes,—ELAG. 


[62765.]|—Slide Valve.—I hardly think this 
asks for a reply, as I gave the area required; and 
the present particulars do not give actual size of 
port, as it gives but one dimension. I think 
“W. J. J.“ can get on with areas I gave in 62614, 
T. C., Bristol. 


yf 2766.]—Miners' Tools and Smith Work.— 
hen I was on Ballarat Diggings from 1852 to 59 
there were sledge-hammers in use for various pur- 
poses; thus in my shop I had sledge-hammers for 
the ordinary ttrikers, which weighed, say, 14lb. 
each, and as a sort of corps de reserve, one of 281b.: 
and as a good striker was not always to the fore, 1 


usually wielded a hand-hammer myself of 41b. for 
sharpening the miners’ picks, for which I received 
when a “rush” was on 2s. per point, never less 
than Is. 6d. per do., 28. 6d. for steeling, and 5s. for 
laying and steeling; also I got 10s. for making an 
ordinary Cornish hammer-headed driving pick. 
think that the weight I state would be about the 
average for striking the heads of jumpers for 
quartz reef, and what we termed cement, which 
might be likened to masses of stone imbedded ina 
slaggy sort of glass; but as those engaged in the 
search for the precious metal were representatives 
of, say, every country, calling, and want of do. upon 
this sublunary sphere, so were the tools and the 
“ shooting irons which came to me for repair. I 
was renowned for tempering the miners’ gear, and 
learned from a Cornish man cast steel drills were 
carefully kept from being overheated. Memo.—I 
think that about one in 500 smiths is fit to be trusted 
to manufacture any tool from cast steel without 
overheating same. I have not been brought up a 
blacksmith, being more in the line of a fitter of 
the knotstick species, and I have not yet met with 
a blacksmith that I would trust to forge me any 
kind of tools for lathe, &c. Now, please to bear in 
mind that this does not apply to men who make a 
speciality of tool-making, but only to the ordinary 
general men of the shops. A dull red in a dusky 
place is not enough for the welfare of cast steel, 
but this entails a lot of additional hammering, 


‘whioh tells upon a man’s wrist in an unpleasant 


manner. At same heat I dipped drills or jumpers 
steadily into ordinary water not containing any 
sort of quack medicines therein. Memo—I always 
do the same with iron turning tools, planing ditto, 
and drills for same or for cast iron; but for softer 
ware Llower to a straw. The picks were usually 
steeled with double shear and dipped until, say, 
an inch was hard, and allowed to run down to the 
first symptom of blue, and then not cooled in the 
tub, but stuck into the clay floor. The Cornishmen 
usually wanted to have some of their stumped up 
cast steel gads welded into their picks, but 
the man competent to weld cast steel was, 
as a rule, conspicuous by his absence. The working 
of the steel and iron in charcoal fires was of great 
service to the enduring and toughened nature of 
the same. Note my experience both there and 
here is that American tools are far too fiery in 
their nature; either the steel is of a very hot 
quality, or it is burned in their manufacture, and 
their system of jumping on the steel, as seen in 
their axes, is especially unsuited for use upon the 
tough gum-trees of Australia, however suitable it 
may prove upon pine. Experience taught us to use 
double shear placed in a cleft of the iron, and 
welded by the aid of a flux consisting of sand 
“ rich in silicate.” On page 414-I note Silke's 
remarks. I may say that I have never seen any 
engine-shop smith, nor can I recall “any” sort of 
smith, who used a hammer with a pane such as 
there figured. A proper smith’s hand hammer 
“ always ” has a comparatively small rounded pane 
the pane for drawing out purposes being upon the 
sledge hammer. Let him try this, and he will 
quickly find its advantages in dressing up crooked 
jobs, as well as in drawing out a bar. But I 
employed out on the diggings for all-round jobs a 
Germau, who probably could make anything com- 
plete with hammers alone, from an elbow for 
stovepipe to figures and foliage, and spoke of 
having alongside the anvil in Germany, say, some 
50 different sorts and weights of hammers. But, 
alas! old Schiller, who claimed relationship with 
the better known one, was a terrible tippler, and I 
fear ended his career by passing into the com- 
pany of even worse spirits than that obtainable 
upon the “digs” in ‘those days, by tumbling, say, 
some 70ft. into an old shaft, having a bottom com- 
posed of broken and empty ale and porter bottles. 
As to his advice for stopping the ring of an anvil, 
there is no necessity to have such an incumbrance 
upon its beak. Let the spike, which ought to be 
in the block to keep the anvil in situ, fit the hole 
in it tight, and let the adjacent iron of the anvil's 


d | bottom bed upon said blook, and its vibration will 


be stopped once for all. The reason why we don’t 
have more articles upon smithwork is undoubtedly 
because, in the bulk, they are very uneducated, 
and, like all such, grudge to afford any information 
upon that or any other aes bake and they abound in 
quasi nostrums for accomplishing many things. I 
must have a gentle growl anent the instructions 
for making a weld upon page 862. The writer 
says merely, Dip each piece in sand, &o. Now, 
there are many varieties of sand, such as that 
about here, which is deficient in the matter of 
silica, which I opine is the material which, by 
melting at the necessary heat just previous to the 
melting of the iron, forms a coating of glass over 
the iron, and so prevents its oxidation during its 
heating and transit to the anvil; therefore, I find 
it better to collect the bottoms out of a grindstone 
trough, taking care that no débris of zinc, copper, 
lead, tin, or anything abounding in sulphur, be 
used upon said stone; and he has omitted to 
mention that an important factor in a sound weld 
is that, at the instant of taking the two pieces to 
the anvil, the operator, or operators, should strike 


of which is that his sledge wou 


each piece gently, behind the heated part, upon 


said anvil, in order to knock of all impedimenta ; 


with lightning rapidity, place one upon the 
other, tap gently upon the “centre” ‘of the 
weld, and quickly close up the two thin ends, 


I | but bearing in mind to work from the centre to the 


outside. An amateur will find that a serious 
difficulty will be encountered when he tries to 
hold anything, more especially cast steel, in a tongs. 
(Why do people call these, Go., a pair of same?) 
Memo., when learning how to turn the work upon 
its side, be sure to turn so that the “back” of the 
hand is uppermost, or a bad striker will be likely 
by lowering his back hand to plant a lot of the 
hot slag into the palm of your hand, or you may 
accomplish this by bad striking upon your own 
account. When hitting a job upon the anvil, do 
not strike in various places, as a rule, unless when 
necessary to place the work over a particular part. 
as theedge or on the beak. Keep your hammer 
going up and down, as if it were in guides, draw- 
ing the work back or forward as required. Now a 
word or two for Oicero,” on page 464. Tou are 
right in “thinking that there is an art in makin 
and keeping up the fire.” It depends very muc 
upon the fuel used, If a heavy welding heat be 
required, we must take two or more shovels of 
wet slack (after, of course, lighting up) and tamp 
this down gently with the shovel, so that it forms 
an arohed oven, as it were, and poke a hole or holes 
to run in the bar or plural. If we observe a 
bluey or greenish tinge in the flames, we will 
probably consider as to the advisability of shovel- 
ling off “all” the fire and beginning again, as 
sulphur is in the ascendant. (May have been 
chucked in whilst our back was turned, as a spite- 
ful trick, in the guise of any of the metals I have 
enumerated above.) Sulphur would oause the 
white-hot iron to run away in drops. A block of 
wood, as he recommends, would disagree with eyes 
and noses. I don’t know what kind of forge 
he possesses, Mine is a portable forge, and by 
drawing out the plug at the back in the air- 
pipe when knocking off for a spell, this not 
only allows the entrance of air to keen fire 
alight, but prevents the liability there is to 
blowing up a bellows, if fresh coal is put on, and 
immediately after, more especially if it be wet 
slack, the blowing be stopped, as in this event 
the large quantity of gas generated finds its way 
into the said bellows, and when the oulprit next 
draws down the handle, he mixes it with the air, 
and a violent explosion is the result, as well as 
robably the splitting of the inside middle board. 
This is the reason why the nozzle of an ordinary 
bellows ought not to be jammed into the tuyere ; 
but there should be, say, din. clear space aroun 
its end. A steady continuous blast is far more 
efficacious than short jerky forcing. The patting 
of salt or anything else in the water for tempering 
is bosh, and it is a puzzle to my reasoning faculties 
why “ Hos so constantly affirms that he winds up 
the manufacture of, say, any kind of steel articles, 
such as drills, &., by “cremating” them, as it 
were, in leather clippings, &c. Is there not enough 
carbon in good steel, and if not, why not? Memo., 
When a smith applied to me for a job, I always set 
him—if in want of oné—to make his hammer aud 
a pair of tongs. When an amateur can accomplish 
a tongs that does not open when it ought to shut, 
he will know a thing or two anent forging, an 
when a smith can make a good cast-steel hammer, 
it is tolerably certain that he is up to the hammer, 
and if he don’t want to wet it too often, deserves 
taking on. As to the silent language, it would 
never do if one had to say to a striker, “ Will you 
be kind enough to hit so and so?” therefore, if 
we want the striker, we ring on the anvil 
with our hand-hammer; he is all attention. 
We whip out the bar and gently tickle it 
together whilst in a melting mood; next, 
we tap it in an inviting manner upon the spot 
where he ought to strike it, which, as before stated, 
ought, as a rule, to be in the centre of the anvil. 
At first both strike alternately, but as the reducing 
effect of the sledge becomes evident, we, the smith, 
jadiciously intersperse our blows upon the job by 
taps upon the anvil, always shifting our iron; but 
unless we touch a certain spot with our hammer he 
is to keep on striking in the middle, and when we 
require him to knock off we bring down our hammer 
in such a way that it in a sense rings upon the 
anvil; finally, if he is a duffer, and we observe that 
if his hammer were to be let touch the job, it would 
catch it in the part overhanging said anvil, we 
know that he would, if it were very hot, cut it in 
two pieces ; or, on the other hand, were it colder, 
he would knock our hand up with the jar of same, 
we quickly whip it off the anvil, the consequence 
ld rebound with 
such violence that he might be actually killed, and 
probably very much hart and flabbergasted, and in 
this state I will leave him for the nonce, lest some 
of “ Ours” may think that this epistle isoverdrawn 
and needs upsetting.—A., Liverpool. i an 
2768.] — Electro - Plating. — For electro- 
gilding three or four Daniell cells are required 


to work the gold bath properly. I suppose you 


are using a gold plate for the anode. Here is 


— 
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another solution: Gold trichloride, 1 grain; 
potassium cyanide, 10 grains ; distilled water, 200 


grains.—ALOIN. 


T you arə quite cor- 
rect. — e 29 r isto a 


[62767.]-—Mechanics.—Yes, quite right. Power 
varies inversely as the speed.—ELAG. 


[62769.J—- Rusty Watchmaker's Lathe.—I 
have had some experience of rusty tools. I have 
bought neglected articles of steel and iron at 
auctions, and have had much damage of that sort 
from wet climates ; of late I have tried a soaking 
with pure paraffin oil (American crystal). Having 
applied this two or three times in 48 hours rub the 
prominent rustspots with a smooth sandstone, then 
wet it again with the oil and leave for 24 hours in 
a warm room; sorub with fine white sand, then 
smear the work well with olive oil. Heat some 
chalk lumps red-hot in a fire, break them into 
pores immediately; put your metal into a tin 

ox, sprinkling this quicklime well, and throwing 
a good quantity of same all over it; shut down lid 
of box, shake it about slowly, and leave it alone in 
a very dry room for a few days; then withdraw 
your metal, rub it clean with a woollen rag, and 
scrub with emery sticks. Lastly, polish with fine 
emery paper. I use a weak wash of dilute muriatic 
acid to stubborn spots, in a few minutes wash off 
with boiling water, subsequently using the steel 
wire soratch brush, and you will get rid of 
them. Any screwed parts, of course, must 
be very carefully handled, as they cannot be 
cleaned by abrasive substances. After the lime 
treatment, rinse them well, and shield with cork 
and sheet lead while you are doing the smooth 
metal, soaking with oil in time, and soft rubbing 
will make them clean, and, if of hard steel, the dry 
scratch brush of soft brass wire will not hurt them. 
Examples.— A gardener’s pruning knife, dug up in 
a wet border, and encased in a coat of rust and 
clay, is doing good work again in the owner's hands. 
The blade, though disfigured by deep pitting, is 
improved in quality. A large clasp knife, found in 
the bed of a stream, its rivets rusted away and 
part of the buckhorn handle decomposed, I took to 
pieces, and have restored the chief parts for the 
sake of showing that such could be done. A sew- 


ing machine and my heavy lathe I always clean 


with the above American oil. Rust and dirt are 
dissolved rapidly.— Eos. 


[62770.]|—Uniting Carbon to Brass.—Drill 
a hole through carbon and brass, and bolt together 
with small bolts (those used for model engines, 
&o.) If you wish to solder it, roughen your carbon 
and deposit a layer of copper by eleotrotype; the 
solder will unite with copper, but not with carbon. 
Use zino chloride as flux.— PRINCIPIA. 


pero Vesting Carbon to Brass.— Deposit 
a slight layer of copper on part of carbon to be 
soldered, when it will take the solder readily. This 
may be done by making the carbon the negative 
plate in a sulphate of copper cell, dipping in 
only as much of the carbon as is required to be 
soldered.— ELAG. 


[62770.] — Uniting Carbon to Brass. — 
Thoroughly soak all the biohromate, &c., from 
your carbons by letting stand all night in water, 
then dry thoroughly; now rig up a Daniell cell 
and connect the carbon plate to the zino pole of the 
battery, letting just so much of the carbon plate 
as you wish to selder dip into the copper solution ; 
let the battery work till you get a fairly stout 
coating of copper; remove the carbon, soak in 
water until all the sulphate of copper has been dis- 
solved out; dry the carbon. It will now be found 
easy to solder this to the brass in the usual 
manner.—S. BOTTONE. 


[62772.|—Lima Half-crowns —Lima is the 
capital of Peru. Half-crowns with Lima below the 
bust were made of silver captured by privateers. 
A. MCCREDIE. 


[62774.]— Cartwright’s Plane.— The plane 
you saw would be very likely to be known as a 
chariot plane. It is a very ol 
grandfathers used, and is not used now by cart- 
wrights. It isused by carpenters; but the plane 
known as the panel plane has taken its pas and 
is far superior for the work you name.— J. C. 


[62776.]}—Deafness.—I think your case of a 
very common type. One of our modern medical 
writers considers repeated colds as very prejudical 
to the system ; patience, and a trial of the ear drops 
I recommended will most probably effect a cure. 
On going to bed saturate a small bit of cotton 
wool with camphorated spirit; put this in the cavity, 
and sleep with that side of the head on a soft 
pillow as much as you can. In chronic deafness 
medical electricity has achieved many remarkable 
triumphs over the aurists.— Eos. 


[62776.]— Springs. — To MBR. BOTTONB.—I 
would strongly advise One Who Needs Help” to 
discard all idea of driving his fan by spring power. 
To get 8,500 revs. per minute (not to speak of 
8,000,500) for even ten minutes would require a 


plane, and one our. 


.very costly arrangement of springs; and when 
arranged would be eminently unsatisfactory. Far 
better use a little of the waste heat of the forge to 
work a small Daussin ” engine.—S. BOTTONE. 


[62776.]—Springs.—In any arrangement of 
springs you would have to work a little harder. 
than 155 do now at the fan to wind them up: so you 
had better not waste any time or money about 
anm I should think fan out of order.—T. C., 

ristol. 


[62778.]— Oleaning Filigree Silver.—In 
No. 1153, p. 200, there is described a way of olean- 
ing above (“Scraps from my Workshop,” by 
“ Kos ).—PRINCIPIA. 


(62779. )—Ring Armature.—-TO MR. Bor- 
TONE. — The principal advantage in having several 
sections in the cog-ring armature lies in the 
diminished fluctuation in current. When an arma- 
ture has only two sections, it is very evident that 
the fluctuation of current must lie between the 
very highest the machine can give and0. Hence 
the fluctuation is really J or ‘5 of the whole current. 
The annexed table gives an idea of the effect of 
inoreasing the number of sections :— 


Percentage of 


Sections. Fluctuation, 

. e + 50-00 

e peace ; 14°04 
1177ö§;²⁵⁸ ᷑ 2˙38 
1 2 SOveeseseheovevevaessertoe 1 70 

15 e 1°10 
J EE E 61 
24 e 42 
SG e 28 
8% E 19 


A large number of sections also mitigates the evil 
of the self-induction in the neighbouring coils; 
but this evil is less felt in the cog-ring than in the 
plain ring—S. BOTTONE. 


[62780.]—Nieces and Nephews.—An uncle 
left his estate to be divided amongst his nephews 
and nieces. His wife’s nephews and nieces have 
no share under this provision —B.Sc., Plymouth. 


[62781.] — Oxide of Copper Battery. — It 
makes but little difference whether iron or copper 
be used, as after a few seconds metallic copper is 
set free; the E. M. F. in either case is about 8 of a 
volt, the current on short circuit about po of an 
ampère. You would probably require four cells 
each exposing about 1sq.ft. of negative surface to 
light well a 24c.p.lamp having a cold resistance 
of 2 ohms. The copper cell (if cells must be used 
instead of plate) might be brazed.—S. BOTTONE, 


[62783.]— Water- Wheel.—There would be less 
ower obtained by any size of water-wheel larger 
in diameter than one just adapted to receive the tull 
height of the fall, because it would be larger 
than needful, and would, therefore, be a waste of 
both force and material. The power depends 
entirely on gravity or fall of the water. It is a 
mistaken notion to take the water on to the breast 
of a wheel greater in diameter than suitable for 
the effective height of the fall—nearly 14ft. in 
this case—or where would be the limit -M. 8. 


[62786.]—Reflector.—I presume you wish to 
resilver this? Clean the copper surface with dilute 
nitric acid, and wash in running water; then rub 
it with the following: Potassium acid tartrate 
(cream of tartar), 100 parts; silver chloride, 10 
parts, and mercuric chloride 1 part. When silvered, 
polish.—PRINCIPIA. ' 


[62789.]-— Foot-Pathway.— Undoubtedly the 
highway board has the power to lower the roads 
in their care. The Acts relating to the powers of 
highway boards and their surveyors are 6 and 6 
William IV. o. 50 (the General Highway Act); 25 
and 26 Vict. o. 61 (Highway Act, 1862); 27 and 28 
Vict. o. 101 (Highway Act, 1864); 41 and 42 Vict. 
o. 77 (Highway Amendment Act, 1878). But 
probably what has been done in Somerset Lad’s” 
country town is done under the Public Health 
Act, 1875, which ordains the urban authority to 
execute all the powers, &c., of surveyor of high- 
ways, and also gives the urban authority extensive 

owers as to regulation of streets and paving.— 

. Sc., Plymonth. 


{62790.]—Surgical.—Of course, total rest would 
be the first step to restoration. Now, try this: 
put your hand twice daily in water made as hot as 
you can bear, morning and evening, then put the 
suffering part in an indiarubber bag of ice, other- 
wise in the coldest water you can get. Dissolve 
camphor in methylated spirit to saturation, get a 

erson to rub this briskly into the seat of injury. 
Wear a stout leather mitten while you work as a 
safe guard from fresh contusions. You have lost 
much valuable time in treatment.— Hos. 


|62790.)}—Surgical—If A Joiner” does not 
rest his wrist now for a short time, he will probably 
have to rest it for months, if not for life, when the 
disease advances to suppuration and disorganisa- 
tion of the joint. Rest and blistering with Corri- 
gan's button would probably cure him now; but 


it should be perfect rest on a splint if necessary,— 
DocToR MEDICINZ. 


[62791.]—Ingluvin—is the name applied to a 
drug prepared from the digestive fluid of the fowl, 
as pepsine is from that of the pig or calf, It is in 
some cases much more active than pepsine— 
DOCTOR MEDICINÆ. 


[62791.]—Ingluvin is the digestive principle 
derived from the crop of birds, and is supposed to 
be more powerful than any of the various forms 
of pepsine. Preparations of ingluvin made by 
Warner, Philadelphia, are sold by Newberry, 
1, King Edward-street, E.C_—B.Sc., Plymouth. 


| 62792. |—Photography.—I ford, Britannia, or 
other plates in the market will do with the camera 
you have. I fail to see what influence the camera 
and lens can have on the make of plates. One is 
quite independent of the other, and the same plate 
will werk in any camera. Each maker of plates 
sends out with them the formula of ie 
which gives the best results with his brand. 
not buy a book on photography? ‘You would 
in it all the necessary information to enable you 
to do good work, I find Hepworth's Photography 
for Amateurs” most trustworthy. It oosts a 
shilling, and if you follow out carefully its indi- 
cations, you ought to succeed as I did when [ 
started. You will find in the book the names of 


all the chemicals you require. There is plenty of 


information concerning photography in back 
numbers. It is almost a pity to occupy space with 
such a query as yours. You are simply asking cor- 
respondents to write out for you a complete treatise 
on photography.—COPPER. 
62792.]—Photography.—(1) Tes; any plates 
will do. 15 The makers publish’ a formula with 
each box of plates. Should advise you to read a 
textbook of photography (say, Burton’s) before 
beginning operations —ALOIN. 
[62792.]—Photography.—Permit me to offer a 
suggestion to this querist, that is, to procure one 
of the many useful handbooks or guides, which 
will give him all the information he requires, 
There are several to be had at about one shilling. 
As to the “chemicals,” they are invariably 
mentioned on the packets of dry-plates.—T. P. 


[62792. |—Photography.—Many sets of ap 


ratus are worse than Messrs. Lancaster’s—few 


better. With them you can use, with certainty of 
success, any of the standard makes of plates. I 
use ferrous oxalate, and also pyro. as a developer. 
Best negative paper, Eastman’s. The chemicals 
you will require are: Pyrogallic acid, ammonia, 
potassium oxalate neutral, ferrous sulphate, sodium 
hyposulphite, chrome alum, mercuric chloride, gold 
chloride, nitrate of silver. But before you do any- 
thing, read carefully Lejeune and Perkins“ Be- 
ginner’s Guide to Photography.“ —8S8. BOTTONE. 


[62794.] — Distilling Whiskey. — Sulphuric 
acid is used at distilleries to saccharify unmalted 
grain, especially maize. The ground grain is put 
in a brewing tank with plenty of hot water, and 
is well mixed. About 3lb. of acid to every 164lb. 
of grain is run into the tank, and the whole is then 
subjected to steam pressure for from six to eight 
hours. The mashing rakes are kept constantly 
working all the time of steaming, to prevent the 
“ setting ” of the grain. When the starch of the 
grain is saccharified, the acid is almost, but not 
quite, neutralised by chalk or lime; and then the 
mash is run into the ordinary mash tun, and is 
mixed with the malt and grain there mashing. 
There is a natural acidity in an ordinary m 
and the neutralising of the saccharified grain is 
made to approximate to itas nearly as possible. I 
take this opportunity of thanking “ Armourer 
for his reply to my query re “Silver solder and 
flux for silver solder. — W. H., Dublin. 


[62794.]—Distilling Whisky.— The vitriol is 
probably used for inverting sugar. All accounts 
of the kind should, however, be taken with a large 
pinch of salt, for it is as likely as not that a vat 
of vitriol” should be a vat of alcohol.” races 
a certain class of writers it was years ago a favourite 
libel to speak of the publican adding oil of vitriol, 
or sulphuric acid, to his gin in order to produce the 
“beads.” It never occurred to these slap-dash 
writers to add a few drops themselves and taste! 
But here's the clincher: If vitriol is added to beer 
or whisky it does more good than the other portions 
of the liquor do. And another thing, if there 1s 
any truth in the modern hypothesis of the cause of 
cholera, those who drink sulphurio-acid beer are 
imbibing a beverage which will effectually destroy 
any of Koch’s bacilli that may have gained entrance 
to their stomachs. Oarry a little dilute sulphuric 
acid about witb you, and when compelled to drink 
water, the source of which you do not know, put in 


| some of your weak acid, and drink with as mu 


pleasure as you oan, Just now all sorts 
of statements can be found in the papers 
—or rather the majority of them—for some 
do seem to take care not to unnecessarily alarm the 
public. On p. 468 there is a quotation from 4 


paper which nearly every week gets up a sensation, 


on Sa ve etc oe 
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if it can, and the quotation is actually given as an 
authority. It was that very paper which gravely 
asserted that oil of vitriol was added to beer. What 
puzzles me is that these statements should be made 
without putting them to the test, for it is an easy 
matter, surely, to try how many drops of sulphuric 
acid can be added to any beverage, without detect- 
ing the presence of the acld—and really, it is not a 
polson.— NUN. DOR. 


J62796.]Depositing Mercury on Metal.— 
If to a solution of nitrate of mercury be added a 
solution of common table salt, a white precipitate 
of mercurous chloride is thrown down, and this 
will give a film of mercury if rubbed on brass; but 
it. is very likely that a solution of nitrate of silver 
was used when the precipitate formed on the addi- 
tion of salt was silver chloride, and the metallic 
coating real silver.—S. BOTTONE. 


[62796.]—Depositing Mercury on Metal.— 
If a strong solution of mercurous nitrate is mixed 
with one of sodium chloride (common salt), the 
result will be a creamy mass of merourous chloride 
with sodium nitrate in solution. If this is rubbed 
on clean brass or copper, it will coat it with mer- 
cury. The solutions are both perfectly colourless. 
A solution of any soluble salt of meroury may be 
used for producing a deposit of mercury, either by 
dipping or rubbing the solution on the artiole.— 
PRINCIPIA. 


[62798.] — Sight Adjuster for Martini- 
Henry.—It is not clear from this query whether 
“Corporal” means a vernier or a windgauge, or 
both; but in any case he will find it much better 
to buy them than to attempt to make them himself. 
He will find plenty of advertisements in the 
Volunteer Service newspapers. An anemometer 
would show the velocity of the wind, but I do not 
think it would be of much practical utility. There 
isa “knack” in estimating the necessary allow- 
ance for wind which can only be acquired by prac- 
tice. The querist should ask for assistance from 
his shooting comrades, and he is pretty certain to 
get piety of hints, for no persons are more ready 
to help beginners than crack marksmen.—WM. 
JOHN GREY, F. C. S., Staff-Sergeant, 5th Durham 
R. V., Hon. Sec. Derwent Rifle Club. 


[62799.]—Potash Oxalate.—Presuming that 
you require the neutral oxalate, such as is used in 
photography in conjunction with ferrous sulphate 
for developing gelatino-bromide plates, you will 
require: Potassium carbonate K,CO,, 1.383 parts 
by weight ; orystallised oxalic acid C,H, G. +2H,0, 
1,260 parts by weight. Dissolve each in water, add 
i and set aside to crystallise.—S. Bor- 


[62799.]-—Potash Oxalate.—Theoretically, 126 
parts of oxalic acid (H,C,0,2H,0) will neutralise 
138 parts of potassium carbonate (K,OO,), and this 
will 55 202 parts of potassium oxalate 
(K,0,0,2H,0). Perhaps the best way to form 
potassium oxalate will be to take the above 
petities, dissolve them in water, and mix; if 

ere is an excess of either body, add the other 
ide to orystallise. 


till neutral, evaporate, and set asi 
PRINCIPIA. 


[62799.]—Potash Oxalate.—This is made b 
decomposing carbonate of potash by oxalic aoi i 
not “ combining ” them, for they will not combine. 

e equation is— ` 


K CO, H. CO. K. C, O. TCO, H,O. 
Saag Hay f 466 eas 118 


Oxalie acid crystallises with two molecules of 
water, so 126 parts must be used to 188 parts of 
potassium carbonate. The salt is usually 
made by neutralising a solution of oxalic acid by 
00. — WX. JOHN GREY, F. O. S., Newcastle-on- 
yne. 


[62799.]—Potash Oxalate.—There are two 
oxalates of potassium—viz., KC, O. and KHC,O,. 
Querist does not specify which he wishes to pre- 
pare. The first or neutral oxalate of potassium is 
Prepared by adding K,CO, to C H,O,. The 

ormula of reaction is: K,CO, + C,H, 4. 1 2H,0 
= K,0,0, + CO, + 8H,Ô. From this the neces- 
sary quantities of CH, O. and K CO, can easily be 
calculated by substituting in both members of 
equations the symbols by their atomic weights, 
bearing in mind that crystallised OCH, O, has two 
molecules of water, and is therefore O H,O. 
+ 27,0, while Kò O, has one, and is K,C,0, 
+ H,Ô. If “ W. R. S.“ wishes to repare potas- 
sium oxalate for photography, the following mix- 
ture will give him at once a solution ready to use: 
Carbonate of potassium, 11b.; oxalic acid, 120z. ; 
warm water, 3 pints. Place the carbonate of potas- 
Sium in a good-sized vessel and add the warm 
vater in which it is readily soluble. When all is 
dissolved add by small portions the oxalic acid, 
Waiting after each addition till all effervescence 
has ceased before putting any more ; otherwise you 
will make the liquid boil over. When the whole 
ef the oxalic acid has been added the solution will 
de ready for use, Potassium oxalate is sold at 18. 
Ber pound, Is it worth making ?—-COPPER. 
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The numbers and tities of queries which remain unan- 
swered for five weeks are inserted in this list, and ./ stili 
unanswered are repented four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 
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162800.]— Neutral Solution.—I have a solution of 
zinc sulphate decidedly acid to test paper. How can I 
render it neutral? I have added heaps of common 
magnesia, but paper still reddens. I have tried ammonia 
but it precipitates the zinc oxide while the liquid yet 
shows acid. If there is free H,.SO, why will it not com- 
bine with magnesia? On the supposition that the acidity 
was from O00, in solution I tried boiling without success. 
No better luck in treating acid chloride of zinc with 
magnesia. What am I to do ?—WEALD. 


(62801.]—_Dynamo.—To MR. BOTTONE OR MR. EAVES. 
— Having constructed the framework of a dynamo ready 
for wiring with six-cogged laminated armature, diameter 
over cogs 5in. by Sin., cogs Zin. by din, deep, and wish- 
ing to wind same shunt for incandescent lamps. I should 
feel obliged to you for a little information in regard: to 
winding same. I propose to use silk-covered copper wire, 
No. 18, for armature. What precaution should be taken to 
insure thorough insulation of same? Should I use 
shellac varnish to each layer of wire or, how? The fleld 
magnets are made of rectangular wrought-iron, 8in by 5 in. 
+ with annealed cast-iron pole pieces bored out to 
5 


n. What quantity and size of d.c.c. wire should I put 


on each, and how wound to insure insulationi? What 
volt-ampére capacity should such machine have when 
finished, granting same fairly well-made, and what No. of 
200.p. lamps should it light well ?—TRY. 


162802.J—- Heating Small Greenhouse.—Will 
some of ours kindiy inform me the cheapest and most 
efficient way to heat a small greenhouse, 10ft. by 5ft. 6 in. 
by 8in., with paraffin? Would a small stove, say 38. 6d. 
size inclosed and with a Lin. metal pipe through the roof 
to take away the deleterious products of combustion be 
sufficient to keep upa temperature of say 50° with 5° or 
6° of frost outside. Probable cost per day of 24 hours 
would also oblige with oil at 8d. per gal.— . S. H. 


[62808.J—Yellow Lacquer for Gunmetal.— 
Would anyone please tell me of a lacquer to make gun- 
metal look like yellow brass and how to apply it?—A. 


. M. 


[62804.)—Electric Burglar Alarm. —I am desirous 
of protecting a bow window, and shall feel very much 
obliged if some of my fellow-readers would help me in 
the matter. I may mention that I am familiar with 
the usual forms of contact; but what I require is some 
simple form of contact easily attached tothe surface so 
as to save fitting, and thus do as little harm to the pro- 
perty as possible.—H. E. 


{62805.] — Sorew Thread. — Will some of our 
readers inform me how many cuts are required to out a 
Zin. pitch square thread screw on a 1} round bar, and the 
best slide-rest tools to use? Also how to cut a cast-iron 
boss for the above projecting about 9in. from face-plate, 
or would it be better to cut with a boring bar on saddle ? 
If so, give particulars. Also. how to surface by hand and 
the best tools to use.—A BEGINNER. 


(62806. J—N.E. Compound Engine.— Will some 
railway correspondent please give dimensions and par- 
ticulars, with sketch, of the compound passenger engine 
on the N. E. Ry.? Are there more than one of this olass, 
‘and if so, how are they found to answer in practice as re- 
gards economy of fael and time-keeping with average or 
exceptional loads? As the question of compound loco- 
motives Is now receiving some attention, any reliable 
information about Mr. Worsdell’s engines both on the 
G.E.R. and N. H. R. as being representatives of the two- 
cylinder compounds may prove interesting.— HAST COAST. 


162807.J—Condensing Milk. OConld any brother- 


reader kindly give detailed information on this subject ? 
Also what plant would be required, and about the cost, to 
make a trial in a small way ?—NEW ZEALAND. 


{62808.]—Oleaning Stone Floor.—What is the 
best and quickest means to clean the stone floor of a weav- 
ing shed which bas been occupied for a long period, but 
is now empty. There is a considerable accumulation of 
china clay, oil, and other refuse which is formed into a dry 
oon mass, and has become firmly fixed to the flags.— 

UERTST. 5 


162809. Partial Paralysis from the Knee 
Downwards.— Will “ Eos or any of “ours” kindly 
say if there is any oure for the above complaint, and if so, 
what? An answer wili oblige a sufferer.—HOPE. 


182810.) - Iron Washing Boiler.—Can any of 
“ours” inform ma huw to keep an ordinary washing 
boiler from golug rusty ? I have tried greasing, white- 
washing, &o., but that does not seem to improve it in the 
least. I think the metal is too soft, Any hints will 
oblige.—SHAaLE, 


16281 .I Water Supply.—I want to draw water 
from a river, 150 yards away up a gradual rise of about 
six feet, in iron pipe one inch bore, and then force the 


water into a tank 30ft. directly above the pump. Will 
the pipe require a back pressure valve at the river end of 
it? And will asimple barrel pump, 3in. bore and frem 
Gin. to Zin. throw, do the work ?—WATERLESS. 


[62812.}—Chronograph Governor or Double 
Conical Pendulum. — Will some of “oura” please 
describe, with sketch if possible, the best construction of 
the ball governor or double conical pendulum to regalate 
the rotation of a chronograph in the most perfect 
manner. The drum of chronograph will be one foot 
diameter, and rotate once every sidereal minute. Beat 
way of applying the friction and the regulation of speed 
are points I should like made olear. Also some idea of 
size and best speed governor. The machine will be some- 
what heavily built, but can apply any amount of driving 
weight.—CHRONOGRAPH. : 


62813.J— Engine Queries.—Will “T. C., Bristol,” 
*Klag,” or any other correspondent be so kind as 
to answer the following? 1. Steam enters asurface con- 
denser at a temperature of 1420 F., and is condensed 
into water at 120° F. How many pounds of circulating 
water which enters 60° F. and is discharged at 100° F. will 
be reqnired for every pound of steam condensed? 2. 
In a Giffard injector if tha volume of IIb. of steam in a 
boiler be 8'6 cubic feet and the volume of llb. of water 
be :016 cubic feet, compare the velocities at which steam 
and water would respectively issue from the boiler, and 
infer the kinctic energy of steam and water issuing 
under these conditions in the same time from equal orifices 
in the boiler. 3. Investigate an expression for the 
efficiency of a heat engine working in a reversing cyole. 
Give an example of a cycle which is not reversible. 4. Is 
it absolutely necessary for one going in for Honours 
stage in steam and mechanics, should havea knowledge of 
Euclid and geometry, or is mathematios quite sufficient ? 
I have managed so far with slight knowledge of . 
mathematics, but none of Euclid or geometry. Your ad- 
vice, or from any reader, will be heartily accepted.— 
ENGINE ATTENDANT. 

(62814.}—Tnermopile —Many thanks to Mr. Bottone 
for his explanation of the thermopile. I shall make a 
large one if it will do what I require, but I should like a 
little further information. I want it to light a 100. p. 6 or 
8 volt battery lamp (Shippey’s) in parallel, so that by re- 
Fun de the heat I can run one or more lamps up to 4. 

ill you kindly say how many oiroles of castings (36 in. 
each circle) I shall want to do this? I propose to heat it 
by Bansen gas-burners. Could you say what. quantity of 
gas it will require per lamp per hour? Is each circle of 
castings separated from the rest by a layer of cement ? 
Shonld I use thick or thin tinned iron? Will they hold 
sufficiently to the casting, or should some holes be drilled 
in them for the metal to run through? Wil the castings 


‘wear out in time? Oan gou tell me the probable cost of 


castings per casting ? it advisable to let the flame 
touch the castings or not? Could not the top ring be 
made solid (without the hole in the centre), so as to retain 
the heat? Oan you tell me where to obtain the antimony 
and zinc, and the price per pound of each 7?—THERMOPILE. 


182818. —-Tumbling Barrels.—Is the grinding 
action of this process a result of friction or of concussion. 
The only two instances of its application come under my 
notice are for polishing small malleable iron castings in 
Wolverhampton, and for reducing the moulders' blacking ; 
in the latter case iron balls were put into the barrel. 
What gave the name of tumbling to the machine? What 
should be the speed in feet per minute? I see that a 
butter churn is exhibited at the R.A. show, the revolving 
barrel of which is triangular. The action of churning or 
admixture of the cream with the air being in this case the 
result of a tumble of the whole or part of the cream 
For grinding purposes would this shape be better than a 
cylinder ? What is the roller and sifter method which is 
driving away the present grinding of wheat by mill stones 
out of Great Britain ?—AROHIBALD FRY. 


(62816.]—Eiectric Bell. — Will some electrician 
kindly expluin? 1 have an electric bell connected by 
single underground insulated wire between two houses 
about 300 yarde apart, bell at one end, and three large 
Leclancué batteries at the other end, current being re- 
turned by the earth. It ceased to work, and I attributed 
failure to extreme dryness of earth at present season. I 
ran a loose wire on surface of ground and on making oon · 
nections (with metal cirouit both ways) the bell rings 
properly. But ifthe wire is out, and the ends put within 
an inch or two of each other, into a bucket of water, the 
bell will not riag. Why not? If efficient return of 
current by earth depends on moisture (and will act for 
200 yards), should not two inches of actual water con- 
vey the current from wire end to wire end, or where else 
am I wrong ?—T, F. S. T, 


[62817.—Book-rest.—TO “ SILK RB. —Oould the useful 
contrivance figured on p. 367 be so modifled as to admit of 
1. Its use as a small narrow table for writing or for use 
with the microscope. 2. The legs being raised or lowered 
and of folding under so as to pack into a small space. 
3. The book-rest forming part of the table top, and, when 
flat, capable of being used as part of it, and 4. The book- 
rest being of sufficient strength to allow of large books, 
such as Enoy. Brit., being used. A skatch of a book—rest 
modified as above would be useful to the writer and pro- 
bably to many of our readera.—B. . 


1628 18.]J— Book Case.—A sketch would oblige of a 
convenient case in which to keep the Bacy. Brit., and 
which will admit of their being carried in the same case. . 
Having regard to the number of vols. probably two cases 
would be better than one. The case to. be substantial, com- 
venient for use when at home, sufficiently presentable to 
admit of its being allowed to accumpany its owner into 
furnished apartments, and strong enough to answer as a 
packing case. Probably to keep the books free from damp 
tue case shouldbe tin-lined. Such a case must be much 
wanted by clergymen and others as well as by—B. 


1628 19.J—Drums.— What kind of skins are used for 
large and smali drums? How are they unhaired and 
what is the method of preparation to give them that loud 
ringing clearness of tone when struck. and that trans- 
parenoy indicative of properly prepared ends? What 
kind ol sking are used for veliam? How are they pre- 
pared? Can it be preparedi or manufactured on a small 
scale without expensive plant? Please sey how it 18 done. 
Is there any work published giving in, truotions on above- 
pame ? / Price and name of publisher will greatly oblige. 
—LIMBRE, 
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(62820.)—Trawl Net.—I am making a small trawl 
net, 9ft. beam, for use with a steam launch, and do not 
want to be encumbered with the usual beam. I have 
heard that by the aid of two boards placed on edge, (as 
per sketch) the beam and iron runners can be done 
away with. If so, would someone who knows kindly give 
the particnlars for constructing same with position of 
ropes, &c. Is this correct in detail ?—ROLANDO. 


[62821.].—Removing Hair from Skins.—Will 
Mr. Bottone, Mr. Allen, or some other chemist who reads 
the “E. M.“ inform me how to take the hair off skins 
without lime, and also: without damage to, or weakening 
the skins ?—TIMBRE. 


(62822.)—Sugar Boiling.—I should like to under- 
stand the general management ofa large copper sugar 
boiling pan, or vacuum pan, as they are called, with 
separate pumps attached. What are the necessary things 
an attendant has todo? Also what is the cause of copper 
pane 1 as they do sometimes 7-ONE WISHING 


[62828.] — Fret-cutting Machine. — My fret- 
cutting machine, which worked as an adjunct to my 
lathe, being worn out, 1 am desirous of getting one of the 
very best construction. Will some of the readers of 
“ Ours” kindly help me with their advice? The subject 
has been referred to many times in back numbers, but, no 
doubt, some modern machine may be better than any 
described therein. The saw must work vertically and 
without the slightest unsteadiness or side shake, as it will 
be used a good deal for piercing metal. Are any of the 
machines that work separately first-class ?—-FAL. 


[68824.]—Pinhole.—I tried the pinhole photograph, 
but found it was not at all clear, but looked like a picture 
out of foous, all fuzzy, but all there in outline. Can any- 
one tell me the reason? It gays last week that they are 
always in focus. I gave it 40 seconds on an Ilford plate, 
and it seemed to develop all right. The pinhole was 
made through a piece of card with an ordinary household 
pln.— J. P., Hull. 


[62825.]—Glaze Wheels.—Will any of your readers 
refer me toa page in a back volume where I can find 
direotions for making glaze wheels, or, perhaps, as such 
information would be useful to many, give directions for 
their construction 7—ILAB. 


[62826.]—Organ Pipes.—Why should some stops be 
made of metal, and others of wood, when theoreticaliy it is 


ony es vibrations of the air that produce thesound ?— 


[62827.J—Violin Soundpost.—Whereabouts should 
the soundpost be placed, and should it be a solid post 
glued in ?—INUD. 


[62828.}-Oamera without Lens. — Would 8. 
Bottone, “‘B.So., Plymouth,” or any other correspondent, 
kindly give in “Ours” complete instructions for making 
above? Also the requisite material and mode of opera- 
tions for taking photographs with above. The above 
request would be greatly appreciated by many like myself 


whose means are limited, which prevents us obtaining |: 


expensive apparatus.—POOR LAD. 


[62829.]—Boiler Scale.—Will any correspondent give 
me a recipe to remove or soften the black crusty scale 
on boiler plates of portable engine firebox end? I want 
to clean and japan it.—MIKADO. 


[62830.]—Legal.—I am paying £50 a year for premises 
I hold for manufacturing purposes. For the Queen's taxes 
they assess me at £60. My landlord will not allow me 
more than on the £50, the actual rental, and tells me the 
rating is illegal. Will some one who knows tell me how to 
get this altered ?—HOUSEHOLDER. 


L62881. —-Midland Engines.—The other week I 
saw a notice in a Sheffield paper that the M. Ry. had 
turned out some fine single engines, with driving wheels 
of 7ft. 6in. diam, and a leading bogi As single engines 
on the M. R. have not been in vogue lately. some further 


particulars and sketch Eee 
COAST: etch would be acceptable, — East 


[62832.]-—Bending Zinc Tubes.—Can any of 

ours ” inform me how to bend round zinc tubes similar 

to the handles on French zinc jugs? I have tried several 

ways, but cannot succeed. II anyone can help me they 
ll oblige.—A TINMAN. 


[62838.]—Photographic Rolling Press. In 
some correspondent kindly give a drawing, details, and 
dimensions sufficient to work from of a photographio 
D press, that will take in whole-plate prints 7—AN 


(62834.)-Heat and Light.—Can any of “ oure” say 
we nee 981 would pe inbred? from a white object in 
ar cannot see that it would be thout th 
assistance of light.—ALOIN. e 


(628 36.J— Telephone Switch. —I have a telephone 
my room downstairs. any of the readers of “ Ours” 
tell me how to switch on a wire to ring a bell at my bed- 


asl 
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hat should be well brushed to free it from dust. 
dressing as above, it is said, a hat looks as well as new.— 


are not in the actions. I should be very glad to know the 
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form me how nitrate of iron is to be applied in reg 
bronzing ?—BRONZEY. 


(62849.]—Test for Arsenic.—-What is a simple test 
for arsenic that anyone can use to satisfy himself as to its 
presence in, say, wall paper ?—M. M. B. G. 


[62850.J)—Tar Pavement.—Can anyone give me 
direotions for g tar pavement and paths? I have 
plenty of tar and shell gravel.—I. A. O. G. 


(62851.]—Polishing Pebbles.—Can any reader tell 
me how to polish pebbles 7— L. N. M. B. 


[62852 ]—The Polmaise System of Heating 
Buildings.—Oan anyone tell me what this system of - 
heating is —L,. A, U. E. 


(62853.]—Siamese Temples and Lightning.— 
Can our friend “ Kos” give us any description of Siamese 
temples? I read, in a London paper, that in Siam the 
temples are very high, and shaped nearly in the form of 
an inverted (7) cone,” and that the lightning, which is 
very severe there, has never been known to strike one 
of these buildings. What shape are Siamese temples, and 
what sort of lightning do they have there ?—J. T. 


[62854.|—Dynamo.—ToO MR. BOTTONE.—1. I have 
made a dynamo according to your directions—or, rather, 
the castings for F.M.’s—but I am afraid they are too hard. 
Can you tell me how to soften them sufficiently, as there is 
no malleable casting done here? 2. Would it be an adyan- 
tage to have pole-pieces cast, and F.M. forged ont of 
wrought-iron and screwed on?—W. J. HOVERD, Wel- 
lington, N.Z. 

(62855.J)—Electric Bell.—To MR. BOTTONE OR 
OTHERS.—1. I have to fix an electric bell to ring upon 
anyone treading on doormat. Could you give me drawings, 
as how to arrange contacts, &c., so as to cease ringing as 
soon as the person is off the mat ? 2. Upon pressing contact 
in room in which there is a bell and indicator in cire 
ouit, I have to press for several seconds before the bell 
rings. Could you tell me the cause of it? The battery is 
about 40ft. away.—W. J. HOVERD, Wellington, N.Z. 


(62856.] — Boiler. — To “T. C., BRISTOL,” AND 
OTHERS.—I should be pleased if you would give mein- 
structions how to make a boiler suitable for a H.P. 
engine—either a conical flue, or with tubes, size of safety- 
valve, and other details, as being an amateur it will bea 
great help to me.— W. J. HOVERD, Wellington, N.Z. 


oe 
Sy 


head in the night? Will an ordinary electric bell do? 
What kind of switch will be needed 7—FIREMAN. 


[62836.]—Repairing Sofa Springs.—Will any of 
our correspondeats tell me how to proceed to take out the 
bottom of a sofa, so as to readjust the springs, as they 
have got loose at the top, and are leaning down a good 
bit ?— YOUNG JOINER. 


162837.I— Current Break.—Could any reader tell 
me the reason of the hammer of my coil being so unsteady 
in its vibrations? Sometimes it hammers away and then 
see faint or stops altogether. I use the bichromate cell. 
—REDHILL. 5 


162838.J— Siemens Armature.— Would any reader 
be kind enough to give me any information how a Siemens 
armature is wound, where the spindle is a continuation of 
the centre web piece which runs through the armature ? 
It is not a laminated armature.—W. ROBINS. 


[62839.]|—_LLegal.—A house in the main street of our 
village having no back door, so that all the refuse of the 
house has to be carried out the front,and past several 
houses, through a lobby, then down the back side of the 
same houses before the tenant can reach her own w.c—the 
said house having 290sq.ft. of land at the back. The land- 
lord, wisbing to build a back kitchen to the said house, 
sends in the plan; the kitchen will take 8Qsq ft., and {the 
amount of land required to be left by the local board 18 
1508. t., the plan has been in three months, and nothing 
has been heard. If, therefore, I commence operations 
while the fine weather lasts, can the local board legally 
interfere 7—ALEXANDER. , 


[62840.]—Softening Leather.—Would any reader 
tell me how I can soften best butt leather, so as to press it 
into cup shape, such as for pump buckets, &c.? I fail to 
get it soft enough by steeping in cold water, and in con- 
sequence the bottoms give way in pressing. Also how to 
keep shape, and what liquid dressed leather cups are 
treated with, that render them so hard. I have seen 
them like boards, but exposure in the sun makes them 
quite soft.—OIT. 


[62841.)—Parrots.—Oan any of the readers of “ Ours” 
give, from actual experience, hints for the fullest 
development of the talking powers of parrots? Ihave a 
young grey parrot which I parchased asa talking bird. 
It will say with tolerable distinctness, but with a marked 
whistling lisp, “ Who are you?” “Pretty Poll,” and 
“ Pass,” but I do not succeed in making it say fresh words 
or speak in a natural voice. Advice from competent 
authorities will doubtless be valuable to others besides— 
GRADUATE. 


[62842.)—_Storm Warnings.—Why do the sewers 
give off their bad stinks so much more perceptibly a few 
hours before it commences to rain, after having a run of 
dry weather, and what is the cause of the peculiar indigo 
colour in the electrically inclined clouds at this period? Is 
the electricity actually floating with them, or does it make 
its appearance just previous to a discharge of same ?—A., 
Liverpool. 


(62843.]—Petrolatum.—What is petrolatum? I 
have seen it recommended asa perfect reviver of a silk 
hat after it has lost its gloss from rain or-other similar 
cause. Its mode of use is simply to put the petrolatum 
on a silk handkerchief and tosmooth down the silk nap 
with the handkerchief, and to wipe round the hat until is 
is dry and smooth. Before applying the petrolatum 2 the 

ter 


Evolution and Idealism.— Evolution must 
be regarded as having completely abolished 
Berkeleyan idealism. If the external or objective 
universe is only subjective, the evolution of that 
universe must have been a reflection of that of 
mind ; but as minds have been, and are, in various 
stages, at any given period of the history of evo- 
lution, there must have been many universes at one 
and the same time. Consider for a moment the 
metaphysics of the barn-yard. The various 
domestic fowls, and the mammalia, cat, dog, pi x 
ox, horse, &., must each be the author of a dif- 
ferent objective environment, all differing from 
that of man. But the environment is believed by 
evolutionists to be a very important element in 
the development of mind. If, however, the 
environment is the product of mind, thore has 
been no antecedent environment, as understood by 
evolutionists. These two absurdities must prevent 
any consistent biologist from being an idealist n 
the Berkeleyan sense. The services of. evolution 
in explaining the so-called innate ideas have been 
shown by Spencer to be very great. ‘Innate ideas 
are seen to be inherited ideas, or the funation of 
inherited structure; but as evolution requires also 
acquired ideas, the field of controversy between 
the intuitional and experiential theories is nar- 
rowed to these. Evolution stands on the ex- 
periential ground; not but that there is some 
axiomatic truth which the developed human mind 
is able to grasp without more experience than that 
necessary to a statement of the proposition; but 
without evolution by experience, man would never 
have acquired the power necessary to do this— 
E. D. COPE, in the American Naturalist, | 


Preserving Leather.—Most leather articles 
while in use require the periodical application of a 
preservative varnish to give them a finished appear- 
ance, and protect them from decay and surface 
wear. Such varnishes go by various names—eg. 
“ dubbing,” gloss, &o., but are most commonly 
known as “b 1 being usually intended to 
give a black polish. Blacking is a pasty compound 
used specially on the uppers of boots and shoes 
There are numerous methods of manufacturing 
this substance, but nearly in all the base is a 
colouring matter, usually animal charooal, 
mixed with substances which acquire a gloss by 
friction, such as sugar and oil. The carbon em- 
ployed should be in the form of a very deep, finely- 
powdered black. Since it always contains lime, 
carbonate and phosphate, it is treated with a 
mineral acid in order to decompose these salts; a- 
mixture of sulphuric and hydrochloric adids is 
frequently used, the salts produced being lime, 
acid, phosphate, sulphate, and chloride. ‘The lime 
sulphate gives consistency to the pasty m and 
the two other salts being deliquescent anp to korp 
the leather flexible. No more acid should be 
than is sufficient to decompose these salts,ior the 
‘leather will be destroyed. It is probably to pre- 
vent this that some makers add a small q cpa 
of alkali to the blacking. Sometimes powde 
gpll-nuta, iron sulphate, indigo, and Prussian blue 
are incorporated with the blacking in order to im- 
part to it a good colour, eee. i 


M. A., Dublin. 

162844.]J—Oharging Secondaries.—To MR. 8. 
BOTTONE, — Will you kindly say how many secondaries 
one of the 1500. p. Gramme dynamos (same as desoribed in 
your pamphlet) would obarge for regular lighting? I 
have been told 22 would be the best number, but feel 
doubtful. Also please say if the dynamo in question | 
would run six hours without injucfous heating—the arma- 
ture not being laminated ?—E. B. B. 


(62845.J)—Noisy Organ Bellows. — In a small 
organ the bellows reservoir when filled and left to de- 
scend very slowly. (the blowing lever being firmly held) 
makes a sort of slight creaking or ticking: noise, One 
feeder also, when worked very slowly makes a. similar 
noise in the feeding stroke—not in returning. The noises 


cause and a remedy.—S. O. 


[62846.)—-Zeuner’s Slide-Valve Diagram.— 
Could T.. O., Bristol, or any other of our able corre - 
spondents give any information on the above, explaining 
their practical use? And also say if there is any publi- 
cation that treats on them, and oblige.—J. O. T. 


[62847.|—Trumpeter Olock.—Oan any one of“ ours” 
instruct me how to make a trumpeter clock, the figure of 
which emerges from a pair of folding doors, and plays a 
fanfare and series of flourishes at hours aud half-hours ? 
—CHAS. F. FIRTH. * 


162848.I—Red Bronze. Oan any reader kindly in- 
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ANSWERS TO CORRESPONDENTS. 


— — 


% All communications should be addressed to the EDITOB 
of the HNGLISH MEOHANIO, 332, Strand, W.O. 


HINTS TO CORRESPONDENTS, 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, an d when answering queries put the numbers 
as woll as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
erticles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
fs answered through the post. 6. Letters sent to corre- 
spondents, under cover to the Editor, are not forwarded, 
and the names of correspondents are not given to in- 
quirers. 

% Attontion is especially drawn to hint No. 4. The 
space de voted to letters, queries, and replies is meant for 
the gene ral good, and it is not fair to ocoupy it with ques: 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column“ offers a cheap means of obtaining such informa- 
Hon. and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 


to Wednesday evening, July 20, and unacknowledged 
elsewhere i 


REY. J. O. MAHONY.—J. B. B., Leeds.—Rosario.—Nomo- 
plax.— Quæsitor.— Orderic Vital.— Inoog.— Weald. — 
J. R.—D. Doyle.—Zema.— W. R.— E. L. G. W. J. R.— 
8. Bottone.— A. Fellow of the Royal Astronomical 
Society.—J. 8. : 


H.A. (A good cement for uniting leather and brass is 
Prout’s glue or tire cement; but the metal must be 
made hot enough to melt the cement, and the leather 
must be worked down with a warmiron. The usual 
cement is good glue, to which a little gum ammoniacam 
and nitric acid have been added. The proportions are 
56 parts glue, 34 parts of gum ammoniacum stirred 
together to an even mass, When removed from the 
fire 34 parts of nitric acid are gradually incorporated, 
and the cement is ready for use.)\—EDWARDS B'HAM. 
(The question has been frequently answered. Clean 
them with a little spirit, and expose to sunlight under 
glass. To prevent them going yellow, leave the instra- 
ment open in front of a window while the sun is 
shining.)—ANXIOUS. (How can we tell? If by 2 you 
meant two copies or two articles, then the word should 
be “of.” . H.G. (Look on p. 461, last week, and 
refer to pp. 320, 435, Vol. XLII.)—H. V. B. (The new 
electric gaslighter was described in No. 1033, p. 403. It 
is patented, No. 5992, 1883 )—G. HARGEST. (It is all 
right; but the description is too glowing and rather too 
depreolatory of the battery. Most of the dealers can 
supply magneto-electrical bell arrangements.)—JOB- 
BING PHOTOGRAPHER. (Why not procure one of the 
cheap handbooks published by Piper and Oarter, 6, 
Farnival-street, E.C.? You will find much information 
in back volumes, and most of the dealers in photographic 
materials will give you sufficient instruction to start in 
that way.)--BABNSLEY. (The blacking or polishing 
liquid to which you refer is really a preparation of 
shellac, Here is the patented recipe. Dissolve 21b. of 
Bhellac in one gallon of methylated spirit with 60z. of 
camphor, shaking well; then add 40z. of lampblack, 
stir, and add 202. of Prussian blue finely powdered. 
Strain the whole, and put into bottles stoppered or 
tightly corked.)—OLEO. (If you really desire to make 
your own French polish, procure 30z. of shellac and doz. 
of benzoin; crush them up small, and put into a bottle 
With a pint of wood naphtha. Shake well, and place in 
a warm (not hot) place. Agitatefrequently; when dis- 
solved it is ready for use, 2, As it may be useful to 

- others, we give a recipe for making ginger-beer. Take 
loz. of good unbleached ginger, well bruised, 1lb. of 


Imp sugar, oe ot tartaric acid, and one gallon of boil- 


ing water. erate in a oovered vessel until it is 
barely lukewarm, aod then add about 20z. of yeast. 
Keep in a moderately warm place for a day or two until 
a brisk fermentation has set in; then decant and strain, 
allow it to.work far. another day or two, then skim and 


J. BURNS, (By no means at all. A temporary mixture 
ean be made with the aid of soft soap and violent agita- 
tion.)}—AN AMATEUR. (Tou had better procure proper 
lenses, and not attempt to grind those you have with 
3 That is rather a novel treatment, and it 

Is scarcely to be expected that they should be cleat. 
Full directions have been given in back numbers, even 
go recently as pp. 349, 394, of the last volume.) - CON 
STANT. READER, Kidder er. 1 es, there is such a 
book, and a review of it appeared on p. 443, No. 1061. 
We believe it is now published by Whittaker and Oo., 
White Hart-street, Paternoster-square, H.C. The price 
was 8s. 6d.)—STEPHEN WILLIAMS. . is merely 
an‘article in a cyclopedia. Perhaps the best work of 
the kind is Davis's “Complete and Practical Treatise 
on Manufacturing Bricks, Tiles, Terra-Ootta, &o.,” pub- 
lished by E. and F. N. Spon, 125, Strand, W.C., price 25s.) 
W. J. FORD. (We have given the graph composition 
many times in this column. It is “1 part glue, 4 parts 

. Blycérine; whiting to colour.” As you want to print 
1,000 copies; why not try the cyolostyle or the trypo- 
graph. In the former a little wheel makes holes in a 
piece of prepared paper, which is used as a stencil, and 
ink driven through the holes; in the latter the pre- 

_ pared paper ia laid on a piece of half smooth file, and 
the writing done with a steel style, thus producing per- 
forations.)—W. J. G. (There is no oscillating motion“ 

- in the question. See some textbook, or Proctor's 
Seasons Pictured,” published by Longmans.)—A. R. D. 
Benzine to remove grease; and carbonate of ammonia 
olved in warm water for cleaning generally; but it 


will not altogether take the shine out of your ooat.)—. 


A JUVENILE. (The rubber is not dissolved, but masti- 
cated with rupia and vulcanised im plaster or other 
moulds with the aid of steam, which supplies both heat 


and presgure.}—PHOTOGRAPHY. (Write J. Lancaster 


and SonjColmore-row, Birmingham.)~~BUTTON. (There 


is no solution at all. The buttons, as you call them, are 
indiarubber, and adhere to the glass just as a boy's 
sucker adheres tothe pavement.) 


A New Washable Truss.—An Important Inven- 
tion.—Harness Xylonite Truss is the most perfect appliance ever 
invented. It gives complete comfort and support without irrita- 
tion. It has a beautifully smooth, flesh-coloured surface. and 
is guaranteed to last a lifetime.—Addresa: MEDICAL BATTERY 
COMPANY (Limited), 5 OXFORD-STREET, LONDON, W. 


USEFUL AND SCIENTIFIC NOTES. 


—_+4e--—— 


Power Required for Flour Mills.—There is 
a wide diversity in the opinion and practice of 
millwrights as to the power necessary to drive a 
modern-built mill on the roller system with the 
numerous paraphernalia. The old rule of 15 horse- 
power per run of stone does not apply, and no suffi- 


cient numbers of tests have been made to demon- 


strate conclusively what may be adopted as a 
general rule. The American Milling Engineer 
says: We have made several careful tests, in order 
to settle the question, if practicable, within com- 
5 narrow limits, and have noted other 
tests. The range so far found has been from 0'5 


horse-power per barrel of daily capacity in small 


mills to 0°35 horse-power per barrel in mills of 250 
barrels and larger capacity. These figures we 
know to be accurate in so far as the individual 
mills from which they are obtained are concerned, 
and we believe them to be a safe guide to follow. 
Yet, in a recent conversation with a prominent mill 
builder, he remarked that he could not understand 
how so much power was required, as he invariably 
used smaller engines than his competitors, and had 
no trouble. While this may be true, it does not 
follow that the use of the smaller engines had been 
profitable for his customers. The rated horse- 


power of steam - engines, especially automatic 


engines, is no criterion by which to judge the 
power developed in use. In an automatic engine, 


the power developed varies with each change in 


the load; and if the load increases, or is larger 
than the rated power of the engine, the power 
developed will increase, limited only by the con- 
ditions of speed of piston and boiler pressure. 
Take a Corliss éngine, for example, rated at 100 
horse-power, with steam at 801b. boiler pressure, 
and cutting off at one-fifth stroke, and running at 
80 revolutions. This engine, according to the re- 
corded tests, would drive a 250 barrel mill under 
the above conditions. It will also drive a mill of 
double the capacity, provided the speed or boiler 
pressure, or both, be increased, or the point of out- 
off be carried along to one-half stroke, with the 
engine every other revolution taking steam full 
stroke; but when it is doing this, it is developing 


‘more than 100 horse-power, and is not doing it 


economically. Ifthe speed is increased, the engine 
will wear out quicker ; if the boiler pressure is in- 
creased, the strain and consequent wear and tear 
on the boilers will be greater ; and if speed and 
boiler pressare be kept the same, the engine will 
work nearer like a slide-valve, and the advantage 
of working the steam expansively will be lost in 

sa 3 with a consequent loss in economy 
In fuel. . 


The Lemon Decoction in Malaria.—This 
remedy has, besides its anti-malarial efficacy, dis- 
tinct value as a tonio to the stomach. Its prepara- 
tion is thus given by Dr. Tommasi-Crudeli, who 


first introduced it to the profession:—Take a 


fresh lemon; cut it into thin slices, rind and all; 


put into bottles, using good corks, wired or tied down.) | boil it in three tumblerfuls of water in an earthen 


pot which had not been previously used for ouli- 


nary purposes; prolong the boiling till the ete seller ee 


contents of the pot have been reduced to one-thir 
—that is, to the volume of one tumbler. Pass the 
decoction through muslin, squeezing out the resi- 
due of the lemon, and let it cool for several hours. 
Let the whole be taken in the early morning, fast- 
ing. “The drink, adds Tommasi-Crudeli, “ is 
rather bitter, but not distastefully so; it is easily 
taken by delicate women and children, and when it 


has reached the stomach it induces the pleasant } atte 


sensation peculiar to tonic remedies. Its use is 
especially indicated in the tropics. —Lancet. 


Soldering Aluminium Bronze.—There is at 
present one great drawback to the use of 
aluminium bronzes for small manufactured articles 
—the difficulty of soldering. There is now no 
cheap and simple method of brazing aluminium 
bronzes, and they cannot be welded. Pieces, how- 


ever, can be, Mr. B. D. Self writes, united by the 


following jeweller's solders: Hard solder for ten 


per cent, bronze, gold, 88°88 per cent.; silver, 4°68 | 


per cent.; copper, 6'44 per cent. A middling 
solder for 10 per cent. bronze, is gold, 54°40 per 
cent.; silver, 27°60 per cent.; oopper, 18°00 per 
cent. A soft solder for aluminium bronzes in 
general is made by adding brass to the ingredients 
already given, thus: Brass, 14°80 per cent.; gold, 
14°80 per cent.; silver, 57°10 per cent.; copper, 
14:30 per cent, The brass is composed of copper, 
70 per cent.; and tin, 30 per cent. : 


GIVEN GRATIS to all—I wish to inform all suffering 
people on the face of this earth, that I, Gould, E. B. P., of 
Bradford, have for some time past and am now giving the 
Hop prescription for Bitters to all applicants who send a 
stamp for postage. Anyone in porsession of this valuable 
prescription can for Sid. make a bottle of this world- 
renowned medicine the size of the one usually sold at 
23. 9d.; and for ls. 6d. can make the 48. 6d. size. It may be 
interesting to learn that with this prescription all kinds 
of hopeless cases have been treated with success when all 
other remedies had absolutely failed. People who have 
been partly paralysed, have been relieved or cured 
with this prescription, others have had their reason 
restored, others their sight; people who could not sleep 
have had their aleep restored, others who could not eat 
have had their appetite restored; people who had 
suffered for years with indigestion and ita consequences 
have had their digestive powers restored; people who 
have suffered martyrdom with disordered liver, nervous 
debility, &c., have been oured; people subject to an 
accumulation of wind and water have found it disappear 
under its influence. A gentleman at Lincoln subject to 
fits fortnightly has not had a fit from the firat moment he 
began taking it. People troubled for years with 
constipation have had their bowels become regular under 
itsinfluence. It is a choice, rare, remarkable remedy. 
The prescription is simple, it is cheap, it is good. Those 
who haven't sent for it, should. It will be found safe, sure, 
and reliabie in almost all ailments incident to the human 
frame. It is a tonic, alterative, and an aperient combined 
of marvellous curative properties. These important facts 
may seem incredible; but it has done far more than is 
here claimed for it, proof of which is sent with each 
Prescription. Thousands are blessing the day the Hop 
Compound for Bitters fell across their path, and it is 
given absolutely free of charge to all applicants, rich or 
poor, who senda stamp for the postage of the same, A 
mode of self-treatment at home has been a long-felt want 
by all well-regulated minds, and will be found exceedingly 
advantageous to sensible persons who desire to know what 
they are swallowing. How many of the suffering poor 
there are on.the face of this earth struggling hard to buy 
medicines, wlth the hope of being restored to a sound 
state of health, and whose eyes have been opened to bitter 
dis sa ppointment. They have tried one remedy, then 
another, none do them any good; and why? because the 
principal ingredient of many of those patent medicines 
may be termed the NEWSPAPER ADVERTISING (?).— 
Address Mr. Gould, E. B. P., 21, Clough Street, Birch Lane, 
Bradford, Yorks. When writing name this paper. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE 


én. 64. for Six Months and Ils. for Twelve Months, Post Free to 
an me of the United Kingdom. For the United States 188., ox 
3 dol 2 pols to France or Belgium, 13s., or 16f. 500, ; to India 
i), ôs 34.4 to Now Zealand, the Cape, the West 
a h — Nova Scotia, Natal, or any of the Australian 
onies, 
The remittance should be made by Post-office Order. 
numbers cannot be sent ont of the United Kingdom by = 
E 


eo 
Mears. JAMES W. quan and CO., of 924, Chestnut-street, Phiia- 
oriptions for the United 


$50. gold, or Thirteen Shillings 
will be forwarded direct by 
London. * will commence wi 

issued after the receipt of the subsoription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage, 


Vols. IV., VIL, XXVL, XXVIIL, XXX, XXXIL, XXXII 

XXXIV., XXXV., „ XXXVIL, XXXVIIL, X 
XL., XIII., XLIL, XLIIL, and XLIV., bound in cloth, 7s. each 
Post free, 7a. dd. 


All the other bound volumes are out of t. Subscribers would 
40 well te order volumes as soon as possible after the oouclusion of 
each half-yearly volume in February ‘and August, as only a 
numbèr are bound up, and these soon ran out of print. Most of our 

back numbers can be had singly, price 2d. each, through any 
seller 3 or 34d. each, post from the office (except 


p 
W. o d, each, 0: pont free, 3}. 
Indexes for Vols. Yi, VIL, VAL and IX, deaeh, Post free 
34d. each. Indexes to Vol. XL, and to subsequent vols., Sd. each, or 
pont free, ‘Cases for binding, 1s. 6d. each. 8 


CHARGES FOR ADVERTISING. 
Thirty Words ve ee oe oo ee ee 7 r : 
Every additional eight words .. eo oe eo 06 

7 Front Page 3 Five Shillings 


-for 
í nay be ascertained on application to the Publisher, 
DIR TISUMENTS in RX GHANGE COL —tor 
Twenty-four words od ee ee oe oe 
For evary succeeding Eight Words.. ce 80 22 
ADVERTISEMENTS in the SIXPENNY 00 


Sixteen words ee ee ee oe ee 00 
For every succeeding Eight words .. ee eo o 


#4% It must be borne in mind that no Displa advertisements 
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tent where nve o O. 0.5 

i The address is included as part of the advertisement, and charged 
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Advertisements must reach the office by 1 pm. on Wednesday to 
nsure insertion in the following Friday’s number. 


Holloway’s Pills correct all irregularities and 
weaknesses, They actso kindly, yet so energetieally, on the ftne- 
tions of digestion and assimilation, that the whole body is revived, 
the blood rendered richer and purer, while the museles beoome 
firmer and stronger, and the nervous and absorbent systems’ are 
invigorated.—[ADYT.] c ae 
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CABLE TRAMWAYS.* 


AS we have recently (p. 259) given an 
account of what has been done, or is 
being done, in connection with electric rail- 
ways, it will perhaps interest our readers if 
we describe a system which may for the 
moment be considered a rival. Cable tram- 
ways, or road railways worked on what is 
known as the “ endless cable haulage system,” 
are being constructed in three of the prin- 
cipal towns in the kingdom, and in the north 
of London one of a special character has now 
been at work on Highgate Hill for more than 
three years. There are still living many 
persons who made themselves acquainted 
with the details of the arrangements adopted 
for working the railway from Blackwall to 
the Minories, and some of them might be 
inclined to regard the modern system as a 
resuscitation of a method of rope haulage, 
which, however useful it may be in mines and 
other places, is not likely to be again em- 
ployed upon rail ways proper. The Blackwall 
railway, as it is still called, was for some time 
the only line in London—at any rate, the only 
line which had a terminal station in what 
is now commonly called the Metropolis. The 
termini were 34 miles apart, the hauling 
engines being placed respectively at the 
Minories and at Poplar, the momentum im- 
parted to the train being sufficient to run it 


as far as Blackwall. The terminal hauling 
drums were alternately driven at a speed of 


40 revolutions per minute, and the trip, with 
five intermediate stations, was accomplished 
in about thirteen minutes. The coaches were 
detached from the hauling rope, and left at 
their respective stations ready to hitch on for 
the return journey, a system which it can be 
readily conceived did not work very well, 
although to meet the exigencies of the traffic 
the number of coaches on the train varied 


` from six to twenty-six. It should here be 


explained, perhaps, that the locomotives of 
those days (circa 1840) were unable to take 
such loads—sometimes as much as 200 tons 
ind the engineers (Stephenson and Bidder) 
consequently adopted rope haulage. The 
line had been an expensive one to build, but 
the traffic obtained was of a remunerative 
character, and during the year 1844 more 
than 2,500,000 passengers were carried to the 
different stations. If locomotives in those 
days were small and weak, so also were 
ropes, and it was not until the engineers 
adopted a cable consisting of a hemp core 
laid with six strands of wire that they ob- 
tained a “rope” which would last without 
breaking for much longer than a month. 
The cable haulage system of the Blackwall 
railway was at the time, however, a decided 


Success ; but in 1848, owing to improvements 


in locomotives, and to the connection of 
other railway systems rendering a common 
method of working almost indispensable, the 
“ropes were abolished in favour of the 
locomotive. There are many other interest- 
ing instances of the use of the cable system— 
notably a portion of the Canterbury and 
Whitstable line (one of the earliest), and wire 
ropes are still used with economy on sections 
of some railways. The modern system of 
cable haulage was undoubtedly developed in 
the United States, and the honour of the 
invention seems to be due to a Mr. E. S. 
Gardiner, of Philadelphia, who appears to 
have copied the idea of the cent slotted 
tube or tunnel from the devices employed in 


the early attempts to construct an atmo- 
eee 
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spheric railway. That was in 1858, but 
although Gardiner laid down the principles 
on which such systems should be worked, 
he does not appear to have pursued the 
subject even to the experimental stage. 
The first practical trial of a street 
cable tramway was due to the energy 
of Mr. A. S. Hallidie, of San Francisco, 
a city in which there are many gradients too 
severe to be worked by horses or locomotives 
with economy. The famous Clay-street line 
has a gradient of about 1 in 6 at one part, 
while the average is 580ft. per mile; but 
altogether there was a rise of about 300ft. in 
2,800£t.in the first cable tramway constructed 
on the modern system. On August 1, 1873, 
the first trial trip was made, and after the 
usual little difficulties had been adjusted and 
small alterations made, it was soon shown 
that the new system was not only a practical 
success, but would probably be, as after 
events have proved, the pioneer of many 
similar schemes. The selection of the Clay- 
street site was in reality a bold undertaking, 
though it is obvious that success in working 
such aline would carry conviction to those 
who, knowing little of the difficulties, were 
yet in a position to supply the means for 
overcoming them. Although the grade from 
Kearney to Leavenworth streets is a rather 
severe rise, the crossing streets cut the road 
on the level—so that at about every 412ft. 
there is a short piece of road surface in which 
the grade suddenly changes. In these por- 
tions of the tube 1t became necessary to use 
depression pulleys to keep the endless cable 
from rubbing against the upper portion 
of the tube, and that also led to the 
introduction of the “dummy car,” an inde- 
pendent car with a short wheel base, which 
carried the cable-gripping apparatus, and to 
which the larger vehicles were attached. At 
first considerable trouble was experienced 
with these dummies, for they sometimes 
“ jumped the track”; but by experimenting 
they were after a time made to work satis- 
factorily. All these details are well shown 
by the diagrams in Mr. Bucknall Smith's 
work, and the page plates give perspective 
views, which will enable the reader to fully 
comprehend the difficulties and the manner 
in which they were overcome. The Clay- 
street line has now been at work for nearly 
fourteen years with success, both practical 
and financial, and other lines have been put 
down, until San Francisco has become the 
city of cable haulage, with every possible 
condition well met and the devices employed 
improved from time to time, so that it may 
be fairly said every mechanical detail of cable 
haulage has been perfected. The system 
having been proved a success in so hilly a 
city as San Francisco there was no doubt 
that it could be worked in places where the 
gradients are moderate ; but there was some 
little hesitation in introducing it to cities 
which have what is called an old-fashioned 
winter. In California the climate is warm 
or mild, rarely frosty ; but in Chicago they 
have extremes—from 100? in summer to 
10 or 15° below zero in winter. Rain, hail, 
and snow fall at times in great abundance, 
and consequently might be expected to play 
havoc with the tunnel tube, the pulleys, and 
even the cables ; but despite the promise of 
difficulties, the cable system was established 
in the great city on the shores of Lake 
Michigan, and for nearly six years has worked 
to the satisfaction of the company for twenty 
hours per day. If we add further that the 
system has also worked to the satisfaction of 
the public, because, when horse or railway 
traffic was stopped or retarded by snow, the 
cable trams were run without a hitch, we 
shall have said sufficient to show that, as the 
Americans would say, it is a real live 
invention, and is worth a good deal of 
consideration by those local authorities 
who represent the public when the 
introduction of schemes of the kind 
are mooted. By careful inspection 


at midnight, when work for the day is 
stopped, the machinery and appliances are 
kept in working order, and, as a rule, it may 
be taken that the modern cables may be 
trusted to run for twelve months without a 
flaw, while the cost in New York and 


Chicago—representative cities—is about half 


that of horse traction. As the system has 
developed, modifications — perhaps improve- 
ments—have been introduced into matters of 
detail, and it is quite certain that, so far as 
the public is concerned, it is preferable to 
the tramway locomotives, which not only 
necessitate a more expensive road-bed, but 
are not without a certain element of risk 
peculiar to themselves, as well as being, to a 
limited extent, something of a nuisance, for 
if it is possible to subdue the blast there 
are still the fumes from the fuel to annoy 
the pedestrians and the passengers on the top 
of the cars. We are shortly to have the 
cable system tested in an underground rail- 
way in London, and it need scarcely be said 
that opinions differ widely as to the advisa- 
bility of adopting that plan in the circum- 
stances, for the tunnel is to be illaminated by 
electricity, and many think that it would 
have been better to employ eleetri- 
city for hauling the cars as well. The 
idea of cable haulage for underground 
railways is not new, for it is nothing more 
than a development of what has been 
practised for years in mines: even the use of 
electricity for such a purpose would not be 
new, although it would have a certain 
element of novelty in connection with a 
passenger railway stretching from one of the 
south-western districts of the Metropolis to 
the famous Monument of London, and, there- 
fore, passing under the Thames by means of 
tunnels which modern appliances have 
enabled engineers to construct with 
ease. For underground systems, the cable 
haulage avoids the vitiated atmosphere, 
which is the natural and unavoidable accom- 
paniment of the locomotive ; but if elec- 
tricity is ever to be employed upon railways 
with financial as well as practical success, it 


would seem that a tunnel railway is the very 


place in which it should be tried, especially 
as it would supply at once both illumination 
and motive power. Be that as it may, how- 
ever, those who desire to know what has been 
done with the cable haulage system, and to 
understand the details so far as they can be 
explained by diagrams and text, will find all 
they need in this work by Mr. Bucknall 
Smith. It also contains an interesting and 
valuable chapter on the manufacture of wire 
ropes, which have made great strides towards 
perfection of late years, and in an appendix 
there is a good description of .the City and 
Southwark Subway—a work as unique as it 
is promising. In considering the relative 
merits of various methods of traction it must 
not be forgotten that it is only those which 
pay that are ultimately successful; so that 
if the electricians can beat the cable haulage, 
the sooner they give proof of their abilities 
the better the capitalists will like it. 


MAXIM’S ELECTRO-MAGNETIC 
SEPARA 


8 attempts have been made to 

utilise the current generated in revolving 
electro-magnets for separating mixtures of 
metallic filings with dirt, &o., and at the Inven- 
tions Exhibition an ingenious arrangement was 
shown at work separating iron from brass 
filings (see p. 249, Vol. XLI.), the revolving 
magnets picking up the iron when excited, and 
dropping the particles when the current was 
broken. Mr. H. S. Maxim has recently taken 
out a patent in this country for improvements 


relating to the application and utilisation of 


electro-magnetism for the separation of metals, 
which improvements include some novel fea- 
tures. Two circular series of electro-magnets 
are mounted on a shaft which is carried in 
suitable bearings in the frame of the machine. 
At the top of the machine there is a hopper, 
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and beneath this hopper is arranged a shaking 
or vibrating tray or chute for feeding the sub- 
stances to be treated from the hopper into the 
machine, A spout or chute is provided at the 
bottom of the machine for the discharge of the 
sand or other non-magnetic material after the 
gold has been separated therefrom. Spouts or 
chutes are also provided for receiving the gold 
and conducting the same into suitable recep- 
tacles. Deflectors or deflecting plates are 
arranged in proper relation to the magnets to 
prevent the rotation of the particlesof gold 
with the magnets. A ring or annular piece is 
attached to, but insulated from, each series of 
magnets. The coils of the magnets are con- 
nected with these rings or annular pieces; and 
contact springs or brushes, connected with an 
electric generator, are arranged to bear one on 
each of the rings. The diaphragms which 
cover the poles of the magnets are stretched, 
or otherwise mounted upon stationary frames, 
The operation of the machine is as follows :— 
A current of electricity is taken in through 
one of the contact springs or brushes and out 
through the other spring or brush ; the magnets 
of each series are thereby excited, thus pro- 
ducing between the two diaphragms a very 
powerful magnetic field, in which there are 
many changes of polarity. The shaft and the 
two series of magnets being rotated at a high 
speed, the material to be operated upon is 
placed in the hopper, and fed forward, so that 
it falls in a continuous stream into the space 
between the two diaphragms. The material 
which is affected by the magnetic force of 
induction will be powerfully impelled or de- 
flected in the direction of rotation and thrown 
into the chutes provided for its reception. On 
the other hand, the material which is not acted 
upon by the magnetic force or induction, or 
which is very slightly acted upon thereby, falls 
directly into and through the bottom chute, 
and is discharged from the machine. 


CROOKES’S BEARING PAINT. 


E have briefly mentioned the invention 
W of a bearing paint which will indicate 
by a change in its colour when bearings and 
other parts of machines are becoming heated, 
and we now give the full particulars of the 
preparation, which has been patented by Mr. H. 
Crookes, of Westminster Chambers, S. W. The 
exterior of the bearings or other surfaces are, 
it will be understood, coated with the paint, 
which changes from one colour or tint to 
another as the surface becomes hot, and which 
returns to its original colour as the surface 
cools. Preferably the patentee employs in the 
composition of the paint the double iodide of 
mercury and copper, and for the sake of cheap- 
ness he uses that substance mixed with red 
lead, white lead, or other pigment, so as to make 
the paint of any desired tint. The double iodide 
may advantageously be used with red lead in 
the proportion of IIb. of the double iodide to 
llb. of red lead. The double iodide may be 
made in the ordinary manner, as described in 
textbooks on chemistry, which is as fol- 
lows :—Iodide of potassium is dissolved in 
water, a solution of mercuric bi-chloride 
Hg Cl,) is then added so long as the precipi- 
tate, at first formed, is re-dissolved ; this solu- 
tion is then boiled, and while in ebullition a 
boiling solution of sulphate of copper is added ; 
dense vapour of iodine immediately comes off 
and the solution must be kept boiling until 
these fumes_have entirely disappeared, The 
whole is then filtered, and after washing 
thoreughly, the precipitate, which is the double 
iodide required, is dried and ground to a fine 
powder, and is then ready for mixing with oil 
and terebene, as paint. At any ordinary tem- 
perature (below 105° Fahr.) the paint is of a 
bright red colour; but when gently heated it 
becomes darker, until at about 140° Fahr. the 
colour is a dark brown, the first change being 
noticeable at about 110° Fahr. On cooling, 
the paint resumes its original red colour, and 
will therefore serve to indicate a rise of tem- 
perature any number of times. This property 
ef changing colour when heated enables us to 
use the paint in many ways as a heat indicator. 
For example, if the bearings of any machine 
are painted with it, the man in charge 
can tell at a glance whether the bearings 
are running hot or cold, for if the paint 
remains, red, it is a sure sign that the bearings 


are below 120° Fahr. (tingling heat). If applied 
to hot water pipes it is equally useful in show- 
ing when they get overheated. For painting 
the handles of flat irons, saucepans, kettles, tea 
urns, and such like it will be found a great 
convenience. The best method of applying the 
paint is to first coat the bearing or other sur- 
face with ordinary red paint of exactly the 
same tint as the heat indicating paint, and 
afterwards, when the coat of paint is dry, put 
a few stripes or other marks of the heat 
indicating paint over it, and then varnish 
over all. By adopting this plan, there will 
always be an unchanging standard of com- 
parison, so that the very first change of colour 
will be easily noticed. Another important 
application is that of painting coils of wire 
through which an electric current is to pass. 
By this means a very simple ampére-meter can 
be made, forif in an installation of electric light- 
ing a certain maximum current is to pass 
through any given wire (say 50 ampères), we 
place in that circuit a coil of wire of such 
diameter that it will bear 50 ampéres passing 
continually through it without reaching 
140°F ahr., but sufficiently small that'a slight in- 
crease of, say, two or three ampères will almost 
immediately cause the paint to become brown, 
thus indicating that the maximum safe current 
has been exceeded. Coils of dynamos can be 
protected in a similar manner. By varying 
the proportion of sulphate of copper used in 
the manufacture, the temperature at which 
the change of colour begins to take place can 
be varied between certain limits—viz., from 
about 110° Fahr. to about 165° Fahr, 

Ordinarily, the patentee employs about 80z. 
of sulphate of copper to 170z. of the iodide of 
mercury. This gives a yield of about 10}0z. of 
the double iodide, which commences to change 
colour at about 110° Fahr. If instead of using 
80z. of sulphate of copper 40z. are used, a yield 
of about 70z. of the double iodide will be 
obtained, which commences to change colour at 
about 165° Fahr. If a still smaller quantity of 
sulphate of copper is used, a double iodide 
which will commence to change colour at a 
lower temperature will again be obtained, but 
the yield will be small, The paint must not 
be applied direct to iron, brass, copper, zinc, 
and some other metals, but a coat of ordinary 
paint or varnish must be first laid on, other- 
wise the paint is partially decomposed and 
loses its property of changing colour. 


ASTRONOMICAL NOTES FOR 
AUGUST, 1887. 


The Sun. 
2 At Greenwich Mean Noon. 
© 
= Souths, z i 
8 ight |Declina- : 
Pa Ascen- | tion ' N 
Â sion. | North, : 
h. m. 8. h. m. 8. „ . „ bh. m. 8. 
110 65°85 ru 8 45 1318 3 3/8 39 6°69 
6| 0 5 4061 „(9 4 30/1644 48 58 49°47 
11} 0 5 077 „9 23 33/15 18 1909 18 32˙24 
16| 0 4 7˙32 „ 9 42 22013 46 25| 9 38 16°01 
21| 0 3 1°11,,|10 05912 9 1) 9 57 57°78 
26| O 1 43°09 „10 19 24/10 26 4910 17 40°65 
31! 0 014°84,,110 37 38! 8 40 3010 37 23°31 


The method of finding the Sidereal Time at 
Local Mean Noon at any other station will be 
found on p. 382 of Vol. XLIV. 

Sunspots continue to appear at rather less. 
frequent intervals. 

There will be an 


Eclipse of the Sun 


on the morning of August 19th. It will be 
total across central Europe and Asia; but at 
Greenwich it will be only seen as a partial 
Eclipse, taking the form of a very small semi- 
circular notch cut out of the apparent S.E. 
part of the Sun's limb when he rises at 4h. 
53m. a.m. As the Eolipse ends at 5h. 6°7m. 
a.m., it will be perceived that but little indeed 
of the phenomenon will be visible in tbis 
country. 
The Moon 


Is Full on August 8rd at Sh. 40'lm. in the 
evening, and enters her Last Quarter at 11h. 


36·5m. p.m. on the llth. She will be New at 
5h. 38°6m. in the early morning of the 19th 
and enter her First Quarter at Sh. 212m. pi, 
on the 25th. 


Day of | Moon's Age 


Month. at Noon. Souths. 
Da h. m. 

1 11°6 10 297 pm. 
6 16˙6 1 45˙5 a.m, 
11 21˙6 5 185 „ 
16 26°6 9 281 „ 
21 2˙3 2 10˙2 p. m. 
26 7˙3 6 38˙1 „ 
31 12:3 10 558 ,, 


The Moon is in conjunction with Mars at 
midnight on the 16th; with Saturn at 11 
o'clock the next morning; with Mercury at 
9 p.m. on the 17th; with Venus at 2 o'clock 
in the afternoon of the 21st; and with Jupiter 
at Ih. p.m. on the 23rd. 


There will be a 


Partial Eclipse of the Moon 


during the afternoon and evening of August 
3rd, of which the following details will here 
suffice :— 


H. M. 

First Contact with 7 
55 . . . 6 11°9 p. m. 

irst Contact with ; 
Shadow 7 357 „ Greenwich 
Middle of the Eclipse 8 48°9 „ Mean 
Last Contact with Time 
Shadowp pw 10 2˙1 „ : 
Last Contact with 

Penumbra 11 259 „ J 


The first Contact with the Shadow occurs at 
130° from the most Northerly point of 
the Moon’s Limb towards the East ; and the 
last Contact at 151° towards the West, as 
viewed with the naked eye. Hence it will be 
seen that it is the Southern part of the Moon’s 
disc that will be obscured. The magnitude of 
the central Eclipse is only 419 of the Moon's 
whole diameter. The Moon will rise at Green- 
wich at 7h. 35m. p.m., just as the first Contact 
with the Earth’s shadow is about to occur. 


Meroury 


Is a Morning Star throughout August, attain- 
ing his greatest elongation West (18° 36) at 
8 p. m. on the 16th. About this time he may 
be seen with the naked eye before sunrises 
little above the horizon at a point between the 
E. by N. and the E.N.E. His angular diameter 
decreases from 10˙8“ on the lst to 5-4" by the 
end of the month. 


E Right | Declination 

2 © Ascension, North. Souths. 
AA 

h. m. 8 > h m. 

1 8 18°6 14 506 11 395am. 
6 8 104 16 14˙4 11 117 „ 
11 8 12°6 17 286 10 542 „ 
16 8 268 18 76 10 487 „ 
21 8 52˙1 17 494 10 543 „ 
26 9 255 16 208 11 79 5„ 
31 10 26 13 457 11 25˙3 „ 


The path indicated in the above ephemeris 
begins in Cancer, through which constellation 
Mercury is travelling backwards up to the 
qth. Becoming temporarily stationary, he 
thence retraces his course through Oancer and 
enters Leo, and will be found about 1}° N. of 
Regulus on the morning of the 31st. 


Venus 


Is an Evening Star during the entire month, 
and is most conspicuous after sunset just to 
the South of West. She attains her greatest 
brilliancy on the 16th, and for a few days 
about this time may be perceived with the 
naked eye in brilliant sunshine, whenever the 
sky is sufficiently clear, by anyone who ‘knows 
exactly where to look for her. She is now, 
too, a lovely object in the telescope, exhibiting 
a crescent like that of the Moon when about 
four days old. Her angular diameter rapidly 
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Oocultations of (and a near approach to) Fixed Stars by the Moon. 


g 8318 fs]. 
3d E 2 9 8. — 8 >] | S.A E 8 
= Name of 5 | Disappear- | Moon’s | 8 | # $ Reappear- Moon’s | + 2 g 
28 Star. 8 ance. Limb. 2 | 2 ance. | Limb. 2.28 
E S . ee dO 2 oo, 
= a" | 4 a 8 
h. m. 7 7 h. m. 5 A 
6 |70 Aquarii 6 1 1l4a.m. | Bright | 41 35 1 38 a. m.] Dark 7 6 
8 B. A. C. 81 63 3 53 „ Bright 80 88 457 ,, | Dark | 334 | 353 
8 |26 Ceti 64 | 11 57p.m.| Bright | 140 105 | 1 2 „ | Dark | 268 | 240 
9 |29 Ceti 64 3 24a.m, | Bright | 178 172 | 4 5 „ | Dark | 238 | 240 
13 18 Tauri 6 2 18 „ Bright | 116 76 324 „ Dark | 281 | 244 
22 |65 Virginis 6 | 8 34 p.m. Dark | 54 | 92 [19 26 p.m.] Bright | 269 307 
27 B. A. C. 6081 |6 | 59 „ Dark | 65 | 51 | 714 „Bright 279 277 
28 El Sagittarii |6 | 6 54 „ | Dark | 50 | 36 | 756 „ | Bright 308 | 304 
31 45 Capricorni | 6 | 12 15 „ Dark 96 | 108 1 29 a. m.] Bright | 307 | 330 
31 44 Capricorni | 6 f12 33 „ [N. N. W. 201 | 216 


t Moon has set. f A near approach. A description of the construction and use of this 
table, illustrated by a diagram, will be found on p. 383 of Vol. XLIV. 
E Add AA ³ðĩ ⁵ði Ney 


increases from 38˙2“ on August lst to 482“ on] 11th of August, and very notably on that of 


the 31st. the 10th, at which date the shower of 
Venus. meteorites—known as the “Torches” by the 
. ancient Greeks, St. Lawrence’s Tears by the 
ag Right 5 „ hal “ The 5 ” ae 
bp A i mat! e point whence they appear to radiate) by 
as Ascension,| Declination. Souths the modern astronomer—has been noted from 
hoar antiquity. The connection of these bodies 
5 with Comet II. of 1862 has been too often re- 
h. m. o * h. m. ferred to in these columns to need repetition 
1 11 313 1 16˙6 N. 2 51˙7 p. m. here. 
6 11 434 0 4965. 2 441 „ 
11 |11 539 2 492, 2 349 „ 
16 12 24 | 4 396, 2 237 „ |THE THEORY OF MACHINES.—XIV. 
21 |12 85 6 177, | 2 102 ,, 
26 12 11°9 7 392 „ 1. 53˙9 „ By FRANCIS CAM IN, C. E. 
31 12 122 | 8 392, 1 34˙5 „ Brakes and Indicators. 


Commencing in the confines of Leo, the path 
of Venus thus lies in a particularly barren 
part of the constellation Virgo. 


f Mars 
Is invisible ; and 
Jupiter 
Can only be seen immediately after dusk during 
the first half of the month, as he is now so 
rapidly approaching the West. For this reason 
our ephemeris of him only extends to the 16th. 


og Right Declina- 
2 $ Ascension, tion Souths. 
a South, 
h. m. "HE h. m. 
; 13 464 9 47˙6 5 64pm. 
13 485 10 0° 4 48 
11 13 508 10 1 ve 4 aye 0 flat periphery, firmly keyed on to b, the shaft 
16 | 13 634 10 301 | 4 14:4 „ [carrying the chain-barrel of the crane; cc is 


So that during the time the planet remains 
Visible he will describe a short arc in the direc- 
tion of the 4-5th mag. star « Virginis, 

The visibility of the phenomena of JUPITER’s 
SATELLITES is too dubious to render them 
worth tabulating. 


Saturn, Uranus, and Neptune 
Are all invisible. 


Greenwich Mean Time of Southing of Ten 
of the Principal Fixed Stars on the 
Night of August Ist, 1887. 


Star. i : : 

r a ae the brake. It is necessary now to consider how 
al Her oulis 1 8 . 8 29 1°23 p.m, = power 5 e a break may be determined 
s Dea 9877 — 5 15 855 " The force applied at f will be the tangential 

ega 3 en ., 9 52 2501 : force in the strap fi, hence (on principles 


ò Aquilæ “eG Ber 
Altair ... es 
a? Capricorni ... ià 
a Cygni nae ue 11 56 33°25, 
e Cephei | nate oe . . 12 34 46°16 „ 
B Aquarii se Fak . 12 44 26:72 „ 


The Method of finding the Greenwich Mean 
e of Southing of either of the Stars in the 
above List for any other night in August, as 
alse that of determining the Local instant of 
its Transit at any other Station, will be found 
on p, 384 of Vol. XLIV. 


Shooting Stars 


Are, as almost everyone knows especially 
abundant on the nights from the 9th to the 


. 10 38 58°75 „ 
*. 11 4 22°80 „ 
.. 11 30 49°43 „ 


Ke cranes, crabs, and similar machines 

dealing with heavy loads, it is necessary 
to have means of retarding and stopping the 
main barrel, which is done by a strap brake, 
shown in Fig. 56. aisa plain pulley with a 


the foot-plate of the crane, the framework and 
gearing are omitted for clearness; d is a 
standard, carrying on a pin e one end of the 
treadle eg, which at g is furnished with a 
roughened plate, so that the foot may not slip 
upon it. The brake-wheel a is partly embraced 
by an iron or steel strap t Af, held by a stud at 
i, and at its other extremity by a pin atf, 
passing through the treadle lever eg. 

Now, it is evident that by pressing upon the 
treadle at g the strap 74 / will be tightened 
upon the brake - wheel, thereby tending by fric- 
tion to arrestits motion. Of course, the larger 
the brake-wheel the greater will be the effect of 


previously explained, see page 116) the radial 
or normal pressure upon the brake-wheel per 
inch of circumference will be, if r = radius of 
brake-wheel in inches, and p = force applied 


at f= 2 , and the total pressure upon the 
brake-wheel will be, if L equals the length of 
periphery between * and “ in inches = z x L. 


Calling ¢ the co-officient of friction between 
the dry metallic surfaces of the brake-wheel 
and the strap, then the moment of retardation 
ata distance of unity from the centreof the 


brake - wheel will be = = xy x LX 


2 p. L. e. In this case, c = 0°25. 


If tke pressure applied at g = W, then p = W 
x J£, and calling M = the moment of retarda- 
e 


tion of the chain barrel at a distance of unity 
from its axis M =p.L.c = 025 L x W 
xI e, 

fe 
To take an example, let the treadle be so 
proportioned that ge = 30in, fe = 4in,, 
L = 20in., and W (the weight that may be 
available to place upon the treadle at g) 
= 150lb. Then the retarding moment will be 


M = 0°25 x 20 x 150 x 27 5,625in.-Ib. If, 
then, the chain barrel is 4in. in radius, the 
direct retarding force upon the chain will be 
5,625 + 4 = 1406:25lb. When very heavy loads 
are being dealt with, the break can be 
tightened up by a screw worked by a hand- 
wheel, 

In order to ascertain the actual amount of 
work given off by any prime mover, a special 
kind of brake has been designed. 

The principle of this contrivanze will be 
understood by reference to Fig. 57. a is the 


main shaft of the prime mover to be tested, b is 
a ring open at c and turned up to form a lug 
at that part joined to an arm atg. The lug can 
be tightened up to the arm g by means of the 
screw-bolt d. e, e, e, e are blocks of hard wood 
fitted between the shafi a and the ring b. At 
the extremity F of the arm 9 is a hook from 
which is suspended a scale u, intended for the 
reception of weights w. : 

The mode of using this instrument is as 
follows :—Block e, e, e, e having been prepared 
of a suitable size to oocupy the space between 
the shaft a and the ring, ö slightly tightened 
up, the arm g being at the same time supported 
in a horizontal position, the tray or scale & is 
loaded up. The motor being then started so 
that the shaft revolves in the direction indi- 
cated by the arrow 7, the weights and also the 
pressure on the shaft are adjusted so that when 
the machine is running at its normal velocity, 
the friction of the blocks c, e, e, e upon the shaft 
æ will just sustain the arm g and its load ina 
horizontal position clear of the support, the 
shaft revolving the while within the ring 4. 
The shaft a is then doing work equivalent to 
overcoming in each revolution a resistance equal 
to W through a distance equal to the circum- 
ference of a circle of which the radius is the 
distance from the centre of the shaft a to the 
point of suspension of the scale A at f. 

Let R = the effective radius of the arm g in 
feet; then the work given off by the shaft a 
in one revolution will be given by the formula 
31416 x 2. R x Wand from this and the num- 
ber of revolutions made by the shaft per 
minute, the power of the machine may be cal- 
culated, or the formula can be adapted to give 
the results in horse-power. 

In England one horse-power is taken as 
33,000ft.-Ib. per minute. Let N the number 
of revolutions of the shaft per minute, and H.P. 
= the horse-power ; then H.P. = ee 500 = 

? 
when the value of W is given in pounds. By 
the application of this dynamometer the power 
requisite to drive any machine can easily be 
ascertained. Let it first be applied to the 
driving-shaft and weighted until the normal 
velocity is obtained. Then let the machine to 
be driven be thrown into gear and reduce the 
weight W until the normal velocity of the 
driving shift is again attained ; then the dif- 
ference between the powers thus ascertained 
will represent that absorbed in working the 
machine, and if the actual amount of useful 
work done can be ascertained, by deducting 
this, the amount lost by friction will be found. 
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By running the machine light, that is, with- 
out doing any work, the friction due to the 
weight of its parts will be found, but that is 
of no practical value, as it bears no fixed ratio 
to the friction of the machine when in full 


work. 


The amount of power lost by friction in a 
steam-engine may be ascertained by the simul- 
taneous application of the dynamometer above 

described, and the indicator, which is an instru- 
ment for measuring the amount of work 
It is made 
in a great variety of forms, one of the most 


actaally done in the steam cylinder. 


i 
t 
i 
r 


convenient of which is shown in Fig. 58—it is 
the pattern known as Richards’s. 

æ is a compact frame or stand, carrying a 
small steam cylinder b which, when in use, is 
in communication with the cylinder of the en- 
gine to be tested, by means of the tube /, the 
whole apparatus being screwed into a plug 
fitted.in the cylinder for that purpose. By 
means of a short link the head of the piston- 
rod is at ¢ connected with the arm de of a 
parallel motion def g, carried by small dead 
centres at d and g. At M in the link e f isa socket 
to carry a lead pencil. ¢ is a metal drum 
mounted on & vertical bearing, and having at 
the bottom a grooved wheel for a string to fit 
in, being at one end secured to it, and then car- 
ried round the groove and attached to some 
moving part of the engine to be indicated that 
has such an amount of movement as will cause 
the drum ż¿ to make about zth's of a revolution 
at each stroke, its return revolution being 
made by a coiled spring within it. Care must 
ba taken in selecting the part of the engine to 
which to attach the indicator cord ; in order 
that the motion of the drum shall agree 
exactly with that of the steam piston 
of the engine, it should, if possible, be 
taken from some part of the piston-rod, 
(or beam if it is a beam-engine); but in no 
case must it be taken from any element that 
the crank - motion affects, for the angular 
velocity of the crank is not uniform with the 
linear velocity of the piston, and the object of 
the instrument is to register the actual pres- 
sure of steam in the cylinder during the move- 
ment of the piston. & is a spring strip attached 
to the drum to hold thereon a band of paper, 
on which a diagram will be traced by the pencil 
held in the socket h. 

To the piston in the small cylinder 3 is fixed 
a spiral spring, which when at rest holds it in 
a position corresponding to the atmospheric 
line, as it is called, which indicates that there 
is neither steam pressure, nor vacuum behind the 
piston. The tube “ is furnished with a stop- 
cock v, so that the communication between the 
indicator can be made and cut off instantane- 
ously at pleasure. 

It should be mentioned that the drum cord 
must run from its point of fixture to the engine 
in a direction czactly parallel to that of the 
motion of the part to which it is attached, 
being then brought round guide pulleys, if 
necessary, to the indicator drum, 

The instrument being properly screwed into 
position on the cylinder, and the drum fitted 
with a paper, the cock v being shut, the drum 
cord is pulled by the engine so that the pencil 
in the holder J, pressing lightly on the paper, 
draws a horizontal line—the atmosphere line 
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the engine being running at its normal velocity 
(and the friction dynamometer also applied at 
the main shaft if loss by friction is to be ascer- 
tained), the steam cock v is turned, and the 
piston spring yielding to pressure and vacuum 
alternately, a diagram is produced, of which the 
ordinates repreent to scale the steam pressure 
at every point of the stroke. The general 
form for a condensing engine taken by the 
indicator diagram is that shown at mnopqr, 
where ss is the atmosphere line. For a high- 
pressure, non-condensing engine the typical 
form is shown by mnoptu. The pressure does 
not fall to that of the atmosphere quite, as 
there is always some back-pressure caused by 
resistances in the exhaust passage, and for 
similar reasons there will not in the condensing 
engine be as good a vacuum in the cylinder as 
there is in the condenser. 

It is very evident that the parts of the indi- 
cator should be free from friction; hence the 
steam piston in the cylinder 5 is not packed, 
but very accurately turned; in fact, so truly 
that it must be oiled before it can be intro- 
duced into its cylinder, and it is made unusually 
thick, so that the capillary attraction of the 
moisture between it and the interior of its 
cylinder may resist the escape of steam around 
its periphery, 

In order to determine the work done in the 
cylinder the average pressure of steam must 
be found from the diagram. 

Draw a number of ordinates at equal dis- 
tances and at right angles to the atmosphere 
line ss, as shown by the dotted lines, Add 
together the dotted ordinates and multiply 
by 2, then add in the end ordinates m s and ps, 
and divide the sum by twice the number of 
spaces between the ordinates, Thus, in the 
figure there are 10 inside ordinates and two 
end ones and 11 spaces. The object of treating 
the diagram in this manner is to have the 
ordinates properly distributed, thus we virtually 
take the mean of ms and the first dotted 
ordinate for the first space; the mean of the 
first and second ordinates for the second space, 
and so on, and then take the mean of all these 
mean ordinates for the whole stroke, 

But the most exact method is to take the 
whole area of the figure and divide it by the 
length for the mean ordinate. The area can 
be taken by the principle of equalising used 
by the surveyors, or, better, by a planometer. 

The mean pressure per square inch being 
obtained for both ends of the cylinder, let S = 
stroke of piston in feet, N = number of revolu- 
tions per minute, d = diameter of piston in 
inches, and y = mean pressure in pounds per 
square inch in the cylinder, then : 

H.P.=0°7854d? x28xNxp S. N. . d: 

33,000 21,009 
Deducting from this the horse-power shown as 
given off by the friction dynamometer, the 
remainder will be the power absorbed by engine 
friction. 

This method cannot be applied so far as the 
dynamometer is concerned, to direct-acting 
pumping engines; but the actual useful work 
done by such is measured by the quantity of 


water raised and the height to which it is 
lifted. 


and use his best judgment in each case without 
much regard to rule or precedent. 

_ So far as the cutting action of any turning tool 
is concerned, it is safe to say that if it is rigidly 
supported in all cases, its efficiency will be 
entirely independent of its position with regard to 
the centre upon which tue work turns, but that 
everthing depends upon the various angles of the 
tool, and the angle at which it is set with aline 
drawn from the centre to the point of the tool, 
wherever that may be. Figs. 1, 2, and 3 will serve 


Fig, 2 


Fig, 4 


to illustrate the prinviple. In Fig. 1 we see a tool 
formed and set in the usual manner ; one which 
most of us will consider to be quite orthodox. In 
Fig. 2 we will suppose the same tool to have been 
bent back until when it is set just level with the 
centre, the same cutting angle is secured, as in the 
case of Fig. 1, and in Fig. 3 we have the same tool 
again, but bent baok still more, so that to seoure 
the same cutting angle again it must be set below 
the centre. 

Now this latter position will seem execrable to 
many, and of course on some accounts it would be 
objectionable; but I don't believe it is as bad as it 
looks, and the point I wish to make is that so far 
as its mere cutting action is concerned, this tool 
will be equally effective and satisfactory in | of 
the three shapes and positions shown, provided, of 
course, that it is supported with equal firmness in 
each case. rO 

Now, of course we all know the objections 
which could be brought against No. 8, but the 
only point which I can think of in which it would 
be in any way inferior to No. 1 is the fact that 
it would have more or less tendency to pull into 
the work; but so far as its cutting action is 
concerned, it must bethe equal of either of the 
others, because all angles which influence the 
cutting action are identically the same in 
oase, . 

The shears of most lathes “are worn down much 
the fastest nearest the head, and when turning 
work a little longer than usual in a lathe worn in 
this way, the carriage, as it approaches the head, is 
let down the amount of the wear, and if we are 
using a tool like Fig. 1 the work is turned smaller. 
If using a tool as in Fig. 8, under the same oiroum- 
stances, the work from the same cause will be 
turned larger instead of smaller, which, of the 
two evils, would generally be preferred. But with 
a tool such as Fig. 2 this wear of the shears will 
have the least possible effect upon the work, and 
so in this respect, at least, it would seem to be the 
best of the three. Then if it is to be used in 8 
compound rest or with a taper attachment, it is un- 
doubtedly best because it will cut best when level 
with the centre, where, for reason, pretty well 
understood by most lathemen, a tool must be set 
to do taper or angular work correctly. 

Within the last few years tools have been 


CUTTING TOOLS.* 


P r a majority of lathemen have a 
very firm belief in that old tradition of the 
machine shop—viz., that to get any igood results 
from the lathe tools they must always be set 
“ above the centre,” and we often see a man care- 
fully set all turning tools so, and then, as if to 
prove himself consistent, set boring tools the same 
way, unmindful of the fact that by so doing he 
secures, in the case of boring tools as usually 
formed and ground, much the same cutting action 
as would be secured by setting a turning tool below 
the centre. This same man will probably take 
considerable time and pains to grind threading 
tools exactly to standard gauge, and then “ give 
them plenty of clearance, and set them high,” so 
as to make them cut a smooth thread, never 
stopping to think that by so doing all his pains- 
taking at the grindstone or emery wheel goes for 
naught, and that, however nicely his gauge may fit 
the tool, it will not fit a thread cut by such a tool, 
as a moment's consideration, or a simple trial, 
will easily show. The fact seems to be that it 
is far better for the mechanic to divest his 
mind of all such arbitrary rules, as far as possible 


è By FRED. J. MILLER, in the American Machinist. 


. 


* 


ws Ct 
— o4 


experience, an ordinary camera that will serve the 


holder and exclude the 


JULY 29, 1887. 


ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,166. 


503. 


introduced especially for cutting accurate screw 
‘threads ; not accurate :as to pitch, but merely as 
regards the shape of ‘the thread, and anyone who 
has tried by means of an indifferent grindstone, 
and a U. S. standard thread gange, to produce an 
accurate thread of that form, will agree with me, 
that such tools have a value far above their cost. 
Now, these tools afford a good example of the 
advantage to the latheman of thinking about 
what he is doing, and of the best method for 
accomplishing a given result, rather than blindly 
adhering to certain rules or traditions. Strange as | , 
it will appear to many, it can be demonstrated |. 

that in order to produce screw threads of 
accurately correct shape with these tools, they 
must be set sometimes above, sometimes level 
with, and at other times below the centre, 
according to the construction of the lathe in which 
they are used. 

To begin with, it may be stated as a fact that, 
where acouracy of form of thread is sought there 
is nothing to be gained by grinding thread tools so 
as to have top rake, or in any other way than that 
known as level. This is so, because in grinding a 
thread tool the gauge must be applied along the 
cutting edges of the tool; and then in setting itin 
the lathe, its top face must always lie in a line 
tadiating from the centre of the work, and to secure 
this condition it must be set either above or below 
the centre, according as the tool is ground with 
its top face having a forward or backward 
inclination, This is made olear by simply placing 
the point of a thread gauge between the threads 
of a properly cut screw, when it will be seen that 
the gauge fits the screw only when it lies ina 
radial line, as in position b, Fig. 4, and that it will 
not fit at all in either position a or c. The fact 
that the cutting edges or top face of the tool must 
lie in a radial line being thus proven, we may next 
consider what effect the peouliar construction of 
the lathe in use may have upon the method of 
setting the tool, and its vertical height relative to 
the centre, when properly set. 
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be nailed together with wire nails. In this manner 
a pyramidal box is formed which is strong, light, 
and compact. In the smaller end of the box is 
fitted the bevelled oentrally apertured block shown 
in Fig. 7. The aperture of this block must be 
made to fit the camera tube shown in Figs. 1 and 
2, 3 having received a lining of plush or heavy 
e t. z 

The camera tube may consist of paper or metal. 
Paper answers well, and costs nothing. The in- 
ternal diameter of the tube is determined by the 
diameter of the lenses. Ordinary meniscus speo- 
tacle lenses of 8in. focus are employed. These 
lenses are secured in place by paper rings, shown in 
Fig. 3, the inner rings being glued in place, the 
outer ones being made removable for convenience 
in cleaning the lenses., The lenses are arranged 
with their convex sides outward; tbe distance 
between them is 1łin., and in one side of the tube, 
half-way between the lenses, is made a slot to 
receive the diaphragms, as shown in Figs. 1 and 2. 
Upon each side of the slot, within the tube, are 
secared flat rings, shown in Fig. 4, which together 
form a guide for the diaphragms, as shown in 
Fig. 2. 

The tube is adjusted at the proper focal distance 
from the plate by temporarily securing at the back 
of the box a piece of ground glass or tracing paper, 
in exactly the same plane as that occupied by the 
plate inthe plate holder. The tube is then moved 
back and forth until a focus is obtained which 
shows the image fairly sharp throughout the field. 
In arranging for a fixed focus, it is perhaps best to 
favour the foreground rather than the distance. 
The tube should move with sufficient friction to 
pevent it from being easily displaced. By using a 
small diaphragm, it will be found unnecessary to 
focus each subject separately, l 

In Fig. 12 is shown a combination of cheap 
lenses devised by Mr. Henry Mead, which is effec- 
tive for portraits and for other classes of work 
when focussing is admissible. It consists of two 
meniscus lenses, each of 84in. focus, having their 
convex sides arranged outwardly, and a plano- 
concave lens, 16in. focus, arranged with its con- 
cave side against the concave side of the outer lens 
of the system. The plano-concave and the rear 
meniscus lenses are arranged lin. apart. Dia- 
phragms may be used as in the other case, and a box 
about 8in. deep will be required. 

The tripod is formed of a triangular centrally 
apertured board, to which are hinged three 
tapering wooden legs, by means of ordinary butt 
hinges, as shown in Fig. 11. The base of the 
camera box is secured to the tripod by means of an 
ordinary thumb sorew. 

. This outfit will enable the amateur to cultivate 
his tastes, and learn much about photography. 
Dry plates will, of course, be used. They are 
procurable almost anywhere, and are inexpensive. 
As to the treatment of plates after exposure and 
printing and toning, the reader is referred to the 


A SIMPLE PHOTOGRAPHIC AND 
3 i MICROGRAPHIC APPA- 


A PHOTOGRAPHIC outfit that will do very 
good execution may be purchased for a few 
dollars, but notwithstanding the small expense, 
many are deterred from making a beginning in 
photography on account of the first outlay. While 
first-class photographic instruments can be made 
only by makers having the greatest skill and large 


purposes of the amateur may be made by the 
amateur himself with the expenditure of an in- 
significant sum for materials, Figs. 1 to 12 show 
a camera tube, box, and tripod, the materials of 
which cost less than a dollar. The construction is 
Within the range of anyone having a little me- 
chanical ability. ‘The camera is intended for 4 by 5 
plates, therefore the size of the plate holder and 
the focal length of the tube will determine the 
size of the camera box. To avoid turning the 
camera or plate holder, the box is made square, and 
the inside dimensions of the plate holder are such 
as to permit of placing the plate either horizontally 
or vertically, according to the subject to be photo- 
graphed. The plate holder is 53in. square inside, 
and is provided with a wooden back of sufficient |. 
thickness to support the hooks employed for 
holding the plate. There are four V-shaped wire 
hooks, a, at the bottom of the holder, two for 
receiving the end edge of the plate, and two farther 
apart, and arranged higher up, for receiving the 
side edge of the plate; and near the top of the 
holder there are three Z-shaped hooks, a, one in 
the centre for engaging the end edge of the plate, 
and one near each side of the holder for receiving 
the side edge of the plate. The top of the frame 
is slotted, and the sides and bottom are grooved to 
receive the slide, which covers the plate before and 
after exposure. To the under surface of the upper 
art of the frame of the plate holder is attached a 
ooped sprip of elastic black cloth, such as broad- 
cloth or beaver, which closes over the slot of the 
plate holder, as shown in Fig. 10, when the slide 
ìs withdrawn, and thus shuts out the light. The 
interior of the plate holder, as well as the slide, 
should bé made dead black, by applying a varnish 
made by adding three or four drops of shellac 
varnish to loz. of alcohol, and stirring in lamp- 
black until the required blackness is secured. 

The main frame of the camera box is made 
Square, and is secured at right angles to the base 
board. The frame is provided with a narrow bead 
or ledge that will enter the front of the plate 
light. To the front of the 
me are secured four trapezoidal pieces of paste- 
board, of the form and size given in Fig. 6. These 
pieces of pasteboard are secured to each other and 
to the camera-box frame by tape, glued on as: 
shown. If the box is made of junk board, it may 


who possesses a microscope may arrange it for pro- 
jection, and may insert the end of the microscope 
tube in the camera box above described, after 
removing the tube, and project the image of the 
microscopic object on the sensitive plate, and thus 
produce good negatives of the objects, from which 
prints may be made which will be interesting both 
to the operator and his friends. In photographing 
microscopic objects, it will be necessary to employ 
a focussing ground glass, and to foous very carefully 
by the aid of a magnifier. Slow plates are pre- 
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ferable for this purpose, as they bring out the 
detail much better than rapid plates. The time of 
exposure will vary with the objeot, from fifteen 
seconds to a minute or more. 

In arranging the lantern, microscope, and camera 
box, the annular space in the end of the camera 
box around the microscope tube is stopped by a 
black cloth wound loosely around .the microscope 
tube. This and other precautions are necessary 
for preventing the light from reaching the plate 
except through the object and the microscope.— 


PHOTO-ETCHING UPON BOXWOOD 
"BLOCKS. 


Set printers believe (as regards the correctness 

of the belief we offer no opinion) that a box- 
wood block prints much better than any other 
substance yet introduced as a typographic printihg 
surface ; hence experimenters have endeavoured to 
produce typographic blocks in this material by 
photographic agency, and, indeed, with some con- 
siderable degree of success. The following method 
of working is of Russian origin, and is equally 
applicable to line subjects and to tint subjects, 
provided that in the case of the latter the negative 
is broken up into a suitable linear or other grain : 
The first step is to fill the pores of the boxwood 
block with insoluble carbonate of copper by means 
of two separate solutions, in which it 1s boiled suc- 
cessively ; the first solution being strong sulphate 
of copper, and the second carbonate of soda. It is 
then soaked in water to remove soluble matter, 
slowly but thoroughly dried, and a polish is now 
imparted to its surface ; asphalte varnish is applied 
to its back and sides, and finally a sensitised gelatine - 
film spread over the polished face. To do this the 
block is adjusted with the face level, and the face 
is flooded with the following, and allowed to dry in 
a warm place :— 


Gelatine e 2 grammes. 

Water . . . . . f . . . . . f. . 16 Cubic cents.: 
Dissolve with warmth, and add 8 

ammonium bichromate.... 3 gramme. 


The block is now exposed under a e and, 
by washing in warm water, the soluble and un- 
printed parts of the gelatine removed. A coating 
of asphalte is next applied to the raised parts, and 
the block steeped in strong nitric acid. The por- 
tions unprotected are thus partially changed to 
nitro-cellulose, which, by brushing, is readily re- 
moved in the form of a greenish powder. To com- 
plete the process, the block is dried, and briskly 
brushed with a stiff brush. The asphalte is lastly 
removed with benzine, and the block is ready for 
press. Photographic News. . oo 


THE RESPIRATION OF WATER- © 


| BOATMEN. 
By Prof. J. H. Comstock, Cornell University. 


MONGST the most common insects found in 

our smaller ponds are those popularly known 

as “ Water-Boatmen.” Of these, the more 
abundant species pertain to two genera—Corisa 
and Notonecta. In each of these genera the insect 
carries about with it, in its course through the 
water, a bubble of air, which it uses for respira- 
tion. At one time 1 kept for a considerable 
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period several aquaria containing these inseots 
upon the table where I was working. Some inter- 
esting phenomena connected with their respiration 
attracted my attention. Other duties interfered 
with the completion of my observations, and I now 
publish this note merely to call the attention of 
other observers to the subject. The habits of the 
two genera are very different. In each the insect 
comes to the surface of the water at intervals to 
obtain a supply of fresh air; but in the case of 
Corisa, inhabiting well-aérated water, this does not 
seem to be absolutely necessary. The favourite 
attitude of the species of this genus when at rest 
is clinging to some object near the bottom of the 
aquarium; here they will remain for long periods, 
evincing no desire to rise to the surface. The 
ventral aspect of the body atsuch times is covered 
with a film of air; and the space between the head 
and the prothorax, and that between the prothorax 
and mesothorax, are also filled with air, as well as a 
space beneath the wings. But the quantity of air 
thus carried about by the insect is insufficient to 
account for the long period during which it remains 
beneath the surface of the water. By observing a 
Corisa when anchored near the bottom of a pond or 
aquarium, it will be seen that it olings by means of 
its anterior legs, and that the posterior legs are ex- 
tended laterally and are frequently moved as when 
swimming. The result of this movement is to 
cause acurrent of water to pass over the film of 
air on the ventral side of the body. In this way 
the air may be purified as if ina tracheal gill. I was 
confirmed in the opinion that this air-film func- 
tions as a tracheal gill in two ways: first, when 
the water in which these insects were kept was 
allowed to become impure they became uneasy, and 
frequently came to the surface for fresh supplies of 
air; second, in the case of Notonecta (the water- 
boatmen that swim upon their backs) the greater 
part of the air is carried beneath the wings; thus it 
comes in contact with the water but little, and is 
not, therefore, purified to any considerable extent 
by the free gases in the water. Correlated with this 
are habits very different from those of Corisa. The 
Notonecta, when at rest, almost invariably floats 
with the tip of its abdomen projecting from the 
water, in order that it may easily change the air 
under its wings. In order to demonstrate the neces- 
sity for Notonecta to come to the surface fre- 
quently, I placed specimens in a closed vessel 


through which fresh water was allowed to run, but. 


so arranged that the insects could not reach the open 
air. They madefrantic efforts to push the tips of 
their bodies from the water. Failing in this, the 
air from beneath the wings in some way was accu- 
mulated on the ventral side of the body, where it at 
firat formed a bubble of considerable size. This 
bubble was kneaded by the legs, and thus broken 
up into many small globules interspersed with 
water. After this the air was pushed back to the 
tip of the abdomen, and was again drawn under the 
wings. Thus it seems that the Notonecta can, in an 
emergency, avail itself of a method of purifying its 
supply of air, which, with the Corisa, is normal. 
doubt, however, whether the Notonecta could keep 
itself alive in this way for a long period.—Ameri- 
can Naturalist. 


THE DURABILITY OF STORAGE 
BATTERIES.* 


By A. RECKENZAUN. 


W speaking of the durability of batteries, 

we have to consider separately the age of 
positive plates, the age of negative plates, and the 
age of the boxes or receptacles. As regards the 
latter, we have to take into consideration the kind 
and quality of the material of which the boxes are 
made ; if these are of toughened glass whioh is 
never exposed to extremes of temperature, and if 
the same are not roughly handled or knooked, then 
we may assume that such receptacles are everlast- 
ing. For stationary purposes glass cells are 
generally used. In other cases, however, where 
the batteries have to be moved frequently, or when 
the same are utilised for locomotive purposes, then 
glass is not a reliable material, and. wood or hard 
rubber is substituted. Wooden boxes are easily 
attacked and destroyed by the acid, therefore it is 
customary to line them internally with pure sheet 
lead carefully burned at the joints. Such boxes 
are generally made of teak, or other hard wood, 
which is not liable to warping; when boiled in 
araffin wax and pitched inside before the lead 
ining is fixed, wooden cells will last along time 
—several years—if kept dry and clean externally. 
Sometimes hard rubber or ebonite boxes are used ; 
but these are more expensive and less-strong than 
wooden ones. Boxes have also been made of an 
alloy of lead of tolerable stiffness, and many other 
materials have been tried with more or less suc- 
cess. In-any case, the durability of such recep- 
tacles will be found of minor consequence if com- 


© Extracted from a series of articles in the Electrical 
Review, London. 


consequence. 
exceed the cost of labour, and the value of the 
worn-out material may have a market value not 
much less than the original metal; under these 
circumstances it might happen that it is cheaper 
to renew the plates frequently rather than increase 
their volume. Weight and space are of the utmost 
importance in secondary batteries used for electric 
cars and boats, and in such cases we make the 
plates as light as compatible with strength of 
structure, almost irrespective of the cost of labour 
and the price of lead. Here we have to take into 
account the energy continally wasted in propelling 
the battery along with the vehicle it propels, and 
the point of economy it reached when the depre- 
ciation of the battery equals the cost of the motive 
power which is spent in this auto-propulsion. 
decreasing the weight of material we reduce the 
activity of the plates, or the rate at which the 
current is consumed, and the life of the 
plates is to a great extent proportional to the 
amount of work done. 
a certain limit which has to be considered with 
reference to any particular application. If the 
frequency with which plates have to be renewed is 
such as to cause little inconvenience, then one stage 
of the durability difficulty has been overcome. 
Frequent renewals do not cause a deal of incon- 
venience when systematically carried out, as would 
be the case with tramways, but in electric light 
installations much annoyance is likely to result 
through such a process, therefore it is advisable on 
several grounds to produce durable and strong plates 
for stationary purposes, 


pared with the durability of the electrodes. The 
age of plates is the point of vital interest; when 
we are asked what the life of a storage battery 
may be, we at once think of the plates and almost 
ignore everything else; and we feel mostly con- 
cerned about the positive plates. We have already 
explained some of the causes which destroy the 
positive plates, and we have shown that the treat- 
ment of secondary batteries has as much to do with 
their durability as methods of construction or 
quality of materials. Thick plates, for instance, 
are found to last longer than thin ones; this is 
only natural when it is remembered that 
corrosion takes place upon the metallic support, 
whioh wears out in time. This corrosion proceeds 
mainly from the surface inwards, and the internal 
parts of a thick plate are protected to a great ex- 
tent by the mass of superincumbent material. 
Thick plates offer an advantage if, firstly, the cost 


of material is much less than the cost of manufac- 


ture, and secondly, if weight and space are of little 
The cost of material may, however, 


By 


In every instance we reach 


Durability versus Waste of Energy. Let us 
make a rough calculation to show the relative 


losses which occur in the case of tramcars propelled 


by means of storage batteries, leaving out the 
question of small volume, which is merely a matter 
of convenience. We assume that the tractive force 
on a level tram line is 26lb. per ton when the car 
is in motion, and that it takes 100lb. per ton to set 
it in motion; furthermore, that there are some 
easy gradients and curves which demand a tractive 
force of, say, 60lb. per ton; we may get an average 
of about 521b. per ton throughout an ordinary 
track when running at the rate of seven miles an 
hour. The saving of one ton weight in the shape 
of secondary batteries would under the above con- 


ditions represent a saving of 5,280 x 7 x 52 
60 x 33,000 
= °97 horse-power applied at the driving wheels. 
If we allow efficiencies of 80 per cent. in the 
gearing, 80 per cent. in the motor, 75 per cent. in 
the accumulator, and 90 per cent. in the generating 
dynamo, then we have a total efficiency of about 
83 per cent. between the driving wheels and 
the steam engine ; therefore, in order to 
produce the above tractive force upon the 
tram rails we require 35 
power from the prime mover. ' 


= 294, or say 3 horse- 


The value of a horse-power hour varies con-. 


siderably according to the price of coal, of labour, 
and especially with the size of the engine; but we 
may take the cost of a steam horse-power at £12 
per annum in large engines, inclusive of all 
charges, consequently 3 horse-power for, say, 15 
hours a day, will be worth £36 sterling a year. 
For this amount of money we can purchase three 
tons of new lead at the present prices, or we may 
employ this sum in paying wages for labour. Four- 
pence per plate, for instance, paid for casting, 
pasting, and fixing, may be a fair remuneration, 
and the amount stated above (£36) would at this 
rate suffice for the conversion of 2,160 old positive 
plates into new ones. By saving weight we save 
power and the point of economy is reached, as we 

ave hinted before, when the energy wasted in pro- 
pelling the acoumulator of a car equals the cost of 
replacing worn-out plates. We cannot recover 
the entire quantity of lead originally put into a 
plate, although the weight of a worn-out plate ie 

ractically the same as that of a new one; there 
is necessarily some loss in the reconversion of per- 
oxide and sulphate into metallic lead which may 


be valued at between 30 and 40 per cent. in money, 
inclusive of labour and fuel used in the furnaces, 

All the above figures are approximate only; the 
exact values can only be ascertained when all the 
factors are known, and among the principal factors 
are, firstly, the size and total weight of a car; 
secondly, the nature of the road and the speed to 
be applied; thirdly, the number of cars supplied 
by one charging station; and lastly, the cost of 
fuel, labour, and all necessary materials. 


THE TECHNICAL INSTRUCTION 


BILL. 


HE Government Technical Instruction Bill 
has been published, and the following is 


a résumé of its provisions:—The “local authority" 
that is to put the measure in motion is the School 


Board, or in a borough where there is no School 


Board, the council. In districts which are outside 


boroughs and have no School Boards no provision 


whatever appears to be made for establishi 

technical schools. The first step is for this lo 

authority to pass a resolution that it is expedient 
to provide 
instruction the elementary education supplied 
in its district, 
in force the provisions of the B í 
tion of the ratepayers consists in the provision 
that thereupon any 50 persons entitled to vote at 
the election of members of the local authority, or 
one-third of the total number of those persons, 
may require a poll to be taken as to carrying the 
resolution into effect. This poll will be by ballo 
and as far as possible like that of a contes 

municipal election ; the voters being those entitled 
to vote at the election of the School Board or the 
town counoil as the case may be, and each person 
having one vote only. | 
negatived at the poll, it may not be again pro 


for supplementing by technical 


and for that 1 to put 
ill. The proteo- 


If the resolution be 


until after the expiration of a year. For Londona 


special scheme is promised by Sir W. Hart Dyke, 


but it is not yet inserted in the Bill. If a re 
solution is not negatived, the powers of the local 
authority are to be these:—(1) To provide tech- 
nical schools for its district ; or (2) to combine with 
any other local authority for the purpose of pro- 
viding technical schools common to the districts of 
both authorities; or (3) to contribute towards the 
maintenance, or to the provision and maintenancé, 
of any technical school; or (4) to make such 
arrangements as may seem expedient to it for 
supplementing by technical instruction the in. 
struction given in any public elementary sch 
in its district. As to what is to be included 
in “technical instruction,” that is practically 
left to the decision of the Science and An 
Department. In the Bill it is defined ss 
instruction in the branches of science and art with 
respect to which grants are for the time being 
made by that department, or in any other subject 
which may for the time being be sanctioned by 
the department; and a “technical school” in- 
cludes not only a school, but also a department 
of a school, which is giving technical instruction 
to the satisfaction of the Department of Science 
and Art. The conditions under which _ schools 
are to be conducted are those 5 in the 
minutes of the Science and Art Department in 
force for the time being and required to be ful- 
filled in order to obtain a grant from the depart- 
ment; but a minute which is not now in force 3 
not to be deemed to be so for the purposes of the 
Bill until it has lain a month on the table of both 
Houses of Parliament. Thus the working out 
the scheme is left almost wholly to the Depart 
ment of Science and Art. 
When once a local authority has started a techni- 
cal school it cannot discontinue the school at 18 
own discretion. In order to do so it must satisi 
the Science and Art Department that the school i$ 
unnecessary. It is required to keep its sch 
efficient, and for this purpose it is to have the same 
powers as a school board now has for providing 
sufficient school accommodation for its districh 
But as the administration of the Bill is intr 
to the Science and Art Department, that depart 
ment is in these matters substituted for the Educa- 
tion Department. With the sanction of the former 
department two or more local authorities may enter 
into any agreement which may be necessary for 
carrying into effect a resolution under the B 
And the agreement may provide for the appoint- 
ment of a joint body of managers, for the prop 
tion of the contributions to be paid by the 
respective authorities, and for any other matters 
which, in the opinion of the department, x 
necessary for carrying it out. And where there +7 
an ordinary technical school in the district, We 
mauagers are authorised to make an arrangeme? 
with the local authority for transferring sre 
school to it, the provisions of section 2B of a 
Elementary Education Act of 1870 being made 


apply. : 
Phe expenses to be inourred-by a- L-authorty 
in these matters are to be defrayed out of t 


“‘looal rate,” that is, the school fund where theres 
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a school board, and where there is none the borou gh 
fund or borough rate. But no payment is to be 
made out of the rate in respect of a scholari until 


95 in reading, to read 


or letter on an easy subject — spelling, handwriting, 
and composition to be considered (at the discretion 
of the inspector an exercise in dictation may be 
substituted for composition) ; and (3) in arithmetic, 
fractions, vulgar and decimal, simple proportion, 
and simple interest. 


PHENOMENA OF ALTERNATING 
CURRENTS. * 
By Prof. ELIHU THOMSON. 


T actions produced and producible by the 

agency of alternating currents of considerable 
energy are assuming greater importance in the 
electric arts, I mean, of course, by the term alter- 
nating currents, currents of electricity reversed at 
ab beg intervals, so that a positive flow is suc- 
ceeded by a negative flow, and that again by a posi- 
tive flow, such reversals occurring many times in a 
second, so that the curve of current of electromotive 
force will, if plotted, be a wave line, the amplitude 
of which is the arithmetical sum of the positive 
and negative maxima, of current or electro-motive 
force, as the case may be, while a horizontal middle 
line joins the zero points of current or electro- 
motive force. 

It is well known that such a current passing in a 
coil or conductor laid parallel with or in inductive 
relation to a second coil or conductor, will induce 
in the second conductor, if on open circuit, alter- 
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FIG. 1. 


nating electromotive forces, and that if its termi- 
nals be closed or joined, alternating currents of the 
fame rhythm, period, or pitch, will circulate in the 
second conductor. This is the action occurring in 
any induction coil whose primary wire is traversed 
Vy alternating currents, and whose secondary wire 
48 closed either upon itself directly or through a 
tha tano. What I desire to draw attention to in 

© present paper are the mechanical actions of 
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attraction and repulsion, which will be exhibited 

mayen the two conductors, and the novel results 

H ch may be obtained by modifications in the re- 
188 Positions of the bmp conductors, 

884, while preparing for the International 
Hlectrical Exhibition at Philadelphia, we had oc- 
an to construct a large electro-magnet, the 
pa of which were about 6in. in diameter, and 
iro ut 20in. long. They were made of bundles of 

0 rod of about fin. diameter. When complete, 
d magnet was energised by the current of a 
Namo giving continuous currents, and it exhi- 
ae ee ee 


From a pa 
per read before the recent meeting of th 
American Iurtltute of Electrical Engineers, New York. : 


found also that a disc of sheet copper, 


lan 


Fra. 3. 


diameter, if dropped flat against a pole of the 
magnet, would settle down scftly upon it, being 
retarded b 

due to its movement in a strong magnetic field, and 
which ourrents were of opposite direction to those 
on the coils of the magnet. In faot, it was impos- 
sible to strike the magnet pole a sharp blow with 
the disc, even when the attempt was made by 
holding one edge of the disc 'n the hand and 


by the development of currents in the diso 


bringing it down forcibly toward the magnet. In 
attempting to raise the disc quickly off the pole, 
a similar but opposite action (f resistance to 


movement took place, showing the development of 
currents in the same direction to those in the coils 
of the magnet, and which currents, of course, 
would cause attraction as a result. 

The experiment was, however, varied, as in 
Fig. 1. The disc D was held over the magnet 
pole, as shown, and the current in the magnet coils 
cut off by shunting them. There was felt an 
attraction of the disc or a dip towards the pole. 
The current was then put on by opening the shunt- 
ing switch, and a repulsive action or lift of the 
disc was felt, The actions just described are what 
would be expected in such a case, for When at- 
traction took place, currents had been induced in 
the disc D in the same direction as those in the 
magnet coils beneath it, and when repulsion took 
place the induced current in the disc was of oppo- 
site character or direction to that in the coils. 

Now let us imagine the current in the magnet 
coils to be not only cut off, but reversed back and 


forth. For the reasons just given, we will find 
that the disc D is attracted and repelled alternately ; 
for, whenever the currents induced in it are of the 
same direction with those in the inducing or 
magnet coil, attraction will ensue, and when they 
are opposite in direction repulsion will be_ pro- 
duced. Moreover, the repulsion will be produced 
when the ourrent in the magnet coil is rising to a 
maximum in either direction, and attraction will 
be the result when the current of either direction 
is falling to zero, since in the former case opposite. 
currents are induced in the dise D in accordance 


bited the usual powerful magnetic effects. It and the magnetcoil. The disc mgh oF course, be 
was 
of about one-sixteenth inch thickness, and 10in. in| ductor, or by a closed coil of bare or insu- 


replaced by a ring of copper or other good con- 
lated wire, or by a series of discs, rings, or 
coils superposed, and the results would be the 
same. Thus far, indeed, we have nothing of a 
particularly novel character, and, doubtless, other 


experimenters have made very similar experiments 
and noted similar results to those described. 

The account just given of the effects produced 
by alternating currents, while true, is not the 
whole truth, and just here we may supplement it 
by the following statements :— 

An alternating current circuit or coil repels and 
attracts a closed circuit or coil placed in direct or 
magnetic inductive relation therewith; but the 
repulsive effect is in excess of the attractive effect. 

When the closed circuit or coil is so placed, and 
is of such low resistance metal that a comparatively 
large current can circulate as an induced current, 
so as to be subject to a large self-induction, the 
repulsive far exceeds the attractive effort. 

or want of a better name, I shall call this excess 
of repulsive effect the electro-inductive repulsion” 
of the coils or circuits. 

This preponderating repulsive effect may be 
utilised or may show its presence by producing 
movement or pressure in a given direction, by pro- 
ducing angular deflection as of a pivoted body, or 
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by producing continuous rotation with a properly- 
organised structure. Some of the simple devices 
realising the conditions I will now describe. 

In Fig. 2, C is a coil traversed by alternating 
currents, B is a copper case or tube surrounding it, 
but not exactly over its centre. The copper tube 
B is fairly massive, and is the seat of heavy in- 
duced currents. There is a preponderance of 
repulsive action, tending to force the two con- 
ductors apart is an axial line. The part B may be 
replaced 7 concentric tubes slid one in the other, 
or by a pile of flat rings, or by a closed coil of 
coarse or fine wire insulated or not. If the coil C, 
or primary coil, is provided with an iron core such 
as a bundle of fine iron wires, the effects are 
greatly increased in intensity, and the repulsion 
with a strong primary current may become quite 
vigorous, many pounds of thrust being producible 
by apparatus of quite moderate size. 

The forms and relations of the two parts, C and 
B, may be greatly modified, with the general result 
of a preponderance of repulsive action when the 
alternating currents circulate. 

Fig. 8 shows the part B of an internally tapered 
or coned form, and C of an externally coned form, 
wound on an iron wire bundle, I. The action in 
Fig. 2 may be said to be analogous to that of a 
plain solenoid with ita core, except that repulsion, 
and not attraction, is produced, while that of Fig.3 
is more like the action of tapered or conically- 
wound solenoids and taper cores. Of course, it is 


with well known laws, and in the latter case our- | unnecessary that both be tapered. The effect of 
rents of the same direction will exist in the diso D | such shaping is simply to modify the range of 
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action and the amount of repulsive effort existing 


at different parts of the range. 


Fig. 4 the ‘arrangement is modified so that 
the coil C is outside, and the closed band or circuit 


Fria. 8. 


B inside and around the core, I. Electro-inductive 
a ety is produced as before. 

t will be evident that the repulsive actions will 
not be mechanically manifested by axial movement 
or effort when the electrical middles of the coils or 
circuits are coincident. In cylindrical coils in 
which the current is unifurmly distributed through 
all the parts of the conductor section, what I here 


FIG. 9. 


term the electrical middle or the centre of 
gravity of the ampère turns of the coils will be the 
plane at right angles to its axis at its middle, that 
of B and C, in Fig. 4, being indicated by a dotted 
lines To repeat, then, when the centres or centre 
planes of the conductors, Fig. 4, coincide, no indi- 
cation of electro-inductive repulsion is given, 
because it is mutually balanced in all directions ; 
but when the coils are displaced, a repulsion is 
manifested, which reaches a maximum at a position 
depending on the peculiarities of proportion and 
distribution of current at any time in the two cir- 
cuits or conductors. 


- It is not my purpose now to discuss the ways of 
determining the distribution of currents and 
mechanical effects, as that would extend the pre- 
sent paper much beyond its intended limit. The 
forms and relative arrangement of the two con- 
ductors may be greatly varied. In Fig.5 the parts 
are of equal diameter, one, B, being a closed ring, 
and the other, C, being an annular coil placed 
parallel thereto; and an iron core or wire bundle 
placed in the common axis of the two ooils in- 
ereases the repulsive action. B may be simply a 
disc or plate of any form, without greatly affecting 
the nature of the action produced. It may also be 
composed of a pile of copper washers or a coil of 
wire, as before indicated. 

An arrangement of parts somewhat analogous to 
that of a horseshoe eleotro-magnet and armature 
is shown in Fig. 6. The alternating current coils, 
CC’, are wound upon an iron wire bundle bent 
into U form, and opposite its poles is placed a pair 
of thick copper discs, B B', which are attracted 
and repelled, but with an excess of repulsion de- 
pending on their form, thickness, do. 

If the iron core takes the form of that shown by 
II, Fig. 7, such as a cut ring with the coil, C, 
wound thereon, the insertion of a heavy copper 
plate, B, into the slot or divided portion of the 


1 
4 3 > 


ring will be opposed by a repulsive effort when 
alternating currents passin ©. This was the first 
form of device in which I noticed the phenomenon 
of repulsive preponderance in question. The ten- 
dency is to thrust the plate B out of the slot in 


Fia lt. 


the ring excepting only when its centre is coinci- 
dent with the magnetic axis joining the poles of 
the ring between which B is placed. 

If the axes of the conductors, Fig. 5, are not 
coincident, but displaced, as in Fig. 8, then, besides 
a simple repulsion apart, there is a lateral com- 
ponent or tendency, as indicated by the arrows, 
Akin to this is the experiment illustrated in Fig. 9. 
Here the closed conductor B is placed with its 
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plane at right angles to that of C, wound on a wire 
bundle. The part B tends to move toward the 
centre of the coil C, so that its axis will be in the 
middle plane of C, transverse to the core, as indi- 
cated by the dotted line. This leads us at once to 
another class of actions—i.e., deflective actions. 
When one of the conductors, as B, Fig. 10, com- 
posed of a diso, or, better, of a pile of thin copper 
discos, or of a closed coil of wire, is' mounted on an 
axis, X, transverse to the axis of coil C, through 
which coil the alternating current passes, a defleo- 
tion of B to the position indicated by dotted lines 
will take place, unless the plane of B is at the 
start exactly coincident with that of C. If slightly 
inclined at the start, deflection will be caused as 
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stated. It matters not whether the coil O incloses 
the part B, or be inclosed by it, or whether the coil 
C be pivoted and B fixed, or both be pivoted. 
In Fig. 11 the coil C surrounds an iron wire core, 
and B is pivoted above it, as shown. It is de- 
ets as before, to the position indicated in dotted 
ines. 


It is important to remark here that in cases 
where deflection is to be obtained, as in Figs. 10 
and 11, B had best be made of a pile of thin 
washers or a closed coil of insulated wire instead 
of a solid ring. This avoids the lessening of 
effect which would come from the induction of 
currents in the ring B, in other directions than 
parallel to its circumference. 

We will now turn our attention to the explana- 
tion of the actions exhibited, and afterwards refer 
to their possible applications. It may be stated 
as certainly true that were the induced currents in 
the closed conductor unaffected by any self-induo- 
tion, the only phenomena exhibited would be 
alternate equal attractions and repulsions, because 
currents would be induced in opposite directions to 
that of the primary current when the latter 
current was changing from zero to maximum 
positive or negative ourrent, 80 producing 
repulsion; and would be induced in the same 
direction when changing from maximum positive 
or negative value to zero, so producing attrac 
tion. 

This condition can be illustrated by a diagram, 
Fig. 12. Here the lines of zero current are the 
horizontal straight lines. The wavy lines represent 
the variations of ourrent strength in each conductor, 
the current in one direction being indicated by that 
portion of the curve above the zero line, and inthe 
other direction by that portion below it. The 
vertical dotted lines simply mark off corresponding 
portions of phase or succession of times. ; 

Here it will be seen that in the positive primary 
current descending from m, its maximum, to the 
zero line, the secondary current has risen from its 
zero to mi, its maximum. Attraction will therefore 
ensue, for the currents are in the same direction in 
the two condactors. When the primary current 
increases from zero to its negative maximum n, the 
positive current in the secondary closed circuit will 
be decreasing from mi, its positive maximum, to 
zero; but, as the currents are in opposite directions, 
repulsion will occur. These actions of attraction 
and repulsion will be reproduced continually, there 
being a repulsion, then an attraction, then a 
repulsion, and again an attraction, during one com- 
plete wave of the primary current. The letters r, 


|a at the foot of the diagram, Fig. 12, indicate this 


succession, i ; 
In reality, however, the effects of self-induction 
in causing a lag, shift, or retardation of phase in 
the secondary current will considerably m the 
results, and especially so when the secondary con- 
ductor is constructed so as to give to such self 
induction a large value. In other words, the 
maxima of the primary or inducing current will no 
longer be found coincident with the zero points 
the secondary currents. The effect will be the 
same as if the line representing the wave of the 
secondary current in Fig. 12 had been shiite 
forward to a greater or less extent. This is indi- 
cated in diagram, Fig. 13. It gives, doubtless, an 
exaggerated view of the action, though from the 
effects of repulsion which I have produced, I should 
say it is, by no means, an unrealisable condition. 


It will be noticed that the period during which 
the currents are opposite, and during which re 
pulsion can take place, is lengthened at the ex 
of the period during which the currents are in wo 
same direction for attractive action. These differ. 
ing periods are marked r,a, &o., or the period 
during which repulsion exists 18 from the zero 
the primary or induoing ourrent to the succeeding 
zero of the secondary or induced current ; and the 
period during which attraction exists is from the 
zero of the induced current to the zero of inducing 
current. ht , 

But far more important still in giving prominence 
to the repulsive effect than this difference of effeo- 
tive period is the fact that during the period 
repulsion both the inducing and induced currents 
have their greatest values, while during the period 
of attraction the currents are of small amounts 
comparatively. This condition may be otherwise 
expressed by saying that the period during which 
repulsion occurs includes all the maxima of curren 
while the period of attraction includes no maxima. 
There is then a repulsion due to the summative n 
of strong opposite currents for a lengthened period, 
against an attraction due to the summative efteots 
weak currents of the same direction during a shortene 
period, the rostini effect being a greatly pre 

onderating repulsion. , 
2 Itis now not dition to understand all the actions 
before described as obtained with the varied re 
tions of coils, magnetic fields, and closed circuits. 
It will be easily understood, also, that an alter- 
nating magnetic field is in all respects the same 8$ 
an alternating current coil in producing repulsion 
on the closed conductor, because the repulsions 
between the two conductors are the result 
magnetio repulsions arising from opposing fi 
produced by the coils when the ourrents are 
opposite directions in them. 0 
hus far I have applied the repulsive 20 im 
desoribed in the conatruotion of alternating curren 
indicators, alternating current arc lamps, regulating 
devices for alternating ourrents, and to rotary 
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motors for such currents. For current indicators, 
a pivoted or suspended copper band or ring com- 
posed of thin washers piled together, and insulated 
from one another, and made to carry a pointer or 
index has been placed in the axis of a coil convey- 
ing alternating currents whose amount or potential 
is to be indicated. Gravity, or a spring, is used to 
bring the index to the zero of a divided scale, at 
which time the plane of the copper ring or band 
makes an angle of, say, 15° to 20° with the plane of 
the coil. This angle is increased by deflection r.cre 
or less great, according to the current traversing 
the coil. The instrument can be calibrated for set 
conditions of use. Time would not permit of a 
full description of these arrangements as made up 
to the present. 

In arc lamps the magnet for forming the arc can 
be composed of a closed conductor, a coil for the 
passage of current, and an iron wire core. The 
repulsive action upon the closed conductor lifts and 
regulates the carbon in much the same manner that 
electro magnets do when continuous currents are 
used. The electro-inductive repulsive action has 
also been applied to regulating devices for alter- 
nating currents, with the details of which I cannot 
now deal, 

For the construction of an alternating current 
motor which oan be started from a state of rest the 
principle has also been applied, and it may here be 
remarked that a number of designs of such motors 
is practicable. 

One of the simplest is as follows: The coils C, 
Fig. 14, are traversed by an alternating current, 
and are placed over a coil B, mounted upon a 


Fio 15. 


horizontal axis, transverse to the axis of the coil C. 
The terminals of the coil B, which is wound with 
insulated wire, are carried to a commutator, the 
brushes being connected by a wire, as indicated. 
The commutator is so constructed as to keep the 
coil B on short circuit from the position of 
coincidence with the plane of C to the position 
where the plane of B is at right angles to that of 
C; and to keep the coil B open-cirouited from the 
right-angled position, or thereabouts, to the position 
of parallel or coincident planes. The deflective 
repulsion exhibited by B will, when its circuit is 
completed by the commutator and brushes, as de- 
scribed, act to place its plane at right angles to that 
of C; but being then open-circuited, its momentum 
carries it to the position just past parallelism, at 
which moment it is again short-circuited, and so on. 
It is capable of very rapid rotation ; but its energy 
is small. Ihave, however, extended the principle 
to the construction of more complete apparatus. 
One form has its revolving portion or armature 
composed of a number of sheet iron discs wound as 
usual with three coils crossing near the shaft. The 
commutator is arranged to short-circuit each of 
these coils in succession, and twice in a revolution 
and for a period of 90° of rotation each. The fiel 
coils surround the armature, and there is a lami- 
nated iron field structure completing the magnetic 
circuit, I may say here that surrounding the 
armature of a dynamo by the field coils, though 
very recently put forth as a new departure, was 
described in various Thomas-Houston patents, and 
to a certain extent all Thomson-Houston machines 
embody this feature. 

_ Figs. 15 and 16 will give an idea of the construc- 
tion of the motor referred to. C Ci are the field 
coils or inducing coils, which alone are put into the 
alternating current circuit. II is a mass of 
laminated iron, in the interior of which the arma- 


ture revolves, with its three coils, B, Ba, Ba, wound 


on a core of sheet iron discs, The commutator 
short-circuits the armature coils in succession in 
the proper positions to utilise the repulsive effect 
set up by the currents which are induced in them 
by the alternations in the field coils. The motor 
has no dead point, and will etart from a state of 
rest and give out considerable power; but with 
what economy is not yet known. 

A curious property of the machine is that at a 
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certain speed, depending on the rapidity of the 
alternations in the coil ©, a continuous current 
passes from one commutator brush to the other, 
and it will energise electro magnets, and perform 
other actions of direct currents. Here we have, 
then, a means of inducing direct currents from 
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alternating currents. To control the speed, and 
keep it at that required for the purpose, we have 
only to properly gear the motor to another of the 
ordinary type for alternating ourrents—namely, an 
alternating-current dynamo used as a motor. The 
charging of storage batteries would not be difficult 
with such a machine, even from an alternating 
eg line, though the losses might be consider- 
a @. 


PLEASANT NEWS OF AN OLD AND 


VALUED CORRESPONDENT. 


1 Every Evening, published at Wilmington, 
Del., U.S.A., says:—Prominent among the 
practical Americans known through the excellence 
of their workmanship andthe delightful scientific 
symposium which finds expression in the columns of 
the ENGLISH MECHANIC, as well abroad as at 
home, is John A. Brashear, of Allegheny, Pa. There 
is much encouragement in Mr. Brashear's career for 
thousands of others who, through stress of 
circumstances, are labouring in fields where they 
cannot put their heart in their work, while conscious 
of their ability to do something else much better 
if the opportunity to“ reach the place they were 
created to fill” ever comes to them. A few years 
ago he was working ina rolling-mill by day and 
experimenting at his home by night in the grinding 
of specula for reflecting telescopes. He found 
that he could make good telescopes, and it was 
not long before others found this out also. Then 
there came a time when he could cut loose from 
the rolling-mill and devote his entire attention to 
the more attractive work in which he took the 
delight of the true artist. He began on a very 
small scale, buthe laboured zealously, studied hard 
and has within seven or eight years conquered 
both prosperity and fame. His new factory in 
Allegheny has 4,100 ft. of floor space, he employs 
seven assistants, and he writes, in a manner 
thoroughly characteristic of the straightforward 
man all who know him have found him to be: 
“Here I am with an amount of work ahead almost 
appalling and still growing. Don't know what I 
shall do unless I hire more men, decline the work, 
or raise the prices. I want to do the honourable 
only, and hence I guess I'll have to get more help.” 
In addition, Mr. Brashear is building a small 
glass factory in which to make his own optical 
glass with more care and nicety than he can 
procureitfrom others. Mr. Brashear's Wilmington 
friends will be glad to hear that he is doing so 
well, but the lesson of his progress is one not to be 
measured by dollars and cents. He has shown to 
the world what an American artisan with his whole 
heart in his work can do. He has supplemented 
the achievements of Alvan Clark and Co., in 
making American optical surfaces famous every- 
where for excellence of workmanship. Brashear's 
prisms, diffraction plates, specula, flats, telespectro- 
scopes, and kindred productions of high class are 
as well known in Berlin, St. Petersburg, and 
Melbourne as they are at Washington and 
Cambridge. The extreme accuracy of some of 
this work may be appreciated by the result of a 
test made of one of his optically flat surfaces in 
Melbourne, in which it was demonstrated that the 
upper and lower surfaces of the comparatively thin 
g ass were so nearly parallel that the lines 

ounding them would not come together if pro- 
longed for five miles. 
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THE LIVERPOOL ASTRONOMICAL 
SOCIETY. 


Y the permission of the President and Council 
of the Royal Astronomical Society the 
annual general meeting of the Liverpool 
Astronomical Society was held on the 8th 
of July, at the rooms of the Royal Astrono- 
mical Society at Burlington House. There 
was a large attendance of members. The president, 
the Rev. T. E. Espin, took the chair at 8 p.m. 
The minutes of the peon meeting having 
been read and confirmed, Mr. Wesley read the re- 
port of the auditors (Mr. W. H. Wesley and Mr. 
H. Sadler) from which it appeared that the society 
hasa small balance in hand. In reading the annual 
report of the Council the secretary, Mr. W. H. 
Davies, stated that very satisfactory progress had 
been made during the past session, no fewer than 
231 members and 11 honorary associates having 
been elected, making a present total of 440 mem- 
bers and associates. A most important branch had 
been formed by the constitution of the Per- 
nambuco Branch of the Society Sonniu 
of 111 members, including the Emperor o 
Brazil as honorary associate. Associate branches 
in Western and Southern Australia were 
also in course of formation. Upwards of 150 
valuable books and pamphlets had been presented 
to the Society during the past session, and a cata- 
logue of the library is in process of formation. 
Special acknowledgement was due to the valuable 
work performed by the sections. The Lunar 
Section has undertaken the systematio study of 
some of the most remarkable formations on the 
moon, with a view to map and catalogue the details 
they include. It is hoped that before long it will 
be practicable to undertake the mapping of portions 
of the lunar surface on a much larger scale than 
has as yet been attempted. A second section has 
undertaken the systematic study of star colours, 
and the colours of some 750 of the brighter stars 
have been examined with that end in view, while 
Birmingham’s “ Red Star Catalogue” is in course of 
revision. In the variable star section a close watch 
has been kept on suspected variables, and it is pro- 
posed to examine double stars in which a variation 
of light is suspected. In the Double Star section 
measures of some 50 pairs have been published, 
and it is hoped that the remainder of the first 
series of measures of 200 double stars will be read 
for publication by the end of the year. The wor 
of the Meteoric section has been very actively 
pushed forward, and upwards of 300 observations 
have been recorded. It is hoped that by the end 
of the year a catalogue of about 1,000 radiant 
points will be ready for publication. Owing to the 
scarcity of sunspots during the last year, the Solar 
section had but little to report. A set of discs had 
been published for determining the positions of 
sunspots. The Planetary section has been sub- 
divided, two subsections, one devoted to the study 
of the planet Jupiter, and the other to that of 
Saturn, having been created. The red spot and 
other markings on the planet Jupiter are at present 
being carefully watched, and a reportembodying the 
results obtained will be drawn up for the Society 
at the first meeting in the autumn. A series of 
illustrated papers on the subject will be published 
throughout next session. It is intended to devote 
special attention to the apparent rapid changes in 
the details of the ring system and the shadow of 
the ball on the rings of the planet Saturn. The 
Comet-seeking Section will commence systematic 
work in August. An Educational section has been 
formed for the purpose of relieving the strain upon 
the other sections, by assisting the beginner until 
he becomes sufficiently advanced to take a satis- 
factory part in the work of some particular section. 
This department will include instruction in the 
general outlines of astronomy, and in elementary 
optics so far as relates to telescopio and spectro- 
scopic work, The report concluded by tenderin 
the warmest thanks of the council to the Counoi 
of the Royal Astronomical Society for their 
courtesy in permitting the Annual Meeting to be 
held in their rooms. 

The Rev. T. E. Espin read the Observer's 
report. He said that a large number of members 
hud availed themselves freely of the means of 
verifying observations afforded them under sections 
1 and 2 of By-law XI., and the correspondence had 
been heavy; in every case, however, the large 
aperture of the telescope had enabled him to verity 
the observation. The work done under section 3, 
which states that the Observer shall undertake 
some systematic work for the Society, has been 
chiefly searching for red stars, and reobserving 
those already known, with a view to the new edi- 
tion of Birmingham's “ Red Star Catalogue,” which 
is now well in hand. Up to the present time over 
220 new red stars had been detected. In November 
last a spectroscope was devised capable of showing 
star spectra to the 9th magnitude, and now every 
new red star detected was observed with the spectro- 
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scope as well, During the past year 87 stars with 
remarkable spectra of Type III. and 23 of type IV. 
were detected. A description of the spectroscope 
had been published in the ENGLISH MECHANIC. 
Some of the results of the work done had been 

ublished privately, and most of the results of the 
late observations in the pages of the Astronomische 
Nachrichten. The usual variable star observations 
had been forwarded to Harvard College, and are 
now in print. Two lang-period variables had been 
detected, and a new star of the 7th magnitude 
in Cygnus, which has now faded to below the 
10th magnitude. 

It was resolved that the reports of the Council 
and Special Observer should be printed in the 
Journal of the Society. 

A somewhat desultory conversation ensued on 
the question of the abolition of the post of Special 
Observer and the adoption of a seal for the Society, 
and both questions were deferred for the further 
consideration of the Council. 

Thanks were voted to the auditors, contributors 
to the Journal, Directors of Sectious, the President, 
the Sorutineers of the Ballot, and to the Council 
of the Royal Astronomical Society for the use of 
their rooms. The following members and honorary 
Associates of the Society were declared elected as 
officers and Council for the coming year :—Presi- 
deut, Mr. Denning; Vice-Presidents, Mr. Elger, 
the Rev. T. E. Espin, Mr. Gore, and Mr. Newall ; 
Special Observer, Mr. Gill; Editor, Mr. Sadler; 
Librarian, Mr. Defieux ; Secretary and Treasurer, 
Mr. W. H. Davies ; Council, Miss E. Brown, Majors 
Markwick and Watson, Messrs, Backhouse, Calver, 
Deane, Gill, Higgs, Lynn, Monck, Oliphant, and 
Tarrant; as representatives for the Pernambuco 
Branch, Messrs. Elger and Franks. Directors of 
Sections: Solar, Miss Brown; Lunar, Mr. Elger ; 
Meteoric and Comet - Seeking, Mr. Denning; 
Coloured Star, Mr. Franks; Double Star, Mr. 
Tarrant; Variable Star, Mr. Gore; Educational, 
Mr. Gill; Planetary (Jupiter), Mr. Denning. Mr. 
Wassell read a paper, illustrated by diagrams, on 
“ Methods of Working and Testing Specula.” The 
meeting adjourned at 5.30 p.m. 


Carbon in Iron.—Herr A. Ledebur has been 
making experiments on the behaviour of pig-iron 
when heated in wood charcoal, which are described 
in Stahl u. Eisen. In earlier experiments the 
samples of pig-iron employed contained but little 
manganese and phosphorus, and were comparatively 
rich in silicon. He has therefore made experiments 
with low silicon metals, with varying amounts of the 
other elements. Nine test pieces of various kinds 
were packed separately, amidst small fragments of 
charcoal, in a pot such as is used for making 
malleable castings. They were then heated to 
about 1,000deg. C. for 108 hours. On examining 
the samples, it was found that in all malleable irons 
the percentage of carbon had increased; thus in— 
Fibrous wrought iron from 0°10 to 0°58 per cent. 
Thomas steel from O11 to 026 per cent. 
Cast steel from 040 to 065 per cent. 
Similarly in a manganiferous (2°75 per cent. Mn) 
cast iron for the Thomas process the carbon had 
increased from 2°63 to 3:27 per cent., whilst in a 
refined Lowmoor iron, with but a trace of mangan- 
ese, it was constant at 3°5 per oent.; in all the 
other specimens there was actually a diminution 
in the amount of carbon. Thus although con- 
firmatory of previous experiments, no further light 
is thrown on the cause of the decrease noted with 
so many samples of cast iron. The silicon and 
W percentages alike remain unchanged. 

ith the alteration in composition was a corre- 
. sponding change in the appearance and in the 
physical properties: all 1 with less than 

1 per cent, of manganese having become granular, 
soft, and comparatively tough, whilst the mangan- 
ese Thomas cast iron, above alluded to, remained 
unaltered in fracture and in brittleness. 


The Value of the Sunflower.—It is stated 
on the authority of a Cuban journal that since the 
sunflower has been cultivated in certain swampy 
districts on the banks on the river Potomac 
malarial fever has almost ceased to be endemic 
there. Similar beneficial results appear also to 
have followed the cultivation of this plant in the 
neighbourhood of the mouth of the Scheldt in 
Holland. The editor of the Monthly Journal of 
Pharmacy, who has been engaged in observations 
on sunflowers, found that during the month of 
June, 1885, a quarter of an acre of sunflowers 
exhaled, with a mean temperature of 70° F. at mid- 
day, exactly 1,950 gallons of water in the form of 
vapour, or sixty-five gailonsaday. He attributes 
the antimalarial action of the sunflower therefore 
not only to its properties of absorbing and destroy- 
ing the malarial miasm and of emitting an abund- 
ance of pure oxygen, as taught by other writers 
but also to its great capacity, owing to its rapid 
and vigorous vegetation, of absorbing and utilising 
the moisture of the soil in districts which are unfit 
for human habitation. He likewise suggests that 
the aromatio odour of the flowers may perhaps be 
possessed of antiseptic virtues. 


SCIENTIFIC NEWS. 


N connection with the Congress of the 
Sanitary Institute of Great Britain, to be 
held from September 20th to October 15th at 
Bolton, there will be a “ Health Exhibition,” 
which will include sanitary apparatus and 
appliances, heating and cooking apparatus, 
articles relating to personal hygiene, domestic 
economy, foods, clothing, electric apparatus, 
telephones, life and labour saving appliances, 
&c., provided exhibitors come forward and make 
applications for space. 


It is proposed to form a museum of objects 
of ethnological interest in connection with the 
Anthropological Section of the British Associa- 
tion at the forthcoming meeting at Manchester, 
of which section Prof. Sayce is president. This 
exhibition will include a remarkable series of 
casts taken from squeezes recently obtained by 
Mr. Flinders Petrie during his work in Egypt 
on behalf of a committee of the British Associa- 
tion. The casts are of much value in enabling 
the anthropologist to determine the racial 
characteristics of the people. represented on the 
Egyptian monuments, 


The “present” weather always appears to 
those who find in it a subject for conversation 
either the worst or the best season known ; but 
in connection with the dry season we have, let 
us hope, seen the end of, Mr. Symons says in 
his magazine :—“ Probably every one is pre- 
pared for the statement that the six months of 
the present year, already elapsed, have been 
unprecedently dry, and June especially so: But 
this is not the case as regards the British Isles 
generally, and for England we do not have to 
look far back to finda month as dry as, or drier 
than, June, and only about ten years to find the 
corresponding six months much drier. To 
consider June first: The really remarkable 
—and, we believe, almost unprecedented— 
phenomenon is the long spell of absolutely 
rainless weather, for of the 150 stations 
whose results are printed in this magazine, 
there are scarcely twenty at which the absolute 
drought did not extend to fourteen days. This 
has been put into tabular form on the rules 
laid down in British Rainfall, 1884, p. 166, the 
‘ Absolute Droughts’ being periods of fourteen 
or more days absolutely without rain, and the 
‘Partial Droughts’ periods of twenty-eight or 
more days with not more than 25in. of rain. 
We may, perhaps, summarise by saying that 
the absolute drought of June appears to be un- 
precedented, and perhaps the smallness of the 
rainfall over the whole of the United Kingdom 
is the same; but that, taking the counties 
individually, we can find for each, at no distant 
date, months with a rainfall almost as small. 
This exceptionally dry month, coming after 
several others witha rainfall below the average, 
has naturally tried the resources of water works 
all over the country; some of them have 
apparently failed, others are expected to do so, 
and there is a general cry of unprecedented 
drought. How far this cry is justified is open 
to question, though there is no doubt that, in 
some districts, the deficiency of rainfall is con- 
siderable.” 

At a recent meeting of the Royal Society of 
Edinburgh, Prof. Tait communicated a paper 
by Mr. A. C. Mitchell on the thermal con- 
ductivity of iron, copper, and German silver. 
Mr, Mitchell’s investigation was undertaken in 
order to settle a question which arose in con- 
nection with the experiments made some years 
ago by Prof. Tait and Prof, Forbes indepen- 
dently. The results agree very closely with 
those of Prof. Tait, and it may now be accepted 
that the thermal conductivity of iron is prac- 
tically the same at all temperatures, while that 
of copper and German silver is augmented by 
increase of temperature. At the same meeting 
Prof, Tait in a paper on “ Glories,” alluding to 
those previously noted at Ben Nevis, maintained 
that the phenomena were produced by very 
much the same sort of process as that in coronæ, 
though the working of it out might bea matter 
of excessively greater mathematical difficulty. 

The Government of India have undertaken a 
topographical survey of the native states of 
Travancore, Padukota, and Cochin. The last 
survey was made 70 years ago. Some of the 
mountainous tracts of Travancore and Cochin 
are still absolutely blank on the maps. 


The Government Technical Education, or 


rather Technical Instruction Bill, has been pub- 
lished, and has met with anything but a favour- 
able reception, for it is evident that the con- 
trol of technical instruction will be left 
practically to the Science and Art Department, 
while the ratepayers will find the money. 


Some serious cases of poisoning amongst 
children occurred recently at Greenock, through 
eating, it is supposed, the roots of Œnanthe 
crocata, which resemble those of the parsnip, 
under the impression that they were “ ladies’ 
nuts.” Real technical education would do 
much to prevent such cases, though chil- 
dren will eat or taste almdést anything, as 
has been recently witnessed at Pollokshaws, 
where two children out of eight attacked died 
from arsenical poisoning, having picked up in 
the street some arseniate of soda. 


An interesting volume relating to the 

“ Grand Concours International des Sciences 
et de l'Industrie, which is to be held at 
Brussels in the year 1888, has just been issued. 
It consists of reports drawn up by the Com- 
mittee which have been. appointed to make 

preparations for the Exhibition. From a 

circular issued under the authority of M. Léon 
Somzée, the president of the Executive Com 

mittee, we learn that the success of the Exhibi- 
tion, from the point of view of exhibits, is 
already assured, France, Italy, and England 
being well represented. 


Prof. Helmholtz has been appointed presi- 
dent of the Kuratorium of the Physical and 
Technical Imperial Institute of Berlin, which 
is to be opened on April 1 next year. Dr. 
Werner Siemens, whose donation put the estab- 
lishment on a working basis, and Prof. Forster, 
Director of the Berlin Astronomical Observa- 
tory, will also be curators. The Physico- 
Technical Institute has not been devised for 
teaching purposes, but purely to facilitate re- 
search, in which the curators will be always at 
hand, as experts and consultants, to assist the 
investigator. It will be under Government 
protection and control, the authority ulti- 
mately responsible for its success being the 
Minister of the Interior. 


At a recent meeting of the Entomological 
Society, Mr. M'Lachlan reminded the Fellows 
that at a meeting of the society in October, 
1886, he exhibited a number of the so-called 
„jumping seeds” of Mexico, containing larve 
of the Carpocapsa saltitans (Westwood), The 
seeds have long ceased to jump, which proves 
that the larvæ are dead, have become quiescent, 
or have pupated. In June, Mr. M'Lachlan . 
opened one of the seeds, and found therein a 
living pupa, which turned into a moth on 
July 4. 


The use of poisonous colours in the prepara- 
tion of articles of food or confectionery is Pro 
hibited in Germany by an Act which“ has 
received the Imperial assent, The substances 
indicated are colours and colour preparations 
containing antimony, arsenic, barium, lead, 
cadmium, copper, quicksilver, uranium, zino, 
tin, gamboge, coraline, or picric acid. The 
coverings used for holding or wrapping articles 
are subject to the above general regulations; 
but exceptions are made for sulphate of barium, 
coloured baryta lacquers (free from carbonate 
of barium), chrome oxide, copper, tin, zino, 
and their alloys (when used as metallic colours), 
cinnabar, oxide of tin, sulphuret of tin (when 
used in mosaic gilding), and colours burnt into 
the glass, glaze, or enamel of receptacles, as 
well as those used in painting the outside of 
packages, &., composed of impermeable 
substances, The prohibition of the first- 
named group of noxious ingredients ex- 
tends (with exceptions generally corresponding 
with those already named) to cosmetic pre- 
parations, or dyes used for the skin, hair, or 
mouth, as well as to toys, picture books, 
flowerpot frames, &c. Special restrictions 
against the use of arsenic are made with regard 
to printing and lithographic work, as well as 
with respect to wall-paper, carpets, furniture 
stuffs, paints, &o.; a small maximum quantity 
being permitted in textile articles. 


M. Sambuc contributes to the Rere 
d'Hygiène a note in which he calls attention to 
the danger arising by the distribution of hy- 
drogen from voltaio batteries. Besides the 
danger of shattering of the vessels, the 
hydrogen spreading in the air may form an 


TM VN PEL 


JULY 29, 1887. 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,166. 


509 


explosive mixture; and it may have a cooling 
effect through its great conductivity for heat. 
It also deadens the voice and alters its timbre. 
Farther, if, as may be, the hydrogen is charged 
with sulphur, arsenic, phosphorus, carbon, or 
silicium, there are other and greater dangers. 
These facts are not cited against the use of the 
electric light, but to induce proper care in 
those who use it. It does not appear to have 
occurred to the new alarmist that no sensible 
person would keep such batteries in the house, 
unless in a cellar ventilated to the outer air. 


M. Letang has described to the Paris Academy 
of Sciences a new regulator for the electric arc, 
which is simple dnd without delicate parts 
liable to get out of order. An electro-magnet, 
attracting an armature, is excited by a shunt 

current from the two carbons, and attracts the 
armature when the shunt current reaches a cer- 
tain strength ; that is to say, when the arc 
reaches a certain length. The armature breaks 
the shunt circuit, and being drawn back by a 
spring makes the shunt circuit again, and so on. 
A vibratory movement is thus produced, which 
is caused to act upon a brake, maintaining the 
carbons a little apart and allowing them to ap- 
proach regularly. The employment of a small 
arc gives a very steady and intense light of 
about 114 standard candles for a current of 3 
ampères at 50 volts, This is at the rate of 1:3 
watt per candle. The efficiency is greater 
when the regulators are worked in series, and 
is about 1:1 watt per candle. | 


A new incandescent electric lamp has, it is 
said, been devised by the electrician of the 
Julien Power Storage Company at Brussels. 
The filament is made of a new material, and 
gives a discharge of electricity in the hydrogen- 
filled bulb which produces an aureole of light. 
It is claimed that the illuminating power is 
one-third greater than in the Edison lamp for 
the same expenditure of energy. 


Electric lights were measured recently by 
Prof. Henry Morton, of the Stevens Institute 
of Technology, in the city of New York, and 
he found that the best of what were called 
2,000 candle-power lamps gave only a power of 
800 candles. He assumes that the term“ 2,000 
candle-power” has become a technical expres- 
sion with the electric light companies to denote 
ei of from 500 to 1,000 actual candle- 

wer, 


The University of Göttingen will celebrate 
the 150th anniversary of its foundation on 
August 7 next. 


The Swiss National Assembly has determined 
to incorporate a law for the protection of 
peed inventions, The voting was three 

one, 


What can be done by judicious efforts in the 
artificial rearing of fish is well shown by the 
statement that the number of shad hatched in 
the Hudson this year through the efforts of 
Seth Green, backed by the State of New York, 
is 3,800,000. The catch of shad this season is 
larger than ever before known, and the price 
has fallen very low, 5dol. to 10dol. per hundred 
being the ruling rates. Some who contracted 
early to take all the shad offered at 15dol. per 
hundred have been obliged to repudiate their 
contracts. Shad hatching in the Hudson has 
been in progress a number of years, and the 
supply of shad increases every year. They 
come up the Hudson only at spawning time, 
and when artificial shad hatching was begun it 
was all the managers could do to get female 
shad to supply half a million spawn. Now the 
supply is practically inexhaustible. The shad 
has this peculiarity, that it lives and grows 
mainly in the ocean, getting its food from the 
millions of insects that swarm in its depths. 
But every year the instinct of the shad teaches 
it to return to its birthplace for spawning. 
Thus any State that has a river running into 
the ocean needs only to get some shad spawn, 
and start a colony of shad from its waters, to 
secure a supply of this important article of 
food after a few years. 


The Acting-Consul at San Francisco reports 
that the vintage of last year, though not so 
large as that of 1885, was most satisfactory, 
while the quality of the wine produced shows 
great improvement upon that of late years. 
757,600 gallons were exported by sea, and about 
4,500,000 gallons went by rail to New York. It 
is estimated that in the whole state there are 


now 180,000 acres bearing vines. Increased atten- 
tion is paid every year to the practice, which is 
found to be useful, of grafting foreign cuttings 
on the Missouri grape ; those of the Bordeaux 
and Sauterne type are specially selected for the 
purpose. It would perhaps be found more 
advantageous to endeavour to raise new 
varieties. 


At the meeting of the San Francisco Micro- 
scopical Society on June 8, an ingenious device, 
called the “ Quimby Mounting Cabinet,” was 
received for inspection from the society’s inde- 
fatigable corresponding member, E. H. Griffith. 
Its purpose is to facilitate the illumination of 
objects by transmitted light during the process 
of mounting, and this object is very satisfac- 
torily attained by the apparatus referred to, 
both by daylight and artificial light. Dr. Self- 
ridge brought a sample of the Oakland water 
supply, which upon examination was found to 
contain large nnmbers of the interesting infu- 
sorian, Ceratium longicorne. Some four years 
ago the water supply of this city contained 
enormous numbers of the same little organ- 
ism, At the meeting on June 22 it was an- 
nounced that Mr. A.J. Doherty, of Manchester, 
would visit the city in a few months, and 
that arrangements had been made with him 
for a series of demonstrations of the most 
approved methods used in the preparing and 
mounting of objects for the microscope. The 
useful little device known as “Griffith’s Focus 
Indicator,” was shown by Mr. Riedy. Its object 
is to enable an approximate focus to be obtained 
almost instantly, and to prevent the accidental 
crushing of a slide or cover-glass by the object- 
ive, in focussing. Mr. Norris announced that 
through the kindness of Mrs, Ashburner he had 
come into the possession of a number of exqui- 
site slides, mounted by the late Prof. Ashburner, 
comprising preparations of the celebrated 
“ original Santa Monica” find. No better dis- 
position could be made of these, Mr. Norris 
thought, than to distribute them among the 
members of the society, which he proceeded to 
do. Specimens of rich diatomaceous earths 
from near San Pedro, and from near Santa 
Monica, collected by Mrs. Bush of San José, 
were also handed in by Mr. Norris. 


USEFUL AND SCIENTIFIC NOTES. 


— — 


A New Grain-Drying Machine. — At Castle- 
bank Mills, Dumfries, recently, a trial took place 
of a machine which promises to ꝓevolutionise the 
system of -grain-drying. Though small, in this 
case, it dries at the rate of about forty bushels per 
hour. It takes the form of an iron case, 14ft. long, 
10ft. high, and 2ft. wide; while the interior is 
occupied by a system of four wire cylinders, with 
a screw on the outer surface of each, extending 
its entire length. The heated air from the furnace 
enters at the basement, and the grain, which is 
supplied at the top, is carried by the screws from 
cylinder to cylinder, and discharged after a journey 
of about an hour's duration, perfectly dry and 
hard, Above the uppermost cylinder there is a 
chamber 2ft. deep, where an exhaust fan is fixed 
to maintain a continuous current of hot air, and 
expel the steam as it rises off the grain. Among 
the other advantages olaimed for the machine is 
that the drying is more equal than is effected by a 
kiln, that the heating can be done at 50 per cent, 
less cost, and that the machine can be, if so desired, 
shifted from one locality to another. The machine 
was invented by Mr. James Black, Dumfries, 
formerly a kilnman, and the cost is stated by alocal 
contemporary to be £200. 


THE following is given for a lecture experiment 
by C. Schall:—The specific heat of zinc is nearly 
twice as great as that of tin, and this, taken in con- 
junction with the fact that both metals have nearly 
the same specific gravity, renders them suitable for 
demonstrating Dulong and Petit's law for lecture 
purposes. Rods of the two metals of similar 
section and equal weight are heated to 150—170deg. 
and then placed on paraffin- wax ; the paraffin melted 
by each can be weighed, and is proportional to the 
specific heat of the metal in question. 


THE new contact apparatus of the Westminster 
clock was brought into action on May 22nd, 1886, 
and the automatic signals from the clock have been 
received at Greenwich regularly from that date 
except on three days following the snowstorm o 
December 26—27. The error of the clock was 
insensible on 25 per cent. of the days of observa- 
tion, Isec. on 40 per cent., 28sec. on 22 per cent., 
8sec. on 11 per cent., and 4sec. on 2 per cent. On 
one day the signal was 15seo, late, and on another 
day 10sec. late. : 


LETTERS TO THE EDITOR. 


— 

[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that alt 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the BDITOK of 
the ENGLISH MECHANIO, 332, Strand, W.C. 

All Cheques and Post-ofice Orders to be made payabdie to 
J. PASSMORE EDWARDS. 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. 

«I would have everyone write what he knows, and as 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, thatas to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
great inconveniences derive their original.”—Montaigne’s 

says. 

á — — 

THE SEYBERT COMMISSION ON 
SPIRITUALISM — THE „ BIBLIO- 
GRAPHIE GENERALE DE L'ASTRO- 
NOMIE ”—MANUAL LABOUR VERSUS 
GENTEEL OCOUPATIONS — TEOH- 
NICAL EDUCATION AND THE 
STATE—POISONING CATS—SHOWING 
BUT LITTLE ‘“ CLEMENTSY’’—SALT 
—BEER AFFECTED BY THUNDER— 
OPTICAL EFFECTS ᷣ OF SATURATED 
AIR—PAST PHASES OF MOON—THE 
SECTIONAL FIGURE OF THE MOON 
— SUN BEFORE (OB AFTER) OLOCK”? 
—CELESTIAL PHOTOGRAPHY WITH 
AN ORDINARY CAMERA—DIAMETER 
OF MARS AND OTHER PLANETS— 
UNIFORMITY OF N ATURE — FIVE 
AND SEVEN FIGURE LOGARITHMS. 


[27650.]—THERE is nothing more curious in the 
history of psychology than the fact that, despite 
the manner in which medium after medium has 
been detected and exposed, a sufficient number of 
fatuous idiots should remain in this country to 
support a (so-called) “ spiritualistic ” journal. But 
for this remarkable illustration of the intellectual 
depth to which otherwise sane people may descend, 
I should fain hope that the Report of the Seybert 
Commission on Spiritualism (of which you give a 
précis on p. 463) would rouse some of the few 
remaining believers in this exploded imposture to 
investigate the grounds of their own faith—an 
investigation which, if honestly carried out, can 
lead but to one possible result. I say advisedly 
“if honestly carried out”; for when, to take a 
single illustration, we find such a man as poor Mr. 
Sinnett still professing belief in that highly 
respectable person, Madame Blavatzky, after the 
crushing aad unanswerable exposé of her barefaced 
imposture made by Mr. Hodgson (vide part IX. 
of Tho Proceedings of the Society for Psychical 
Research"), it is abundantly evident that the spirit 
which diotated the utterance of Tertullian, 
“Credo quia impossibile est,” is not yet thoroughly 
extinct. Certainly if the Sooiety for Psychical 
Research had done no other service, it would be 
entitled to public thanks for the way in which it 
has shown up the sorry cheat of spiritualism. It, 
in common with the Seybert Committee, has been 
recently investigating slate writing as practised by 
a fellow called Eglinton, and very charmingly 
Eglinton is exposed in the May number of its Pro- 
ceedings. It is needless to reiterate my own ex- 
periences with media here. Such shallow im- 
postors did I find them, one and all without one 
single exception, that I was lost in a kind of dumb 
amazement to see other people taken in by them. 
I trust that you will favour your readers with a 
résumé of the concluding part of the Report of the 
Seybert Commission. 

I oan heartily endorse the praise you bestow (in 
your “Scientific News, on p. 457) upon the really 
marvellous Bibliographie de I Astronomie of 
MM. Houzeau and Lancaster. To every working 
astronomer who has not access to the largest 
libraries this astonishing monument of patient 
research is indispensable, Tohim who is fortunate 
enough to be able to use such a library, the 
Bibliographie ” furnishes a catalogue raisonné of 
every book he can possibly require. The whole 
book must shed honour and lustre on Belgian 
scientific literature. l 

I hail with satisfaction the admirably common- 
sense and snggesti ve letter (27592) of Mrs.Bthelinda 
Hadwen on page 460. Her remarks, although 


f| primarily having reference to the inhabitants of 


cities and large towns, might, mutatis mutandis, be 
as equally well applied to our rural as to our urban 
population. Domestic service as an ocoupat ion for 
the daughters of labourers is at an utter discount, 
while their brothers who used to furnish our 
ploughmen, carters, stockmen, é&c., are nowadays 
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quite above doing manual labour. To be pupil 
teachers is at present the idea of scores and 
hundreds who twenty or thirty years ago would 
have carried off prizes at agricultural shows for 
dexterous ploughing, well-made butter, and so 
forth. Hence the teaching market is getting 
glutted, and by-and-by wages in it will come down 
witha run. In their burning desire to be “ genteel,” 
these deluded people never seem to foresee the in- 
evitable and stupendous crash that must sooner or 
later come when everybody follows their silly and 
evil example, It is not the occupation that makes 
the man. Anartificer who respects himself may be 
a gentleman in one of the best senses of that much 
abused term. A clerk (even in a Government 
office) may, on the other band, be an unmitigated 
t cad. 1 think,” with Miss Hadwen, there is 
too much snobbishness abroad.” 

Let me recommend “Shaper” (letter 27593, p. 
460), who looks to the State to provide technical 
education, to obtain and read carefully toronga 
Herbert Spencer's brochure, “ The Man versus the 
State,” published fora shilling by Williams and 
Norgate. 

If “Cidipus Rex” (letter 27610, p. 467) will 
consult section ii. of 27 and 28 Vict. o. 115, he will 
find it recited that Every person who shall 
knowingly and wilfully set, lay, put, or place, or 
cause to be set, laid, put, or paoe ia or upon any 
land, any flesh or meat which has Deen mixed with 
or steeped in or impregnated with poison or any 
poisonous ingredient, so as to render such fiesh or 
meat poisonous, and calculated to destroy life. 
Penalty not exceeding ten pounds.” So that your 
correspondent’s cat is as much protected as his dog 
by this statute. I must, however, add the expres- 
sion of a grave doubt if simply fried star-fish could 
be included in this category. On the other hand, 
a man may lawfully set a rat-trap in his private 
garden to catch cats and dogs, for a conviction 
under 24th and 25th Vict. o. 97, s. 41, for doing 
so (in the case of Bryan v. Haton) was quashed 
on appeal. It is a matter of feeling. Some people 
are not sufficiently fond of cats to sacrifice their 
choice seeds and plants to them. 

Before paying the slightest attention to Mr. 
Clements's curiously-cooked statistics in his letter 
(27612) on p. 468, I would invite my brother readers 
to turn back to p. 587 of Vol. XXXIX. of the 
ENGLISH MECHANIC, and compare Mr. C.'s pre- 
diction there with Mr. Symon's British Rainfall” 
for 1885. N 

I must crave Dr. Allinson’s pardon for pointing 
out that whomsoever he answers in letter 27614 
(p. 468), he does not answer me. He made a per- 
eotly definite and categorical assertion in his 
article, which I copied in letter 27476 (p: 865), and 
which I here repeat: Animals, said Dr. A., “in 
a natural condition will not usually eat salt, nor 
will the untutored savage.” In reply to this I 
showed that wild animals always eat salt (or drink 
saline water), and that many African savages will 
actually sell human beings—nay, the natives of 
Sierra Leone their sisters, wives, and children— 
for this most necessary article of diet. To quote 
Tit-Bits ! as a reply to this is—well, let us say, 
just the least shade irrelevant. 

The reply (62543) of “Nun. Dor.” on p. 469 
reminds me that I once heard that lightning turned 
beer sour because it didn’t know how to conduct 
itself. But it struck me that this rather failed as 
a striotly scientific explanation. 


“Bryn” (query 62758, p. 472) will find that 
refraction increases with atmospheric pressure, and 
becomes greater as the barometer rises. Now, in 
this country such rise takes place from an influx 
of heavy dry air; hence it is obvious that it is not 
rain or atmospheric vapour that causes it. The 
whole subject of abnormal refraction is obsoure. 
I have seen a range of oliffs on the South Coast of 
England apparently suspended at a considerable 
height above the horizon. Contiguous strata of 
air differing greatly in temperature must have a 
large share in producing these phenomena. 

“ P. R.” (query 62771, p. 472) must simply hunt 
through old almanacs for his lunar phases, and 
through the Nautical Almanac since 1801 for the 
data necessary to compute the times of moonrise 
and moonset, the actual caloulation of which, by the 
bye, is a very operose matter, I fancy that I myself 
gave asketch of the process years ago in these 
columns. It is the rapid change of place of the 
moon in the sky which renders the computation of 
the times of her rising and setting so difficult. In 
the case of a star Whose R. A. and Deo. remain 
sensibly constant during the time of description of 
its diurnal aro the formula for finding its hour 
angle is simplicity itself. The sine of the aro which 
turned into time is to be added to—or subtracted 
from—6 hours (according as the star's declination 
is north or south) to get the time from the star's 
rising to its transit = tan. star’s deo. x tan. of the 
latitude. 

In reply to “B.” (query 62798, p. 478), his 
seeming protuberance of 60 miles on the moon is a 
simple optical illusion. Hansen, to explain 
certain inequalities in the moon’s motion, pro- 
pounded the hypothesis that her centre of gravity. 
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is given as 8:805", of which the log. sin. is 56049145, 
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is 33 miles beyond the middle of her longest 
diameter—a conclusion which Adams refuses to 
accept. Newton caloulated that the moon should 
be 178ft. longer than she is wide, but there is a 
wide difference between 178ft. and 66 miles. No 
direct measures of the lunar ellipsoid have yet 
been made; in fact, I gravely doubt if we have 
any instrument delicate enough to take them. 
Gussew's measurements (R.A.S. Monthly Notices, 
Vol. XX. p. 210) were of De la Rue's well-known 
stereoscopic photographs, and he found—tike 
“B."—that the greatest deviation from the 
spherical form was something like 0°05 of the 
radius. But no importance is attached to this 
result by astronomers in its numerical aspect. 


I would enter a protest against the vagueness 
and misleading character of the method employed 
in many almanacs to indicate the equation of time: 
I mean that of heading the column containing it, 
“Sun after Clock’’—or “before Clock, as the 
ease may be. If the phrase Equation of time” 
+ or — be considered too technical, it would be 
much better, and more intelligible to the ordinary 
user of the table, were it headed “ Add to Sundial 
Time, or “Subtract from Sundial Time. He 
would not then, as he has at present, have to think 
seriously what time his watch should show at 
apparent noon, and perhaps as often as not think 
wrongly. 

In reading of some recent triumphs in celestial 
photography, it is difficult to dissociate them from 
the idea of the employment of large and costly 
telescopes fitted with the most elaborate apparatus 
and contrivances. M. Prinz, then, of the Royal 
Observatory at Brussels, has done wisely and well 
in showing, in his brochure “La Photographie 
Astronomique par les Petits Appareils,” how the 
possessors of ordinary portrait or landscape lenses 
(and notably of the latter), have it in their power 
to produce photographs of the heavenly bodies of a 
very considerable degree of merit, and of un- 
doubted scientific value. The pamphlet now lying 
before me, pablished by the Belgian Institut 
National de Géographie, is a reprint from Ciel et 
Terre, and is illustrated by several plates taken 
from clichées of M. Prinz's own negatives. He 
warns his readers that, with two exceptions, these 
fail to do justice to the originals; but, even with 
this qualification, they are remarkable illustrations 
of what may beeffected by such apparatusasis in the 
possession of every practical photographer. Every- 
one who can read elegant and fluent French, and 
who is interested in the photography of the heavens, 
should proonre this pamphlet straightway, I 
should think that it ought to be obtainable through 
any foreign bookseller in London. 

It seems very probable that the value given by 
Le Verrier of the equatorial semidiameter of 
Mars at the Earth's mean distance from the Sun 
(and repeated on p. vi. of the Nautical Almanac) is 
too great. Taking a mean of the measurements of 
Bessel, Johnson, Kaiser, Schmidt, and Engelmann, 
I find that it comes out 47, as against Le Verrier's 
5°65", adopted in our national ephemeris. This 
would make the diameter of Mars 4,210°6 miles, 
instead of upwards of 4,900 as caloulated by 
“Tria” in letter 27617, on p. 484. By the way, I 
think that your correspondent should have warned 
his readers that his methods are only fairly ap- 

roximate ones. If we are to accept the semi- 

iameters of the planets which appear in the 
Nautical Almanac, remembering that they are com- 
puted on the supposition that the planets are all 
separated from us by the mean distance of the 
Earth from the Sun (92,392,450 miles), then the 
simply become the sines of the angles they subten 
with the mean solar distance as radius. Hence a 
that we have to do is to multiply 92, 392, 450 miles 
by the sine of the angular semidiameter of any 
planet—in other words, to add their logarithms 
together—to get such semidiameter in miles, 
Take Venus for an example. Her semidiameter 


chemical tables I have no use for ; but (of course, 
in addition to the logs. of numbers) there are 
several others which will be found usefal by the 
physicist. The mode of indexing the logarithms 
of numbers is a most excellent and ingenious 
notion. 

A Fellow ofthe Royal Astronomical Society, 


OCCULTATION OF ALDEBARAN. 


Sc oe anticipation of the occultation of 
Aldebaran on Sunday morning last, I began to 
compute the local times of disappearance and re- 
appearance, the Nautical Almanac giving the 
limiting parallels of 76° N. and 6° N. I had, how- 
ever, not proceeded far, until I saw there would be 
no occultation here (nearly 55° N.)—only a near 
approach, In fact, the star at the time of nearest 
approach was about ? from the moon's limb. Now, 
I think it will be admitted that in this case the 
limiting parallels of the N.A. were rather wide of 
the mark. Perhaps this may come under the notice 
of “ F. R. A. S.“ 

July 18. J. R. 


ASTRONOMICAL. 


[27652.}—PERHAPS some reader can identify 
some of following pairs, or say if faint comes re- 
ferred to are new. 

8377. Very faint comes at 50", 340°. Scaroely 
worth mention, only that the small 3“ pair seems 
as distant from principal star, and also there seems 
a considerable change in angle of small pair. 
Originally 80°, it now is about 308° or 310”. 

ear O Heroulis. 2°S. a little p., a pair, 8} and 
11", 85° 23“ +. 

Near 2 2022. 13° f. a little S. is a similar star 
to = 2022, 4 pa little S. which is a neat pair 
84—94, 12° 3“ +. 

& Lyra. Star 30 N. has comes 8th and 10th, 160° 


= 1990. The 81 mag. at 59° has a comes 260° 28". 

2 2059 Herculis has three faint comes 313° 50, 
145° 45”, and a third closer, too faint to get posi- 
tion. 

Near p Cephei two small pairs in line nearly, 
one pair 44’ from u, 8th and 9th, 295°, 4” +, the other 
44 distant from this pair, 8th and_10th, 360°, 4 +. 
Each of these pairs is one of two stars, the four 
being nearly in a straight line p . 

Can any one give present distance of 2 2107? 
It seems very close and difficult, I am quite unable 
to divide & Böotis this year. The best I can dois 
two discs squeezed together slightly ; even with 900 
there is no separation. : 

I can assure “Tria” that he need not doubt his 
division of n Coronæ. It is easily divisible now 
with such aperture as 9” or 8” on a decent night; 
but the definition latterly has been of the poorest. 
At any rate, in London, the finest telescope ever 
made would be condemned if tried on any night 
this summer. I have found it impossible to focus 
stars to discs at all, and therefore high powers 
have been quite useless. , 

y Coronæ I have tried on the best oocasions ; but 
never get image good enough. I fail to see any 
trace of elongation. M. Gaudibert is to be con- 
gratulated on his superior position ; but far more 
for his evidently much superior mirror, and very 
much keener vision. Edwin Holmes. 


ETA OORONÆ. 


(27653. |—I SEE that Tria” refers to the above 
star in the last MECHANIC, , 
It is now welldivided with about 800 in my 10in. 
refractor (dialyte). I should say the dist. is 06" t 
P = 185° + est. It is easier than & Böotis, whioh 
is almost in contact at 110?'+. 
Herbert Ingall. 


HOT-AIR ENGINE. 


[27654.]—I AM much interested in the remarks 
of “F, A. M.” and J. Seal on the hot-air engine. 
I am about making such an engine for my own 
use, and would like their opinion on some points. 
I had always supposed, as does F. A. M.,“ that 
the working cylinder should be kept as cool a3 
possible. ln fact, that the theory of the engine 
was to make the lower part of engine hot and the 
upper part cool; as, however, J. Seal has much 
experience here, perhaps he is right. Will he write 
further on this point? I should also like his and 
“F, A. M. s opinion on the necessity of the re- 
generator either of wire gauze or thin plates, 
between the displacer and working cylinder. 


and if to this we add the log. of 92,392,450—i.e., 
7-9656365—we obtain 3:5705510 the log. of 3.720 · 07 
miles, the equatorial semidiameter of Venus; 
and, of course, twice this—or 7,440°14 miles—is her 
equatorial diameter. 

Once again, in letter 27687 (p. 488), have we the 
petitio principii in all its nakedness, Suppose that 
six comets per annum have fallen on the earth 
during the last 50,000,000 years. If they exercise 
no influence upon it, how can such encounters in 
any shape or way affect “ catastrophes” ? In all this 
there is covert reference to Whiston's crazy trash 
about a comet having caused the mythical 
Noachian Deluge. 

I willingly accept Mr. Woodward's explanation, 
given (in letter 27648) on p. 490. I rather imagine 
that ordinarily the power of writing down a 
sequence of figures is one derivable from constant 
practice rather than from any innate faculty; 
albeit such faculty does undoubtedly exist to a far 
1 extent in some poopie than in others. As 

happen to have obtained a copy of Mr. Wood- 
ward's logarithms myself, it may not, perhaps, be 
out of place here if I express my own appreciation 
of their compactness and value. he purely 


SCREW-CHASING DEVICE. 


[27655.]—THE following device is now offered 
to the readers of the ENGLISH MECHANIC a$ à 
contribution to the notions for screw-cutting an 
as a substitute for the traversing mandrel. 
In this invention the guide screw is fixed to aud 
rotates in a hand T-rest. The guide screw 19 
driven by a pinion with intermediate gearmg 


JULY 29, 1887. 
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wheel rotating on an arm attached to the spindle | face mandrel-head is a proper tool for the appli- 
of the guide screw, and the intermediate wheel] cation of the buttress-thread. 

gears with a pinion on the mandrel or lathe chuck.| Practically, the square thread must be rejected. 
The guide screw may drive a point tool direot, 1. Because of its liability to strip unless the nose 
resting in the groove of the screw, or a chaser be | be unduly lengthened so as to mako up for the fact 
held in a clamp which has part of the pattern] that its pitch is more than twice its depth. 
screw on one of its faces, and so traverses the hand] Because the square thread is a most difficult one 
tool. A series of guide screws and rubbers may | to execute in the interior of chucks. 3. Because 
be used or different pitches be got by change- the thread when executed in wooden chucks has 
wheels from one or more guide screws. inadequate strength. 

Inthe sketch, AA is the casting of the T-rest As to the angular thread, the slope of its face 
Fig. 2 an end elevation. The spindle cc is fitted | really constitutes the surface of a cone cut up into 
with collar and lever arm M D G rotating freely on | a riband and wound round the stem of the screw. 
it. Pinion E is fixed to the spindle, and wheel F | Therefore, the angular thread has the same 
runs loose in gear with E. The spindle cc is key! centring power as the cone-chuck. This thread is 
slotted, and made long and stiff enough to give] really a circular wedge, and on each diameter of 
plenty of range for adjustment of the rest longi-| the sorew the two sloping sides of the thread bring 
tudinally, and wheel F is sufficiently large to give} the chuck irresistibly to its bearing upon the 
ample cross adjustment when lying over, under, or | virtual axis of that diameter. Just so with all the 
between the driving pinion on the mandrel or| diameters, and the axis upon which the chuck 
chuck, The guide screw or series of guide screws | centres is determined by the compounding of these 
B bave a feather, and the spindle can be set by | radial wedging actions all round the screw, actions 
end collars with set screws when adjusted for the| which tend to buret the nut, and which actions are 
work in hand. The clamp I is made to traverse} the principal cause of the abrasion and deteriora- 
along the recess seat on the top of the T-rest, and | tion which take place in a working screw. Soien- 
its four corner faces may each be a portion of a nut | tific mechanics know this so well that they never 
to gear with corresponding guide screws. The} think of using an angular thread where continual 
apparatus can at once be thrown in or out of gear| working and the transmission of great force are 
by the lever M, and a spring or weight be attached | required. The angular thread, therefore, is de- 
at G to keep it in gear with the mandrel. The tool and] monstrably not the ideal thread for the mandrel- 
clamp can also be taken on or off the work without | nose; but, destitute as the mandrel-head has 
stopping the Aine, ie will traverse the length of | hitherto been of any other centring agency, there 
the guide screw. For inside work asupplementary| bas been no alternative but to use the angular 
bar rest H may be screwed on, and the clamp (Fig. | thread. 

3) fitted to the inside tool will convey the traverse. | The square thread—or the half-square thread 
J.A. Armstrong. | known as the buttress-thread, the resistance-thread, 

WB aan 8 may be seen 45 the 1 1 of 
it worth cannon— is not destitute altogether of 
THE EDMUNDS MANDREL: centring power, but its centring action is entirely 

[27656.]—ONE more point remains to be dis- destitute of that most strenuous factor—the 
cussed with regard to the form of our model | radial wedging of the angular thread; its last in- 
mandrel-head. It is the screw-thread. stalments of centring action also are but sluggishly 

There are practically three forms of thread for | and feebly exercised. The buttress-thread, there- 
us to choose from. There is the angular thread, | fore, in an ordinary lathe-nose would fail by reason 
more or less truncated and rounded off as in the | of its lack of centring activity. But in the 
Whitworth bolt, or merely truncated, with a flat | mandrel-head furnished with our centring oylinder- 
top and bottom, as in the Sellers screw. Then] base we need to exclude the strenuous centring 
there is the square thread as used in Whitworth | action of the angular thread. Here, therefore, we 
planers of vast size and power; aleo in screw-| have the mandrel-head which can afford to avail 
presses ; in the motorial and measuring screws of | itself of the vast advantages of the buttress- 
our slide-rests, vices, and other small tools. Lastly, thread, so as to get a straight pull up to the 
we have the buttrese-thread, which is virtually a | mandrel-face without waste of power, and without 
square thread out diagonally in half, so as to give | that abrasion which is Gaai by the wedging 
all the advantages of the perpendicular face on | action of the angular thread. 
one side, while double the number of threads can] Convinced of this guiding principle, Mr. Gray 
be cut upon the same length of sorew-stem. Now, and myself have cut a number of model threads, 
for work in which only a one-sided action of the | and we have both come to the conclusion that the 
screw-thread is required, the buttress-thread affords | buttress thread, one face perpendicular to the axis 
that vast advantage of a perpendicular working | of the mandrel, and the other face at an angle of 45°, 
face which is given by the square thread; while | truncated } both at top and at bottom, is the most 
with that it combines the advantages given by the | perfect thread for our model lathe-nose, and also a 
angular thread in the way of larger area of thread-| thread to be recommended for general use in 
base, and consequont greater strength against | numerous cases where similar functions are to be 
stripping. Therefore, the buttress-thread, for such | discharged. 
cases as are suitable, actually combines all the} As to the thread-rate, we find that a thread of 
advantages of the angular and square threads five turns to the inch makes a beautiful nose- 
while it excludes the disadvantages of both. It] thread, and one whose properties are at once all 
gives us the strength of the angular thread plus| before the mind. This five-turn thread has, of 
the freedom from abrasion and waste of power] course, a pitch of one-fifth of an inch. Truncated 
whioh is afforded by a perpendicular working face. | one fourth top and bottom reduces it to one half its 
The only question, then, is whether our cylinder-! normal height, and, therefore, this thread incises the 


bolt one-tenth of an inch, and affords a perpendicular 
working face one-tenth of an inch in radius, and 
ef a length whi-h is the diameter of the bolt 
multiplied by 3°1416. Not only does the truncation 
of one-fourth take one-twentieth of an inch off the 
height of the working face of the thread, both at 
top and at bottom; but it also leaves a flat in each 
case, which is one-twentieth of an inch in width. 
In fact, the depth of this thread is half its pitch ; 
the flat top on the thread, and the flat bottom on the 
stem, are each one quarter of its pitch. No data 
could possibly be simpler; no form could be more 
enduring and less liable to injury in steel, cast 
iron, metal, or wood, than this thread. And, if the 
square be cut up into sixteen smaller squares, by 
ruling four intersecting parallels each way, this 
interesting fact will be made manifest that, if the 
obtuse corners of the thread and of the tool which 
cuts the groove be rounded down, we practically 
get two reversed sectors of parabolas whose bases 
are twice the length of their heights. In fact, we 
get in this thread, when worn, a sinuous curve 
which represents a pair of parabolas whose bases 
are each the semi-latus rectum. 

I think that we cannot do better than adopt 
this buttress thread—five turns per inch, trun- 
cated by a flat to the extent of one quarter both at 
top and bottom. 

„now, we agree to the wide face, the cylinder- 
base, and this buttress-thread, our model is settled 
so far as its form is concerned. But we have still 


to settle its dimensions, as, without identity of 
dimensions, we cannot get interchangeability. The 


precise width of the mandrel-face, and the precise 
length of the threaded portion of the mandrel-nose 
may be left as variahles. The same chuck would 
set perfectly upon different mandrel-heads, though 
the width of the mandrel-faces and the length of 
the screwed portions of the nose varied within 
considerable limits. But it is essential that the 
diameter and length of the nose-base, the diameter 
of the nose, and the form and rate of the sorew- 
thread be the same in all cases. Having settled 


2, | our sorew-thread, it remains only now to settle the 


size of the nose-base and the diameter of the 
screwed nose. Now, it is important for many 
lathes, in which multiple noses upon ornamental 
chucks are accumulated, to keep the nose 
short. With our wide-face and tubular mandrel 
we no longer deal with our mandrel-nose as a screw 
bolt, but as a tube. On the one hand width is of 
little inoonvenience, while, on the other, width 
Bives great solidity and great resistance to the 
everage which is exerted with work upon the 
margin of a face-plate. It is, therefore, wise to 
give our mandrel-nose width rather than length, 
and by giving our mandrel-nose width, the addition 
of another turn of the sorew-thread (i. e., 2ĩn. to 
the length) makes a large and massive nose for an 
amateur who may occasionally wish to do heavy 
metal-turning. idth, moreover, gives us the 
scope we want for development of design in the 
way of making the interior of the mandrel-nose a 
chuck-hole to receive miniature chucks, very 
accurate centres, &c., &o. Without now submitting 
further suggestions in this direction, I think we 
may not do- better than adopt a nose whose total 
proj ection from the mandrel-face is lin., and whose 

iameter is 1Zin. outside the thread, and whose 
cylinder-basin is -2in, in clear length and 14th in 
diameter. The inch nose thus affords Sin. for the 
screwed portion which, with five turns per inch, 
gives three turns of a massive thread, with a per- 
pendicular face about 12in. in length and ‘lin. in 
radial measurement. This thread will be ample 
both for strength and endurance of wear; but 
another turn of the thread may be added by 
lengthening the nose, and the bore of the mandrel 
may be cut down from ģth to fth, or to a full gin. 
If we cannot agree to so wide a nose as lgth, we 
shall have to reduce it to 14,th. 

The nose-base must afford its ‘2in. in length clear 
of the rounding out at the base, and in order to get 
this we turn out the innerhalf of the mandrel face 
about ‘05in, or more in depth, so that the projec- 
tion-figure of the mandrel-head shows this as a 
sharp rectilineal angle, yet without committing 
that fault in design which would be involved bya 
real sharp angle in hard steel work. Then I should 
give a very slight taper (180) to the nose-base—a 
taper such as would be given by a slide-rest set to 
turn up a cone 10in. in length, and ‘lin. smaller in 
diameter at one end than at the other. The chuck 
recess would of course be tapered out to the same 
angle, and in this way we should secure an easy 
entry and a close fit without material abrasion. 
10 555 absolute cylinders this would not be practic- 
able. 

Now that the whole of our proposals are before 
the readers of the BNGLISH MECHANIO, we hope 
that free and strenuous criticisms may be afforded. 
If friends would turn up an accurate box-wood 
model of the mandrel-head now proposed, they 
would find such a practical study of the question 
suggestive and helpful in criticism. The front bear- 
ing of the mandrel-shaft will be 1/,th or 14, with 
a collar whose outside length is only lin. The 
chuck recess would best be finished out to gauge 
by an acourate reamer, or the bell-mouthing left by 
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an ordinary tool must be avoided by finishing 
with a very solid tool, and by leaving } on the 
face of the chuck to be taken off after the recess is 


worked out to gauge. 


Since writing the above I see that in a recent 
letter (27631) Mr. Gray argues against tapering 
eration will probably 

bring Mr. Gray over to the view that tbe nose- 
base must be slightly tapered. Mr. John A. 
ground 
up to gauge are well known in workshops, writes 


the nose-base. Further consi 


Newall, whose “standard steel mandrels" 


thus of mandrels in his catalogue :— 


“They are made of a special hard steel, the ends 
carefully centred and hardened, and the bodies 
ground in a special machine, truly round to stan- 
dard size, so that the purchaser gets not only a 
first-class mandrel, but a standard gauge and a 
pair of limit gauges all in one tool. The part 

etween the two lines scribed near the middle of 
the mandrel is the exact size, while the ends give 
the largest and smallest sizes respectively that can 
be allowed to pass. The usual taper is ṣhth of an 


inch per foot.” 

Now, the taper here adopted by Mr. Newall is 
Yoo Le. his mandrels diminish both of an inch in 

jameter for each inch of length, and although the 
taper of 1d upon our nose-base is twelve 
times as quick, it must be recollected that 
our nose-base will be only 2 or ‘25in, in length, and 
Tho gives a difference of only ‘00lin. for each ‘lin. 
in length between the diameter of the cone base 
and the end of the chuck recess. This does not 
amount to too much to secure an easy entry. As 
to reproducing and matching such a rate of taper, 
it can be done with great accuracy by setting the 
slide-rest so as to turn up along taper, and then 
gauging the two ends of the work. The pair of 
gauges, button and washer, will amply suffice to 
gauge these tapered surfaces. Every workman 
can now take his tools up and test them by the 
op nei series of gaugee kept for public use by 
the Board of Trade, and therefore there is no diffi- 
culty in working to gauge. I have been using, 
with great satisfaction, one of Mr. Newall’s 
“standard steel mandrels ” for my work on these 
lathe-nose models, and find that it quite answers 
the description given of it in his catalogue. As to 
the great cost which some pf our contributors 
imagine to be involved in working to gauge, I may 
perhaps say that Mr. Newall’s sth standard steel 
mandrel 5sin. in length costs 4s. 2d., and, if 
hardened all over, 25 per cent. more. 

The remark which Mr. Gray quotes from my last 
letter is true in relation to wide cones, such as 
those of 45° to which I was then referring. But it 
does not apply to cones tapered so slightly as no- 
These are, practically, cylinders with only such 

taper as to secure an easy entry, prevent abrasion, 

and give a close fit when home. A long cone is 
almost a micrometric measure of diameter, and by 
sliding within the washer gauge will determine its 
diameter very closely by the point at which it is 
arrested. This is shown at once by sliding any 
such object along one of Mr. Newall's steel 
mandrels, 

If further argument were needed in favour of 
this slight tapering of our nose-base, I should 
derive such arguments from the “transfer-chuck ”' 
of rose-engine and ornamental-lathe men. In this 
transfer-chuck, the ‘‘cylinder-fit" is always 
tapered about 4. The ENGLISH MECHANIC of 
July 25th, 1884 (No. 1,009), contains a paper by 
myself which fully explains, and as I believe for 
the first time, the action and principles of this 
“tranafer-chuck.” In that paper it is shown that 
the “ transfer-chuck consists essentially of a small 
face-plate accurately fitted to its own mandrel, and 
then turned up so as to present a wide, flat face, 
combined with a cylinder, or rather taper fit. By 
that combination, and two counterpart surfaces upon 
the chuck to be transferred, chucks with partly- 
executed work upon them may be accurately trans- 
ferred from one nose to another. Now, the 
ornamental lathe may have as many as ten or more 
repetition noses, and each of these transfer-chucks 
has to be engraved for the particular nose 
to which it belongs. The chuck is spoiled if 
forced on to the wrong nose. The “ transfer- 
chuck,”"—- when made and reserved without 
blunder for its own nose, is a rickety, spoilable 
contrivance. Now, what 1 propose in our inter- 
changeable mandrel is, to put this cylinder-face-fit 
upon the mandrel itself, and so give to all im- 
portant chucks this extreme accuracy in fit—such 
accuracy that consecutive fittings upon the same 
mandrel, or tranferences to other standard man- 
drels will all be as perfect as the best results of the 
“ transfer-chuck of the ornamental-lathe now are. 
There is only one objection, and it is this, Part 
of the business of ornamental lathe-making seems 
now to be to provide contrivances for killing the 
time and using up the funds of those unhappy 


people who have more time and more money on | 


their hands than they know what to do with. This 
benevolent section of the ornamental lathe work 
will undoubtedly be crippled by my proposal to 
put the oylinder-face-fit upon the mandrel itself, 
instead of first making a set of mandrels amongst 
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which the chucks will not transfer, and then 
making the “transfer-chucks,” in order to make 
them run true when transferred. The cost 
of adding the cylinder-face-fit to the man- 
drel is certainly not more than that of 
making a single “transfer-chuck.” This seems 
to be its only real objection. To say that it will 
not answer cannot be said without asserting that 
the transfer-ohucks' always prescribed by the 
ornamental lathemakers have not answered the 
purpose for which they have been sold, and for 
which they have been regularly used by such 
workers as Mr. Perigal, General Clarke, and hun- 
dreds of other eminent mechanics. Perhaps Mr. 
Gray will refer to the engravings which illustrate 
my paper on the transfer-chuck, and reconsider 
this question. 

There is another chuck which must not be con- 
founded with the“ transfer-chuck which we have 
been discussing: I mean the adapter chuck. The 
adapter chuck adds to the mandrel on which 
it is fitted a second mandrel-head of 
another size or different screw-thread, and 
thus enables a second set of chucks to be 
occasionally used upon a larger lathe than that 
to which they belong. In this case the blank 
adapter is bored out, screwed, and faced up to fit 
the mandrel-head on which it is to work; its free 
end is then made into the second or duplicate 
mandrel-head—the duplicate copied so accurately 
from the other lathe that its chucks run true upon it. 
This, though a kind of “ transfer-chuck,” should 
be distinguished as the adapter chuck. One objec- 
tion to adopting the large nose lately proposed for 
our model mandrel has been that the costly old 
apparatus belonging to our present ornamental 
lathes cannot be fitted to it. But all such appa- 
ratus may be utilised by the simple expedient of a 
steel adapter chuck. The adapter chuck does not 
run well upon the ornamental lathe mandrels 
because of their puny size and want of strength. 
But upon the large nose and wide face of our 
model mandrel, adapter chucks can abundant] 
carry all the old ornamental apparatus now in hand. 

James Edmunds. 
8, Grafton-street, Piccadilly. 


CENTRING BITS FOR LATHE WORK. 


[27657.]—I TRUST that “Eos” (letter 27630, 
page 487) will excuse my pointing out that he has 
not explained the true use of these bits. Any 
taper rosehead used in an ordinary brace would 
accomplish what he describes much quicker and 
equally efficient. My method of making and using 
a centring bit is to take a suitable piece of cast 
steel, forge it so as to turn up the same as the 
usual centre in the moving headstock. Havin 
turned it precisely to correspond with same, I file 
four squares upon it. Now I heat it to a dull red 
in a dusky corner, and dip perpendicularly down— 
down—down into the water, and no after-lowering 
of the temper. Now, then, to use this tool, we first 
drill the small hole in proportion to the weight of 
the Job, then we stick this centre into the moving 
headstock ; the other end of the rod may be in a 
self-centring chuck, or else against the dead centre 
and a driver put on. Now comes its true function, 
because we now bring the blunt end of any slide- 
rest tool, being fast in said slide-rest, gently to 
bear upon the end of the rod in that place which 
we want said centre to correspond with, and 
simultaneously screwing forward the bit and the 
slide-rest, we bring the hole central at the same 
time as we make it to correspond with the lathe 
centres. Note.—Keep the centre and the flat end 
of the tool well oiled during this operation, and go 
to work at screwing up very canny, or there will be 
a smash, which will throw the operator “ off his 
centre.“ A., Liverpool. 


PINHOLE PHOTOGRAPHS. 


[27658.]—THE unsatisfactory photographa are 
probably due to the raw edges of the pinhole made 
inthe card, Would it not be better to drill a fine 
hole in a thin ivory plate and attach this to the 
centre of the card, having first cut out of the latter 
a piece rather less than the size of the ivory? A 
pinhole seen through a microscope presents a very 
ragged and ill-defined outline, with hairs across and 
about it that would interfere much with the rays 
of light. O. J. L. 


ON WATERING OUT-DOOR PLANTS. 


[27659.J]—J: S. BOWLBY (letter 27640) seems to 
ignore the important fact that the roots of vegeta- 
tion in searching for water would, under his 
system, not only enter, but completely fill and 
block up the pipes of under-drainage, let these 
pipes be constructed of and in whatever form they 
may. I cangive him ooular demonstration thereof. 

As to his sentence, “The more the farmer can 
assimilate his system of cultivation to that em- 


ployed by the gardener the more he will command 
success,” I would suggest that J. S. B. should 


attempt with his own hands the whole of the 
actual manual labour required in digging, manur- 
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ing, marketing the produce, &o., of a single acre for 
one whole year, and live upon the nett proceeds of 
his said labour and of his cash expenditure for 
fertilisers, rent, taxes, &0. 

That vegetation can progress favourably even in 
such a dry season as the present, I see plenty of 
evidence in the promising crops of mangolds around 
me on the dry sandy soil (new red sandstone for- 


mation) of this district, 
Lydney. Archibald Fry, 


MECHANICAL EDUCATION. 


[27660.]—IN my ardent youth I spent one year 
in an export merchant's warehouse in Birmingham, 
a portion of my duties being to make extracts from 
the order sheet, and to distribute these orders 
amongst the manufacturers. By this means I had 
great opportunities for gaining an education in 
manufactures, since I was invariably given every 
facility for inspecting the works, process, &c. 

At that time the great lamp-makers were Salt 
and Lloyd, whose price for the similar plain 
opal shade only was then four times that of the 
beautiful, excellent opal paraffin lamps now im- 
ported in immense quantities from Bremen, and 
sold retail in our village grocers’ shops as low as 2s, 
each, and known in the trade as “the Victoria 
Reading Lamp.” . . , 

I take this lamp as a specimen involving every 
scientific principle in combustion and in reflection, 
while the machinery producing its numerous parts 
must be actually perfect in prinoiple and in exe- 
cution, Viewed as a specimen resulting from trade 
competition, I learn much as to what awaits Great 
Britain in the immediate future. 

The Lydney Dispenser. 


TECHNICAL EDUCATION. 


[27661.]—“ W. A. S. B.” by his letter advances 
the matter no further. Like most advocates of 
this education, he deals only in platitudes and 
generalities, and does not go into the subject or 
suggest the necessary details, or how they are to be 
carried out. In this he only follows the lead of 
the principal advocates of the movement, who at 
present seem to be “ blind leading blind.” These 
and they who follow them constantly throw the 
practice of foreign nations in our face, but give us 
no information how the subject is dealt with there, 
what class of people are taught, what subjects are 
taken up, or what the actual results of the teach- 
ing really are. They forget also that Englishmen 
are very differently constituted from foreigners, 
and have a greater self-reliance and independence, 
with a free, popular spirit to back them, anda 


8| great jealousy of interference in what they oon- 


sider their personal rights. Some of the foreign 
correspondents of the“ H. M.” would confer a great 
favour by letting us know the scope of this move- 
ment with them, and there is no doubt but what- 
ever is really practical and useful in it will very 
soon be taken up here. , 

I fear W. A. S. B.” would find that“ the drill- 
ing of the rank and file of the industrial army by 
the proposed method would only add to the mass 
of incompetent labour that already swamps and 
overpowers the competent workman. 

To understand the muddle the L.S.B. have got 
themselves into, it is only necessary to read the 
following extract from their proceedings on the 
21st inst. :— 

“TECHNICAL EDUCATTON.— The Rev. Charles 
Lawrence asked Sir Richard Temple, M. P., whether 
he was correctly reported as having said on the 
introduction of the Technical Instruction Bill, 
that he desired to confirm what had been said by 
the Vice-President of the Council, that the ar- 
rangement made by the London School Board 
would be such as would absolutely impose no extra 
burden whatever on the ratepayers of the metro- 
polis; and, if correctly reported, to what arrange- 
ment he referred.—Sir Richard Temple said that 
the report in question was substantially correct 
He certainly said that he had the pleasure to con- 
firm all that was said by the Vice-President of the 
Council in respect to the metropolis generally, and 
that he hoped and expected that the arrangements 
made by the Board would be such as absolutely 
to impose no extra burdens whatever on the rate- 
payers of the metropolis. Of course he did not say 
that any arrangement had been made, bat he 
expressed his hope and expectation that, in accord- 
ance with a plan he had submitted, that the extra 
fees they proposed and hoped to collect from the 
students who benefited by the instruction woul 
cover all he extra expense that might be incurred 
by the Board.” . 

N ow, what right have any public body to build 
on “ hopes and expeotations in asking for popular 
indorsement for their scheme? Why is not the 
“plan that he (Sir Richard Temple) had sub- 
mitted” placed before: us? Once caught, twice 
shy. The ratepayers have not forgotten that 1 
leaders of the School Board movement“ hoped an 
expected” that all their expenses would be. gove 
by Id. in the pound, The ratepayers ate entitl 
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to something more than hopes and expectations, 
and unless something definite is put before them, 
they will hardly let matters go on as they seem to 
commence. Will the L. S. B., in the first place, 
state what they consider technical ed uoation to be ? 
Through the darkness of their immature concep- 
tions will they let us see some ray of light, or 
some definite goal to their proceedings ? An the 
first place, when we ask who is to pay, they answer 

“the students.” If that is the hope and 
Srnec sina of the L.S.B., let them take their pens 
and strike out nine out of every ten of their 
scholars. This admission kills their scheme; it 
absolutely excludes all the poorer and those who 
require it most. Is it proposed that technical 
education is to be limited to boys? There are 
about 100 different trades and specialities of trades 
carried on in London which are mostly followed in 
after life by School Board children, and in, at 
least, 40 of these girls are employed. Is the L. S. B. 
prepared to teach the technics of all these? If 
not, which of them are they prepared to leave out? 
Where are they to get the plant and teaching staff 
for their mass of schools? 

“W. A. S. B.“ admits that “nobody supposes 
that capable mechanists will be turned out of the 
Board Schools.” Of course; nobody does suppose 
it; but we have a right to ask what is “ hoped and 
expected” to be turned out? Should any lad 
enter a trade from such a school, he will 
discover that most of what he has paid to learn at 
the school is useless to him in his trade, and that 
what he has acquired from many terms of evening 
classes he could have easily learnt in a month's 
daily work at his shop. Many advocates of the 
movement admit that some of these boys will follow 
no trade. Then why should they waste time which 
at their age could be more profitably spent? As 
long as their teaching costs eothiog: no one can 
object; but let it once touch the pocket of the 
ratepayer, they will show their objection to the 
poreon; at their expense, of any amount of in- 

utile amateurs. : 

It is high time that the L.S.B. wrote “Ne sutor 
ultra orepidam across their board-room wall. 
Let them limit themselves to teaching thoroughly 
the three R's, and the merest elements of various 
Sciences, and, as W. A. S. B.” suggests, make their 
schools “ladders to the workshop” by giving a 
good general education, and leaving technicalities 
to trade workshops, and they may be convinced 
that the education so given, if faithfully pursued, 
will be of more after advantage to the scholar in 
following any trade than such technicalities as could 
be taught in Board School workshops, supported 
only by the pence of the comparatively few who 
would be able to use them. Shaper. 
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SHOULD WE EAT SALT OR NOT f 


{27662.|—DR, ALLINSON’S statements with 
regard to salt being injurious (perhaps also on 
some other subjects) require to be taken with the 
proverbial grain of that useful condiment. Re- 
garding the case of gastric catarrh he mentions, I 
should say it was at least doubtful whether the 

ease was caused by the salt, or whether the desire 
for the salt was caused by some gastric irritation, 
or not improbably may, like many of our troubles, 
have been brought on by a chill, 

With regard to horses, even when fed properly— 
plenty of grass, and if in work a fair allowance of 
grain—they still usually, as far as my experience 
goes, retain their liking for salt. 

Pigs, as far as I have noticed, do not require 
cinders as long as they are not prevented by rings 
in the nose from rooting about at their own good 
pleasure. Probably they pick up with their food 
the grit they require. If they are not allowed to, 
they like a little cinder or chalk to help them to 
digest. Birds require sand or grit to help diges- 
tion, so why should not pigs? Perhaps they see 
their way to develop a gizzard. 

About forty years ago I was some time in the 
forests of Western India, and came across a race of 
men who were ignorant of the use of money and 
salt, lived mostly on a grain called ragee, veget- 
ables, and milk, and were much in the open air, so 
that they ought, on Dr, Allinson's theory, to have 
been most healthy. They were not so, and, in 
addition to most ordinary diseases, they were many 
of them subject to a kind of fit which, like the 
case of demoniacal possession mentioned in the 
New Testament, oftentimes casteth them into the 
fire and oftentimes into the water. Many cases of 
severe burns resulting from these fits were brought 
in to our detachment hospital, in some the flesh 
being quite charred to the bone; and I also heard 
of many cases of drowning from the same cause 
during the three years I was there. Before I left 
they were beginning to become more civilised, and 
doubtless soon learned to value the rupee and eat 
salt like other people. 

There may be amongst your readers some who 
have been recently in that part of India which 
is between the Nilghery hills and the south ef the 
Coorg oouutry; if so, they might be able to inform 
us whether, with the change of diet and a more 


civilised life, they have become more healthy, and 
the remarkable disease I have mentioned has 
ceased. If it has, it would render it very ee 
that it may have been caused by want of salt. The 
name of the race of men was Corumba, the small 
villages they lived in being in the forests of 
Wynaad. Lavant. 


[27663.I— WITHOUT laying down the law as to 
whether everyone should or should not eat salt 
(in the ordinary sense), I will give my own personal 
experience. I gave up the use of salt about a year 
and a half ago, and find that— 

1. I keep my usual good health. 

2. I require much less liquid than previously. 

3. Having once given it up there is not the 
slightest desire to return to the old habit, although 
on first leaving off taking salt my food did seem 
somewhat tasteless. 

I do not know whether it is at all general, but I 
have frequently observed that children do not care 
for salt, and only take it when bidden to do so. 

Ampersand. 


G. W. R. (SO-CALLED) EXPRESSES. 


[ 27664. —I QUITE agree with “ Viator in his 
remarks about the unpunctuality of G.W.R. trains. 
It is a universal failing on this line. There isa 
slackness and “laissez-aller ” air pervading trains 
and officials alike. There are, however, exceptions 
to this rule, and I inolose details of a really credit- 
able effort to make up time I witnessed the other 
day on this line. The train was the 4.45 p.m., 


Paddington to Birkenhead, which I joined at 
Oxford. We left Oxford 29 minutes late, and 
arrived at Chester (outting) only 13 minutes behind 
time, having made up 16 minutes. 


Miles.| Stations. Time. Speed. Remarks. 
Oxford 
dep.| 6.37 
664 | Brmghm 
arr. 7.50 | 54.6 |Gained 6m. to Bir- 
dep.] 7.54 mgham, lost 1m. 
77} | Wolver- at Birmingham. 
hmpton Left 24m. late. 
arr.] 8.11 | 40 |Gained 2m. to Wol- 
dep.| 8.16 verhampton, lost 
2m.at Wlvrhmp- 
ton. Left 24min. 
1073 | Shrews- late. l 
bry. arr.] 8.48 | 56.2 |Gained 12min. to 
dep.| 8.55 Shrewsbury, lost 
Amin. at Shrews- 
, Chester bury. Left 16m. 
(cuttng.) late. 
arr.| 9.43 | 51.8 eae 8m. to Ches- 
er. 


The last 13 mile on Gresford Bank was covered 
in 1min., 32sec. (8 miles 1 in 80 down). 

The load was 12 coaches (10 bogies and 2 vans) 
from Oxford, one being slipped at Leamington, 
train after Leamington being equal to fifteen 12- 
ton coaches. Engine to Wolverhampton “Sir 
Alexander,” from there No. 578, both 7ft. ines: 

ulu. 


GREAT WESTERN (SO-CALLED) EX- 
PRESSES—EXPRESS TRAINS. 


[27665.J—“ VIATOR” complains that so easily 
timed a train as the 5.45 Paddington lost ten 
minutes to Swindon. It is extraordinary; but I 
believe the Dutchman” and “Zula” are as bad, 
rarely keeping time on the down journey, and con- 
stantly losing up to five and even ten minutes to 
Swindon. However, I made the run with the 
5.45 in 964 minutes in March last (12 coaches), and 
on July 14 travelled by the up train due at 5.45, 
which gained a minute or two from Swindon with 
No. 1131 and 18 coaches. 

Some of the G. W.“ expresses seem to me to be 
the slowest trains in this country. To take an 
hour to run the 36 miles to Reading is absurd ; an 
ordinary stopping train has to develop a much 
higher speed than this. Reading to Oxford, 27 
miles, in 45 minutes is another example of pre- 
posterously slow timing; the train might stop at 
nearly all the intermediate stations and do it in 
this time. 

Of the July improvements, the new Midland 
2 p.m., Manchester 6.20, is the best, running via 
Nottingham. St. Pancras to Kettering in 83 
minutes gives 52 miles an hour, and thence to 
Nottingham in 59 minutes is 524 miles an hour. 
The Great Northern take a minute off the famous 
4.17 (now 4.18) Grantham, so that the average 
speed for over 105 miles is 54 miles an hour. 


relief train to the 8 p.m King’s Cross will run till 


Aug. 10, reaching Edinburgh in Sh. 38m., and Perth 
in 10h. 50m. 
The quickest N.W. timing is now Bletchley to 


Willesden in 47 minutes, 523 miles an hour, and 


the 4.48 Midland from Garston is booked to reach 


1 (323) at 5.24, or 584 miles an hour. The 


1.0 a. m. from Waterloo now runs to Salisbury, 


883 miles, without stopp nee longest run in 
the West of England. 

few days ago, and reached the ticket platform at 
Salisbury in about 111 minutes. 


travelled by this train a 


July 22. Kappa. 


L. N. W. COMPOUND GOODS TANK. 
[27666.]—I VENTURE to send you a few details 


of the compound goods tank for L.N.W. Ry, now 
at the Manchester Exhibition. 
four pan of wheels, of whioh three are driving- 
whee 

coupled 
cylinders, 14 x 24in. ; the front pair of drivers has 
a single throw crank, to which is attached the 
connecting-rod of the l.p. cylinder, 80 x 24in. The 
valve-gear is Joy's; but owing to the small size of 
the wheels the steam-chests are placed under the 
h.p. cylinders. The leading-wheel is 3ft. 9in., with 
radial axle boxes; total wheel base, 21ft. 6in., of 
which the driving-wheels occupy 14ft. Grate area, 
17°1ft.; total heating area, 1,090ft. ; working pres- 
sure, 160lb. 


It is carried on 


bft. 2hin. diameter. The hinder pair are 
together, and are driven by the h.p. 


Reymond. 


ARSENICAL WALL -PAPERS — COU- 


MARIN OR OUMARIN: 1TOBACOCOO 
SOCENTING. 


[27667.]—IN the extract given from the Lancet 


last week attention is called to the prevalency of 


arsenic in wall-papers, and two tests are mentioned 


for its detection. 


The first is the very useful and well-known 
Reinsch's test, the second depends upon the stain 
given on a cold surface by burning arseniuretted 
hydrogen. It is, however, necessary to point out 
a defect in the details for performing the second 
test, where directions are give to boil the suspected 
paper with pure hydrochloric acid. The defect 
consists in the fact that by this treatment some 
considerable amount of the arsenic is converted 
into the chloride, which is volatile, and would pass 
off with the steam and be lost. It is by reason of 
the volatility of the chloride of arsenic that we 
obtain a ready way of freeing sulphuric acid from 
its frequent contamination by arsenic, as by addin 
some hydrochloric acid and heating we can disti 
off the arsenic chloride before the aoid itself 
passes over. 

As an alternative test, and free from the above 
objection, I would strongly recommend Fleit- 
mann's test. This consists in boiling the paper 
with a strong solution of caustic soda and pieces of 
aluminium foil. Both caustic soda and aluminium 
are rarely contaminated with arsenic, whilst zinc 
and hydrochloric acid usually are. 

If arsenic is present in the paper, arseniuretted 
hydrogen is evolved, and on a cap of filter paper. 
moistened with a drop of solution of nitrate of 
silver placed over the mouth of the flask, a black 
stain will be produced. This stain is not produced 
by antimony and its compounds. 

I may add, as an antidote to the alarmist's article 
inthe Lancet, that in the last two years, out of 
scores of wall-papers examined by me, arsenic has 
only been present in one or two, which were, 
moreover, invariably of the green flook” type. 

And this is what might be expected, as aniline 
colours, which are now so extensively used in paper 
colouring, are easily obtainable from Germany, 
guaranteed arsenfreid,” and many manufacturers 
will use no other. 

The question has been asked, What is Coumarin ? 
Coumarin, or Cumarin, is the crystalline odorous 
principle of the Tonka bean. It has been found 
also in several other plants, and lately prepared 
artificially. It has a very fragrant and lasting 
odour, and is soluble in alcohol. If a few grains 
be dissolved in rectified spirit, and this be dropped 
over tobacco, allowed to dry by exposure for a short 
period, the tobacco will be found delicately scented, 
and on burning to give off a very fragrant odour. 
The chief drawback to the use of Coumarin for 
this purpose is that it is expensive. A somewhat 
similar result may be obtained by dissolving a 
little of the oil of cascarilla in alcohol and treating 
the tobacco as above with it. Tobacco thus treated 
has a very aromatic odour on burning. 

20, Ivanhoe-road, S. E. E. J. Millard, 


OPTICAL MATTERS—TO MR. BOTTONE. 


[27668.]—THE use of the terms positive” und 
“ negative,” alluded to by my esteemed friend, 
“ Prismatique,” is inseparable from the analytic 
geometry of optics. But it must be distinotly 
understood that their use in this way is solely 
with reference to the position, and not to the 
character, of the foci. The focus of.a concave lens 


A | is as real, geometrically, as that of a convex, be- 


cause in each case it governs the direction of the 
issuing rays. But apart from the mathematics of 
optios, it is most unadvisable to use the terms 
“positive” and“ negative“ otherwise than as relatin 
to the character of the foci. Much confusion wi 
be avoided if we speak of a convex real foous as 


E 


514 


being a positive foous, and a concave virtual one as 


being a negative focus. 


Has the orthoscopic lens in question been re- 
placed by a more modern form? as I observe it is 


spoken of as the old Voigtländer. 


May not the effect spoken of by Mr. Hunt (letter 
27576) arise in the following way ? The quotation, 
it must be observed, refers to an “object which is 
Now the conjugate focus of 
such an object cannot be exactly the same as the 
principal focus for parallel or stellar rays for 
It must be a 
trifle behind the latter, and this change will also 
Evidently the 
marginal rays where the refraction is greatest will 
suffer the most change; they will be thrown 
further back than the central ones, and will thus 
cause an appearance of over-correotion. Now, by 
reducing the aperture, we cut off most of this 
over-correction, and therefore shorten, it appears 
perceptibly, the conjugate focus. It would be in- 
teresting to examine the inner and outer focal ap- 
high power e.p. using an arti- 
ficial star not very distant, of an o.g. known to 


not very distant.” 


which an astro. o.g. is corrected. 


affect the balance of spheric error. 


pearances, under a 


be well corrected for astro. objects. 


I am glad to notice the letter (27615) of Mr. 
paper was not written with special re- 
ference to the method of finding the curvature by 
reflection ; I merely mentioned it as a sequence of 
If I remember cor- 
Boys’ interesting paper was reprinted 
in the E. M.” soon after its appearance in the 
Phil. Magazine. The method is an old one; my 
first acquaintance with it was, I think, a note at 
the end of Barlow's paper on the object-glass, pub- 


Boys. My 


the formula previously given. 
rectly, Mr. 


lished in the Phil. Trans. for 1827. 


May I, in conclusion, be allowed to notice an in- 
An 
able correspondent has started a series of letters on 
Might I sug- 
gest that they be extended to telegraph instru- 
ments, both needle and printing or sounders? Jam 
not much interested in the matter myself; but such 
a series with carefully dimensioned working draw- 
ings like those in letter (27596) would be exceed- 
ingly valuable to the many electrical students who 


teresting feature in last week's impression. 


electrical measuring instruments. 


read these papers. 


To Mk, BOTTONE.—Some little time ago a 
friend informed me that a book had lately been 
published in Italian, giving detailed instructions, 
both theoretical and practical, for the construction 
Has Mr. Bottone 
seen this new volume; and if so, will he kindly say 
whether there is anything really new and useful in 
it? Iam not able to give the title of the book, 


of achromatic object-glasses, &c. 


neither the name of the publisher. 
Orderic Vital. 


OARBOLISED OIL FOR BURNS. 


[27669.]— THE carbolised oil for burns and 


scalds as reported upon by Eos and Sozedus” 
is certainly the best of the oil appliances; but like 
all the others, it fails to give that real and needful 


relief from pain so much to be desired, especially 
in the case of children, as well as those cases of ex- 


tensive burning where the shock is so great as to 
endanger the patient's life, said shock being in 
reality exhaustion of the life-power from the awful 
pain. 

Now there are two preparations within easy 
reach of every-day life that give entire relief from 
pain and shock the moment either of them is 
applied — viz., a solution in water of washing soda, 
and the other asolution of Epsom salts. The salts 
are the best application fur the face, head, and 
neck, Soft cloths dipped in the solution are care- 
fully wound round or fixed upon the burn or burns, 
and kept constantly wet with the solution. A per- 
fect cure, with no mark or scar of any kind, will 
be had in from two hours to two or three days, 


according to the nature and extent of the burn or. 


scald; but the principal thing is the instant and 
real relief from pain, provided attention is paid to 
keeping the cloths always wet with solution. 

Dens. 


CANE SUGAR IN BEER. 


[27670.]—PLEASE let me thank Nun. Dor.“ for 
his reply to my query, and please allow me to say 
I do not agree with this gentleman in his statement 
that there is no satisfactory method known of 
detection and estimation of oane sugar in beer, or 
that there is ever likely to be. 

His remarks are decidedly not creditable to 
analytical chemists, to whom this matter is of some 
interest; nor are his statements respecting the 
recent Excise prosecutions complimentary to those 
whose duty it is to see that the law is not disobeyed 
or the revenue cheated. 

Surely “ Nun. Dor.” does not wish it to be known 
as his opinion that the Excise authorities prosecute 
on mere suspicion, or depend on the confession 
from the publican ? 

Indeed, there are few magistrates—I hope none 
—who would convict or fine a man on mere suspicion 
by the 5 parties. 

The Somerset House analysts have a method of 
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has been added to beer, and water too. 


able offence. 


In the prosecutions I referred to, cane sugar had 
been added to the beer, in some cases with the 
object of giving a “head” to the beer—that is, a 
frothy top when drawn from the barrel; in others 


for a different reason. 


Many of those who transgressed—according to 


evidenqe —appear to have done so in ignorance. 
I should like to add, although it has nothing to 


do with the matter directly under discussion, that 
a letter from a friend just to hand tells me he has 


just finished analyses of over 200 samples of beer 
from different localities. In no sample is there 


anything of an injurious nature to the health of 


those who consume the beers from which these 
samples were obtained. 
Chemical Student. 


PROPULSION OF STEAMSHIPS. 


(27671.]—LIKE Mr. Hillier (letter 27607), the 
writer also had an idea analogous to that of Mr. 
Marshall's; but not having the means to realise, or 


even attempt to realise it, let it lie fallow in his 


mind. Mr. Marshall, however, has raised the ques- 


tion in a practical form, and with your permission, 


Mr. Editor, I will submit my notion to the readers 
of the E. M.,“ who will soon discern what prac- 


tical value it possesses. 


Many years ago I interested myself in the pro- 


pulsion of vessels, believing that the methods 
adopted, paddle and screw, wasted too large a pro- 

ortion of energy, and the first idea that suggested 
itself was that of employing pistons to push out 


A, ram piston descending into cylinder B, filled 
with water, and pouring the latter through holes 
CC in floor into pipes D D running aft to each 
side of helm, and placed as far below water-line 
as possible. 


the water, which Mr. Marshall is about to 
patent; this I dropped as impracticable, and which 
I still believe will prove to be so when tried. It 
struck me that, instead of using a number of 
pistons working horizontally, the water itself 
could be made into pistons by having pipes below 
water-level leading from each side of helm toa 
central cylinder amidships, and (as per annexed 
sketch) having a hydraulic ram piston fitting into 
this cylinder, so that, the steam being turned on, 
the ram would be pressed down, and force the 
water through holes in the floor of the cylinder 
into the pipes against the resistance of the external 
water (proportional to the depth below water- 
line), and so produce motion of the vessel. It will 
be seen that the columns of water in the pipes act 
just like solid pistons. 

If we suppose the area of the face of hydraulic 
ram piston to be 16 circular feet, and having a 
stroke of 8ft., and the area of mouths of pipes to 
be 1 ciroular foot each, then with two such pipes 
opening out at each side of helm 24c.ft. of water 
would be forced through each by a single stroke of 
the hydraulic B to a 24ft. stroke 
of Mr. Marshall’s pistons ! 

There would, of course, be pipes running for- 
ward to each side of bow, aud to stop or reverse 
the vessel all that would be necessary would be to 
turn off the after pipes and turn on the forward 
ones, there being no change necessary in the motion 
of the machinery, and therefore no sudden check 
or strain upon it, as at present. 


detection and estimation of cane sugar, by which it 
can be ascertained with certainty how much sugar 


Daty was formerly charged on the quantity of 
malt, or malt and sugar, used. Now, however, duty 
is charged according to the specific gravity of the 
wort before fermentation. If sugar be added after 
the density has been taken by the Excise officials, 
or if it be added after fermentation is complete, 
then obviously in these cases it becomes a punish- 
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It would be better to employ two such hydranlio 
cylinders in centre of vessel, dividing the pipes 
between them, so that the one ram would be 
ascending as the other descends, and so maintain 
a constant and steady pressure against the resist- 
ance of the external water. , ee 
Trusting that I have made my idea sufficiently 
clear, and that it may prove practicable in the 
hands of those who have more time and means at 
their disposal, I subscribe myself 
i Nomoplast. 


SOME OF THE PROBABLE USES OF 
PAPER. 


[27672.]—BY the term “ paper” in this con- 
nection is meant a material made from those 
substances which now enter into the composition 
of commercial paper worked up into formssuitable 
for the purposes intended. Paper is more er- 
tensively utilised than is thought by some peopl 
for in America it forms the largest portion o 
railway wheels, and after having been used for 
mouldings, &c., in houses, is now actually em- 
ployed in the construction of the house itself. 
Large quantities of refuse sawdust and other 
substances suitable for compacting into paper 
produots are available in the United States, and it 
is in that country that invention in this direction 
has been most successful. The Illinois Association 
of Architects has recently taken up the subject, 
and a number of papers have been contributed by 
its members, extracts from which may be of 
interest to your readers. For one thing paper 
will stand the climate under even the severest 
tests, and will scarcely need painting more than 
pine, while it can be decorated to the designer's 
fancy. It can be moulded, stamped, cut, nailed, 
and handled more easily than any other material, 
As in exterior use, so within; each part may be of 
paper, and sometimes the wall and ceiling, plain or 
ornamental, in relief, the bases, the architraves, 
the mantels, even the doors themselves, 
made of paper. Recent accounts have been re- 
ceived of the French use of paper as complete 
doors and complete piano cases. The material for 
this purpose is very highly spoken of. Remember 
that paper, like wood, may be treated with paints 
for ornament or preservation. Economically con- 
sidered, the free use of paper for lining walls and 
the double thickness of glass in windows will in a 
very short time pay large dividends in the savin 
f af One architect claims for an Sin. w 


properly lined with paper, a greater resistance to 
l 


of winter and the heat of summer than is 


tho ca built 16in. thick in 


usually obtained from a wall 
the old method. 


Another speaker, in prophesying the future de- 
velopment of such a material as paper, remar 
that we class a great variety of substances under 
the general name of paper, but his main idea is & 
flexible sheet made of vegetable or other a 
which has been reduced to a pulp and then sprea 
out and pressed and dried. lts most obvious 
qualities are—1. Continuity of surface. It canbe 
made in rolls of almost any width and length. It 
is flexible or by gluing several layers together 
may be made stiff. It will stop the passage of sir 
because there are no joints. 2. It has no grain 
like wood, and will not split. 8. It is not affected 
by change of temperature, and hence has an advan- 
tage over sheet metal as roofing material. 4. 
Whereas in its natural condition it is affected by 
moisture, it may be rendered waterproof by 
saturating with asphalte or by a variety of other 
treatments. 6. It is non-resonant and well fitted 
to prevent the passage of sound. 6. It is a non- 
conductor of heat. 7. It can be made of incom- 
bustible material like asbestos, or rendered fire- 
resisting by chemical treatment. We can, there- 
fore, produce large sheets either flexible or 8 
that will not conduct sound, heat, or cold, and that 
will prevent the passage of air, moisture, and fire. 
Paper pulp is now made of such a variety of sub- 
stances, each with its special qualities, that it 1s 
reasonable to suppose that we have not reached by 
any means the limits of its usefulness as a building 
material. By combining paper pulp with other 
substances, and solidifying the mass by pr 
we may produce a material that will replace wo 
The commercial success of 
the paper cottage will depend upon the discovery 
of some very cheap material for the pulp, and 
acting the same and ren- 


ulp, but no compound has yet 
the market that will fully meet the 
tions. : 
Paper may be used for the deadening of floors. 
The curling up of matched flooring where applied 
to wet mortar has its disadvantages, and when 
buildings must be finished in a hurry the passage 
of sound may be stopped by paper, perhaps com 
bined with mineral wool, without introducing 
moisture into a building already too damp. 
Another architect suggests that something mn 
be built in the following manner: The frames 


een placed upon 
above condi- 
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the houses to be of wood, the siding to be of build- 
ing paper laid to break joints and weather, the 
lower edges to be cut into scallops, waving lines, 
or other shapes to suit. Around the openings the 
paper to fasten into rabbets and the joints to be 
made tight. The roof is to be made much the 
same way, leaving the effect of tiles, shingles, or 
whatever the designer may choose. Gutters, ex- 
terior architraves, or other parts may be stamped 
or moulded in papier-maché, some for ornaments 
and details around porches, bay windows, or to 
ornament exterior features, ‘The entire exterior 
may be either finished with varnish or other paint 
to make the same impervious to weather and to 
decorate at the same time. The interior features, 
even the walls and ceilings of a house, to be much 
the same as the outside, and decorated in much the 
same way. The floors thus may be made of stiff 
pasteboard where carpets are used, and it is possible 
even to leave them bare, if finished with a varnish 
or other preparation hard enough to preserve them 
from the ordinary wear and tear of the floors. All 


of the above may be done now, and probably at a 


saving over the usual methods. Of course the 


1 application requires careful and thought- 


investigation. It may not be possible to make 
the sash, stairs, or blinds of paper at present, 
although it would seem to be an easy problem to 
solve. Paper is practioable for all parts of a house 
except the constructional details. 


more oleanly manner, and, moreover, fitter to live 
oe acouunt of the absence of moisture. 

here is also another use for paper which will 
probably tend to its use in tropical climates, and 
that is by the very process of manufacture it is 
possible to introduce chemicals and other substances 
which will protect it from the labours of the white 
ants and other insects, and also preserve it from 
the effects of the weather. Furniture for tropical 
climates may perhaps before long be constructed 
of paper, the pulp being moulded into the required 
shape by special machines, which when a quantity 
of articles are made to one pattern will doubtless 
be as low-priced as wood, on which the labour and 
skill of the joiner has to be expended. A good 
deal has been done in this country and on the Conti- 
5 but more remains for the exeroise of inventive 
skill. J. T. M 


RE-INKING TYPE-WRITER RIBBONS. 


E was an inquiry in your pages 
a short time ago about renewing the inking ribbons 
of type-writers, and as I have tried some experi- 
ments, which can easily be repeated, I send an 


account for the benefit of my fellow readers. Into, 


say, 20z. or more of any good writing fluid put a 


spoonfal of thick mucilage of gum arabic and a 
teaspoonful of raw sugar; warm the mixture, and 


immerse the ribbon long enough to allow it to 


become well saturated. When dry, spread the 
ribbon on a board and brush it well with glycerine. 
Should there be too much colour in the ribbon, 
preas it out, between papers, with a warm flat-iron ; 
or, if too dry, brush it again with glycerine. 
The secret of the ribbon giving out its colour is in 
the glycerine, and if you have body enough in the 
colour, there is no danger that it cannot work well. 


Such a ribbon is not affected by the dryness or 


humidity of the atmosphere, and I consider mine 
as good as any that can be bought. It may be that 


I was fortunate in hitting upon just the right pro- 


portion of the different constituents, and possibl 

a second trial might not be so successful; but 

think with a little care anyone could do as well 
With the same or similar means. My object was to 
get body to the colour, hence the mucilage and 
sugar. Then it was necessary that the ribbon 
should retain a certain degree of moisture, for the 
gum and sugar make it dry or harsh, so the 


- glycerine coat was put on; but there was danger 
of smearing the paper with too much moisture, or a 


wrinkled surface, and the ironing obviated this. 
J. S. D. 


OLOOKS AND GRAVITATION. 


[27674.|—MANY able men have discussed the 
nature of gravitation, the mathematical theory of 
which is so well established. None of them have 
been able to suggest any possible mechanical 
action by which gravitation is produced. The 
great difficulty has been to account for the mode 
by which matter in any state could act on every 
partiole of 1 directly. 

Bir Isaac Newton showed by a direct experiment 
that the force of gravity acted on every partiole of 
a mass at the surface of the earth. The indirect 
evidence and the soundest reasoning go to show 
that the earth exerts a direct action on every par- 
ticle of the moon; that other planets by analogy 
act directly on every particle of their satellites, 
and that the sun acts in the same way on both 
planets and satellites. 

Here isa conflict of diametrically opposite con- 
clusions. The direct evidence that the force of 
gravity aots on every particle of matter only ap- 
plies to masses at the sarface of the earth. The 


0 A house thus 
built can be erected quicker, cheaper, and in a 
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reasoning for aud against the opiniou that every 
particle of a planet or satellite is acted on directly 


is equally sound. I beg to suggest a way of 


directly testing this question in respect of the 


earth. 

If every particle of the earth is not acted upon 
directly by the force of gravity of the sun, the 
force of gravity at the surface of the earth will 
probably be greater at midnight than at midday, 
and at midwinter than at midsummer in and close 
about the torrid zone. An expression of this 
opinion here led to the statement that the evidence 
offered by observatory clocks was against such 
variation in the force of gravity with the time of 
the day and year. This, again, led me to study the 
mechanism and action of clocks, and subsequently 
of the modes of adjustment and correction applied 
at several observatories. From various sources I 
learnt something of the rates, &c., of the clocks 
at the observatories of Greenwich, Melbourne, 
Washington, Pulkowa, and Madras. The informa- 
tion about the clocks at Greenwich and Melbourne 
was somewhat definite ; but about the clocks at the 
other observatories very indefinite. The observa- 
tories at Greenwich and Pulkowa are too far from 
the tropics for favourable observations, and the 
observatories of Melbourne, Washington, Sydney, 
the Cape, and Cordoba are not very favourably 
situated either. The observatories at Rio Janeiro 
and Madras are, however, most favourably 
situated. 

I am in considerable ignorance as to the practice 
in adjusting the pendulum for temperature in 
observatories, I should be most gratefully obliged 
to you, and to any of your able correspondents, for 
any information on this point. I will, however, 
with your kind permission, give some curious facts 
about the astronomical clock at the Melbourne 
Observatory—facts which lead me to have some 
hopes, though small, that the question is still an 
Open one. 

Mr. Ellery, the Astronomer Royal for Victoria, 
states on page 24 of the Astronomical Results 
for 1869-70, that The olock rates from Feb. Ist 
to Aug. 19, 1870, were discussed for the Po pose of 
finding the variations due to change of tempera- 
ture and barometric pressure.” Shall I be right 
here in inferring that temperature compensations 
are made from observations of thermometers hung 
in an ordinary way within the room in which the 
clock stands? “The result (of the discussion) 
showed that an increase of Ideg. Fahr. produced a 
retardation of 0'039 second, and that lin. increase 
in the height of barometer produced a retardation 
of 515seoõũæ— (Subsequently found to be °441sec. 
from Jan, 2 to Aug. 7, 1871.) „To compensate for 
the former [retardation for increase of tempera- 
ture] would have required an addition of 1'lin. in 
the height of the mercury in the pendulum; the 
cast-iron cylinder, however, was not sufficiently 
long to permit this.” 

he assistant astronomer at the observatory, Mr. 
E. J. White, F. R. A. S., in a paper (“ Performance 
of Some Timekeers,” Vol. XIX.), read before the 
Royal Society of Viotoria, Sept. 14, 1882, says :— 
“The astronomical clock is the celebrated Frod- 
sham 991, which, when its rates were examined by 
the horologival jury of the Paris Exhibition of 
1867, was pronounced to be one of the best in 
existence.” Mr. White gives the rates of the clock 
from February to August, 1882, “which includes 
the hottest and coldest periods; the gradual change 
of rate (losing in summer and gaining in winter) 
is owing to the clock being slightly under-com- 
pensated.” The jar is 8hin., and at, first, appa- 
rently, 74in. were filled (Astro. Results, 1869—70). 

It seems strange that so good a clock should 
actually not have the jars of the pendulum long 
enough to hold sufficient mercury to compensate 
in an opposite way for changes in length of 
pendulum rod due to variations of temperature. 
As the pendulum should be shortened for latitude 
when removing from Paris to Melbourne, less 
mercury should have been required at Melbourne 
than at Paris. If about 7$in. of mercury were 
found sufficient at Paris or London (what the 
actual height was I cannot find), the increase in 
the amount of the mercury would in effect give a 

reater range. If the clock went acourately at 

aris, after allowing for variations of atmospheric 
density, then the increase of mercury would 
shorten the pendulum in summer and lengthen it 
in winter, and so compensate for a diminution, 
though very slight, in the force of gravity in 
summer and an augmentation of this force in 
winter. 

Allow me again to say that I shall be most grate- 
fully oes to any correspondents for any infor- 
mation and comments on this point. 

Melbourne. T. Wakelin. 


THREE FAVOURITE FLOWEBS. 


[27675.]—UNDER this heading I class the out- 
door primalas, the suriculus, and the pansies. It 
is only in North Britain they attain their f 
perfection; those floricultural amateurs who have 
never seen them in the cool Alpine climate of 
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Sootland and our northern counties have a treat in 
the future. In proof of my assertion I can say 
that I raised most of my present large stock from 
seeds, bought, saved in my garden, and sent me 
from the Himalayas. For some time past I have 
cultivated the common wild primrose with the 
most pleasing results, selecting stout offsets from 
the hedgerows and woodsides. In five years they 
have attained extraordinary qualities ; very 
floriferous, the colours varying from deep golden 
yellow to creamy white, frequently capitate on 
tall, thick stalks. Excellent window plants if 
lifted, put in 4in. or öin. pots, and placed in mode- 
rately shady aspects, where they remain in bloom 
for a length of time, and give out a pleasant vernal 
odour. The gaudy border varieties of British 
primula, polyanthus, and oxlip, in all shades and 
markings, make a fine spring show in the edges of 
shrubberies and margins of parterres. Just five 
years ago [sowed a mixed lot of seeds in the loose 
soil 50 yards long on north side of a hawthorn 
hedge, leaving the countless plants to take care of 
themselves, excepting the removal of weeds. There 
the collection grew and thrived; when they were 
two years old they flowered freely, enabling me to 
judge of their worth. Then I marked off all the 

est, with the view of removal to their final 
destination. Provided the weather be rainy, the 
soil suitable, and the climate a cool one, these 
pretty plants, if carefully ang re a ball to their 
roots, can be removed in full bud without injury 
the watering-pot being freely used. All seed 
vessels should be out out before maturity with a 
pair of scissors. On this little operation depends 
the quality of the bloom in the following year; it 
is important to break up every old clump in the 
third year. Select the juicy offsets with stringy 
roots, and throw away the old woody main stock; 
this should be done in autumn. The soil must be 
old, rotten, pasture loam ; should this become poor 
by time, decayed cow dung may be freely mixed 
with it. Any over-manured ground causes primulas 
to make large leaves and small flowers, besides 
spoiling their colours, 

I have tried these experiments with my surplus 
stock. I have been writing hitherto on the single 
varieties only ; I have now to describe the double, 
The former seem to be insect-proof, and exceedingly 
hardy in cold olimates; the latter require much 
care and attention. I have often lost the double 
sulphurea, the double lilac, and double white; the 
last has done the best, from astock I brought from 
North Scotland. This is a charming kind, spotless, 
heavy rosettes of pure white colour, well suited to 
bridal decorations and funeral wreaths. I must 
not omit the double scarlet velvet; but it will not 
live long in a border, is very dear and del.cate, even 
in a pot. 

The next section of outdoor primulas as sold by 
florists, require a very damp, peaty border. 
Primula sieboldi of all colours, forming wide 
patches in a few years, though it rarely flowers till 
well established, as it has to make a quantity of 
roots, essential to blooming. Primula japonio 
which bids fair to be naturalised with me, raise 
from seeds I saved, which are borne in great quan- 
tities when I do not olip them off. I have a great 
variety of colours, and some of the flowers are 
spotted. Those who have not a wet spot, as the 
margin of a lake, a border surrounding a pond, or 
the boggy edge of a natural spring, will find a good 
substitute (provided they live in a rainy county) 
by digging a narrow trench, 2ft. deep, and filling it 
in with sphagnum, carpet moss, fibrous peat, and 
decayed vegetation of any kind, filling it over high 
with pasture loam. This must be done in autumn 
on a N.W. open border; in the ensuing spring 
level the hollow, putting in some sand and more 
loam. My specimens so treated are over 2ft. high, 
with foliage like old lettuces ; a few planted in a 
dry bed have not flowered in the two years’ oocu- 
pation. I merely mention the two pretty natives 
of North Britain, Primula Scotica, and the “ bird's- 
eye primrose,” which flourish in their natural 
habitat, the moors of my Vicinity, but have gra- 
dually died out in my garden, as they require wet 
roots in the growing season. . 

Now for the rich and rare exotics, the primu- 
laces of the Himalayas; time and money can pro- 
cure these. My packets of seeds direct from the 
3 taught me patience, and my gardener a 
lesson in hortioultural learning. I had to wait 
eighteen long months for the first sign of germina- 
tion. About $0z. of seeds in the eases of Primula 
purpurea, P. Stuarti, and P. obtusifolia gave 
a very small percentage of growth. Prob- 
ably these seeds were stale and too long 
stored. I have, however, some grand clumps of 
the P. Stuarti flowering somewhat shyly—a damp- 
loving species, with very luxuriant leaves, I had 
some very strong specimens of P. purpurea, but the 
last wet winter did some damage to them. P. 
obtusifolia is almost unknown; I cannot find it in 
any modern books or catalogues—a small species 
with sky-blue flowers, having golden-yellow eyes. 


all | P. capitata, P. Cashmeriana, and P. denticulata 


require a more dry climate, with plenty of snow, 
kad do not succeed unless on elevated positions 


—— 
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Nearly all I have enumerated are becoming 
cheaper and more common from year to year; they 
may be obtained from Ware, of Tottenham, and 
Hartland, of Cork. The charming Primula rosea 
of the N. Himalayas attains great perfection in 
the Northern counties. I gather seed from my 
plants annually, which produce plants quite equal 
to the parent stock; it loves the edges of bogs and 
springs; hence I grow it in the artificial soil above 
described with P. japonica. Late in spring this 
Alpine gem makes a very gay patch of roseate 
hue, a number of plants being clumped together. 


The Auriculas of my large stock of an un- 
usually fine strain were raised by me from seeds 
received from two different florists, I sowed them 
in boxes during those two icy winters of 79 to '81. 
These boxes were tilted toa sloping position facing 
the North, were continually buried in snow, and 
gave a very large percentage of return in vigorous 
plants. We always put out the best on raised beds 
when the tulips and hyacinths are in flower. 
Having played their parts in decoration, the auri- 
culas are dug up and removed to a north border, 
where they remain till again required. They give 
the least trouble of anything I grow; though fre- 
quently uprooted by snowstorms, they never die in 
this congenial climate. I have seen some which 
were accidentally dropped from a basket on a 
garden-walk remain green for months, and 
grow well when planted. They do not like a 
drought or a midsummer sun—a high tempera- 
ture causing them to shrivel up. A rich, 
gritty loam, on a shelving spot, suits them 
well, In early spring I scatter peat dust 
among their roots. I think this addition deepens 
the colour of their flowers, as it generally does 
with many other things. Pansies Í have grown 
largely for eight years, both from seed and seleot 
cuttings. A cold, damp, sub-alpine climate brings 
them to wonderful perfection with very little 
trouble, beyond the continual renewal of all 
good flowers, by the annual operation of making 
cuttings ; otherwise they rapidly degenerate. From 
a mixed packet of seeds raised by an amateur I got 
hundreds of handsome specimens—not very large 
blooms, certainly, but with great properties, 
capable of being grown into prize flowers; indeed, 
several growers in the trade and private individaals 
came to see this many-coloured collection. The 
“black orape,” as a stranger here, excited much 
interest. 


My best bedders this season have come from 
Paisley, long—long renowned for its Al strain— 
snow white, golden yellow, and dark striped, nearly 
as large as any known kinds, are now in great 
profusion. The offsets on arrival in the late 
autumn are pricked into a raised bed of sandy 
loam. This is covered with a frame till the follow- 
ing April or May. The rooted plants are then 
lifted, and put out in the flower border. Seeds 
are only sown to obtain novelties; the produce 
requires time to develop any desirable qu 5985 

os. 


Waterproofing Textile Fabrics.—A Belgian 
inventor has devised a process for tanning textile 
fabrics which renders them waterproof, and at the 
same time, it is said, proof against decay, while 
their suppleness is not diminished, and their 
weight not appreciably increased, Arguing from 
the high state of preservation in which the.bands 
which surround the heads of Egyptian mummies 
are found to this day, and which are impregnated 
with a kind of resin, the inventor bad recourse to 
the substances extracted from birch bark and 
which are now used to perfume Russia leather. 
When the fine, white bark of the birch tree is 
distilled it yields a light oil, nearly a fourth part 
of which consists of the special phenol, or carbolic- 
acid, which gives the well-known odour to Russia 
leather. It is now found that the residue, or green 
tar, of the birch, which is obtained from Kostroma, 
yields neither acid nor alkaloid, and forms, with 
alcohol, a solution of great fluidity, which, however, 
when once dried is not acted upon by alcohol. It 
is this substance which will unite with the most 
brilliant colours that are used by the inventor for 
treating textile fabrics, =. 


AT a recent meeting of the Physical Society a 
paper was read on “Sounding Coils,” by Professor 

Stroud, D.Sc., and Mr. J. Wertheimer, B. So. 
The paper desoribes experiments on coils and 
helices of wire, which emit sounds when variable 
electric currents are passed through them. The 
pitch depends on the frequency of the current 
variations. The authors believe the sounds due 
to the attractions of adjacent parts of the wire, 
which cause shortenings and lengthenings as the 
current increases or decreases. To prove this, two 
identical coils were made, and one of them im- 
bedded in plaster of Paris. This gave no sound 
when the variable current was passed, whilst the 
other emitted the usual note. It was also found 
that no sound could be got from a single turn of 
wire, whilst one and a quarter turns gave an audible 
sound under the same condition. 


REPLIES TO QUERIES. 


*,* In their answers, Correspondents are respect- 
hese requested to mention, in each instance, the title 
and number of the query asked. 


[62387.] — Current Break.— The screw of 
contact pillar is probably loose, and the constant 
striking of the spring gradually unscrews it. It 
seems to me that the bichromate current is a very 
fluctuating one. I have had the same trouble 
myself with a coil that I built. I have a medical 
coil now which has a spring in front of the arma- 
ture to press it well back in contact, and this goes 
very steadily with the bichromate.—PRINCIPIA. 


[62502 and 62784.]—Electromotor.—To MR. 
BOTTONE.—The following is reproduced from 
Prof. Silvanus Thompson’s “ Dynamo - Hlectrio 
Machinery ” :—“ Profs. Ayrton and Perry have 
devised an ingenious motor, which is extremely com- 
pact and of considerable power in proportion to its 
weight. To this motor the armature is fixed, and 
within it the field-magnet rotates. This construc- 
tion, which permits the frame being made both 
light and strong, had been previously attempted m 
a dynamo, the so-called Jopf maschine,“ exhibited 
by Siemens at Paris in 1881. The field-magnet of 
A. and P.'s motion shown separately at Fig. 1 a is 
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of the simple shuttle-wound type (like Siemens 
H armature). The armature is a ring of the 
Pacinotti type, having protruding teeth, between 
which the coils are wound, and is built up of flat 
toothed rings of sheet charcoal iron. Fig. 1 È 
shows its construction. The brushes rotate with 
the field-magnet, and the commutator or collector 
is fixed. Fig. 1 c shows the complete motor, with 
drill affixed.—_S. BOTTONE. 


(62523, ]—Harmonium Vibrators.—It was not 
my intention to take any further part in the pre- 
sent discussion in respect to this query ; but I con- 
sider it my bounden duty to reply to the infamous 
falsehoods displayed by “G. L. B” on p. 491. 
That gentleman has the presumption to state on 
p. 491 that I have “learned all I know of har- 
monium making and American organ building 
from the pages of the ENGLISH MECHANIC.” So 
far is this from the real truth, that I may say that 
there are many back volumes of “Ours” which I 
have never had the pleasure of perusing, and very 
little do I remember of any of the “ information 
on these subjects which has appeared in the pages 
of the H. M.” I have attained my knowledge of 
reed organs from practical experience alone. 
“G.L. B.” does not seem to know what to say to 
make himself appear right in his assertions. It is 
exceeding mean and despicable on the part of any 
man to have to resort to the writing of deliberate 
falsehoods in order to defend his arguments. He 
has never given any information of any value to 
any of your readers, but assumes to know a great 
deal about reed organs, without giving one atom of 
proof that he really does know. If I may measure 
his knowledge of reed organ construction by that 
of his knowledge of prices and qualities of reeds, 
I am bound to say his knowledge is but small. 
For instance, on p. 491, he says that“ reeds sold at 
6s. a set are ‘ usually ' rubbish.” This word 
“ usually comes in very nicely in explaining his 
doubt about the 6s. reeds being always rubbish. 
As I have used these reeds (6s. per set) 
more than once, I can confidently state 
that they are not rubbish; and also that 
as good a tone can be produced from these 
reeds (under certain conditions) as that produced 
from the best reeds. I am not at present acquainted 
with the reeds which “ G. L. B.” says “an amateur 
worthy of the name would scorn to own.” I 
suppose that sach reeds do exist, that is, such asa 
person would be able to make after receiving “in- 
structions ” from “ G. L, B.” I sincerely pity any 
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reader of “ Ours” who has to depend on “G. L. B? 
for “useful” information. They will never geb 
any “information ” from that gentleman, unless he 
canary his present disposition. If the queriest 
would like to see a spooimen of the reeds sold at 
68. per set, I will send him one free of charge if he 
will send me his address. If he is any judge of 
reeds, he will then at once see that these reeds at 
6s. per set are no rubbish, and that they aro as care- 
fully made as the best reeds. The difference 
between the former and the latter is in the quali 
of the metal, Ican safely and truthfully assert that 
have gained no knowledge whatever from the poses 
of “ Ours with regard to reed organ matters. I may 
also add that I am frequently in receipt of letters 
from various correspondents who ask for informa- 
tion about reed organs. Most of the correspondents 
who write to me privately pore all the volumes 
of the E. M.,“ and if I did not know more about 
these matters than what has appeared in the 
“E, M.“ I should be unable to reply to those who 
send me letters. I should advise G. L. B.” to 
show us a good example by giving practical 
answers to queries on reed organ matters, and not 
bother his head about knowing how to makes 
“tuning bellows.” He will have his desires 
gratified shortly, and no doubt the instructions I 
shall send will be found fault with by him; but 
facts still remain stubborn.—G. FRYER. 


[62560.]—Tap for Wooden Chuck (U.Q.)— 
As this query remains unanswered, I would just 
observe that in most toolshops may be seen taps 
and oblong pieces of, say, beechwood, containing a 
cutter for cutting the screw to correspond to the 
tapped hole in any piece of wood whioh is hard and 
tough; all the difference between a tap for wood 
and one for metals is, that if for wood it is deeply 
undercut, as it were, with a saw file, so as to make 
it much keener than would be practicable if used 
upon metal of any kind. I should suppose that 
you would have to make one yourself in order to 
match the thread upon your mandrel.—A, 
Liverpool. 


[62589.]—Gas-Lighter, Eleotrio.— A. G. 
will find an illustrated description of Olarke's gas- 
lighter, on the principle of the influence machine, 
in No. 1,033, p. 403, Vol. XL. I should think that 
he will be able by studying those diagrams to see 
how to connect up the machine; bat, if not, the 

atent specification will instruct him: it is No. 
5992 of 1883.—J. T. M. 


[62591.]—Welding Hot and Cold Iron.—This 
query seems to have escaped the attention of our 
old friend, “J. A., Liverpool.” I don’t thinks 
satisfactory weld can be made to gold iron; but 
shall be glad to hear what A. has to say about it. 
—SELIM. l 


[62595.-—Water Filtration.—The proportion 
adopted varies in the practice of the engineers; 
but the querist may take as an average one square 
yard of sand filtering bed to 670 galions of water 
per 24 hours. It would help in purifying water 
impregnated with peat; but no system of filtering 
oan be considered adequate which does not pro- 
vide for the aëration of the filter _beds—that is, if 
a bed is used for a week it should be left “dry 
the whole of the next week, aud it would be 
better, perhaps, to alternate every 24 hours.— 
Nun. DOR. 


[62602.]—Carbon Wire.—Will “E. L. G.” give 
a correct reference to the page? “1°00 carbon 
wire” probably means No. 1 charcoal wire.— 


[62603.]—Seth Thomas Olock.—lIt would not 
be worth while to alter the clock. Stand it on 
rubber blocks, or put under a glass shade.— 
HOROLOGER. 


[62604.]—Repairing Cornish Boiler.—It is 
to be hoped that such a boiler as the querist indi- 
cates will not be worked at any great pressure. 
The better way would be to put in a new end alto- 
gether and a new angle iron ring —BOILER-MAKER, 


[62609.]—Leaky Flume,—I am afraid there is 
nothing that will keep this “flame” tight, as it 
occasionally runs dry and is expo d to such a 
temperature as 120° in the shade, Perhaps a oom- 
osition of pitoh and guttapercha would answer; 
ut the better way would be to keep sufficient 
water in it to swell the wood tight.—J. T. M. 


[62615.]—Electro-Magnet.—If the wire you 
have is adapted for the big magnet, it certat 
will not give better results if employed for wind- 
ing two smaller magnets. Why not make up & 
magnet of suitable size and proportions E. G. 


[626 17.]J— Noise in Gas-Meter.—It is not 
easy to get at the interior of a gas-meter, and it 
would therefore be advisable to send it to the 
company, and let them exchange it, or deprive it 
of speech.—C, L. P. | 


62621.]—Fast Paint.—There is no paint which 
will long reaist the action of boiling soap.—M. 
 [62624.]—Tennis Oourt.—The relative expense 
will obviously depend on the cost of materials 
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alone—even Queen Anne’s—that must be taken, 

but a union of what was most rational in each 

éarlier period. Why must there be a second s to 
the termination ness? Why an e to such innumer- 
able words as the adjective animate, confusing it 
with the differently sounded verb? Our ancestors 
avoided such barbarous carelessness. Nor would 
their ear tolerate fifth, sixth, twelfth, but only “ fift, 
sixt, twelft.” Such verbs as wander, temper, made 
et wandred, tempred,” not our barbarous wandered, 
o. The very latest improvement, I believe, was 
distinguishing than from then. But the commoner 
words that and thet, from distinct roots thatta and 
thet, are still spelt (though never pronounced) alike 

There are surely serious errors in the reply of. 
“E. S. H.,“ p. 481. English can by no means be 
classed in the Celtic family, however many names 
of English places may be Celtic, It has hardly a 
trace of a Celtic element, but differs far more from 
its British neighbours—Gaelic or Welsh—than 
from either French or German. Celtic and Gothic 
must not be confounded, being quite as radically 
different as either from Latin. Hven in place 
names the Celtic habit of putting the substantive 
before the qualifying word is rare. Thus, Castle 
Cary and Market Rasen are named Celticly, and 
strike as Welsh compared with Corfe Castle or 
Downham Market, though both the words castle 
(castra) and market (aenn are Latin, Again, 
& E. S. H. is very unjust to Luther's High Dutoh 
(now rather affeotedly called “ German "), a quite 
equally old and noble cousin of ve pers 
sister; the nearest sisters in the Gothic amily are 
the Platt-Dutch and Icelandic. Then he is quite 
wrong as to the ch of such words as “character, 
choir, chaos, chasm ” (all Greek-English), or of any 
other English words, having ever been guttural, 


of rotation that imports, not the distance from the 
back of the iron—J. O. W. 


[62731.] — The English Language.— A 
Foreign Student” may well be astonished at this 
terrible language when he finds that a native (as 
I presume “ E. S. H.” to be) makes such absurd 
blunders about his mother tongue. There is no 
need for “E. S. H.” to admit his ignorance of 
German, since he tells us that “the guttural ch is 


[62638,] Amalgamating Gold.—Two or three | still in use, therefore it has not been dropped (!)— 
processes were shown at the Inventions Exhibition, 1 choir, chaos, chasm, Go,, are cases in 
and I suppose that referred to by the querist is the | point. daresay “ A Foreign Student” could tell 
process of the Mlectro-Amalgamator Co., in which | his instructor that the ch in these works is not 
the electric current is employed to keep the mer- | guttural at all, but has simply the sound of . This 
cury lively“; or perhaps it is the Cassel process. comes of your abominable system (or rather no 
“Sona” might find some information by looking system) of orthography, in which c has two sounds, 
up reports of the Exhibition; there are certainly like & before a, o, or u, or a consonant, and like 
not many books on the subject. NUN. DOR. s before ¢ or 2, and sometimes h. The letters ch 

(ees04] — Leather Biala on- Oloth—Jiry| n n mens ii Katte 6 aa no tight to 
5 ae and cover ante J It would | exist in the alphabet at all, being l by 

ave been some guide e querist had given an ; 
indication of the nature af “the stains that is, bors in all casos: 5107 and m en De remove 


7 
u having the sound of kw (“ queen,” “kween ” 
VVV Lud e nt or b., 2. &. H. bes minted the point 


N with regard to the French u and German i,” 

62639. —Oeleste Action. —The celeste pedal] these sounds being entirely wanting in English. 
«T, S.“ has inquired about is, as W. H. Davies He considers that it is not necessary to indicate 
states, a very simple contrivance. A piece of 


i the various pronunciation of the u in English, 
celeste felt, 14in. wide, obtainable at 68, Totten- 


because it is “sufficiently well known.” ow 
ham Court-road, a light good piece of pine, 1}in. does that square with the statement of “Nephesh ” 
or 2in., a couple of pedal sticks and blocks, and a 


f (same page)—“at present it is risky to try to 
pair of rockers; this oan all be attached to the 


ir pronounce a word you have only seen in print ” ?— 
existing soft pedal. If“ T. S.“ cannot see his way | REYMOND. 


through the job, I shall be very pleased to give him 62731.]—En 
: .]—English Language.—(1) Whatever 
say mae particulars, t ar apart of the celeste ths Quaker sect and some rustics 55 beep up, the 
1 . on © a* raped Shifting | second person singular is more completely dropped ¢ l 
‘Anoth sans d is sweeter and fuller in tone. from English now than from probably any other When we had a guttural sound, it was written by 
4 al or R advantage, it saves the piano a great | tongue except Spanish. It is an archaism kept to its own separate letter, not ch, It is even very 
„ both struck; whereas in hallow the Bible and Liturgy (as is also the syllable | doubtful to me whether the Greeks ever made the 
e shifting action, when the pedal is in psec ony ed after verbs), but in these is compulsory. We original x of the above words different from the 
one string of a bichord and two of a trichord will | cannot say you to the Deity, as in French, and I initial we give them, our & or the Italian ch. I 
55 the blow. The weighted blocks to improve | suppose all the Latin nations. On the other hand, shall be asked, What, then, was Kappa? Well, I 
5 are the greatest injury to a piano, neither can we, as in French and German, use the hear that in some of the Greek islands that letter 
ne the surest mark of bungling amateur workman- | singular to wife, husband, or even the youngest | is called Chappa, and has the power of our or the 
ship. If the hammers ieturn slowly, it is because | child. (2) The French u or German @ is absent, Spanish ch. Now, if those islanders could be held 


they are tight in the centre. Take out the centre ; i i i 
efull and disliked in other noble tongues, as Italian and | to have kept the classic sound, observe what would 
5 y, and runa round broach carefully | Spanish, as well as ours. But our Devon dialeot, ö 


: pe A : follow. First, there would be no puzzle about pro- 
through the bushing until it feels tight (the tight- | and also Lowland Scotch, have it, as in the oft- | nouncing such names as Cnidus or Ctesias. Next, 
1185 e Cepenes entirely on the slowness of quoted Scotticism, “ unco’ guid.” (3) Old English remember that in these and most words that now 
b Rares > b hen replace the centre wire in the | pad doubtless a guttural, but not written ch nor by | have C, inscriptions show that the Romans, nearly 
5 Bee 9 7 utt moves with ease, and yet it must | any combination. It had, as every simple sound | to the latest times of the empire, used K like 

© the eRe the action is again together, and in | ought to have, its proper single letter; but when Greeks, Then their 5 never hint that 

. centres will have disappeared; | we began printing, no type was cast for either this, either this letter or G had any variety of sound. 

if 1 ae e taken not to get them too easy.] the W, our A or our 0, simply because none of the | Hach sounded alike in all positions, But how? 
e touch is too light, then weight the keys ; but | four was Latin. Presently the printers, disliking 


vv, made a W, the only one of the four never really 
needed, for it had no distinct sound from U; but 
printed English continued to lack three, and still 
lacks two, of the letters necessary to the written 
language. The abbreviations, however printed, 
for the and that, are necessarily wrong, as y was 
never in them, but our 6, which slightly resembled 
it. As for the guttural letter, now silent, we 
express it by gh, except in the very few words that 
began with it. From those we either omit it (as 
from if) or make it y, asin you and yet, which, 
accordingly, in printing Wiclif and Chaucer, we 
make gon and ghit. We have dropped the H of 
the pronoun hit, both in sound and spelling. (4) 
The A and 0, both expressed now by th, are by no 
means uncommon sounds in the world at large, 
though happening to be absent (both at once) from 
Italian, French, German, and the modern Scandi- 
navian family. Among the many grievous cor- 
ruptions ‘in our rapidly-rotting language, one of 
the noblest once, but now most decayed in the 
world, none is more idiotic than that change 
complained of by Franklin in his letter to 
Webster (Sparkes X. 412), the spelling our sub- 
stantives without a capital. This way of dis- 
tinguishing them was always (as he said) more 
needed in ours than in German or any other of the 
family, because we had more words used as nouns 
or verbs alike. But the proportion of these has 
multiplied the whole century since he wrote, and 
now grows faster than ever! Itis perfectly idiotic 
that none of us can see, even in America, the direct 
breeches-pocket interest that a nation has, as he 
said, in making the acquisition of our own lan- 
guage as easy to foreigners as we can. Another 
grossly suicidal insult, equal to any that Chinese 
ever indulged in towards “outer barbarians,” is our 
avoidance of accents, one of which on each word 
(but only one) is absolutely needed for two reasons: 
Foreigners have right to it, first, to mark which 
vowel is the emphatic one; and, secondly, to show 
what sound that has, for our “ paradoxes are all 
confined to one vowel of each word, the emphatic 
vowel. The others may all, safely enough, keep 
their Continental sounds. In French, accents are 
needed only for the latter purpose, there being 
practically no syllabic rir ra compared to 
ours. If some Americans had but had the wit, in 
Franklin's time, to combine and act on his few 
hints, the prediction of De Candolle, that English 
may become quite as E spread as Latin 
ever was, would ere this have been realised. But it 
is not the spelling of to-day, nor of any time 


the locality ; but an asphalte floor (made of gas- 
tar and fine gravel) is more pleasant to play on 
than concrete—OLIM. 


[62630.] — Substitute for Small Glass 
Bottles.—There is nothing at once cheaper and 
less bulky, unless it is the lead tubes used for 
moist colours. As to the paper bottles, I have an 
idea that a company is being formed to work the 
invention.—SELINM. 


That is really the sole puzzle about old Latin pro- 
nunciation., Nobody doubts how the vowels 
sounded, or V or J; but all the doubt is of these 
two letters, C and G. The latter, observe, corre- 
sponded both in figure and alphabetic place to ¢, 
never to y, and ¢ was a double or compound sound, 
as well as & or W. I venture the theory that the 
olassic sounds of c (also written v) and g were what 
they have in such an Italian word as giace ; 
and that the only way the Romans could repre- 
sent our & was by either g or ch, and their 
only equivalent for our hard g was gh. Now, in the 
4th century (the same, by the way, in which they 
began to use the second person plural occasionally 
to a single person) their cookneys were satirised on 
the stage for degrading words like Commodus into 
“ ghommodus.” Could that mean making a simple 
sound into a compound, a thing that phonetic decay 
never does? I conceive their error was simplify- 
ing what had resembled our ch into the present 
Italian ch. We afterwards did the same with every 
o that we still write only c, as in castle, and many 
names as Lancaster. But in lots of names 
originally having a mere cor &, as Karolus, Ricardus, 
Cippenham, Cicestre, St. Chad, the Franks 
(Franci), and all places that once ended in cestre; 
but now in chester, we have had to introduce an h 
to preserve (as I hold) the old sound. So we have 
in countless common words, as chalk, church, 
chapel, chandler, champion, chapman (from cheap, 
formerly ceap, a market) and our Frank neighbours 
in almost as many, chose, champ, chandelle, chaud, 
chien: but in vain, for their ch has decayed into 
another simple sound, losing the ¢, element, while 
in the Northern departments we may hear kan 
and kien (but on the contrary St. Riquier is as if 
spelt Ritchier). The position of c wherein the 
Romans first hardened it was doubtless before “ 
and r, making it indifferent whether works like 
Clodius, pulchra were spelt with or without B. 
Afterward, syllables beginning with ca, co, cu were 
hardened over the whole empire; but ce and ci in 
only one Romanised tongue, the Welsh. Elsewhere 
they were variously simplified, as were ge, gi, but 
everywhere into simple sounds, except in Italy. 
There alone (as seems natural) did the compound 
c and g survive until to-day (except the g partly 
here, in some English words and its name). Surely 
it is absurd to fancy Cesar's name has been more 
altered in sound by Italians than by Germans. I 
hold it has not, for though Germans alone keep the 
a right, Italians alone keep the initial consonant, 
which is more important. Again, should a dative, 
as cui, be simpler in sound than its nominative, : 


is it too light? I should think it doubtful. It is 
true all pianos made now with sticker actions have 
weighted stickers; but this is because the sticker 
is too short to have sufficient weight in to balance 
the hammer properly. The less weight there is for 
the key to move the better a piano will wear. No 
pianoforte maker would dream of using weights as 
described, nor would a celeste pedal be called a 
celeste action—there is no such thing, except in 
advertisements. T. S.“ may easily see the pedal 
in use, any common piano having three pedals, or 
in most pianettes. Cottage pianos by Broadwood, 
Collard, Hopkinson, Brinsmead, &c., &c., having 
sticker actions have the shifting action for soft 
pedal.— H. W. l 


[62694, ]—Distilling Whiskey and Sulphuric 
Acid.—* Nun. Dor.’s” remarks that if vitriol 
is added to beer or whiskey it does more good than 
the liquor itself,” and that “sulphuric acid is 
not really a poison” are calculated to mislead or to 
lead into mischief. I therefore write, saying: 
“That if long continued, even in a very dilute 
form, sulphuric acid may cause death, surely, but 
slowly, from a peculiar organic disease of the 
stomach and intestines.” modern medicine, 
taking the symptoms caused by semi-poisonous 
dosings as guides, sulphuric acid, so dilute as to 
just retain a perceptible sour taste, has, in one 
drop doses taken ten minutes before meals 
effectually remedied acidity and acid risings of 
many years’ duration.—THE LYDNEY DISPENSER. 


62699. Looomotives.— (1) L. S. W., Nos. 28 
151, and 302 all belong to the class of six-couple 
goods engines, built by Neilson, of Glasgow, about 
1885. They have inside cylinders, 18in. by 24in., 
and 5ft. coupled wheels, inside bearings. I cannot 
be certain even of these dimensions. The follow- 
ing belonging to the same class are on my list :— 
Nos. 148 to 160, 163 to 168, 172, 302, 383, 391 to 
410, 433 to 444, 496 to 516. i regret I can give no 
information about No. 275.—REYMOND. 


[62727.]—Moulding Machine.— The simplest 
practical way of giving the right profile to the 
moulding irons is:—1st, when they are to be used 
in the slot of a vertical spindle, saw a sample of 
the moulding across at 90°, and file out to the 
section obtained; 2ad, when they are to be used 
on a four-sided cutter block, saw the sample mould- 
ing at an angle of 45° and file to the section obtained. 
Your inquirer can puzzle the reason for this out 
for himself, bearing in mind that it is the distance 
of each point of the cutting edge from the centre 
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que ? I hold it was more complex, as the present 
talian ci is more complex than chi. So the ladies’ 
school where, we lately heard, vicissim was pro- 
nounced “ we kiss ' im, I hold to be wrong, but only 
in the k.—E. L. G. 


162763. — Dynamos. —- TO MR. BOT TONE. 
Annexed is sketch of oaroase of dynamo capable of 


— —— —— 


7 


earth's axis. 


of the promise E. L. G.“ 


------~13 


for the greater part of the year ?—D. DOYLE. 


giving sufficient current to light up to 10 20. p. 
lamps of about 48 ohms cold resistance. Use a 
laminated cog armature, and put about öl b. No. 20 
on the armature, with about 201b. No. 22 on the 
fields in shunt with the armature. If you use a 
cable of seven strands of No. 16 wire, the dynamo 
will do the work at 100 yards’ distance. You can 
charge accumulators with it.—S. BOTTONE. 


[62766,]— Miners’ Tools and Smiths’ Work. 
—I read with interest “ A., Liverpool's, expe- 
riences under above head, but must object to his 
condemnation of my “hammer,” I ‘have five 
smiths’ hand hammers. Four of these are the 
“proper” shop hammers of different forms, but I 
find none so useful “ all round” as the ugly tool of 
which I gave sketch. Having no “striker” at com- 
mand, I am restricted, like many other amateurs, 
to the use of hand hammers; and I find the thick 
pane supplies the place of a fuller in rounding 

ollows, and draws down and spreads in any direc- 
tion more evenly and effectively than the narrow 
pane. Of course, a flat face is required for the 
finishing. On old files, which require a low heat 
and are rather tough customers to draw down, this 
hammer is especially effective. For working steel 
it is a mistake to hammer at a very low heat, as 
generally recommended. I have never yet spoilt a 
piece of steel by working at a full red. At any 
rate, the material should not feel stubborn under 
the hammer except at the last finishing touches. 
This latter applies also to irun—the nearer to weld- 
ing heat it is worked at the sounder will the job 
be. At red most irons become internally disinte- 
grated by continued hammering, and white is the 
correct heat to workat. But the job must be done 
without hesitation, which means Without repeated 
white heats, otherwise it will in the end be below 
dimensions. On the other hand, I quite agree with 
A. L.“ that only “about one in 500 smiths is fit to 
be trusted to manufacture any tool from cast-steel 
without overheating same.“ The overheating of 
steel can never „be remedied, let quacks say what 
they will. It is the common defect in steelwork 
coming from a smith whose regular work is in 
iron. The other defects are cracks. These may 
arise from original invisible flaws in the steel 
spread in working, or from visible cracks left 
instead of being carefully filed out before hammer- 
ing, or from sudden cooling in one spot in dipping, 
where the cooling should have been spread gradu- 
ally by moving steel up and down in the water, or 
from suddenly dipping a piece of steel with parts 
bright, others black, where the bright steel, imme- 
diately cooled, splits or warps by contraction from 
those parts still hot under the non-conducting 
black places, This latter was exemplified to me 
in a knife I made. I roughly filed up the blade 
after forging, and hardened in water, and found 
then it was twisted and cracked in several places, 
the twists starting each from a place untouched by 
the file, the cracks being continuations of small 
ones left on the edge before hardening. I find the 
beak is the chief cause of the ring of an anvil, and 
fail to see how the ring is stopped by “ A. L. 
method, seeing that a smith's anvil is usually 
bedded, as described, and yet is known by its ring. 
My lump of lead changes the ring toa dull thud, 
and is slipped off easily enough. I quite agree 
that “the putting of salt or anything in the water’ 
for tempering is bosh.” If anything could be 
added to raise the boiling point to that of grease, 
say, there would be some sense in the adding of it. 
for then hardening and tempering might be effected 
at one operation of dipping. I should say the im- 
bedding of bright articles in carbon would at least 
be usefal in protecting the surfaces of them; but 
beyond that there can be no use in the plan, ex- 
cepting where mild steel is put in with a view to 
case-hardening.—SILkE. 
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sun, It will be found that if the thickness be 


it will do. Thus, for a dial measuring 4in. from 
equal in length, and the whole very carefully 


squared. The setting out of the hour lines is 
remarkably easy in this form of dial. Make a 


diagram (Fig. 2) of the cross on paper, of course 


+ 


the exact size of your solid work. From point a 
with radius a e desoribe the arc e g. Joinaf, 
which will cut off 45° of the are desoribed. Divide 
this into three equal positions of 15° each; and, 
further, sub-divide each into four. Draw radii 
through the point in the aro thus found, prolonging 
them until they mark off tangents on the line e f, 
You will then have every quarter of an hour shown 
for three hours, But this is all that is wanted, 
for if the same distance be set off on 
each of the six working faces, start- 
ing from the points 6, c, d, e, the whole 
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[62773.] — Sundial. — Old schoolmasters were 
fond of teaching puzzling rules for the determina- 
tion of the “hour arc” for a sundial: each half 
hour involving a separate calculation, and each 
latitude ditto. Then the arcs thus determined had 
to be set off on the face of the dial, and the dial 
itself should be a true plane made perfectly hori- 
zontal; any inaccuracy in these several operations 
resulted, of course, in corresponding erroneous 
indications by the dial. Now, to avoid all this 
bother, follow this simple rule—it will suit for 
every latitude, from the poles to the equator, and 
for every hour of the day, and for every dial, no 
matter how uneven its face, or how oblique its in- 
clination, Set your watch to true solar time, and 
mark the points which the shadow of the style 
strikes at every half hour or quarter hour ; the 
intervening spaces you can then divide into 
minutes or five-minute spaces. But, mind, the 
edge of your style must be “truly parallel to the 
you want further help, I shall be 
happy to give it. By the way, what has become 
gave some time ago to 
furnish a plan of sundial indicating “mean time” 


[62773.] — Sundial. — The cruciform sundial 
belongs to the class of dials called equinoctial, it 
being placed neither horizontal nor vertical, as in 
the more familiar kinds, but in a plane parallel to 
the earth's equator. When so placed, it is evident 
(see sketch, Fig. 1) that the edges of the arms of 


the cross are parallel to the earth's axis, and will, 
therefore, take the place of the style of an ordi- 
nary dial. In constructing .the cross dial, the 
length of the arms should first be decided upon, 
and the thickness will then follow, for the latter 
must be such that the shadow of the edges used 
will fall upon some part of one of the arms, what- 
ever may be the north or south declination of the 


made rather more than half the length of the arm, 


atoe (Fig. 2), a thickness of about 2ġin. will be 
about sufficient. The thrée arms should be made 
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of the hours and quarters from 3 a.m. to 9 p.m. 
will be shown. In erecting the dial care must be 
taken to get the centre limb of the cross in the 
meridian, the east and west arms horizontal, and 
the inclination equal to the co-latitude of the place, 
The base plate shown in the sketch plays no part 
in the work of the dial, and might theoretically be 
dispensed with, but it is useful to have a level sur- 
face to start from, and renders the rectification of 
the dial much easier.—W. J. R. 


{62775.]—Deafness.—To MR. J. OoaTEs—I 
have been from home for a few weeks, and have 
only just got an opportunity of reading “Our” 
paper. Some few years ago I was quite astonished 
on finding myself getting very deaf. I went to a 
friend of mine, who is a doctor of very great ex- 
perience. The first thing he did was to syringe 
my ears, and gave me some glycerine to drop into 
them ; but I still got worse. When I saw him next 
he concluded that the cause of deafness was a cold, 
The syringing was discontinued, and gargles used, 
and in less than a month I could hear as well as 
ever I did. Red sage (about a handful), simmered 
in half a pint of vinegar, makes a firat-class 
gargle. I have been deaf four times since, but 
have always found the above a good remedy.— 
JOHNNY NASH. 


[62782.]—Locks.—For special purposes an ex- 
ensive lock may be cheapest. However, both 
essrs. Hobbs and Chatwood make four lever 
locks of thoroughly good workmanship and finish, 
and the gatings true, which are secure against the 
ordinary depredators. Chatwood's box-locks are 
from 3s. 8d. each; for cash boxes, 6d. extra. Hobbs’s 
are, I believe, somewhat less; but Chatwood’s lever 
springs are made out of the levers themselves.— 


[62792,]|—Photography.—Your Lancaster . 
plate will suit perfectly for Ilford, Britannia, or, 
indeed, any other make of plates. The chemicals 
required for development are pyrogallic, liquor 
ammoniæ, and a bromide, such as potash or ammonia 
and hyposulphite of soda. If “ Beginner“ invests 
ls. in a box of Ilford }-plates he will get full 
formule for making up the developer on the lid of 
box. The best negative pepe are either Morgan 
and Kidd, or that of the Eastman Co. But it will 
be better to have some experience with plates first, 
—ROSARIO. 


[62794,]—Distilling Whiskey.—Strong acids, 
such as sulphuric and hydrochloric (or hee 
are used in grain distilleries in the treatment o 
maize and, occasionally, rice, in order to bring 
about saccharification of these grains without the 
use of malt, or to reduce the proportion of it. It is 
also used with the great heat of steam-pressure, or 
prolonged boiling in open vessels, to effect a better 
result in the preliminary process of rendering the 
starch (or such matter as may be converted later 
to fermentable sugar) more soluble, thus improving 
extracts, and giving an increased return of spirit. 
Acids are never hardly used in the making of good 
whiskey, which demands a high percentage of malt, 
and is not manufactured on a large soale in 
England, nearly all “whiskey” coming from Scot- 
land or Ireland. The best whiskeys are made from 
malt alone, with no raw grain, such as maize or 
rice, though barley and oats are generally em- 
ployed in large whiskey distilleries in both Ireland 
and Scotland. In these places no acids are used, 
English and Scotch distillers that make Coffey 
rectified spirit being almost the sole users of acids, 
—CYGNET. . 


[62794.]—Distilling Whiskey.—I am obliged 
to“ W.H.” and “Nun. Dor.” for their informa- 
tion on page 494. The reason that I ask the ques- 
tion is, that I have been struck by the fact that in 
this part of the world it is most unusual to come 
across any young person, and more especially 
women, who have not lost their front teeth before 
the age of 20 years; whereas in Ireland (when I 
hailed from “that ilk") such an eyesore was un- 
common to meet with. However that may be to-day 
I do not know, and in cogitating the cause of this 
bony blight, leading to such a demand for dentists 
as we are painfully made aware of in our peregrina- 
tions, by the brassive doorplates, and the ghastly 
gum-plates backed with velvet and glass plates, ab 
such a number of doors. Thus I am beginning to 
conclude “that the aforesaid sulphuric acid is a 
principal one of the bad spirits busily engaged in 
turning the little totties into toothless tabbies. 
Thus 1 find that it enters into the manufacture of 
the sweeties so largely swallowed by them; it is 
also an ingredient in the manufacture of the legion 
of gassy gulps to be found in every place of re- 
freshment; now it challenges fusel oil in our 
whiskey. Liking a glass of good ale, I fear that it 
may bring me to my bier; my very boots would 
cease to shine without its brimstone bite. In short, 
Tam met by a host of reminders neither to eat nor 
to drink if [ value my grinders.—A., Liverpool. 


55555 Oxalate.—To form neutral 
oxalate of potash, take 126 parts of oxal io acid and 
188 parts of carbonate of potash ; but equal parta 
say IIb. each, will come near enough for practi 
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require ten cuts to finish on 
, a square nose tool raking at same angle as pitch of 
Screw so as to clear. If you have to screw the boss 
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purposes. But if great exactness is wanted, the 
solutions after mixing are tested with litmus paper, 
and a little more potash or oxalic acid added till 
thoroughly neutral. Dissolve 1lb. carbonate in 
250 z. of warm water. Treat the oxalic acid in the 
same way. Pour the one solution into the other in 
an open jar, as it effervesces very violently. They 
must be slowly mixed. This will give over 500z. 
of saturated solution of oxalate of potash. There 
is, however, very little need now to make it, as good 
oxalate of potash can be bought at a price little 
more than the combined price of the oxalic acid and 
carbonate of potash ROSARIO. 


[62799.]—Potassic Oxalate.— To make pot. 
oxal. from pot. carb. and oxalic acid is certainly an 
expensive process, since pure pot. carb. is 48. a pound. 
The impure article (salts of tartar) may be pur- 
chased for 6d. per pound. The best way to pre- 
pare the salt, if for photographic purposes, is from 
pot. hydrate (1s. per pound), and it is not at all 
necessary to calculate the quantity required. Take 
some oxalic acid (say 11b.), dissolve in water, and 
add pot. hydrate until the solution is neutral to 
test paper; filter, and evaporate, if necessary, till 
on cooling, it begins to deposit crystals. This will 
give a saturated solution. To use oxalic acid at 
Sd. per pound, and pot. hyd. at 18, is cheaper than 
buying pot. oxal. at 1s. 3d. My prices are from 
Burgoyne’s list. All but one of the answers to 
this question in last week’s issue are incorrect as 
regards numerical quantities. Some correspondents 
omitted entirely the water of crystallisation in 
their formule, and another put in too much. 
Oxalic acid orystallises with two molecules, Pot. 
oxal., with one molecule. of water.—SM. 


[62800.]—Neutral Solution—Zino sulphate is 
normally acid to litmus paper, and you cannot make 
it neutral. Why do you wish to do so ?—SmM. 


a ete eutral Solution.—Perhaps 
“Weald” does not know that zinc sulphate is 
naturally an acid salt—that is, it is acid in con- 
stitution, The reason is that zinc oxide ZnO, is too 
weak a base to render neutral that quantity of 
H,SO, that is required to form ZnSO,, although it 
ls normal salt.— W. T. 


(62800.]—Neutral Solution.—Is there not 
some mistake about this query ? An acid solution 
of zino chloride or sulphate will certainly be 
neutralised if well mixed with ammonium hydrate, 
magnesium carbonate (magnesia), or potassium 
carbonate. Add the neutralising agent, with con- 
stant stirring or shaking, until it begins to precipi- 
tate the zinc salt, and filter; the resulting 
solution will be quite neutral to test paper.— 
PRIxOI PI. 


16280 1.J— Dynamo. — TO MR. BOTTONE OR 
Mh. EAVES.—If well made, a dynamo with a bin. 
armature will light at least six 20c.p. lamps of 48 
to 50 ohms resistance—in other words, will give 
6 or 7 amperes at 50 volts. Dress the armature 
with tape before winding on the wire, and then 
give the tape covering a layer of shellac varnish. 

r having wound the wire, soak the wound 
armature in thin shellac varnish (in methylated 
spirit), and bake in an oven, at a temperature not 
exceeding 212° Fahr. You will be able to get 
about 41b. of No. 18 on the armature, You must 
also cover the portion of the F.M.s which have to 
be covered with a layer of thin silk (sarsenet), and 
then varnish it. You will require about 201b. 

0. 20 d.o.c. in one length on the F.M.s to balance 


the armature if your machine is intended to be 
- shunt wound. 


See my book, “The Dynamo,” for 
further instructions.—S. BOTTONS. E 


62803.] — Yellow Lacquer. — Cannot you 
our your lacquer with gamboge dr turmeric? I 
are seen good results obtained with the former.— 


{62803.]—Yellow Lacquer for Gunmetal. — 
Any well-made shellac and spirit varnish, coloured 
with gamboge or ei will give the desired 


yellow tint. Ty the following:—Best shellac, 
80z.; methylated spirit, 1 pint; cam hor, 1 
drachm ; aloes, 1 drachm; annatto, 1 drachm; 


mb Break the shellac u 
mix it with its own bulk of broken glass; add 
camphor and other gums. Place in a stopp 


fine, 


ered 


bottle capable of holding a quart, Add the spirit. 


Shake frequently until the shellac is all dissolved 
(perhaps a week), then decant off the clear por- 
tion. Apply with a large, soft camel-hair brusb to 
the work, which must be as hot as the hand can 
bear.—S. BOTTONE. 


[62805.]—Screw Thread.—You will probably 
such a light bar. Use 


more than 2in.it would be better done with boring 

bar and saddle, otherwise with inside tool as usual. 

What particularsdo you want? You seem to know 

5 may: why not set to and do the job? T. C., 
ristol. 


[62805.]—Screw-Thread Outting.—If really 
A Beginner” and you have not witnessed the 
chasing of a square-threaded screw u pon aslide-lathe, 


4t 


the 


you will, I opine, spoil a few bars if the screw is to be 
some feet long. (How oan any person form an idea 
of the number of cuts when no length is given ?) 
I got a dose once upon a time, to cut a square 
thread perfectly accurate for a ruling machine; 
this was 6ft. long and only lin. diameter when 
finished, so I will give “ Ours” a wrinkle or two at 
the risk of being thought to have a “screw loose” 
somewhere. I tackled the first bar in the rough 
as it came from the forge smith, having a collar 
near one end, and measuring, say, Iz in. diameter. I 
straightened this by using a swage, so as not to 
strike the bar witha hammer; but when this was 
turned up ready to commence screw-cutting, it was 
“full” of dog's-legs. However, I straightened this 
by means of a block tin hammer, and commenced 
with a tool in the slide-rest of the actual size of 
the screw when finished. Of course, a backstay 
was used ; this came to grief, it became so crooked. 
I then pondered upun the problem, got another 
bar, and when it left the smith’s hands I made it 
red-hot in the boiler furnace and shoved it into the 
flue to cool slowly. (Memo.—Any bar struck by 
hammer when cold has its grain compressed, and 
when this is removed by turning, planing, &c., 
most of the original bend will appear again ; hence 
the use of a tin hammer.) This resulted ina shaft 
almost true, which I applied a wooden lever upon 
between the lathe centres, so as to run practically 
true. I also found that the tool required to be 
made exactly like one tooth of a chaser—that is, 
“ flat” upon the top side, and a little more than 
half the width of the finished screw, thus working 
down alternately one side and one-half of the 
bottom, bringing the tool up to a drilled hole where 
it ended by band, which is a ticklish operation as 
regards the point of the tool. I then found the 
necessity for a more certain means of replacing the 
tool for the next cut than the usual chalk mark 
and fitted an index plate and pointer on handle of 
slide-rest. The backstay I used was of lignum 
vitæ, and when it was done I got a brass nut cast 
upon it and touched it up nicely with a fine file 
where it bound as it a Lie ai the mandrel end. 
(Note.—If any emery be allowed to grind iron or 
brass, no matter how fine it may be, it will imbed 
itself in the same, and I know of no way to get rid 
of it.) I could not make a good fit of the nut by 
cutting in the lathe with a similar tool, so I had 
eventually to make a tap for the same job; but for 
most purposes it answers well to get the nut cast 
on in a good brass foundry. (Memo.—Oh horrors! 
to contemplate a Homo who asks for instructions 
“How to surface by hand,” going a-nutting 
amongst square-threaded screws! I would use, say, 
a hook tool, a graver, and a flat tool, accompanied 
by a calipers.)—A., Liverpool. 


[62806.]—N. E. Compound Engine.— East 
Coast ” will find a sketch in the “ B. M.” for May 
18th (No. 1155, p. 243). As full particulars have 
not appeared, I send the following, taken from 
Engineering for June 17th :—“ H. p. cylinder, 18in. 
dia.; stroke, 24in.; length of ports, 112in.; width 
of steam ports, 14 in.; width of exhaust ports, 3hin. ; 
lap of valve, 1ġin.; lead, na in.; maximum travel, 
54in.; low-pressure cylinder, 26in. dia., 24in. stroke; 
length of ports, 1ft. 5in.; width of steam port, 2in. ; 
width of exhaust port, 3}in.; lap of valve, in. ; 
lead of valve, in.; inside clearance of valve, jin. ; 
maximum travel of valve, 54in.; diameter of 

iston rods,.3in.; length of slide blocks, 16in.; 
ength of connecting rods between centres, 6ft. lin. ; 
wheels, cast steel—leading dia., 4ft. 74 in.; coupled 
dia., 6ft. 8łin.; thickness of tires, 3in.; width, 
bin.; throw of crank-pins for coupling rods, 11in. ; 
dia. do, 3}in.; length do., 4jlin.; crank axle, steel; 
dia. wheel seats, 9in.; bearings, 8 in.; centre, 7 in. 
centre's cranks, 2ft. apart; length of bearings, Sin. 
Frames, steel, length, 25ft. 1lin.; thickness, I in.; 
distance apart, 4ft. Boiler, steel; height of centre 
from rail, 7ft. 8in.; length of barrel, 10ft. 7in. ; 
dia. outside, 4ft. 6in.; thickness of plates, gin. 
Firebox sheli, steel ; 7 0 outside, 6ft.; width at 
bottom, 3ft. 1lin.; inside firebox, copper, length 
at bottom, inside, öft. 33in.; width, 3ft. 2ġin. 
Tubes, 242; length, 10ft.114in.; dia. outside, 13in. ; 
working pressure, 170lb. Heating surface—tubes, 
1,211'8sq.ft. ; firebox, 112sq.ft. = 1,828-3sq.ft. ; 
grate area, 17:33. Weight—leading wheels, 12 tons 
18cwt.; driving do., 17 tons, 6owt.; trailing do., 
12 tons 9cwt. 3qr.—total, 43 tons 6ewt. qr. The 
tender weighs 17 tons 6qr. empty, has wheels 
Bft. 93 in. in dia., a wheel-base of 12ft. 8in., and carries 
four tons of coal and 2,650 gallons of water. This 
engine (No. 1324) was worked with excellent re- 
sults before being taken to the Exhibition. On 
one occasion it brought 20 carriages (including an 
8-wheeled 1 from Edinburgh to Newcaatle, 
only being helped up the incline at Grant’s House 
(4 miles of 1 in 96), On the outward journey to 
Edinburgh, it took the newspaper express of 12 
coaches, and on the round trip only consumed 
2241b. of coal per mile, carefully weighed, the 
average n of these trains with ordina 
engines being 801b. per mile.” Should “ East Coast 
wish it, I Will send a sketch ot the patent starting 
valve used in these engines.—A. W. B. 


[62808.] — Oleaning Stone Floor.— Apply 


caustic soda. If you donot know how to make it, 
pate a few knobs of fresh quicklime—it must 

e fresh—put in a pail together with some water. 
When it begins to bubble up, put in about three or 
four times the quantity of soda crystals. As soon 
as these are dissolved spread the mass on your floor, 
and in ten minutes sorape all off. Be careful not 
to get your fingers into it or splash it on to any- 
thing painted. After washing down your floor 
with water you oan if you wish neutralise the 
caustic remaining in oracks with weak oil of 
vitriol or even common vinegar. The success of 
the operation depends on getting the caustic mass 
on whilst hot.—SILKE. 


[62809.]|—Partial Paralysis, &c.—The only 
“ oure for this delightfully vague complaint is to 
get the best possible medical advice at once of the 
hospitals of London or other large towns, and let 
the quacks and battery-mongers look out for other 
victims.—REYMOND. 


[62811.]—Water Supply.— An air-vessel on 
suction-pipe close to pump will be much better 
than a foot-valve, although you had better 
add the latter as well. Yes; the pump will 
do if it will deliver sufficient for you. You do not 
say quantity required.—T. C., Bristol. 


[62811.]—Water Supply.—I should say that 
your pump will be choked by such a disproportion- 
ate supply-pipe ; it ought to measure 2}in. at least 
for a 3in. bore barrel. Theoretically, there ought 
to be no need for the back-pressure valve, but 
practically it would be wise to put it on, as there is 
certain to be a slight leakage of air somewhere in 
such a length of piping. Take care that the pipe 
is laid so that there shall be no bends where any 
air will lodge in it, or you will have trouble. Of 
course, your soron purp has an air- vessel upon the 
rising main, as this is a small pump and will 
Zap the operator to “go ahead."—A., Liver- 
pool. 


[62813.]—Engine Queries.—1. Total heat of 
steam at 142° F. = 1082 + (142 x °805) = 1125:3° F., 
and as it is condensed to 120° it must give up 
1125°3 — 120 = 1005°3°. The water enters at 60 
and leaves at 100; therefore it carries away 40° of 
heat, and the quantity required is therefore 1005'3 
＋ 40 = 25°13lb. of water for each Ib. of steam con- 
densed. 2. The relative volumes of the water and 
steam being 016 and 3°6—that is, 1: 225—their 
velocities will be proportional to the velocity of a 
body falling a height equal to a column of either 
fluid sufficient to give the pressure indicated on 
gauge, and which will be as the square root of the 
height x V. or: 81 : 8/225, or 1: 15. The 
energy of water would be 1? x w, and of the steam 
15? x w—w being the weight of each fluid 
passing through the orifices in the same time, and 
which will be 1 in the case of the water and 23; in 
case of steam, so that final result stands as 1 isto 15. 
4. I do not think you will be able to get on with- 
out Euolid, which is usually included in mathe- 
matics. For my own part, I am not a grand one at 
either, but I mastered sufficient to read good 
mechanical works with understanding; in faot, I 
should scarcely be able to follow some writers 
without the smattering I have. Get some honours 
questions and examine well; you will then know if 
you en manage without—it is possible.— T. C., 

ristol. i | 


„ MR. BOT TONE. 
— Lou would require about 150 elements in series 
for your purpose, and would use about 6 cubic 
feet of gas per hour; each cirole must be separated 
from its neighbour by a layer of cement the 
thickness of sheet iron, about in.; they will hold 
sufficiently without any holes. Hach casting will 
cost about 4d. The flame should not touch the 
casting ; the top ring should not be made solid. 
Antimony costs about 10d. per pound; zino about 
4d.—8. BOTTONE. 


Bee —Electric Bell—Pure water is a very 
bad conductor of electricity, being very many 
million times less than the metals. Three Le- 
clanchés could not possibly ring the bell through 
even a couple of inches of water.—REYMOND. 


[62816.] — Electric Bell.— The earth was 
formerly supposed to close the circuit and conduct 
the return current back to the battery, thus supply- 
ing the place of a return wire. The theory now is 
that the earth receives and dissipates the current 
as fast as it arrives, and thus prevents the tension 
at the terminal wires, which would otherwise stop 
the electric flow. The earth being a good conductor 
(when wet) acts as above; while water, being a bad 
conductor, will not oarry the current across even 
2in.—PRINCIPIA, 


62816.]—Electrio Bell—Water Resistance. 
—To any electrical mind it is evident the resist- 
ance between the two wires when placed in the 
bucket of water was too great for the battery used. 
The resistance of water without the addition of acid 
is exceedingly high. On p. 42 of Vol. XXXV., 
„FE. M.,“ in reply to a query as to what liquids give 
the highest resistance to a current, Mr. J. Tolman, 
of Wolverhampton, replied: “ Water offers the 


520 


highest resistance as far as Iam aware. I believe 
a glass tube 12in. long (filled with water only) 
offers as much resistance as the Atlantic cable.” 
The querist has learned a little by experimenting, 
but had he used the bucket of water by pouring it 
on his earth places, probably the bell would have 
rung. Anyway, to prevent a recurrence of the 
failure, I should advise him to join his earth wire 
to a water-pipe each end, or, better still, to run a 
return bare wire. Culley says it is quite a mistake 
to use earth for return under half a mile; and 
this from experience I have found quite correct. 
True, signals will go through, and bells will ring 
with an earth under this distance, but not nearly 
so well as when a wire is nsed.— AN A. S. T. E. 


[62817.|—Book RBRest.—To “SILKE.”"—I am 
afraid the affair would become too complicated to 
be efficient on a bed. But does querist want it for 
a bed or for a table? If he will say I will try to 
suggest something to suit. Will he also give weight 
and size of Ency. Brit. — SILKE. 


[62820.]—Trawl Net.—I am a fisherman, and 
have invented and obtained the Royal Letters 
Patent for an improvement on the Otter trawl, or 
boards on edge, as shown in your sketch, which is 
quite inaccurate as regards detail. I will make 
or send detail of my improvements, which you can 
use free, for cost of material only, time the patent 
is in force. For name and address refer to Address 
Column.—PATENTEE. 


(62828. |—Fret-Cutting Machine.—I have had 
two treadle machines of different English makers, 
and one small American, all three very poor things. 
I believe I once saw a substantial affair at Mel- 
huish's, Fetter-lane, Holborn-circus, where you 
might get the information wanted.—SILKE. 


[62824, ]—Pinhole.—Like J. P., Hull,” I tried 
a pinhole made through a piece of black cardboard, 
and the resulting photograph had the same fault— 
viz., want of definition. 1 then got a piece of thin 
brass, hammered it out very thin in the centre, and 
bored a hole with a needle; the result.was a great 
improvement, but a long way behind a photo 
taken with a good lens. Pinhole photography is a 
curiosity ; but the long exposure needed, coupled 
with the want of sharp lines in architectural sub- 
jects, will hinder it from becoming a rival to the 
hotography of the present day practiced with good 
enses.—B.Sc., Plymouth. 


[62824.] — Pinhole, — The pictures produced 
through a pinhole can never be in focus as a 
photographer understands the term, viz., sharp.“ 
The rays from an object passing through a pinhole 
diverge unbroken, so that the farther from the 
hole the more diffused or indistinct will the image 
be: similarly, the larger the pinhole the more room 
will the rays have to diverge between the object 
and the ground glass. By means of a lens, on the 
other hand, these diverging rays falling on the lens 
are bent back, viz., made to converge to points at a 
certain distance behind the lens, forming thusa 
distinct image of the object at this distance. 
Before and behind the point of distance the image, 
formed of scattered rays, is similar to the pinhole 
image. When it is said the image from a pinhole 
is “always in focus,” it means in focus as 
far as possible. At about lin. distance from pin- 
hole I have had pictures outdoors (whole plates) 
somewhat indistinct, but which I like better than 
lens pictures. I gave, I believe, about three 
minutes’ exposure in winter on rapid dry plates. 
The pinhole was as fine as I could manage to make 
in a piece of tinplate. I drilled nearly through 
with a fine drill, then pricked the remaining film 
with a fine needle. Ifyou use card, see that it lets 
et through, and be careful to have nochinks. 
— ILKE, 


[62827]—Violin Soundpost.— The sound post 
should stand upright at about ¢in. or less behind 
the right foot of the bridge (E string side). It 
should only just hold when the strings are off 
should, of course, be solid (pine); but not glued 
in. If you have a soundpost to fit, you can put it 
in place through the /-hole with a bit of wire 
flattened and stuck into it. The ends of the post 
set toa be cut to match the slope of belly and back. 
ered ILKE. 


[62827.]-—Violin Soundpost.—The best place 
for the soundpost “must” always be ascertained 
by shifting it forwards and backwards until the 
proper place is hit upon, but they are usually stuck 
up a little behind (that is, nearer to the chin) than 
the nicks in the f holes. It must not be glued, and 
ought to be erected so as to stand exactly behind 
the treble foot of the bridge, with all the strings 
slacked up, and only just tight enough to keep its 
postion whilst being strung up again.—A., Liver- 
pool. 

[62827.]— Violin Soundpost.— The best posi- 
tion for the soundpost of any violin must be found 
by experiment; but as a general rule it should be 
just behind (one-eighth of an inch say) that foot 


of the bridge which is under the E 1 8 It. 
in— 


should be a solid post, and it need not be glue 
though a touch of glue might be applied to keep it 
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in position when the strings are slackened, pro- 
vided the best place has been found. It is not 
usual, however. I daresay some of our friends who 
are violinists will give you their views, and then 
you can form your own opinion.—N. E. CHILD. 


(95828. — Camera without Lens. — “Poor 
Lad ” will observe from my reply to No. 62824 that 
I do not think pinhole photography will ever rank 
with lens photography, but no doubtit can be com- 
menced on a much cheaper scale. For the camera 
itself an ordinary cigar box, about 6in. deep and 
5in. broad, will suit nicely for 5 by 4 plates. First 
take out the one end and make it so that the dark 
slide will slide in and out easily. A focussing 
glass—that is, a piece of ground glass—should be 
cut to slip into the same groove, not for focussing 
but to put the camera in position, as it would be 
awkward after photographing a church to find that 
the principal object in the negative was the chimney 
of an adjacent mill. Glue or cement the lid on to 
the box, and see that not a particle of light can get 
in at any of the joints. Bore a jin. hole in the 
centre of the front, on which fasten a piece of thin 
sheet brass (such as is used for cartridges). In this 
bore a hole with a fine needle. Brush all over, 
especially inside, with common ink, and the camera 
and lens are ready for work. The dark slide is 
more difficult to make. The cheapest plan for 
„Poor Lad is to get the loan of one, and copy it by 
cutting out millboard, and build it up, as it were, 
with glue or shellac cement. If he can afford it, a 
5 by 4 metal double dark slide could be got from 
Tylar, 31, Yates-street, Aston Cross, Birmingham 

for about 48.; or, if he can do joiner work, he had 
better make it with mahogany fretwork wood. 
Afterwards he can make some sort of tripod stand 
or legs to fix it on. He will see amateurs taking 
photographs now and then, and can pick up ideas 
as to the best form of legs; then, as to the photo- 
graphy, get any of the shilling manuals, and follow 
its instructions. The exposure required is some- 
where about 1,500 times longer than with a rapid 
lens. For a small needle hole, I find that about a 
minute in bright mid-day sunshine for light archi- 
tectural subjects is little enough. For portraits, 
groups, or landscape with figures, pinholes are of no 
use.—B.Sc., Plymouth. 


[62830.]—Legal.—Income Tax.—The landlord 
is quite right; he is clearly only bound to allow 
property tax upon the rent he receives, although 
this fact seems generally unknown to tenants. But 
then, although in this case the rent is only £60 
the assessment at £60 muy be right; for this is base 
upon gross rental value, and the rent paid may be 
lower, because of a lease or for other reasons. The 
tenant can, however, appeal from the assessment, 
and he should ask his collector for the necessary 
papers.—F RED. WETHERFIELD, Solicitor. 


[62830.]—Legal.—“ Householder “Js assessed at 
£60, and his rent is only £50. There Mire cases in 
which this is quite right—for instance, a long lease 
where the property has increased in value. But, 
supposing the value is only £60, then, when 
“ Householder” receives his first notice of assess- 
ment for the year, he shonld call immediately on 
the surveyor of taxes, produce his rent receipt, 
and he will, no doubt, get the assessment corrected. 
If not, lodge an appeal with the surveyor in 
writing.—B.So., Plymouth. 


[62830.] — Legal. — The landlord allows the 
property-tax only on what he actually receives, 
and if your premises are assessed at more than the 
rent, you can appeal and get the assessment revised. 
But did you pay a premium, or make any other 
arrangement to keep the rent low? The Queen's 
taxes would be based on the Poor-Law assessment, 
and are supposed to be on the full rental value of 
the premises. Thus, if they are worth £60 a year, 
they would be assessed to the Poor-rate at five- 
sixths, or £50; but I doubt whether you can get 
the Queen’s tax-collector to accept the same. 
you have not made any arrangement or paid any 
premium, and £50 is all the rent you pay, then the 
charge on £60 is clearly illegal, and you can get it 
back by applying to the Commissioners at Somerset 
House. iP the place is really worth £60, you will 
have some difficulty in convincing them that you 

et it for £50. There are plenty of houses in 

ondon held on a merely nominal rent—say, £20 a 
year for a house worth £150, in consideration of a 
heavy premium having been paid; but the tenants 
do not expect their landlords to allow them the 
property-tax on £150. The whole arrangement is 
a jumble and, I fancy, a juggle; for, although 
there must always be a difficulty in assessing the 
value of property, it is singular that while small 
houses are assessed at their full value, mansions 
inhabited by dukes and similar people get off at a 
remarkably low figure—NUN. DOR. 


[6 2882. Bending Zinc Tubes.——I am not 
sure that I know what “handles on French zine 
jugs” are like; but this I know, that zinc bends 
readily enough when made hot. If I wanted to 
bend zinc tubing, I should fill it with sand, plug 
the ends, make it rather hotter than I should care 
to hold, and bend it to the shape desired. Whata 


` 


if] of her. 
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pity “ A Tinman did not say what “ways” he has 
tried. Perhaps he has been all the time dodging 
success by not doing some simple thing, in ignor- 
ance of the first principles ;—that is, for the want 
of technical education.—N UN. DOR. 


[62832.] — Bending Zinc Tubes.— I have 
bent zino tubes successfully as follows :—Solder 
the joint evenly, and with as little solder as 
sible; put a cork in one end fill with slightly 
damp sand, and ram in tight, closing with another 
cork; heat the tube until just uncomfortably hot 
to the hand, and then bend round a bit of board 
sawn to the curve required.—SILKE. 


[62834.]—Light and Heat.—If a body is 
capable of reflecting heat in the light, it will cer- 
tainly continue to do so in the dark. There is no 
such thing as a“ white body in the dark, as colour 
presupposes the presence of light. I would advise 
you to read Tyndall's Heat,” or some other book 
on the wave-theory of light and heat.—REYMOND, 


(62836.]—Repairing Sofa Springs.—* Young 
Joiner must not take bottom out, as I sup 
him to intend. He must, first of all, take the back 
off the sofa, which he will find fixed by two screws 
or, rather, bolts. He must then take off the cover- 
ing of the sofa; then the canvas. He can then re- 
stitch the springs, or, if the canvas be nailed on the 
under-side of sofa, so that he can get at it, let him 
leave the top canvas on, but take the cover off the 
sofa, so that he can stitch the springs to the canvas 
by the aid of a long needle—an upholsterer's 
needle, to be had at the ironmongers’ shops. He 
will need to take the stuffing ont, and replace it 
when his springs have been fixed.— KENDAL. 


[62837.]—Ourrent Breaker.—Probably your 
contact breaker has no back nut to it, so that after 
a few vibrations the screw works loose and slips 
away from the spring.—8. BOTTONE. 


[62838.]—Siemens Armature.—Fill one side 
of the armature—say, to the left of the spindle, 
first; then, continuing to wind in the same direc- 
tion, pass over to the other side of the spindle (the 
left) until that is also filled.—S. BOTTONE. 


[62839. |—Legal.—The local board could stop 
building operations on ground within their juris- 
diction if the plans are not according to their 
regulations. Alexander should call on the sur- 
veyor or the party who does that duty for the board, 
and on getting his consent verbally, he may safely 
proceed with the work without waiting for the 
formal consent of the board.—B.Sc., Plymouth. 


[62840.]—Softening Leather. Would not 
glycerine do for this? — PRINCIPIA. 


[62840.] — Softening Leather. — Soak the 
leather in lukewarm soapsuds. I am not aware 
that anything is applied to make them harder than 
they will be after the compression in the cup.—A, 
Liverpool. 

[62841.]—Parrots.—My experience of teaching 
parrots to talk properly is steady, quiet persever- 
ance, saying the words, &o., quite distinct and 
fairly loud; but distinctness is the mein thing. 
My own bird (a grey), which I have had some 
years now, was at first very wild, and with all my 
talking to her, was over eighteen months before she 
said a single word. Very soon after she apne 
many words and sentences, and turned out a 
plain talker, and is so yet; of course, she forgets 
some words, but picks up others instead. I 00 
give you a lot of amusing words and sentencesthst 
she repeats, some of them long. Her tone of voios, 
my friends say, is like mine. I account for that by 
her picking up very few words from other members 
of my family. I have no doubt your bird will d) 
the same if you persevere. Always speak to her 
every time you pass her cage; feed her as often 
as you can yourself. She will get to know and 
speak to you, even when you are taking no notice 
ut, after all, there are parrots an 
parrots.—J.P., Aigburth. 


[62848.]—Petrolatum.—By, way of a guess, I 
should think that “petrolatum” is a fancy name 
for benzoline or benzine.— THEO. 


[62844.] — Charging Secondaries.—To MR 
BOTTONE.—Yes; from 20 to 25. IT well made, 
the said dynamo will not heat injuriously for six or 
eight hours; but if the armature, instead of being 
mounted on spiders, were on a wooden sleeve it 
would get hot in half the time.—S, BOTTONE. 


1 Slide-valve Diagram.— 
I do not understaud your query—viz., “ explaining 
their practical use. Slide-valves are used to 
equalise the distribution of steam into the steam- 
engine cylinder. Machine Design,” by Unwio, 
will give you a good description. If you obtain 
the Practical Engineer (a weekly journal) for June 
17th, 1887, you will find an example worked out- 
PATIENCE, Bristol. 


(62846.J—Zeuner's Slide-Valve Diagram- 
In Vols. XXXIX. and XI., our old friend “Gls 
ton” treated the subject of the slide-valve vey 
fully. Quite lately Blag” also sent a diagram 


the above. Last year I gave a large diagram # 
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applied to the consideration of the cut-off slide on 
back of main. I now give the ordinary diagram, 
neglecting length of connecting rod. The motion 
of piston is from A to B in diagram. A B represents 


travel of valve. Set-off angular advance of 
eccentric towards A (not towards B as it really is) 

and on it describe a circle. Let CO be desired 
cut-off, join this to centre, and scribe an aro L.P. 
cutting small circle where the line intersects at P. 
The radius of this arc is amount of steam lap. If 
you do the same opposite. and draw the small aro 
equal to lap on exhaust side, and draw lines to 
large circle through points of intersection with 
small circle, you find e and c, which are the points 
of exhaust and cushion—C O being point of cut-off, 
anda admission or lead of slide. Burgh’s Slide- 
95970 p gives the diagram with others.— T. C., 

ristol. 


[62849.]J— Tests for Arsenic.—Dissolve out 
arsenic from wall paper with pure dilute hydro- 
chloric acid, insert strips of clean copper turnings 
in the solution and apply gentle heat ; if As is pre- 
sent a grey deposit is found of As,Cu;, This is 
called Reinsch's test, and gives reaction from very 
dilute solutions. Another delicate test is Marsh's, 
but requires some little skill and knowledge in the 
use of chemical apparatus; a proper stink cupboard 
is necessary, as poisonous and objectionable fumes 
are given off. Fleitman’s test is the decomposition 
of silver nitrate by the action of arseniuretted 
hydrogen (As H,). Place pure granulated zino, free 
from arsenic and lead, with KHO and a little 
water in a test tube, cover the top with piece of 
blotting or filter paper moistened with siver nitrate, 
and on the application of gentle heat the paper 
a blackened if arsenic is present.—WALTER 

OTTER. 


62850.]—Tar Pavement.—Heat the tar in an 
old boiler, such as is used to prepare food for cattle. 
When melted, throw in your gravel, stir, and then 
ladle out with a drainer, leaving all the tar in the 
boiler but that adhering to the gravel ; repeat the 
operation until all the gravel required is coated 
with tar. Lay the tarred gravel in place, roll with 
heavy iron roller previously coated with grease, 
and then sprinkle over thickly with sand or dry 
cement.—B.Sc., Plymouth. 


[62851.]—Polishing Pebbles.—First process: 
To grind the pebble flat rub it on a coarse 
stone, Second process: Rub it ona piece of wood 
sprinkled with silver sand. Third process: Rub 
on à piece of leather dressed with powdered 
pumice-stone and water. Fourth process: Rub on 
a piece of leather dressed with putty-powder and 
ae HENRY E. S. HARVEY, Kingston-on- 

ames, 


62854.]—Dynamo.—To MR. BOTTONE.—To 
soften your castings, pack them in a large orucible 
or square iron case with powdered quicklime. 

ise them neay to a white heat in a furnace or 
forge, and keep them there for a week or more, the 
ri the better. Let them cool down very 
gradually, For a machine as small as that de- 
scribed in my book no great advantage will accrue 
from using wrought-iron fields, since the discon- 
tinuity of the pole-pieces counterbalances the 
superiority of the wrought iron.—S. BOTTONE. 


erate —Eleotric Bell—To MR. BOTTONE. 
Dist. Let the mat rest on a flat board, touching 
the contact. Let the contact have a spring suffi- 
ciently powerful not to depress with less than 
lowt. 2nd. Your contact must be dirty, or there 
is leakage somewhere on the line.—S. BOTTONE. 


(62856. ]—Boiler.—If you want a vertical boiler, 
ve a simple conical flue, and make shell 18in. by 
lõin. of j,in. plate, and 3 rivets pitched 1} apart. 
Size of ealety-valve, in. diameter, and gin. gauge- 
pus aad Pooks, and steam pipe and feed-valve.— 
. C., Br 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributor». 


Since our last, “ A., Liverpool,” bas replied to 62580. 


62413. Brasses, p. 281. 

62432. SS. Glen Rosa, of London, 281. 
62449. Flour Machinery, p. 281. 
62454. Correction of Telescopes, 281. 


62593. 
62594, 
62601. 
62623. 
62632. 


Daguerreot ype, p. 376. 

Engines for Screw Steamers, 376. 
Movement Wanted, 377. 

Clock and Sundial, 377. 

A Platyscopic Pocket Lens, 377. 


QUERIES. 


[62857.]—Solution for Batteries.—I have made a 
15-cell square battery of the Bunsen type, with carbon and 
zinc plates for the poles, and have used chromic and sul- 
phuric acids for the exciting elements; but want to find, 
if possible, a cleaner and cheaper solution and yet be as 
constant and strong (about 35 to 40 zvolts). I use it for 
driving an electro-motor, and sometimes want it ranning 
for nine or ten hours at a stretch. Any information re- 
garding the above will be thankfully received.—G. 

EAVEN, 


(62858.] — Indiarubber Moulds. — Can any 
reader givs me instructions for moulding small flat objects 
in indiarubber or vulcanite? What should moulds be 
made with? Also how to enamel castings with colours 
o stand out-door exposure, particularly white enamel.— 

OMEN. 


[62859.J)—Heating Water—Water at 212°, oir- 
culates though a coil in a tank of cold water. How do 
you obtain the length of pipe required to raise the water 
in the tank to any given temperature 7—J. B. B. 


(62860.]}—Yeast.—Can any of onrs describe the 
manufacture of the above ?: Also the cost of plant, medium 
size factory ?—ZEMA. , 


[62861.]—OChloride of Oalcium Orystals.—Will 
some of your chemical readers have the kindness to in- 
form me how to prepare crystals of the above ata cheap 
rate? When I dissolve marble or chalk in muriatic acid, 
a liquid is the result which I have failed to crystallise out. 
Can I also be informed the formula (with examples of 
working) showing how to arrive at the quantities of salts 
in solutions of different densities ?—W. R. 


(62862.J—Windmills.—Will some of our numerous 
readers kindly help me with the following? I want to 
erect a vertical windmill, large enough to drive a small 
force pump of Sin. stroke, and to pump about halfa pint 
of water per stroke, intoa cistern raised about 10ft. Now 
I am at a loss about size of wheel, inclination of fans and 
shape of same. Therefore before starting should feel 
obliged it some one would help me.—INOOd. 


(62863.]—Hammock.—Oan any of ours give the 
querist directions in netting a hammock? The mesh 
which I had made is l}in. The cord which was made for 
it is about 8-32in. thick.—J. E. B., Leeds. 


(62864.)—_Faceplate.—Can any of ours tell me 
how to turn up a faceplate under the following oircum- 
stances? Faceplate Sin., lathe 53in. centre, backgeared. 
My slide rest is pinned to bed, which is double flat, by a 
bolt like an ordinary T rest. The surfacing slide, which 
is the lower one, swivels right round, but has no mark or 
gauge on it to tell when it isat right angles. By what 
means can I best set it true. The surfacing slide is 9in. 
long. The feed about 44in.—J. E. B., Leeds. 


462865. — Ana lysie of Phosphate of Lime, &c. 
Will Mr. John Grey or other of our analyst friends kindly 
give a simple way of analysing a commercial sample of 
precipitate bone-phosphate of lime, including the per- 
centage of tri-basic phosphate soluble in citrate of 
ammonia ?7—QUZSITOR. 


[62866 JH ydrochloric Acid. — Is there any 
known way of making this acid commercially without ite 
being a by-product? How would the electrical current 
do in a saturated solution of chlorine gas in water ?— 
As Hook. 

062867. Troublesome Zinc Rod.—In a cell of 
nitrate of soda class I have a Leclanché rod in small 
porous pot containing zinc chloride solution. After some 
hours of action I find zino nearly covered with white 
pasty substance, especially thick at water-line, which does 
not easily wash off in water. What is the paste and how 
avoided? It obstructs action. Zino solution had been 
treated with magnesia (carb.) to neutralise.— WEALD. 


[62868.)—Emulsions for Opals.—Oould any corre- 
spondent oblige me with instructions and formule for the 
preparation of gelatino-bromide, chloride, or oitro- 
chloride emulsions for coating opal glass? To be used 
either by means of development or simply toning and 
fixing. Or direct me as to which of Abney’s formula for 
ee is best suited to this particular purpose? 
M. R. O. S. 


062809. Venezuela. — Will any English Mechanic 
who has been out there give his experience and opinion of 
the climate, ad vantages, and disadvan of Venezuela for 


the benefit of one who thinks of going out there if at all į 


favourable ?—GQUILLAUME Bols. 


(62870.J—Dredging.—How is mud or anything else 
measured in a barge or boat or vessel? A contractor 18 
paid for dredging measured in barges. How is it best 
and fairest done ?—GUILLAUMSE BOIS. 


(62871.]—Concrete Floor. — What would be the best 
way to erect profiles for, or otherwise accomplishing, the 
laying of a fine cement concrete floor curved upward toa 
radius of 500ft. ; length 300ft.; width 60ft. ?—GUILLAUME 
Bols. N 


How to make them. — W. T. 


(62872.)—Oil Gas.—I should be obliged for advice as 
to the advantages, if existing, of oil gas for town lighting 
over ooal gas. I am purposing the erection of a works, 
capable of yielding about 500 lights for four hours each 
day, and am given to understand that I sbould require a 
coal-gas apparatus consisting of two furnaces with three 
retorts, each making 7,060 cubic feet of gas for 12 hours, 
or an oil-gas apparatus with one spherical retort making 
217 cubic feet of gas per hour. The illuminating power 
of oil-gas is said to be four times that of coal-gas, so that 
1,765 cubic feet of oil-gas would be equal in lighting effect 
to the 7,060 cubic feet of coal-gas. As 217 oubic feet is 
made per hour only, a = 81 hours would be required 
—instead of twelve—to provide this quantity, and thus 
nearly four hours of labour would be saved. The illumin- 
ating power of oil-gas is said to be equal to 10 standard 
candles per cubic foot, whilst about 4 cubic feet of coal- 
gas only corresponds to this. Is this correct? Coal 
yielding about 9,200 cubic feet of gas per ton (and 1, 430lb. 
of coke) can be supplied to the works at about 143. per 
ton. Paraffin oil yielding about 21,000 cubic feet of gas 
per ton would cost 109s. per ton and require about one 
ton, 16 owt. of coal per ton of joil, to heat the retort. As 
only one-fifth by weight of material has to be handled in the 
case of oil - gas it would necessarily be economising 
labour, and in the matter of first cost‘ of plant, the pro- 
portion of 5 for oil to 16 for coal-gas, it would seem alto- 
gether in favour of the former. As oil-gas:is also of much 
greater density than coal gas, in the proportion I think 
of 2 :1, it follows, I presume, that much smaller mains will 
suffice, and so ecunomise again in this direction. There 
remains, however, the question of illuminating power, 
stability of flame, &c., which I am less assured about, and 
relative to which I should be very glad toreceive informa- 
tion throngh these columns. As to the cost of oil-gas I 
am given to understand that it is about 8s. per 1,000 
cubic feet at the prices before mentioned, whilst that of 
coal-gas is probably 2s. 10d., with coal at 14s. per ton. If 
thisis correct, an oil-gas burner, consuming 1 cubic foot 
per hour, would cost 96-1,000ths of a penny per hour,whilst 
a ooal-gas burner consuming 4 cubic feet per hour, would 
cost 134-1,000ths of a penny in the same time. This upon 
500 lights burning four hours per diem would represent a 
saving of 40 x 500 x 4 = 880-10ths or 63. 8d. per day. It 
is probable, ho vever, that the loss of gas from leakages is 
greater with oil than with coal-gas (the latter averaging 
in small works about 10 per cent.) owing to-its greater 
density, unless, on the other hand, owing toits greater per- 
manency, a less condensation takes place. For gas-engine 
driving, I am given to understand that oil-gas does not 
go as far in the way of illuminating when compared 
with coal-gas, being only in the proportion of 23 to 1. In 
this respect, therefore, it is not so economical as coal-gas. I 
believe there is very little danger connected with the manu- 
facture of oil-gas. and a minimum degree of labour and 
attention required, but it would be very agreeable to learn 
the opinion of those who have had to do with the manu- 
facture on this head. For very large works it is probable 
that coal-gas would, in the end, be cheaper (although I 
have heard of a works for supplying 12,000 lights with 
oil-gas having been carried out with advantage), 
and I should be glad to learn at about what capacity with 
coals at 148. and oil at 1093. per ton, this might be the 
case. The oil I have referred to is a residue from the 
manufacture of paraffin. Assuming the spec. grav. of oll- 
gas at 0°8, what is the rate for caloulating diameter of 
mains ?—MARIENBERG. 


(62873.])—-Leyden Jar and Fulminating Pane. 
—Will some contributor to the * E. M.” kindly help a 
fellow-subscriber with a little information respecting the 


above instruments? I bave tried making Leyden jars of 


all sizes, but never with success. Made as follows: Glass 
jar coated half {ts height with tinfoil inside and out, knob 
on wooden lid with wire to connect with inside foil. To 
charge I use iu. spark coil, put one electrode in contact 
with outer foil, and the other }in. distant from kuob. 
Result: When coil is in action sparks pass between 
electrode and knob of jar; but after working, say, ten 


minutes, not s trace of electricity can I find in the jar. 


Where isthe fault? Also what length of spark should I 


get from a jar charged with coil of the power named 


above? In other words, is the length of spark from jar 
limited to that of charging apparatus ? The fulminating 
pane: Made of window glass 12in. square. Tinfoil to 


within lin. of edge cemented on to both sides with 
. paraffin and mounted on varnished wood. To charge I 


conneot one electrode to foil and bring other eleotrode to 
within jin. of other foil. Result: After charging 10 or 
15 minutes gives no discharge over edges of plate as I ex- 
pected. On stopping coil no electricity can be found in 
the plate. Oharging spark zin.—MAORI, N. Z. 


182874. I—- Medical Eleotricity.—TO Mn. BOTTONE 


OR Eos.“ -I am recommended to provide myself with a 
continuous current battery, and am at the same time in- 


formed that the best results are obtained from large low- 
tension batteries? Which is the best? 1. Is there such 
a thing as a medical Daniell? 2. Would the Leclanché be 
suitable, and give a constant current, say, for half an! hour 
at a time? 8. Or would the binoxide of manganese and 
chloride of lime of Gaiffa of Paris be the beat 7— 
NEUBALGIC. 


(62875.]—Painting Furniture.—Will some one 
who has done—or seen it done—say how the finely lined 
decorative patterns are drawa upon painted furniture ? 
How are the long straight lines ruled so as to have no 
uneven edges, and the geometrical work so accurately 
drawn? Much of it appears too finely lined to be 
stencilled. And yet, from the oost of the furniture it is 


evident that such work is very quickly done to make it 


pay. If stenoilled, what medium is used with the colour, 
and how are the stencil plates held so closely against the 
wood that not a single raw edge appears ?—O. J. L. 


(62876.]—Induction Coil.—Would some one kindly 
tell me what advantage is gained by dividing the 


secondary coil into several sections by means of ebonite 


partitions? About what length spark could be got from 
a coil containing two layers of No. 16 c.c. wire as the 


primary coil, and about 60z. of No. 32 8.0. wire constituting 


the secondary coil. The quantities are those mentioned 
ina little bsok by Dyer, entitled Induction Coils, and 


(62877.J—Faulty Electric Bell.—I would thank 
some kind reader of the E. M.“ for information. I have 


a line wire about 400 yards long with bell and battery 


* 


each end; the battery seems to work very well one end, 

but the other end there is a sort of blue metallic salt 

forms on the binding screws, which stops the ringing of 

one of the bells while the other will ring. Will someone 

rend tell me the cause, and how to prevent the same? 
ARRET. 


(62878.J—Dynamo.—To MR. BOTTONE.—Will you 
please tell me the best manner to wind machine of the 
following dimensions? Armature, cog ring, 12 cogs, 
Gin. dia. outside, 34in. long, F. M. s cores 7%in. long by Sin. 
diam. Pole pieces of massive malleable iron. You will 
see it is Mather and Platt type. Should prefer it shunt 
wound, and for a single arc light requiring 50 volts and 
about 10 amperes. Please say what size the pullev shonld 
be, and about the speed to give the above E.M.F. and 
current.—CARN WORTH. 


(62879.J—Tug and Launch Blades,—Required 
handy rules for working out diam. and pitch, also surface, 


ENGLISH MECHANIC AND WORLD OF SCIENCE, 


and their Formation.” Has he not during his recent 
travels found sufficient material for just one more,” and 
oblige, besides otaers—O. HARLEY. 


(62895.]—Electrical Employment —I have a son, 
age 17, who is at present a telegraphist in the Telegraph 
service; but he finds the confinement does not suit 
his health. and has a 
situation, if possible, with an electric-light company, or 
makers of electrical apparatus. He attended classes and 
sat for the Elementary Examination in eleotrioity, and also 
telegraphy last winter, but the result is not announced yet; 
but, no doubt, he has passed, for he has a great liking for 
the study of electricity and will keep it up. He is also a 
fair draughtsman. Will you kindly tell me if there is 
any chance of his getting employment in almoat any 
caves ty with the above, if so how shall he proceed ?— 


great wish to leave and get a 


62896.)—More Wind wanted for Harmonium. 
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TONS. (Why did you not give more putin ab 
first? Try David Evans and Oo., 24, Watllag-street, 
E. O., or send us a sample and we may be able to tell 
you what the adhesive composition is.)—OuRs. (It 
there is aaything new in it, probably we msy have 
something about it; but we have already in baok 
volumes almost exhausted the subject, for there is 
nothing novel in the Industry.) —LEICESTER, (Reclpes 
have been recently given, and can also be found in 
many back volumes. See, however, pp. 255, 270, 300, 
325, this volume. The simplest preparation is lamp- 
black grounna up in turpentine, with jast a few drops of 
gold size as a binder )—WESTCOMBE PARK. (If they 
are grease spots, they can be removed with benzine, or 
by means of faller's earth. Dast the earth on, puta 
piece of piper over that, and then a warm iron. 2. 
There are several works of the kind. See publishers’ 
lists. 3. There is prepared carboard, or fancy coloured 
papers.. 4. For the coil, see indices of back volumes. 


Tou will find all sorts of sizes desoribed.)—HTD RO. 
PATHIST. (The query is too indefinite. Ia the room 
Sft. Gin. square, or what? If you want to construct a 
Tarkish bath for home usa, see Nos. 900, 901, 902, 910, 
wherein will be found fully illustrated directions for 
making such appliances; but there is also much intor- 
mation on the subject in back volumes.) — H. O. M. (Is 
would if a suffisient quantity were used, but coke or 
charcoal would be cheaper unless the lime could be used 
afterwards.)—S. B. R. (How to make a Phonograph 
was fully described with illustrations in No. 683.)— 
INCUBUS. (Several incubators have been Illustrated 
and described in recent volumes. See Nos. 1075, 1009, 
« 1007, 935.)—-COUNTRY MILLWRIGHT. (There are special 
papers prepared for the purpose. They are absorbent 
paper eteeped in a solution of arsenic and dried.)—J. L. 
(Certainly it would do, if there is enough of it; but 
heating greenhouses by means of oil-stoves is rather 
expensive work. There is nothing to be said in the 
matter. A certain quantity of heat is required to main- 
tain the temperature at a given minimam, and it is 
entirely a matter of taste how that heat is ootalned. 
The oldefashioned furnace and flue is probably cheaper 
than anything else.) -W (The wood can be obtained 
from any of the timber dealers planed to the proper 
thickness; it is not sold in “ blocks,” but each ‘‘zinco- 
typer ” cuts up his own to the sizes required.) -W. 
TPAVIDSON. (Impossible to answer such a question 
without an inspection of the apparatus.) —A. W. d. I 
(Does not the fact you mention abont the observations 
of other members of your family prove thst the effect 
is due to something personal to yourself? At any rate, 
it isnot easy to understand how any one can explain 
why you see two objects when you look through 
your marine glasses. .2. Use pomatum, 3. See 
indices. There are several works on the subject now.)— 
H. WALKER. (The copper bath is generally made by 
dissolving sulphate of copper and adding a little sal- 
phuric acid. Watt, in his “ Electro-metallurgy,“ 8399 
two ounces of concentrated. sulphurio acid to each 
gallon of a nearly saturated solution of sulphate of 
copper. 2. The limelight apparatus has been frequently 
described in back volumes; but why ia it wanted fors 
small atudlo? Will nota magnesium light answer your 
urpose 7) -W. H. G. (Proctor’s “ Small Star Atlas, 
ngmans. 53. 2. Whitaker's Almanac. 3. Why not 
inquire of the editor of the psper in which the dessrip- 
tion appeared ? If you want to make a 2in. achromatic 


Would Mr. Fryer or other able correspondent kindly 
advise? I have a portable harmonium 33 octaves 
with two sets of reeds, three stops, which appears to me 
to be desidedly short of wind. It is. I am told, the latest 
French pattern, with the bellows under feet, the wind, of 
course, going up legs at each side. There is no leak that 
I can see; but I am obliged to work the pedals so rapidly 
that it is quite tiriag, and that with only one set of 
reeds. If the stop is drawnI cannot get anything like 
enough wind. Isthere any remedy short of putting in 
larger bellows, as that would mean almost reconstructing ; 
but I am willing to sacrifice some portability to obtain 
efficiency ?—SHORT WIND. 


of blades for tugs and high-speed launches, given the size 
of engine cylinder and approximate revolutions per 
minute ?—E. 8. H. 


(62880.]J Wood for Marine Boilers.—In the case 
of a marine boiler burning woods must the boiler be 
larger in all its parts than if used for coal? What 
amount of grate surface per N.H.P. is necessary for burn- 
ing wood ?— E. 8. H. 


[6288 1.J—- Marine Engines. an any correspondent 
recommend a handbook on small high-pressure and con- 
densing marine engines, where proportions of same may be 
readily found without much calculation 7— B. S. H. 


(62862. Niaudet's Battery. — Professor Silvanus 
Thompson mentions this cell in his “ Electrioity saying 
it bas a higher electro-motive force than the Leclarché. 
It is zinc in salt, and carbon in crushed carbon and 
chloride of lime in the porous cell. Can any one say how 
long it goes without recharging? At the same time 
kindly point out its weak parts,as I know from experience 
chloride of lime is a most corrosive powder. M. M. I. SC. S. 


162883. Water Motor.— What power should I re- 
quire to churn three mugs of milk at once in one churn ? 
— thel old-fashioned one up and down called a plunge 
churn about here. I am informed by our township’s sur- 
veyor that the water is at a pressure of 251b. to the inch. 


[62884.]-— Musty Butter.—How can I cure the above, 
which has gone so through not having had enough of salt 
18 in it when first churned ? Good colour and pure.— 


ANSWERS TO CORRESPONDENTS. 


— 


%% All communications should be addressed to the EDITOB 
of the ENGLISH MEOHANIO, 332, Strand, F. C. 


HINTS TO OORRESPONDENTS. 


1. Write on one side of the paper only, and put drawing 
for illustrations on separate pieces of paper. 3. Put titles 
to queries, and when answering queries put the numbers 
as well as the titles of the queries to which the replies 
refer. 3, No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
¢pondents, under cover to the Editor, are not forwarded, 
ana the names of correspondents are not given to in- 
quirers. 


% Attention is especially drawn to hint No. 4. The 
spaco devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
solves, lead to replies which are. The “Sixpenny Sale 
Column offers a cheap means of obtaining euch informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &o., of letters to hand u 


(62885.J—Grand Trunk Railway of Canada. 
—Can anyone say what brake is used on this line ?— 
REYMOND. 


[62886.]-Flux.—I want a flux that will make melted 

wrought-iron more liqnid so as to run into moulds (this is 

ossible), Can any reader tell me of such a one ?— 
ROUGHENER. 


(62887.)—Triple Expansion.—What are the ad- 
vantages. and disadvantages of high grades of expansion 
of steam? In what way does the triple expansion engine 
tend to obviate the latter, and how to calculate 
the horse-power from the indicator cards where the 
clearance is assumed ?—W. W. 


(62888.]—Power Tests.—Will some reader give me 
a sketch of apparatus to test accurately the power re- 
quired by different machines? It should be capable of 
being attached to a pulley on the machine and show 
exactly what resistance is offered by the machine.— 
MOSLEYITE. 


[62889.]—Siding.—I shall have to set out a aiding road 
on an embankment, as sketched. What is the smallest 
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=~ STREAM 


curve I can take for main lino locos, and how shall I pro- 
8 ad set it out under the circumstances 7—GUILLAUME 


{62890.]— Victoria Organette. — Will some of 
“ Ours ” kindly tell me how to make the bottom bellows 
work—the top bellows works correctly? No fault is 
visible, but the instrument will not play.—B. S. 


(62891.)—Shellac:—Can Bos or others give an ac- 
count of the shellac factories of Caloutta or refer to a 
book on the subject, if one is published? I think there 
is. as I distinctly remember seeing, a reference to it in 
“u H. M.“ some years ago and to making a note of itat the 
ae I have mislaid the book in which note was made. 


(62892. J—Milk in Hot Weather.—What is the 
best way to keep milk? There seems to be an objection 
to borax and carbonate of soda. 1 find saltpetre keeps it 
as well as anything I have tried, but am told that a con- 
tinued use of it is injurious.: Iz it? How do the milk 
. manage in America, say Washington (Where 

t is so very hot), or India ?—B. B. 


162893.J—Photographic.—Many of your readers 
seem interested in the cameras without Jens. ı Would 
someone kindly give a description of their performance 
and capacities ? Will Mr. “Somebody also beso good as 
to desoribe the preparation of the more modern form of 
dry plates ?—O, HARLEY. 


162894. I—-Dlamonds.— TO“ Ros.“ -I remember read- 
ing some years ago a fascinating article on Diamonds 


elsewhere 


E. EcoLES.—Medical Battery Co—H. Milnes.—Handy.— 
Boniface.—Ironworker.—A. B. I.—J. 
J. T. B.— L. S. M. Pyke and H. T. Barnett (corrections 


to Wednesday evening, July 27, and unacknowledge 


H. T.—W. G.— 
noted).—Edmund Roberts.—W. J. P.—Oopper.—Fal.— 


Prismatique. 
H. (The “death watch” is the common name of a little 


beetle about a jin. in length, known as Anobium 
tesselatum. In its larval state it bores those round 
tunnels frequently seen in old furniture, and in its 
adult state makes the tapping noise which has given 
rise to the superstitious name of death watch.” No 
known cure except clearing out the old wood. There is 
a species of cockroach which acts in a; similar manner, 
but it is rarely found except on board ship. It is known 
to sailors as the Drummer.)—A. O. (Why not look in 
some textbook of physics if you have not back volumes? 
All three cases are instances of friction.)—DUsTY 
MILLION. (Fora good deal of information about amber 
see p. 319, present volume; but you must explain wnat 
you mean by “cleaning amber.“ Is it polishing, or 
what?)—Mnk. SMITH. (Condenser for coll described 
and illustrated in No. 1155, p. 254, of this volume. See 
also the indices of back volumes.)—ARBE. (If you 
cannot refer to back volumes you should procure a 
little book entitled *Photo-Engraving and Photo- 
Lithography,” by W. T. Wilkinson, North Parade, 
Otley, Yorkshire.)—A SUBSORIBER, Bracknell. (For 
perep rng hands, see pp. 369, 415, 440, 462, 510, 557, 

ol. XXXVII., especially p. 462, No. 956, or p., 404, 
No. 928, p. 610, No. 968. A simple remedy is to bathe 
the hanns ina solution of alum.)—OYCLONES. (You 
will find out all about it in any of the textbooks on 
navigation.)—CHARLEROI. (Scaroely suitable. You 
will tind it desoribed in handbooks of games.) -G EO. 
JoHNSON, (We do not know of any special work of 
the kind, but the subject is treated in several large 
works. Crane's “Smithy aud Forge,” published by 
Lockwood and Oo., Stationers’ Hall-court, E.O., price 
28. 6d., may give you as much information as you need ; 
but you should look up back volumes for special articles, 
2. We do not understand what you mean by decipher- 
ing Latin sentences. To do that you must have a know- 
ledge of the language. If you mean a work giving 
translations of Latin sentences you will find one at any 
large booksellers. Stampe were not sent with the ad- 
vertisement.)—Saro. (Many recipes for soaps in back 
volumes. See, for instance, pp. 326, 391, 414, Vol. 
XXXVL)—J. S. L. (Scarcely likely that such a book 
would be published; but there are many recipes in back 
numbers, even in this volume.)—A. FISH. (A good 
cement for aquariums is made of two parts common 
pitch and one part guttapercha melted. together and 
well mixed. Another is made by mixing intimately 
three parts each of litharge, fine white sand, and plaster 
of Paris with one part of rosin, all in very fine powder. 
Make into a paste with boiled linseed ofl and driers ; 
beat the “putty” well, and let it stand for five hours 
before applying it. About 24oz. or 3202. glass.) —BUT- 


telescope cheaply, see Nos. 881, 884. Prloes of lenses 
can be obtained from any of our advertisers who sell 
them.)—W. HOWARD. (Ganter's “ Modern Ooofec- 
tioner and Biscuit Baker,” Dean, 63. Any bookseller.) 
W. G. P. (Apply a piece of sheet rubber by means of 
rubber solution.) —YOUNG DYER. (Any of the patent 
agents who advertise in our culamaos will give you tha 
number and date of the patent for a small oe.) IA -· 
PEOUNIOUS Pu P. (Pracdoally only one route, and all 
particulars can be obtained from the Emigration Office, 
81, Broadway, Westminster, S.W. Send for the 
Handbook, price one penny.) — LEATHER. (Lt depends 
on what you want—morocco or roan. A dyed skiver is 
as good as anything for practical work.)—DEVON. (0t 
stout, unbleached calico or linen, damped thoroughly, 
and while still moisd dipped into or dressed with raw 
linseed ofl, Hang up to dry, and give another dip or 
dressing.) —J. M. (fall particulars of the Whitworth 
Scholarships in the Whitworth Prospectas,” price 6d., 
from Chapman and Hall, Henrietta-street, Corent- 
garden, aud ail booksellers )—ELEOCTRIOIAN. (We oer- 
tainly do not think the letter worth the space it would 
ocoupy )—JOHN ADAMSON, (If there ia really anything 
in him be should try to get on the staff of some local 
journal and work his way on; but a man of 23 oaght dy 
that time to have sometaing more than inclinasioas 
to literature or anything else.) i 
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, ECTROPATHIO BELT 
„HARNESS, Pre . Fg. Due 


health, strength, and energy to the whole body, and 
N and onres all Nervous and Rheumatic Affections, iver ix 
Kidney Diseascs, Sleeplenam eas, So. Thousands of 1 
received. Pamphlet and advice free of charge. Harness’ World: 
famed Electropathio Belt may be obtained (post free) remitiing 
Oheque or P.O. for 21a., to Mr. Q. B. HARNESS, Consul Ri 
oian. THE MEDICAL BATTERY COMPANY (L ED), 3 


OXFORD STREET, LONDON, W. (corner of Bath done-place) 
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Gelatinised Benzine.—A gelatinised benzine, 
which is being applied for the purpose of re- 
moving stains from tissues, &c., fully preserving the 
most tender colours, is obtained in the following 
manuer: — Dissolve 120 parts of white soap 


(medicinal) in 180 parts of hot water contained in 
a 2-pint bottle of strong glass. Then add 
80 parts of strong liquor ammonie. The whole 


mixture is afterwards diluted with water 
the whole quantity is about 26 fluid ounces, vee 
the bottle is afterwards filled with benzine, 80 
thoroughly agitated. A teaspoonful of this mixture 
is mixed with a small quantity of benzine ins La 
bottle, and the bottle is then gradually filled v 
benzine by shaking it continually. This gela 
benzine does not easily evaporate. 
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range of masio to be sandered. o on a Conce ts 
HER Organ, the instrument could neither 

e tõo flexible not posst3s tod great Powers 
of expression. 
Perhaps it is desirable, at this point, to 
explain what I mean by the flexibility of the 
Organ. It is that property which renders it 
possible for the player to modify, at will, 
the strength or loudness of the tone in any or 
all of the departments of the instrument 
without any manipulation of the stops ; to 


This important organ was built in 1855 by Mr. Henry 
Willis froma scheme prepared by Dr. S. S. Wesley. In 
1867 ít was altered to equal temperament, greatly im- 
proved, and made the majestic instrument it now 18. 
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box, containing the entire. Solo or 
7 Stops ¥ and the third swell-box, 5 revere ‘school, ‘of organ, playing no longer 


AUG. 5, 1887. ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,167. — 523% 
—— E . —ę 
+ * ,| set the strength of tone and leave it uniform | Organ in the Albert Hall, Sheffield, the 
The Grglish Mochanio for any length of time; to alter it instantly | work of M. Cavaillé-Coll, the noted Paris 
to any other strength, either gradually or by | builder. This instrument has also 64 speak- 
AND WORLD OF SCIENCE AND ART. | decided steps; in short, to bend it to his pur- | ing stops, distributed over a pedal and four 
pose much as the different tonal sections of | manual departments. Of this number 33 
FRIDAY, AUGUST 5, 1887. the orchestra are controlled by the will of the | are rendered expressive, being inclosed in 
conductor. An Organ which is perfectly | three separate swell- boxes of important 
flexible, in the sense I use the word, is, of | dimensions. In the first box is placed the 
NOTES ON THE CONCERT-ROOM course, an instrument of almost limitless entire Récit (Swell organ) of 12 stops ; in 
ORGAN.—I. powers of expression. the second box is placed the entire Positif 
By GEORGE ASHDOWN AUDSLEY.F.R.LB.A.| The St. George's Hall Organ has 100 (Choir organ) of 12 stops; and in the third 
y ý speaking stops ; yet only one quarter of this | box are located 9 stops of the Solo depart- 
4 third and concluding series of my large number—namely, the 25 stops of the] ment. Strange as it may appear, the three 
Notes on the subject of Organ Build- Swell organ—are rendered capable of any | Solo reeds on high-pressure wind are placed 
ing is devoted to the consideration of the expression ot mofification df power. There | outside the swell-box. Why these powerful 
Concert-room Organ. The scheming and are; ‘accordingly, 75 stops, ins this instrumen and assertive stops should have been left un- 
appointment of an instrument of so mich ‘which, nist be listened to, from year's end t inclosed it is somewhat difficult to. imagine ; 
importance as 4 first-class. Concert · roo year's end, at their full,strength.of tone. It Hor. of all the. 12 Solo Nuno thege, viz., the 
Organ are matters of ee ; deserving is very stran e; to say the least of it, that. “TUBA MAGNA, löft:; ; TROMPETTE, 8ft. ; 'and 
joka more: lengthy; squisition. than is con imp osing; a 8010 der ar fiheint ads th is Orga Ol, ARTON, . 4ft.; mogb required expression. 
Faden in, these crowded < pages. J. shall contains: 0 its series of: ten reed stops (on | I presume, however, that both Mr. Willis 
owever, do my. best, in, the spade at my dis tess pr ites of Wind krom 20 in. down and M. Capaille e geld were ander the 
posal, to carefully review. the present syste emer have. been laft. in it fenpression that enclosure in a.. swell- 
“of constriction ; aud to. clearly & deten. (ieee 3 condition, There can bor would, proye fatal to the power 
dus be. eee a T am proy te : ot |t be no qu e grandesi and brillianqy of. „iheir 0 9 aid „left 
n lous ane og, 0 tanedreftegt deere W, heavy+pressure reeds, aŭd. according t 
che. Oburch:: ‘and Chamber.Orgdba, that I do | Pro eat un 0 e bend exposed in the way fete y have d done 
“gt Approve of the almost universal. me Hod, Gengr ehh Sen 20 8 ecause the,mos in the Organs salluded:: to. ‘power- 
of appointing. hose His nee tits zu ang thay effective a havo, net, bee Tul and blatant: speech is th chte element 
h my 1 lh ase aby. fed with 50 mod and a Pawel bar. But apart from Lot bdanty’ aha valie: tii. such e lee ae are 
Fader that [am equ TORA US GOR WI this, therentine; Organs! deficient |,ongan, builder when they leave them un- 
a methods of building-and. appointing: Ohar aR rig tow tote Wr e inolosed 1 right wh adn poy a bower: from 
5m. instruments which: eb: presenb ob tai ot a W to” Urs urg er Or anini ho’ ‘the ‘1st 0 J. aurie boro Bist of Dece 
„Absolutely - no noteyortiy iiprovenients rates ah 1.50 a, sÉ 9.0 lag Pal year after ear, antl ‘Both the pliyer lyers s and 
‘alterations ‘have: been made in theappoin one deers akak: a isda or the 2 5 ears become vitiated an incapab: 
ment and, generál torial giretto g of"theCon- P stops. of the SeN Ae eht whisk of os appreciating any osharsant ofrtone. But 
‘terteroom' Organ since the completion ofthe poursdyare' placed imna. plein 1) LOL, thb: Ñ. leny that powerfdl ‘and blatant: eech is a 
large Orgih in St: George's Hall, Tniverpool > 15 stops SE the Spleen are likewise iets sad. | virtue in any musical sense, ind” when: it is 
in the year 1867. This ‘institutions, o$- oe ainly a skop in advance df thg Bi.. beyond any contral ihis e Uebe virtue, 
, Withstanding its many shortcomings, remains gis’ Halk scheme r bubs ibis torbe bat it is an abomination. 
the finest. Organ of, its else In ‘the’ world: telle d that tHe nting eb a bi ne Big’ I know it will be said, in defend; ‘that 
With such a magnificent . ‘Starting, poin din a Pe eg dae semen het. atrange “that. J) such... “‘powerfully- toned stops are never 
surely one might have locked for Some all! the st whch are inal are, topl- intended for common.. nse. by the player; 
marked advance i in, the. succeeding, period df! dba beg, softitdued: sep aD but only for occasional grand: crashes, 
1 tirent, Vers. e a R ariy, ai powen of prem T tthe: cir fa ne renter and 197 
; oe | #devoid of alt! powers of expression. Ian-lpassages „demanding thé- greatest. ‘possible 
The largest Concert - roomn Organ. at pre- 4p statingly, eee ty ath, fh 050 in ist an | prominenc 1 of ing, a ni aly 
-agonf in existence is that in the: Albert, H l 571 N 
qt ments ghouls, bare We o powers, è grant’; but, at che poe i, i main- 
nab, South Kensington, “This immense ibstrüs derprsssien 1 shoe MERE all tain that, et ese ufoa oan 
5 oe 1 1 Heavy Willis, : | adequ quate, at Toast two- thirds oftheir speal- -pbe fulfilled, as ne oF ds Sale wis ‘them, to 
A 668 ve x 4115 ° a mi E 18 se ‘Tiiver= Tay st stops ‘i Do 17 0 Well boka. a107 1 5 58 Falalled:” "by lany organ. stop, .howeyer 
1 87 Bo e = 15 eum an Sai at litver-| Ihe ton akiro” ana" step appoint powerful and keautitulit may, be, which is 
5 J. d. vi 40 a 1 feria a pli fera aand Ape e ammenge | devoid of expression and beyond ‘his. contol. 
derne pert end 2h 1 1b 1 1 bal i uments present no features tilling for Mr eh Oο esu. very hentinenz question , Why 
“a ae i st eed, h 155 „„ hall iw ‘Abe Pei, cone Here,; go” T. my. hass i UHGtild stich iiiportant-steps be so-dimited.in 
i E. 5 meet z bene 95 137 as erde iito hes consideration of. some other, Oygahs their usefulness? There is no reason why 
knows; ümperfec » acoustical 97 leder. 7 enn ge “constructed « byvother hey should be any less frequently employed 
Gerten ‘gatinot pe said: to: be ago ody ilders af note evan ea Maba nan the other- reed-or solo- steps of the in- 
ee bh barer It. pui 86.5 “Be 100 erori 470071 abe ay ey ae ma ay oe 5 1 st ann k Nuß XT =P rey were 
O Ab 10 18 5h bby. avoura le. 5 ‘perta n va i inet 300 by Mess 8. pro er nla nfs In- A _—welt-faviser-swell- 
5 mete slow ans ion DE e 295 „ ae ore Ort Ae ate direct 115 f [bọ ox they wee ou “found of immense value 
„ 58 e jrg My: IG TEB Bost andthe! lite Mer Ffenſy dt hate, into Wa wndibionlof' Wich hey 
* alle the Ii. 0 de ds Man 0 vif mar Ins, the! Jar PR ib} aly” ie 0 never can can-entér Wil le-they-zemain-in-an. un- 
yrendered; 18 üst 2 Wise tory: rgo: u th ns 8 i ~ Cane 7 
tie 0 ritten br O18: 8 ale 8790 ory shows" 'a bli t'awakoning” to- econtPalisble-and bx reien couchtion. 
pee * & passage, | Oi. ax Pression pa 991 80 50 ini penis f e 
er aliy accompanied $ 10 0 55 „ Whabbt ecolass; while th tide ingen 5 I do not wish tà train facts or . 
vt Organs al i instituting tèo Nen comparison between 
alike painfully defërentinare ab an ð 80 oft 1150 petit ng oper abr y the Organ and the drthestra ; but that there 
Re eb ortcomings inil, 775 nt Ke BaD a LA are sufficient poiñts d resemblance between a 
8 Stops, ay tribntėd over che! jedal and. f 
cert. kapeas E a shall eh“ manual“ tinenti Aud Rum first-class Concert-room instrument and a full 
ded vor e AH debe, epartinen id APG, tlie pi gris tia" to warrant Yay thsisting that; in 
cur is ae od fa, 11 * aponye Glare “reridene 95 0 Slo x 0 REER 47 1 u nae, 
: M Has bee Dag i 15 wort Kb, Ac Fever if cond dection wich the | Powers d genie they shuld ap- 
„hop. , pulda en have ‘schemed ‘two 10 i expressive section 0 Sth etio a thate paoximate _ 897 on a Se be ach 
" magnificend Organs, dnd. rip eh eno ol these: 26 stops ‘are “inolosed: in tms inder porren, thmi taey., have. ‚ever, yet, beon 
' them.such insufficignt, thęa of CREF ee, N, | pendentswall-Boxes, the dispôsftigt: bétng|as Hidde. ee piate . tnshioned 
He stirely must have ‘felt: at. Lor ones a First swell- box}, containing the- argenists rman, ones 111 api agticty fy and 
@ “no, ꝗqestion 


onire Swell crear of Walo decom zugl. ae ee Onan ‘and the good ‘old 


he | satisfy modern requirements. Music and 
musical taste have altered and entered on 
many new paths since the time of Bach and 
Handel ; and organ music and organ playing 
have moved with the times. It hardly 
requires a prophet to foretell that when 
greatly-improved instruments make their 
appearance, we shall have a still higher 
standard of organ playing and a wider range 

It is only necessary for my present pur- | of music performed upon them. Give the 
pose to direct attention to one other example | musician an Organ which in its tonal struc- 
of Concert-room Organ building, viz., the} ture shall present almost every shade of tone- 


the Vox Humana and CLaRIONET of 
Choir organ. All these boxes have inde- 
pendent expression levers. As I have already 
said, this arrangement shows a slight 
awakening to the importance of expression ; 
and it may be accepted as displaying the 
greatest advance made in this direction by an 
English organ builder. 
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colour that he meets with in the orchestra; 
which, in its general appointment, shall 20 
group these tone- colours that he shall ex- 
perience no difficulty in painting his musical 
picture; and which shall be so flexible and 
replete with powers of expression that it will 
respond to every thought of his mind, 
readily producing every delicate gradation 
of light and shade, every subtle nuance 
his conception may demand, and he will 
acknowledge its supremacy over all the in- 
ventions of man in connection with his art. 
Such an Organ as I have thus shadowed forth 
does not at the present hour exist ; but that 
it will some day take its proud position 
amongst. the masterpieces of human in- 
genuity and skill, I have no doubt. IfI shall 
have done anything, by pen and pencil, 
towards hastening its appearance, my labours 
will indeed be fully repaid. 


I have, in my remarks on the four repre- 
sentative Concert-room Organs, shown how 
timidly the swell-box has been used for 
Organs in this country. Let me now mention 
one instance of the rapidly-growing appre- 
ciation of this important adjunct in America. 

At the present time there is in course 
of construction, in the Roosevelt factory, 
at New York, an Organ which will mark 
a new point of departure in practical 
organ building. This instrument is destined 
for a church, and this fact makes its 
specification all the more remarkable and 
interesting. The Organ is to contain 62 
speaking stops distributed over a pedal and 
four manual departments. Of the 62 stops 
no fewer than 47 are inclosed in three inde- 
pendent swell-boxes. The disposition is as 
follows :—The Great organ, of 16 stops, has 
12 inclosed in a swell-box ; the Choir organ | 
has all its 11 stops inclosed in the Great 
swell-box ; the Swell organ has all its 18 
stops inclosed in an independent swell-box; 
and the Solo organ has all its 6 stops in- 
closed in another independent swell-box. The 
only manual stops which are uninclosed and, 
accordingly, expressionless, are two stops of 
16ft., and two Diapasons of 8ft. Let any 
skilful organist, with an unbiased mind 
play this organ in imagination, and he will 
realise a whole world of new. effects and 
complex refinements, absolutely impossible 
on the best of our English church instru- 
ments with their single swells. The reader 
will remember how strongly I have advocated, 
in my previous “Notes on the Chamber 
Organ” and “ Notes on the Church Organ,” 
the multiplication of expressive depart- 
ments, even extending to the Pedal 
organ, by the introduction of additional 
swell-boxes: and as my arguments and 
Opinions were published before this interest- 
ing American instrument was schemed, it is a 
matter of great gratification to me to haveso 
great a proof of the value of my arguments 
and the soundness of my opinions. Abont 
fifteen years ago I practically tested my views 
on this subject, in connection with my own 
chamber Organ, with a success that from that 
time to this has never once been questioned. 
As I have already written a letter to the 
Editor of this journal (No. 27639, July 22, 
1887) on the American Organ here alluded 
to, I need not now occupy valuable space 
with further remarks. 


In speaking of Mr. Willis’s large Organs, I 
remarked that their tonal structures and stop 
appointments and dispositions call for no 
special comment; but, before closing this 
introductory article, I may say a few words 
on them in connection with the tonal struc- 
tures, &c., of the other two Concert-room 
Organs mentioned. 

On a general survey of the specifications of 
the four instruments, beyond the simple. 
element of size, one fails to see any feature, 
either in tonal structure or ‘in the disposition 
of the stops in the several departments, 
which marks the peculiar province of the 


Moor, while as guest he would refer to the fact; 
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ordinary first-class church instruments. They 
might have been schemed for cathedrals or 
very large churches without any special 
criticism being passed upon them. I am at 
present speaking of the lists of stops as they 
appear on paper allotted to the different: de- 
partments. I certainly hold very decided 
views anent the subject of organ building, 
and one of them is that an Organ ought to be 
specially schemed for the place it has to 
occupy and the work it has to do, and this 
leads me to the conviction that an Organ 
schemed for a church, however large, should 
be as inappropriate in a concert-room as an 
instrument schemed for the concert-room 
would be out of place in a church. . I may 
be wrong, but I have much to unlearn if I 
am. Now, if these Willis, Lewis, and Cavaillé- 
Coll Organs are admissible as large church 
instruments they are not what.they ought to 
be as Concert-room Organs. Perhaps my 
meaning will be rendered clearer to the reader 
before I bring my present series of Notes to 
a close. Let me be understood once for all. 
Iam in no way attempting to disparage the 
works of these great builders. I am approach- 
ing my subject from a true art standpoint, 
and am using, and shall use, existing land- 
marks in the art of organ building in their 
dual capacity of negative and positive 
teachers. I have absolutely no trade pre- 
judices and interests to serve, and, accord- 
ingly, can preach my crusade against inartistic 
organ building without fear of being mis- 
construed. rs 
(To be continued.) 
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THE INSTITUTION OF NAVAL a 
ARCHITECTS, —. 

HE summer meeting of the Institution of 
Naval Architects was held last week at 
Newcastle-on-Tyne and Sunderland on .the 
invitation of the North-East Coast Institution 
of Engineers and Shipbuilders and the mayodts' 
and sheriffs of the two towns—the existence of 
the Newcastle Wxhibition being also a reason 
for the visit. Lord Ravensworth, as president, 
in his address, said that he appeared in the 
double capacity of host and guest, and as host 
he particularly desired to direct the attention 
of the members to the Exhibition on the Town 


T 


that they stood to the North-East Coast In- 
stitution. in the relationship of parent and- 
child—though the child, Minerva-like, had 
sprung into full maturity. Lord Ravensworth’ 
then referred to the great works on the Tyne 
and Wear, and briefly summarised the course 
of the proceedings, which included thé reading 
of several interesting papers and visits to many 
of the establishments which have made New-. 
castle the “arsenal of the North.” Lord 
Armstrong read the first paper, written jointly. 
by himself and Mr, Josiah Vavasseur on the 
„Application of Hydraulic Power to Gunnery.“ 
The authors commenced by describing the form 
of naval gun carriage which was in common use 
down to so late a period as 1860. It was made 
of wood, the recoil being controlled more or 
less by the friction produced by making the 
axles of the wheels abnormally large or by 
substituting a chock of wood for rear wheels, 
and finally checking by a rope breeching. 
About the year 1864 iron was substituted for 
wood in the construction of the carriages, and 
slides and traversing platforms were intro- 
duced. As the weight of the guns increased, 
however, it became necessary to provide some 
power greatly superiorto hand labour for work- 
ing them, and the hydraulic devices were 
invented, with the advantage that the number 
of men required for working the guns was 
greatly reduced. Hydraulic machinery possesses 
simplicity and compactness, while it is admir- 
ably adapted to the transmission of power 
through long distances and by intricate ways. 
Further, it is essentially safe and free from any 
explosive or reactionary force, Lord Armstrong 
proceeded to describe the application of 
hydraulic power to gunnery, by dividing it 
into two classes—the first comprising those 
guns which, being, comparatively speaking, of 


instruments;-or-which- separates~them-from- 


| remarks, Mr. Parke 
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moderate weight,- arc 1nd, “trained, am 
elevated by manual labour, the hydraulic power 
being used’ only for absorbing the force of 
recoil, and for controlling the running in and 
out of the gun. In the second class, not only 
is the force of recoil absorbed, but all the 
other operations of guonery are carried 
out by hydraulic means, the 92in. or 
23-ton gun being the largest that can 
be manœuvred by. hand with reasonable 
facility. The paper then described the Vaväs- 
seur mounting, in which the recoil of the car- 
riage itself eloses the valves in the piston head, 
and the effect of any greater energy in the 
recoil results only in the production of higher 
pressures in the cylinders and not in any dif- 
ference in the length of the recoil. In the cake 
of a 9°2in. gun, the hydraulic method involves 
the use of & greater weight of machinery than 
by the hand method; but there is greater speed 
of working, and the number of men required ig 
reduced from sixteen to five. The paper coni 
tained much information of interest to gunners 
and naval men, as details’ are given of the ap- 
plication of the hydraulic system on vessels in 
our own and foreign navies. In the course of 
the discussion which followed, Mr. W. H. White 
said that although the conditions had from time 
been made more severe, he did not believe there 
had been a single case in which the hydraulic 
mountings had failed. Mr. F. C. Marshall then 
read his paper oi Recent Developments in 
Marine Engineering,” in which, after review- 
ing the improvements introduced from 1872'ta! 
1881, he spoke of the recent developments ad 
“really remarkable.“ As we have recently 
described the advantages obtained by the em- 
ployment of triple expansion engines, we heed 
only mention that Mr. Marshall’s paper gave 
an interesting account of their development, 
the use of one, two, and three screws, and of thé 


employment of forced draught. The paper led to 


a long discussion, which had to be postponed, 
‘but several important points for further in- 


‘vestigation were elicited. In the course of his 

r, of LIoyd's, mentioned the 
case of a vessel’ which, by the use of triple 
expansion engines and improved boilers, had 
its carrying capacity increased by 740 tons, 
and its coal consumption reduced from 46 tons 
per day to 27, without impairing the spesd. 
The business of the first day ended in a visit 
to the famous Elswick works, which now 
employ between twelve and thirteen thousand 
men. On the second day the members journeyed 
‘to Sunderland, where two papers were read— 
one by Mr, W. H. White on “Some Recent Experi- 
ments with Basic Steel,“ the other by Mr. B. 
‘Mattell, “ On the Present Position Occupied’ by 
Basic Steel as a Material for Shipbuilding.” As 
is well known, steel made by the Siemens- 
Martin or acid process ‘has altogether replaced 
iron in the construction of marine boilers, and 
is rapidly driving iron out of the market in 
connection with ship plates. The experiments 
referred to by Mr. White were carried out by 
two experienced overseers of steel in the service 
of the Admiralty, and the result of many 
hundreds of separate tests may be stated 
generally as very satisfactory, “affording 
good evidence of the trustworthiness of 
basic steel.” Mr. White says, however, 
that tests of riveted work must be made 
before basic steel can be accepted with 
the confidence justly enjoyed by Siemens steel 
made by the acid process. Summing up the 
results of the investigations, Mr. White ex- 
pressed the opinion that there is now no reason 
for doubting the possibility of producing, with 
proper care, basic steel suitable for ship work 
without departing from the limits of tensile 
strength and ductility which have been main- 
tained in Admiralty practice. Mr. Martell, in 
the course of his paper, referred to the fact 
that so far as Lloyd’s is concerned—and practi- 
cally that governs the trade—steel made by the 
basic process has generally failed to commend 
itself to those engaged in ship-building. In 
fact, it was in consequence of sundry failures 
and generally unsatisfactory results that the 
Committee of Lloyd's Register declined to 
accept basic steel at the end of 1885, and since 
then no vessel in which basic steel has been 
used is classed in the Register. Here it will be 
seen two authorities are distinctly at variance, 
for while the Admiralty have concluded that 
basio steel may be used with confidence for the 
less important parts of vessels, the Committee 
of Lloyd's Register will have none of it, although 
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Mr. Martell thinks that the enterprise and 
intelligence of manufacturers of basic steel 
will, at no distant date, produce metal having 
not only uniform ductility, but also average 
tensile strength equal to that of Siemens- 
Martin steel. There remains, however, some 
doubt whether such steel can be produced by 
the basic process from the highly phosphoretic 
ores of the Cleveland district. A lively dis- 
cussion followed the reading of these two 
papers, and much diversity of opinion was 
exhibited, for while the shipbuilders were, as a 
rale, opposed to basic steel—some of them 
pointing out that many of the condemned bars 
and plates were not basic steel at all—the 
manufacturers hold that as good metal. can be 
produced by the basic process as by the acid or 
Siemens-Martin. Amongst the visits paid was 
an inspection of the extensive pier works at 
Roker, which, when completed, will form the 
first harbour of refuge on the east coast of 
England. The proceedings of the third day 
comprised the adjourned discussion on Mr. 
Marshall's paper, and the reading of an interest- 


ing account of the River Tyne Improvements, 


written by Mr. P. J. Messent, the engineer to 
the River Tyne Commissioners.. The Tyne 
has always ranked amongst the most im- 
portant rivers in England, but for more 
than thirty years the Commissioners have 
been improving the navigation until now it is 
probably one of the finest harbours in the world. 
In 1855 the state of the river for navigation 
may be described as follows, beginning at the 
mouth or entrance :—There was a bar, having 
a depth of water of about 6ft. at low-water 
spring tides, which gave a depth of about 21ft. 
at high-water spring tides, and about 17ft. at 
high-water neap tides. The bar or diminished 
depth of water extended 800ft. from west to 
east, and the width of channel over it was 
about 600ft. No vessel drawing much more 
than 20ft. of water could, therefore, enter or 
leave the Tyne even at high-water spring tides, 
and whenever an east wind occurred the avail- 
able depth was diminished according to the 
height of the sea-waves. About 1,100 yards 
above the outer bar was an inner bar, called 
the 9ft. bar, and stones, About 400 yards above 
the 9ft. bar the channel was abruptly reduced 
in width to 400ft. opposite the Low Lighthouse, 
the contracted channel being called the Narrows. 
Shields Harbour, about a mile and a half in 
length, consisted of a comparatively narrow, 
tortuous deep-water channel, with large shoals 
on either side, dry at low water. The river 
from Shields Harbour to Newcastle was then a 
series of shoals, with a narrow and generally 
serpentine channel between and past them, 
through which vessels of about 15ft. draught 
could get up at high water and spring tides, 
whilst at low water it was not an uncommon 
occurrence for small river steamers drawing 
from 3ft. to 4ft. of water to be aground in their 
passage between Shields and Newcastle for two 
or three hours for want of depth of water. 
Above bridge, from Newcastle to Newburn, the 
river was navigable for keels and small craft 
alone, and for these only at or near the time of 
high water. In 1859 the late Mr. J. F. Ure was 
appointed river engineer, and he shortly after- 
Wards prepared a comprehensive scheme for 
the improvement of the whole tidal portion of 


the river extending from the bar to the tidal 


limit and boundary stone, Hedwin Streams, a 
distance of 19} miles, including the deepening 
of the bar under the protection of the piers 
then in progress, and the Tyne Commissioners 
obtained Parliamentary powers to carry out the 
improvements, At the mouth of the river the 
bar has been removed, and where there was 
formerly only a depth of 6ft. at low water 
there is now more than 20ft., which depth is 
maintained past the inner bar or stones for a 
considerable width into the harbour. The 
obstructive Narrows have been widened from 
400ft. to 670ft. A training wall or groyne, 
about 1,100ft. long, has been constructed on 
the south side of the channel, near the Narrows. 
In Shields Harbour the dangerous shoals have 
been removed, and for a length of 8,000ft., or 
about one and a half mile, vessels can moor in 
a depth of more than 30ft. at low-water spring 
tides ; whilst, instead of the tortuous channel 
through which it was formerly difficult to navi- 
gate one vessel at high water, three or four 
may now safely steam or be towed abreast 
through the harbour at any kind of tide, and 
vessels that were formerly detained before 


being enabled to cross the bar in safety at high 
water can now leave in any weather in which 
it is fit to go to sea at or within a short time 
of low water. Between Shields Harbour and 
Newcastle, where river steamers drawing 3ft. 
or 4ft. of water ‘used to ground for hours, there 
is now a depth of about 20ft. at low-water 
spring tides for the whole distance. Thedeepen- 
ing has been continued above Newcastle for 
about three miles to a depth of 18ft. at lọw- 
water spring tides. The length of the river 
deepened below Newcastle Bridge to the outside 
of the former site of the bar is about 10} miles, 
the length above Newcastle Bridge, which is 
in course of deepening, including the three 
miles already deepened, being 81 miles. The 
commercial effect of these extensive river im- 
provements is indicated in the increased size of 
vessels frequenting the port; for, whilst in 
1854 the average register tonnage of all the 
vessels cleared outwards from the river was 
149 tons, in 1875 it was 305 tons, in 1880 359-5 
tons, and in 1886 444,7, tons, and the number of 
vessels above 500 tons register, which was 422 
in 1863, was 4,453 in 1880, and 5,162 in 1886, a 
considerable number being large vessels of over 
2,000 tons register, a size unknown in the river 
until after 1863. Another beneficial result of 
the deepening of the river that has taken place 
since 1861 has been the reducing of the height 
of land floods, which in former times inundated 
all the fields on the riverside between Wylam 
and Blaydon, and the wharfs or quays from 
Blaydon to the east end of Newcastle Harbour. 
The ground floors and cellars of the warehouses 
on Newcastle Quay are no longer subject to in- 
undation, because no flood now rises above the 
top of the quay walls, owing to the rapid and 
easy discharge of the flood and tidal waters. 
A natural result of this improvement of the 
Tyne is a great increase in shipbuilding, some- 
what to the loss of Sunderland. The day’s 
proceedings and the meeting closed with a visit 
to the Consett Ironworks, 


AMATEUR METAL FOUNDING.* 


O most amateurs, casting in metal would appear 
to be a rather dirty and undesirable process, 
and by no means to be recommended as an amuse- 
ment in a private house, however convenient it 
might be as a means of turning out quickly any 
small article desired. This, to a great extent, is 
an error, and in the following paper I shall 
endeavour to show that founding in iron, gun- 
metal or brass, can be made a most interesting and 
instructive means of assisting the amateur in his 
work. If properly conduoted, and if good clean 
sand be used, the operation can be easily carried 
out in a room without the slightest approach to 
dirt or discomfort of any kind. The whole of my 
apparatus can be easily carried about by one man 
and with it I have made every conceivable form o 
casting with but little trouble. On one occa- 
sion, wishing to make a cupel mould for purposes 
of assay, I turned the wood patterns, cast them in 
gun-metal, and finished the mould in something 
under four hours, To amateurs who have experi- 
enced the exasperating sar of the average 
founder this should be a useful hint. 

The best form of furnace to use is Fletcher's 
injector air-gas, or benzoline air furnace. The 
241b. size will be quite large enough for all ordinary 
castings. This wonderful little apparatus will 
melt iron, copper, or any other refractory metal in 
a few minutes with certainty and safety. It can 
be used either with gas from the main or with 
benzoline contained in a reservoir. The latter 
method is the best, as gas contains sulphur, and 
takes a trifle longer to bring the metal to a state of 
fluidity. There is absolutely no danger with the 
benzoline reservoir, since it is so constructed as to 
be proof against fire in all directions. Of course, 
care must be taken when filling the reservoir not to 
bring lights into the neighbourhood, as benzoline 
is one of the most volatile of hydrocarbons. The 
cost of the reservoir, injector furnace, and bellows 
does not exceed £3, and the maker gives full in- 
structions with each set of apparatus. 

The best kind of sand is ordinary founders’ 
green sand. The amateur must not attempt to 
use the first kind he comes across, so, unless known 
deposits of founders’ loam exist in his immediate 
vicinity, the best course would be to get a sackful 
from the nearest founder. Let it be new—profes- 
sionals use theirs over and over again, until it 
becomes black and burnt, and acquires a sour 
smell. The sand should be damped before begin- 
ning operations—not too much, or the metal will 
fly, and chilled castings will be the result, but just 


® By ERNEST SEYD, in the Journal of the Amateur 
Mechanica! Society. 


enough to make it hold together firmly when 
squeezed; and it should take the impress of the 
fingers and palm readily. 

The flasks are rectangular-shaped iron boxes 
made in halves, with two or more iron pins on one, 
to correspond with an equal number of holes in 
the face of the other. They are provided with 
backs of wood, to prevent the sand falling out, and 
clamps to hold the two halves together; any 
founder will make a small pair for a few shillings. 
A piece is cut out of the top of each half, which 
forms a circular opening when the halves are placed 
together, called a “gate,” and through this the 
metal is poured. 

Crucibles are of clay, plumbago or blacklead. 
Those of clay require renewing after each heat, 
and will seldom: stand a second; plumbago or 
blacklead will last as many as ten or twelve heats 
before giving way, and are to be preferred for 
copper alloys, whilst clay are best for iron. All 
cracibles should be heated very gradually on 
using for the first time, or they are liable to fly to 
pieces. 

A, small sieve with about twenty wires to the 
inch, a pair of tongs, and a little instrament shaped 
like a flat spoon, to cut ways in the sand are 
necessary, and an iron spoon for removing the 
dross from the surface of the melted metal. It is 
also usual to have three small linen bags, one con- 
taining brickdust, the second charcoal, and the 
third plumbago, all in fine powder. 


Having your furnace in order and the sand 
properly damped, the operation can be commenced 
as follows :—Lay one of the wooden backs, face 
upwards, on a firm bed of sand, and on this place 
one of the flasks (not the pegged half) face down- 
wards, sift powdered charcoal through the bag over 
the face of the wooden back, taking care to cover 
it, throw a handful of sand in the sieve and sift 
it into the half-flask to the depth of a }in. or so, 
then fill up the half-flask and press gently down 
with a block of wood, trim off level with the iron, 
and lift the half-flask off, placing it on the wooden 
back face upwards. It should now present a per- 


fectly smooth surface. Take your pattern and press 


it gently into the sand so that about half of it lies 
under the surface ; then place the other half of the 
flask on, seeing that the pegs strike the holes 
fairly, and that the two gates are opposite; sift 
in more charcoal until pattern and sand are covered 
(the object of the charcoal is to prevent the two 
faces of sand from sticking together), sift another 
Ain. of sand through the sieve, fill up, press down, 
trim off level, place No. 2 back ready, and after 
tapping top and bottom of flask several times to 
loosen the pattern, lift off the top flask steadily, 
and place it upwards on back No. 2. The pattern 
will remain embedded in one of the halves; 
remove it, out a way or path from the impression 
made by the pattern in both halves to the gate or 
opening, with the flat spoon or your thumb, and 
sift over both faces some of the red brickdust. 
Replace the two halves carefully in their former 
position face to face, put on the backs, then the 
clamps, screw up, and you will be ready for pouring. 
For convenience when pouring, the flask should be 
placed in a slightly slanting position on the sand. 
The brickdust allows the casting to come clean 
out of the sand, and gives a good coppery colour— 
a matter of some importance with founders, 
although it does not affect the success of the 
operation in the least. 

Should you want a casting of very good definition 
and finish, face the moulds with powdered 
plumbago, replacing the pattern and ramming 
down two or three times, not forgetting to 
add sand before trimming off level. In this 
case the brickdust can be omitted. A dupli- 
cate shilling or half-crown can be made in 
this way, which, except for its inferior density, 
will, in definition, &c., be quite equal to the 
original, This experiment is, however, for obvious 
reasons, not to be recommended. Should the 
moulding-sand be very dense, a fine wire can be 
thrust through, which will facilitate the escape of 
the air when the metal is poured in. In casting 
various articles together care should be taken to 
place the lighter patterns at the lower part of the 
mould, the heavier at the top. If the founder 
wants a particularly good casting he makes a large 
cavity in the sand called a “riser”; the pattern is 
under this, and the riser collects all dirt, &c., which 
otherwise might spoil the casting. 

A few words on alloys may not be out of place. 
Gun-metal is an alloy of copper and 4 to 20 per 
cent. of tin; am equal mixture of copper and tin 
will make a speculum metal, very hard and brittle, 
out of which razors can be made. Care must 
always be taken to melt the refractory metal first 
and then add the tin or zinc. In the case of the 
latter it should be added to the melted copper held 
on the end of an iron wire, instantly plunged to the 
bottom of the crucible and well stirred. Zinc 
melts as soon as it touches the copper, and care 
must be taken to get it quite dry and hot first, or 
unpleasant fumes of zinc oxide will be the result. 
No more than 50 per cent. of old brass or gun-metal 
should be added to the new stuff, or the casting will 
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be correspondingly dirty, and when extra sound and 
clean work is required, nothing but new metal 
should be used. Iron is much easier to manipulate 
than alloys of copper and gives less trouble, besides 
leaving but little dross in the crucible. You may 
calculate on a'loss of 10 per cent. with zine, 5 with 
gun-metal, and about 1 per cent. with iron. — t-e. 
Cores are best made with pieces of well-dried tile 
or brick rubbéd down to the desired shape and 
inserted in their places in the sand! It is not 
desiruble for amateurs to attempt to make them 
from loam, as it requires a drying oven and various 
other matters more or less out of place in the 
amateur workshop. ip oe ! 
= Success in the art of founding is only to be attained: 


can only be learnt, as in my own case, after many 
startling failures. For myself, L am much in- 
debted to the courtesy of Messrs. Barrett and Sons, 
Beech- street, E. C., who have practised their trade 
for more than a century, and were kind enough to 
take an interest in my feeble efforts in the same 
line. My first attempt was a latch-key, which, 
when finished, presented rather a pock-marked 
appearance, arising from the mould being imper- 
fectly faced, and caused some amusement among 
the burly inmates of the foundry on being handed 
round. It opened the door, however, and was in 
every other respect satisfactory. Sinoe then my 
ambition has risen to small parts: of machines, 
chucks, and other articles easily moulded ; but as 
regards complicated patterns with large cores and 


undercut angles, I should strongly advise the 


amateur to trust to the superior skill and life-long 
experience of the professional founder. 


THE WESTINGHOUSE BRAKE— — 


FURTHER IMPROVEMENTS. 
1 Railway Review (U.S.) states that after the 
olose of the Brake trials at Burlington, it 
was the intention of Mr. Westinghouse to 
endeavour to so improve his air brake as to greatly 
quicken its application on long trains, and thus 
avoid as far as possible the severe shocks in the 
rear part of the train. He did not believe that the 
use of electricity would be regarded favourably by 
railway managers, and did believe he could over- 
come the shock without it. He has accordingly 
been studying and experimenting to that end. The 
cars have been kept at Burlington and the 
apparatus having been changed and tested in the 
shops at Pittsburgh, was taken to Burlington and 
applied to the same cars, which were then run over 
the brake course. The tests made recently were 
very interesting as showing great progress. Our 
information regarding them comes from a 
thoroughly impartial and reliable source. The 
improved triple valve was used and a l}in. train 
pipe. It will be remembered that, before, only 
about 26 cars could be stopped without objection- 
able shock. This limit has now been extended to 
45 cars. With a 45-car train in emergency stops 
made when going at 20 miles and 40 miles an hour, 
the slideometer was only moved from 6 to Gin. 
The shock was not of the abrupt, severe kind, 
such as were experienced before; but more in the 
nature of a slide, such as resulted to some extent 
with the electric brakes, It was considered by 
competent judges that such shocks were not 
‘seriously objectionable—especially as no shock is 
experienced in service stops. When, however, the 
train was increased to 60 cars, a decided shock of 
the “rale old sort“ was experienced, which moved 
the slideometer 30in. This of course shows that 
the time must be still further shortened for 50-car 
trains, and Mr. Westinghouse believes he can still 
gain about one-half a second, and that will be suffi- 
cient to obviate the shock. He is accordingly 
making new apparatus and will soon have it on 
the cars and make further tests at Burlington. 
In view of the gain already made, it seems prob- 
able that he can do it. 
The speed with which the brakes now go on the 
rear car is remarkable. When the signal was 


given by whistle from the engine, that the brakes 
were applied, those who were on the rear car could 
see the steam from the whistle, and the brakes 
would begin to apply before the sound of the 
whistle was heard. It thus appears that the 
brakes will now apply somewhat quicker than 
sound will travel. This of course is not ds qujck 


as electric application. The question is, “Is it 
not quick enough?” I 
‘succeeds in overcoming. the shock, the advantages 


Mr. Westinghouse 


claimed for electric application will be reduced to 


‘superiority in graduation and quickness of release. 
These will have to be balanced against the dis- 
advantages of introdacing a new element in railway 
operation. p | 

by patience and thought. A good plan is to fee one 
of the “ sand rats,“ who, for a small consideration, | 
will gladly assist the tyro and initiate him 
into the mysteries of the foundry, which otherwise | 


A SIMPLE PHOTOGRAPHIC 
SPECTROSCOPE. 
A SIMPLE and useful appliance for work in 
conneotion with the photography of the 


spectrum has been described in the American 
Journal of Science by Mr. C. C. Hutohins, of the 


Jefferson Phvsical Laboratory, Harvard College, 


Cambridge, Mass, The writer says:— 


The constant demands of spectrum analysis for 
ever-increasing accuracy can be satisfied only by in- 


struments of the highest dispersion, and most perfect 
defining powers; and when a plied to photography, 


the dispersion must be produced directly, and not, 
by enlarging-lenses, at the camera. The lar @ ap- 
owland does this most beautifully, as 
the writer, who has used it for the past year, can’ 
testify ; but the fact that a large room must be set, 
| aside for its acoommodation, aud moreover that'the: 
large concave gratings are very difficult to obtain, 
will forbid its use to most workers. 
fore devised the following simple, and it would 
seem upon a short trial, effective arrangement for 

roducing the desired results. A rather long slit: 
is placed at the focus of a crown glass (or better, 
quartz) lens of 40ft. focus. The ray from the slit, 


paratus of 


after passing through the lens, falls upon a large 


pro 


I have there-: 


A NEW ODONTOGRAPE.. 


1 following description of a new. odonto- 
graph is contributed by Mr. H. Fladvad to 
the American Machinist: : a i 
The illustration represents an odontograph which 
L beliewe to contain some new featuxes and may pe 
of practical value to draughtsmen and ‘pattern 
makers. It. is not, patented, nor do I in and to 
apply. for: one, leaving any one of your readergat 
liberty.:to make one and use it. I have 19 
rough wood en mndeb that L find in spite, 95% ts 
poor workmanshipr-to, Work. pretty well for den; 
structing: the forum of teeth, whose sides correspond 
to. thp-involuté curve. I ini the illustration raptor 
sents a slide moving; easily, on the straighp ed 
G G, and carrying the hinged cross-shaped Je) ie 3 
with the pencil Y, D/ and the guide point G, which 
is hy means: of a nspring- pressed againg the 
black A. Fhe outer surfabe of the block A182 
ourved surface, similar to a conical surfape, hut 
correctly shaped, 80 that when the guide pgint Q 
slides along this surface, the pencil point Lywi 
desoribe the :corteot.form, of tooth. The block, 
is made to move along the diagonal rail Ri the 
former being dovetailed with a sufficiently tight 
fit not to shift out of position by the friction 
between the guide point C and the outer gurface 
of thé block A during the time the former is moyed 
along the latter to describe the side of the,tooth, 
His the centre of the wheel to be constructed.: Ib 
will be:seen that in setting the block A 101 7 
given distance from the centre H, the diagon Lya 
F willadjust the block A vertically, that is itil 
giveithe block A, suoh a relative position tothe 
guide point C which will cause the pencil tos 
soribe the right curvature of tooth corresppnging 
to the radius HD., The formation of the tooth is 
therefore entirely] automatic. For drawing. the 
other side of the, tooth the instrument is reverse 
On the outer end of the instrument there are two 


‘needle. points Land, K. The point K is adj ustable 


and is set to suit the pitch. If instead of making 
the block a solid, we. huild it up h a number of 
thin steel: platea; we obtain by separating them 4 
number of:tempiets for different, xadil, that might 


flat grating mounted to turn about an axis passing||!be handy. in, the drawing room or pattern shop. 


through the middle line of the ruled surface. The 
spectrum is projected by the same lens upon a 
horizontal arc of 40ft. radius, and is observed a 
little to one side or above the slit. 


i 


The spectrum 
will not be normal throughout its length unless the 


radius of projection be kept constant. I think 


this had better be provided for by employing two 
lenses of crown glass, the one nearer the grating 
fixed, the other movable, than by the ase of 


a corrected lens, to avoid the absorption of flint 


glass in the achromatic combination. 


More or less absorption when glass is used is un- 
avoidable, and this, with the variation of the focal 


plane of the lens for light of different wavelengths, 


constitutes the most serious defects of the appara- 


tus—defects which are avoided in the Rowland in- 
strument. However, compensating advantages are 


not wanting. The Rowland apparatus integrates 
all impressions received at the slit. The ordinary 


comparison prism cannot be used with it, and the 
lower orders of spectra are too narrow to admit of 
convenient division at the camera; in fact, the 


spectra begin at nothing at the slit, and spread in 
a widening band as we move toward the higher 


orders. The new instrument possesses the advan- 
tages of the analysing spectroscope. The spectrum 


can be made wide or narrow, or divided at the slit. 
A preliminary trial has given the following re- 
gults:—A flat grating of 14,000 lines to the inch, 
and a ruled surface of 2in. by 1}in., was employed 
with a lens of 37ft. foous. The latter was placed 
close to the grating, and its spectrum observed near 
the slit. In the second spectrum 6, and J, were fully 
lin. apart as projected on a screen, and D, and D, 
had a separation of 18 to 14mm. The excellence of the 
definition is shown by the fact that with an ordin- 
ary reading-glass of 6in. focus, H was seen double, 
and 14 lines connected between D, and D}, With 
this form of apparatus the amount of dispersion can 
be varied at pleasure by simply altering the relative 
distances of slit and camera from the grating, but 
in such a way that slit and camera shall oooupy 
conjugate fool of the lens. 
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A WOOD-TURNING JOB: SETTING 
THE REST--NEW LATHE RESTS- 
INSIDE’. TURNING—SAND-PAPER- 


ING—CHISEL FINISH —SHAVING, 
POLISHING AND SHBLLACKING.* 


(Continued from p. 482.) 


N all tarning operations where the chisel must 
1 be traversed from place to place along the 
work, the rest whereon the chisel ¿bears mast be 
smooth, straight, and set parallel with the axis of 
the work to be turned. Turning-rests are very spt 
to be sent out just as they come from the black- 
smith's hands, or finished only by the painter by 
means of a coat of tar paint. The rest must be 
straight and smooth, as above stated, and it should 
be put on a planer or a milling machine and three 
sides arase at least. In ‘case the rest is sent out 
rough, do not attempt to use it in that shape, but 
take out the work, slide back the tail stock so there 
is plenty of room, and “go for that rest with a 
12in. or 14in. bastard file. With one corner of the 
file take off the paint, then file the top of 5 
taking care to make it straight, and to avoid = 
holes and high places. Next, file off the inside 
the rest, or that part which would strike the work 
were the rest advanced far enough for that pur 
pose. If there is a vice in the shop (and every shop 
should have at least two) this part of the rest may 
be best filed by making it fast in such a man 
that shank and the rest both lie horizontally, an 
then filing while it is in this position. At any 
rate, make this side of the rest straight and s8moo 
also, then take off the sharp corner, leav a face 
of about th of an inch. When the 2 
touches are put on, this corner may be nl 15 
rounded. Be sure to file up the outside face of the 
el 


* By James F. HOBART, in the Manufacturers’ Gasetit. 
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rest—that is, the part against which the fingers 
would slide when guiding the chisel, This also 
may well be done in a good vice. 

After all rough places are dressed down, hollows 
eased out, and a good iron surface is obtained over 
the whole of the rest, it is best to draw-file all 
three of the sides, rounding the two corners while 
so doing, and causing all file marks to run length- 
wise the rest, in the direction the chisel is to move. 
After this is done, take a mill file and draw-file 
with that, then if you have a float file to finish up 
with, so much the better. A piece of emery paper 
will put on the finishing touch, and the manner in 
which a chisel or a gouge will slide over the polished 
surface of the rest will surprise the man who has 
tried to turn over a wretohed tar-daubed rough iron 


rest. 

A little inside turning often has to be done, and 
this work is pretty apt to give trouble to the 
beginner. A new force here enters into the 
economy of turning, and that is centrifugal force. 
In outside turning it is not noticed, except that 
the chips often fly far and wide ; but it is felt, and 
the chisel must be forced against it, although this 
is done unconsciously. If a block of wood be 
screwed to the face-plate and an attempt made to 
turn a cavity therein, our young “wood butcher” 
will probably find his chisel knocked one side, and 
a pretty little “ semi-radial tangential canal joad- 
ing off across the blook he was working. To prevent 
this oasualty the bevel of the gouge must be pre- 
sented to the outer edge or rim of the cavity in 
exactly the same manner that it was brought to 
bear upon the surface of the work when doing out- 
side turning. This leaves no chance for the tool to 
catch, and the centre of a block can be worked into 
any shape by exercising a little care and lots of 
‘patience. 

After,a job is turned, the beginner will have to 
sandpaper it, and sandpapering is quite as much of 
a job as the turning itself. Do not take a whole 
sheet of paper and press it against the work for 
half a minute and then remove the paper, expect- 
ing to find the work nice and smooth. Double the 
sandpaper in the middle, then split it in two with 
the blade of a try-square, or with any other thin 
piece of metal. Double each piece again, and cut 
as before. Now, each sheet of sandpaper has been 
cut into four pieces, and each of these should be 
doubled lengthwise in the centre, and folded, sand 
side out, neatly and smooth. If small beads, little 
hollows or very “quick” rounds are to be sand- 
papered, it saves paper and time to cut one of the 

our pieces into strips of about an inch wide, then 
by wrapping one of these strips around a little 
gouge or the edge of a chisel, the desired work can 
e quickly done. The very smallest beads and 


_ “quirks” may be pend papers with a narrow stri 


of paper folded lengthwise, and the crease rubbe 
down smooth, the paper itself being stiff enough to 
stand up to the work without the intervention of 
any other support. ` 

Perhaps it is proper to state right here, after 
telling how sandpapering should be done, that it 
should not be done at all, or at least very sparingly. 
The wood should be cut so smooth that sandpaper- 
ing is unnecessary, a feat easily acquired by prac- 
tice, and done by all good turners. A piece of wood 
out when running at a high rate of speed by a very 
sharp tool, which was presented to the wood at the 
proper angle to shear the wood instead of scraping 
it, will cut smoother than the finest sandpaper can. 
If a piece of wood be smoothly turned as above, 
and the body of chisel or gouge be pressed firmly 
against it for a few revolutions, the wood thus 
pressed at once takes on a very fine polish, and be- 
comes as “smooth as glass,” as the saying goes. 

For articles to be filled and shellacked, it is not 

proper to polish in this manner, because the fibres 
of the wood are bent down and compressed, as it 
were, into forming a smooth, polished surface. 
When any filling material is applied to the surface 


with liquid, which soon swells up the compressed 
fibres and causes the surface to raise up much 
rougher than before it was polished in the first 
place. For surfaces which are to be filled and var- 
nished, I prefer to turn smooth, touch up the 
nih faa places with a bit of sand-paper, and then 

y friction to the surface by a handful of 


app 
shaving or wood-turnings from the floor under the 


lathe ; this seems to do much of the work of sand- 
paper, and to polish without compressing the fibre, 
and thus causing roughness. Shellacking is easil 

done in the lathe by means of a rather stiff brush 
or a piece of flannel rag. Saturate either with 
shellac, and apply to the work with very light 
pressure, taking care to cover the whole surface 
with but once going over it. Twice touching with 
rag or brush will dissolve the half-dry first coat and 
cause streaks and stains very numerous and very 
ill-looking. 


EXPERIMENTS WITH THE 
SPECTRUM. 
A* ordinary glass prism, such as may be 
: purchased for fifty cents, is sufficient for the 
resolution of a beam of white sunlight into its 


thus prepared the pores of the wood become filled | | 
i 


constituent colours. By projecting the dispersed 
beam obliquely upon a smooth white surface, the 
spectrum may be elongated so asto present a 
gorgeous appearance. It is not difficult to under- 
stand that whatever is exhibited in the spectrum 
must have existed in the light before it reached 
the prism, but the recombining of the colours of 


the spectrum so as to produce white light is of 


course conclusive. The colours of the spectrum 
have been combined in several ways, all of which 
are well known. Newton's disc does it in an 
imperfect way by causing the blending, by 
persistence of vision, of surface colours presented by 


a rotating disc. Light from different portions of 


the spectrum has been reflected upon a single 
surface by a series of plane mirrors, thus uniting 
the coloured rays forming white light. The 
coloured rays emerging from the prism have been 
concentrated by a lens upon a small surface, the 
beam resulting from the combination being white. 
Besides these methods, the spectrum has been 
recombined by whirling or rocking a prism; the 
movement of the spectrum being so rapid as to be 
beyond the power of the eye to follow, the retina 
receiving the impression merely as a band of white 
light, the colours being united by the superposing 
of the rapidly succeeding impressions, which are 
retained for an appreciable length of time. 

The engravings show a device to be used in place 


of the ordinary rocking prism. It is perfectly simple 
and involves no mechanism. It consists of an 
inexpensive prism, having attached to the knobs of 
either end a rubber band. In the present case the 
bands are attached by making in each a short slit 


FIG. 2. 


and inserting the knobs of the prisms in the slits. 
The rubber bands are to be held by inserting two 
of the fingers in each and drawing them taut. 
The prism is held in a beam of sunlight as shown 


in Fig. 1, and with one finger the prism is given an 


oscillating motion. The band of light thus elon- 
5 will have prismatio oolours at opposite ends, 

ut the entire central portion will be white. To 
show that the colours of the spectrum pass over 
every portion of the path of the light, as indicated 
by band, the prism may be rocked very 
slowly. ; 

By inserting four screw hooks in a standard 
and stretching the bands over the hooks, as shown 
in Fig. 2, the prism is adapted for use in 
connection with a lantern. The light emerging 
from the lantern must pass through a narrow alit 
to, secure a perfect spectrum, and between the 
screen and the prism should be placed a screen 
with an oblong aperture, which will allow of the 
band of light to appear upon the screen with the 
exception of the coloured extremities. With the 
prism supported in this way, it isan easy matter to 
turn it slowly back and forth, showing on the 


‘| lamps, 


screen the moving spectrum, which, with the more 
rapid movement, produces the pure white band.— 
G. M. H. in the Scientific American, 
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THE SAFETY OF MODERN OIL 
LAMPS.* | 


B* the law of this state (N.Y.) no oil or burn- 

ing fluid which evolves an inflammable 
vapour at a temperature lower than 100° Fahr., is 
allowed to be sold, transported, or stored. In order 
to determine whether a given sample of oil com- 
plies with this requirement, a small portion is 
gradually warmed in a partially-closed vessel, and 
tested from time to time by bringing a small flame 
near the surface. The appearance of a bluish 
flame upon the oil indicates that the “ flashing 
point” has been reached. The standard fixed by 
law—namely, 100° Fahr., is based upon the tempera- 
ture which the oil is supposed to reach when 
burned in an ordinary lamp, and no danger of ex- 
plosion is to be apprehended in case the oil in the 
reservoir of the lamp remains at a temperature 
considerably below. that at which it may give off 
an inflammable vapour. 

Professor C. F. Chandler, of Columbia College, 
made in 1872 a series of experiments on the tempe- 
rature which the oil may attain in lamps of 
different patterns. The results of this very careful 
and exhaustive research have been constantly 
quoted, and have for many years formed a reliable 
basis for discussions concerning the safety of 
illuminating oils. In the case. of twenty-three 
Professor Chandler found the average 
temperature attained to be 83° Fahr., the air in the 
room standing meanwhile at 74° Fahr. The highest 
temperature reached was 100°, which seems to have 
been an exceptional case, as of the remaining 
twenty-two lamps, no one gave a temperature of. 


over 91° Fahr. 


Within a very few years great changes have taken 
place in the construction and power of the burners 
used on househould lamps, resulting in a very great 
improvement in the brilliancy and steadiness of 
the light. These modern burners give out also a 
great deal of heat, as everyone using them must 
have noticed. It seemed to the writers desirable 
to determine to what degree the oil in these modern 
lamps becomes heated, and thus to ascertain 
whether the present legal standard is sufficiently 
high to afford protection from danger of explosion. 
For this purpose two of the most powerful modern 
burners were chosen, the “Rochester central 
draught” and the “Electric Argand,” and were com- 
pee as to heating power with a Duplex burner 

aving two wicks, each 1}in. wide, and an ordinary 
single burner with a wick lin. wide. Tests were 
made in glass and metal lamps, except in the case 
of the Rochester burner, which requires a lamp of 
special form made only in metal. In all these ex- 
periments the temperature of the oil was ascertained 
by means of a small thermometer fixed by a rubber 
stopper in the orifice by which the lamp is filled, 
and so placed that the bulb dipped about an inch 
below the surface of the oil. The temperatures 
reached, in Fahrenheit degrées, after two and a 
half hours’ burning, are as follows, the air in the 
room standing meanwhile at 74°: 


Metal 

Glass Metal 132: ; 

. lamp wit 

Burner lamp. lamp. 1 h 
Rochester © = .100 104 
Eleotrio Argand 97 98 110 
Duplex .......0004. 95 96 110 
Single 86 88 94 


The above table shows that the oil in metal lamps 
becomes more readily heated than in those of glass, 


-| as Dr. Chandler has already pointed out. The very 


high figures of the third column show how greatly 
the heating of the reservoir is increased by the use 
of a white shade. The lower result given by the 
Rochester burner is probably owing to the constant 
current of air which in this form of lamp passes 
up through the central tube of the reservoir, and 
thus, to some extent, keeps the oil from becoming 
heated. The single burner may serve as a type of 
those generally used some years ego, and by com- 
parison with this the greatly increased heat given 
out by the more powerful burners is plainly shown. 

If there is any relation between the temperature 
reached by the oil in the lamp and the danger of 
explosion, which we can scarcely doubt, these 
figures certainly show that an oil which would be 
safe in an old-fashioned lamp might be dangerous 
in a modern one; and Further, that the legal 
standard of 100° is actually lower than the usual: 
temperature of the oil in the lamps beside which 
we habitually write our letters, or about which our. 
families gather in the evening. 3 

It is, of oourse, impossible to state What degree 
of danger may exist under such conditions; but 
there can be little doubt that an oil heated in a 
lamp beyond the flashing point is dangerous, 
whether that flashing point be high or low. Abso- 
... ee 
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lute safety oan only be obtained by the use of 
thoroughly reliable oils of a higher standard than 
that required by law. Fifteen years ago, long 
before the introduction of these modern burners of 
high heating power, Dr. Chandler urged the adop- 
tion of a much higher legal standard than the 
present one, and stated that the requirement of a 
flashing point not lower than 120° would add but 
a, few cents per gallon to the cost of the oil. Now 
that the necessity of better oils has become urgent, 
and in view of the great progress that has been made 
in the process of petroleum refining, the adoption 
of a more strict legal reqairement would certainly 
cause no hardship to manufacturers. 


The results of the tests given above are by no 
means a reproach to the new forms of burners 
which have been lately introduced, for the ex- 
cellence of the light which they give will always 
greatly outweigh the trifling increased cost of 
better oil. Dealers who supply these lamps should, 
however, take especial pains to furnish oil of suit- 
able kind, and should insist that no inferior article 
be used. Certain well-known brands of oil show a 
flashing point far above the legal requirement, and 
are thoroughly safe to use in any modern lamp. 
The manafacturers of these oils should welcome a 
standard which would shut out all inferior products 
from the market. We are at present engaged in 
an extensive series of tests of various commercial 
oils of different flashing poiuts, with the object of 
determining the comparative illuminating power of 
each when used in the best modern lamps. We 
have little doubt these experiments, when com- 
pleted, will show that the use of oils of higher 
grade is in the interest of economy as well as 
safety. 


METHOD OF STAINING AND FIXING 


THE ELEMENTS OF BLOOD. 


R ECENT discoveries of morphological elements 
ù in the blood hitherto unknown, as well as 
the newly-published facts concerning its coagula- 
tion, have aroused an interest in the subject which 
calls for an acquaintance with the methods with 
which it is possible to follow those results, 
Accordingly, I would like to describe the method 
employed in this laboratory [Physiological La- 
boratory, Zurich]; for, although it has been 
mentioned by Professor Gaule in his lectures for 
several years, it has not as yet been published. 
The methods formerly used were that of examining 
fresh blood, and that, perfected by Ehrlich, which 
consisted in staining dried blood. Our method 
consists in a series of manipulations requiring only 
thirty-five minutes for their completion. The 
following is a list of the reagents, together with 
the length of time and the order in which each is 
to be used :— 
1. Corrosive sublimate (concentrated 
Stieg 8 
Distilled water q . 
Absolute alcohol eee 
Distilled water . 
Hematoxylin (4 per cent. alum sol u- 
tion to which, for every 100 c. em. 
employed, 20 drops 5 per cent. 
alcoholic solution have been added) 6 


On e go pO 


6. Distilled water 1 

7. Nigrosin (J per cent. water solution) 1 

8. Distilled water . 2 

9. Eosin (1 gr. eosin dissolved in 60 c. om. 

alcohol; 140 c. om. distilled water) 2 

1 eh!!!! its 5 
11. Oil of oloves E 2 . 1—2 

12. Xylol. 


13. Canada balsam (diluted with xylol 
until it readily flows). 


As receptacles for these fluids, each person has 
upon his table three shallow glass dishes with flat 
bottoms, so large that a slide may be easily put in 
and taken out of them. Into the first of these we 
pour corrosive sublimate, into the second distilled 
water, and into the third absolute alcohol. It is 
necessary either to label the dishes or to place the 
two not at the moment in use atone side. For the 
colouring fluids we use bottles whose stoppers serve 
at the same time as droppers or pipettes. The 
most convenient form has a glass stopper, which is 
hollow and drawn out into a fine point below, 
while above it broadens into a funnel with a lip 
whose opening is closed by a rubber membrane. 
A slight pressure upon the membrane causes, upon 
the removal of the finger, a rise of fluid in the 
funnel, which, upon the removal of the stopper 
from the bottle, can be at pleasure dropped upon 
the slide. For oil of cloves, xylol, and Canada 
balsam wide-mouthed bottles are used. In the 
first two bottles are brushes; in the last, the 
ordinary glass rod. Other necessary utensils are a 


glass rod, sharp-pointed scissors, clean slides and. 


cover-slips, filter-paper, twine or coarse thread, a 
small bottle of absolute alcohol, a sharp, clean 
needle, a fine clean rag, and a hand-towel. 

Aside from these, a board, 15 by 5in., with two. 
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pair of holes, large enough for a piece of tape to 
pass through double, is an essential help. The 
first pair of holes should be 4in. distant from the 
second, and the two holes of each pair 1}in. apart. 
The tape should be so passed through the holes 
that there will remain upon one side of the board 
loops, on the other long ends, by which, upon 
assing the extremities of the frog through the 
oops, one may easily and firmly tie the frog upon 
the board. Such preparation is necessary, other- 
wise the manipulations cannot follow one another 
quickly enough. After these preliminaries have 
been completed, the labelled bottles being placed 
within reaching distance, the distilled water and 
alcohol in front of these, and the corrosive subli- 
mate nearest of all, we are ready to bind our frog 
upon the above-mentioned board and begin our 
preparation. We make use of the frog for this 
purpose at first, since its blood coagulates less 
quickly than that of mammals. The vena femo- 
ralis, which may be seen as a dark blue line below 
the knee-joint on the inner side of the leg, having 
been snipped, we quickly bring with a glass rod a 
drop of the blood which comes from the wound 
upon a slide previously moistened by the breath, 
and throw the whole into the dish of sublimate for 
six minutes. Ifa little care is taken to spread out 
the drop of blood in putting it on the slide, the 
result is more satisfactory. Brought from the 
sublimate into the dish of water, we find that the 
greater part of the bluod adheres tothe slide. The 
superfluous sublimate being washed from the pre- 
paration during the moment that it remains in the 
water, we next partially dry the slide by resting it 
upon filter-paper betore dropping it into the 
alcohol bath. The slide, which has remained in 
alcohol six minutes, is brought again into distilled 
water six minutes, is brought again into distilled 
water for half a minute, since our colouring fluids 
are water solutions, The hematoxylin is then 
dropped upon the slide, and removed again at the 
end of six minutes by resting the edge of the slide 
upon filter-paper, and afterwards washing with 
distilled water for one minute, The same process 
follows with the nigrosin and eosin, the first 
remaining upon the slide for one minute, the second 
two minutes. From the eosin we bring the pre- 
paration directly into alcohol, since the eosin is 
partially an alcohol solution. At the end of five 
minutes the slide is taken out of the alcohol, and, 
in order to be quite sure that there is no water 
still clinging to the preparation, we incline the 
slide at a slight angle to the rag with which we 
are holding it, and pour a few drops of alcohol 
from the small bottle over it. If upon dropping 
oil of cloves on the preparation it should be dark 
upon a dark sleeve or other dark background, we 
may remove the oil of cloves with a few drops of 
xylol. Having quickly cleaned the slide close up 
to the preparation, we place a drop of Canada 
balsam upon it, which must be allowed to spread 
out before the cover-slip is lowered upon it. 


Human blood is prepared in the same way, 
except that here the finger-tip undergoes the 
surgical operation. If a finger of the left hand be 
lightly bound with a string and a sharp needle be 
held in the right a iin. from the end, one quick, 
energetic stroke suffices to bring a drop of blood 
to the surface, which should be transferred to the 
slide by drawing it, previously moistened, across 
the drop of blood. 

A look at our preparations with the microscope 
shows us that the colouring substances we have 
used have attached themselves to certain parts and 
certain forms of corpuscles. In the preparation of 
the frog’s blood we find that the large oval red 
corpuscles have been coloured red with eosin. 
The nuclei are for the most part blue from hema- 
toxylin, the well-known colouring substance for 
nuclei. The protoplasma, provided no coagulation 
has occurred, is homogeneous, The usually oval 
nuclei are also generally homogeneous, though 
. granulated like the nuclei of other 
cells, 

The white blood-corpuscles differ among them- 
selves in form, colour, and the number and size of 
their nuclei. (1) Those coarsely granulated which 
are deeply coloured with eosin, hence their name 
“eosinophilous cells (Ehrlich), are perhaps the 
most striking. Their form is usually round, and 
they contain from one tofour nuclei. (2) Asecond 
kind is perhaps best characterised by its large 
nucleus’ sparely surrounded with protoplasma, 
coloured blue with nigrosin. The form of the cell, 
according to the position in which we see it, is 
spindle-shaped, with an oval nucleus in which the 
granules are distinct, and seemed to be arranged in 
lines parallel to the long axis of the nucleus, or it 
is quite round with a round nucleus. The name 
“hæmatoblasts was given them by Hayem. (8) 
Another variety has, like the “ eosinophilous: 
cells,” several nuclei. Its protoplasma is, however, 
blue like that of the heæmatoblasts, its form 
irregular, recalling the forms that the amoba is: 
wont to assume; accordingly, such cells have been 
called “amosbocytes.” (4) Occasionally one sees 
still another cell, whose single large necleus is 
oval or irregular in outline, and lies in protoplasma 
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like that of the amcbocyte. These cells are: 
larger than the other white blood-corpuscles, and 
contain here and there foreign bodies, such as 
pigment-granules and drops of fat in their pro- 
toplasma. They are called on account of their 
form “ endotheloid cells.” With further study of 
the preparation other forms are found, which may 
be looked upon as intermediate between “hæma- 
toblasts and amcebocytes,” for in some cases the 
corpuscles have nuclei like “ hamatoblasts,” 
whereas the protoplasm has increased in amount 
and sent out projections like the pseudopodia of 
an amoeba; in others the nucleus is round instead 
of oval; in others still the nucleus seems to be in 
the act of falling into two parts. 

These latter forms suggest the idea that a rela- 
tion may exist between amobocytes and 
“ hæmatoblasts,” but what the relation may be, 
whether the change is from amobocyte to 
“hematoblast” or the opposite, whether the 
“ eosinophilous cells and “ endotheloid cells“ are 
in any way related to them and to one another, 
cannot be determined by the method just described, 
Two courses lie open to us in our attempt to answer 
these questions: 1, to examine the same blood at 
intervals after it has been taken from the frog; 
or,-2, to watch changes in fresh blood which has 
been protected from evaporation. To do the first 
we have simply to place a slide with a drop af 
blood upon it in a moist chamber (the moist 
chamber is easily constructed by covering the 
bottom of a flat-bottomed dish with wet filter-paper 
and placing a ground-edged cover upon the dish, 
whose edges should also be gound), and after 
certain intervals (five minutes, fifteen minutes 
half an hour, two hours) to fix and colour the blood 
as above. If we examine a preparation fixed at 
the end of two hours, the whole aspect is changed. 
We find representatives of the different forms, but 
not in the same proportion. The endotheloid 
cells” have become more numerous and the other 
forms less so. The former have also become much 
larger, with broad hyaline borders. The granules 
of the protoplasma are coarser about the nucleus, 
but constantly smaller and less distinct towards 
the hyaline border. Between the protoplasma- 
granules are frequently pigment-crystals and bodies 
coloured with eosin. These foreign bodies lie often 
in clear oval spaces next to the nucleus; otherwise 
these spaces are empty, or contain a small nucleus, 
a clump of yellow pigment, or a body closely 
resembling a small red blood-corpuscle. To 
control this experiment we may make use of 
another one—that is, we may cover a fresh drop of 
blood with a cover-slip and seal it from the air. 
(The edges of the cover-slip must be thoroughly 
free from moisture, a bit of melted wax dropped 
upon every corner, and the wax then drawn along 
the edges of the cover-slip with a heated iron wire.) 
Thus the blood coagulates slowly, and we may study 
directly the changes the forms undergo during 
coagulation, The granules of the “ eosinophilous 
cells“ may be seen to become larger, less distinct, 
and disappear. The “eosinophilous cell” has 
developed into the amœbocyte. The hæmato- 
blasts" assume the forms mentioned above, the 
nucleus and cell as a whole become round, and at 
length send out pseudopodia in every direction, 80 
that it is impossible to distinguish them from 
“amobooytes.” The“ amosbocytes,” in their turn, 
at first stretch out their pseudopodia in a lively 
manner, then gradually attach themselves to the 
cover-slip, where they spread themselves overs 
large surface, and resemble the “endotheloid cells 
with their broad borders of hyaline substance and 
the granulated protoplasma about the nucleus. If 
we now bring together the facts we have observed 
—1, in instantly fixed blood ; 2, in blood fixed after 
intervals ; 8, in fresh blood—we find that the first 
three kinds of white blood-corpuscles may at length 
become “ endotheloid cells.” 


What is, then, the fate of the “endotheloid. 
cells”? Are the bodies we have desoribed as lying. 
in their protoplasma and resembling incomplete 
blood-corpuscles to be considered as such? The 
endothelial cells which they resemble are, as 18 
known, broad, flat cells that lie spread out on the 
inner surface of the blood- vessels similarly as the. 
“endotheloid cells" flatten themselves out on the. 
cover-slips. Their protoplasma is coloured with 
nigrosin, and in the small capillaries, where one or 
two cella suffice to form the circumference of the 


‘capillary, has been observed to contain pigment 


and more or less developed red blood-corpuscles. . 
Especially is this the case in the liver and spleen 
of the frog. If the spleen be teased out, and its. 
cells fixed and coloured in the manner mentioned. 
above, not only do we find that the number of 
white blood-corpuscles, especially of the ‘‘ endothe- 
Joid cells,” is much larger in proportion to the 
‘blood-corpuscles than it is in circulating blood; but 
other cells are present which possess the general 
characteristics of “ endotheloid cells and endothe- 
lial cells. They are richer in pigment, contain 
often several undeveloped red corpuscles, and oling 
together in groups. Gaule, in his Strassburg leoture, 
called these cells “ammenzellen,” because in them 
he observed the development of the red_hlood-. 
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corpuscles. In the course of his observations of a 
series of frogs he noticed that the “ammenzellen ” 
which lie in groups similar to the follicles of the 
animal epleen, between the arteries entering and 
the veing leaving the spleen on the periphery,, 
undergo significant changes, normally, in the course 
of the winter, under the influence of pilocarpine, 
in a few hours. The result in both cases was the 
samé, The“ ammenzellen,“ at first rich in pigment, 
lose their pigment as the number of undeveloped. 
oorpuscles increases, At the same time the number 
of corpuscles in the circulating blood was counted, 
the result showing that as the pigment of the 
“ammenzeljen" decreased the number of the 
circulating red corpuscles became greater, t 

quantity of undeveloped corpuscles increased, and’ 
that many of the circulating corpuscles were still 
bordered with granules of pigment. Another in- 
dication that blood-building elements are present 
in the ammenzellen was the iron reaction which 


ch J 


the protoplasma gave with potassium ferrocyanide. 
From these observations it seems hardly to be 


doubted that red blood-corpusoles are developed in 
the ‘ammenzellen,” and partially at least in the 
endothelial cells, and in the “ endotheloid cells.” 
The relation in which these three cells stand to, 
the blood-vessels remains to be considered. The 
blood-vessels of the embryo have their origin, as 
the embryologists have taught us, in the mesoderm 
in chains of endothelial cells which contain clear 
spaces in their protoplasma that later communicate 
with one another to form a fine capillary, in whose 
walls the first red_blood-corpuscles are formed. 
Returning to the spleen, we recall the fact that the 
s pumensollen ” groups lie between the capillaries 
of the arteries, with their endothelial cells on the 


ohe händ, and the capillaries of the veins on the 


other hand, and ‘that between the in-flowing and 
out-flowing vessels the regular blood-vessels with 
their lining cells fail. It is, then, not difficult to 
suppose that the “ammenzellen ” and the“ endothe- 
loid cells,” which are so numerous in the spleen, 
might be the stage upon which, as in the mesoderm’ 
of the embryo, a constant building of new blood- 
vessels and blood-corpuscles is taking place. The 
white blood-corpuscles of the frog may perhaps be 
looked upon as undeveloped “ammenzellen,” though 
their origin and the functions peculiar to each form 


relation exists between the coagulation of the blood, 
and the formation of white blood-corpuscles, for as 
the blood of the frog begins to coagulate the 
“hæmatoblasts ” become especially numerous, and 
group themselves characteristically; but to this 
point we shall refer again in connection with human 
lood, which is in many points similar to the blood’ 
of the frog. oS ee = | one 
The red blood-corpuscles of human blood contain, 
as is known, no nuclei. In our preparation they 
retain the diso form and colour, like the proto- 
plasma of the red corpuscles of the frog with eosin: 
The white blood-corpusoles are represented by the 
two forms “ eosinophilous cells” and “amosbooytes.” 
The “hæmatoblasts,” as such, are wanting In 
human blood ; but since we have had our attention 
directed by Hayem to the fact that the hæmato- 
blasts ” play an important part in the coagulation 
of the frog’s blood, it is possible to think that some 
element is present in mammalian blood which also 
acta as a factor in coagulation. Thecoagulation of 
the frog’s blood begins with the grouping of the 
“hematoblasts” into a rosette form. The red 
corpuscles then arrange themselves radially about 
this point as a centre. Do we find an analogous 
process at the commencement of the coagulation of 
mammalian blood? The blood of mammals 
coagulates very rapidly, whereas that of the frog 
changes very slowly ; hence, if we would study the 
blood of mammals before coagulation, we must 
3 this process by means of some reagent. 
uch an experiment cannot be tried with a human 
being, but is easily made with a dog. The reagent 
usually employed is peptone, whioh is injected in 
solution into the jugular vein of the dog, the 
amount injected being 0-8 grain peptone for every 
kilogramme weight of the dog. The microscopical 
examination of blood in which coagulation has 
thus been prevented shows that there exist in the 
blood, aside from. the other elements, tiny tablet- 
like granules which tend to cling together in clumps. 
These elements were described by Bizozerro, and 
called by him “ blutpliittchen.” It thus seems 
probable that the“ blutplittchen have something 
to do with the coagulation of the blood. Thatthey 
also exist in human blood is evident from their 
resence in our preparation as small, faintly-tinged 
odies, which lie in groups of twos and threes 
together. They did not disappear from the blood 
we employed, because we did not give it time to 
coagulate before fixing it. Therein lies the ad- 
vantage of this method in the examination of 
human blood. It gives us not only the possibility 
to distinguish the different elements of the blood, 
but through it it has been possible to discover 
elements ‘which, like the hæmatoblasts, ao- 
company the phenomenon of coagulation, and also 
to determine in part the relation that exists between 
the elements, It would not agree with the general 


plan of nature if every form did not play a different, 


covered, it is not improbable’ that we shall one day, 
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role in the organism, and after all that has been dis- 


be able, through watching the changes which the 
different elements undergo in the blood, to discover, 
the disturbances caused by different ferments and 
organisms in the blood. Thus we think that the 
hope of clever physicians may one day be verifled 
hat the analysis of a drop of blood may give a 


clue to the pathological changes in the body.— 
(ALICE LEONARD GAULE, in the American 
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THE CAUSES OF YEAST 
. DETERIORATION. — = 
T: following extracts from a paper read ata 
. recent meeting of the Laboratory Club, by 
Mr. OC. G. Matthews, of Burton-on-Trent, are 
useful contributions to a study of the yeast fungi: 
In the first place it would appear desirable to 
consider: the: Saccharomyces family in -relation to 
their natural surroundings, putting aside for the 
oment the artificial adaptation of one or other 
variety to the production of alcoholic liquids. We 
have to deal with a class of. very lowly organisms, 
leach individuala simple cell, multiplying, as a rule, 
by twoldistinot methods —gemmation and sporula- 
tion—living for the most part in free contact: with 
air, and utilising any opportunity of securing 
poms ees of nourishment, from fruits, c., on 
which they are carried fortuitously by. air- 
currents; a somewhat irregular and precarious 
mode of life, and one denoting a considerable degree 
‘of hardihood, more:especially as it has: been demon- 
‘strated by Hanssen that Sdceharomyces. oells may 
spend monims in a state of quiescence in the earth, 
and then sustain a free exposure to air and moisture 
previous to their appearance as active ferments on 
Fruit trees in the autumn. From what we know of 
‘yeast in its natural condition, the main deductions 
to be drawn from its mode of life are the follow- 
ing:—That a supply of oxygen is associated with 
lits well-being. Phat its aliment consists of the 
saccharine juices of vegetable products, which con- 
in nitrogenous and mineral matters; in fact, all 
ithe substances, except free oxygen, necessary for 


are not yet clear.’ It is significant that a seeming’ ſthe cell envelope and the protoplasmic contents; as 


also, speaking very generally, does the saccharine 
extract of malted cereals. It hardly concerns us 
‘here to inquire as to the evolution of the Saccharo- 
mycetes. That they bear a close relationship to the 
‘moulds is almost beyond question, and it is more 
than likely that, as we know them, they are retro- 
grade forms from higher fangi. N 

, Were there only one Saccharomyces, and that 
\oap able of fermenting the more commonly occurring 
\sugars, there would doubtless be little difficulty in 
keeping the ferment pure; but there exist so many 
ispecies of Saccharomyces in nature, and they hold 
their own, in some cases, so strongly against each 
other, that it is not surprising that a variety of 


‘ferments are present in most samples of yeast, and 


frequently constitute a very considerable propor- 
tion of what is, perhaps, regarded by the brewer as 
a pure “store.” Then, again, we find that varia- 
tions in the character of a fermentable liquid 
tending to the nourishment of certain ferments as 
apart from others may determine the growth of a 
majority of one species, especially in the case of 
spontaneous fermentations ; for instance, Saccharo- 
myces apiculatus grows readily in grape must, but 
only with difficulty in beer wort, even when freely 
sown therein. A natural selection has doubtless 
taken place in the case of brewers’ yeast, which 
last may be regarded as an edacated and modified 
form from spontaneous or air-sown fermentation, 
and all ordinary yeasts contain a preponderating 
quantity of this selected form. Nevertheless 
yeasts that appear pure and homogeneous may, and 
generally do, contain four or five different species 
of Saccharomyces of different degrees of persistency 
according to the nature of the process, and these 
species are often almost identical in appearance, 
and in one or two oases not very dissimilar in their 
fermentative action, and it is not until an abnormal 
percentage of one or other kind appear that the 
presence of these foreign ferments is easily 
demonstrable, though some time before this the 
yeast may exhibit peouliarities and irregularities 
in its mode of action. 

English brewers, perhaps more than their con- 
frères in other countries, pursue methods which 
tend to encourage the development of more than 
one kind of Saccharomyces, and granting that a 
selection could be made of a typical cell suited to 
each mode of fermentation carried out in this 
country, the present conditions of the process would 
necessitate a frequent production de novo of the 
typical yeast to replace the degenerated ferment. 
Still experiments in connection with this matter 
are being carried on in England, and the results 
cannot fail to be of the highest interest practically 
and scientifically. On the Continent the produc- 
tion of pure yeast is a thoroughly established fact 
and a well-known Continental brewer, whom I ha 
the good fortune to meet some days ago, informed 
me that it was becoming a widely extended branch 
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iof the brewing industry, and that the supply eyen 
now was not equal to the demand. The low 
temperature method of fermentation undoubtedly 
renders the accession of foreign ferments less likely, 
but even low yeast may contain, besides, some 
‘positively injurious species, more than one kind of 
‘Saccharomyces cerevisie, each kind when cultivated 
ialone giving a beer of specific character. I am 
alluding more especially to Hanssen’s recent re- 
searches, which have led to such important results. 
The differentiation of yeast is an exceedingly . 
‘interesting field for experiment, and some of the 
ferments obtainable can be very easily cultivated 
in large quantities. 5 T 

i Passing:on now to-fermentation, it may be taken 
as an established fact that the oxygenation of yeast, 
‘and of the liquid into which it is introduced, are a 
practical necessity ; the amount of sugar broken up 
by yeast being, within certain limits, a measure of 
the oxygen originally absorbed by the ferment 
‘whilst in a resting state, though the respiration of 
oxygen and the decomposition of sugar are assuredly 
distinot functions. I cannot allow the theory that 
it is on account of the intense avidity for oxygen 
that yeast breaks up sugar, for were it so, surely the 
yeast would assimilate more oxygen than it does, 
and not yield up nearly the whole of it in the form 
of excreta—that is, as alcohol and carbonio acid 
gas, unless these are not the immediate products of 
the decomposition. I think it is more likely that 
the Saccharomyces family have adapted themselves 
to the decomposition of sugars on account of the 
readiness with which such substances can be 
absorbed through the cell membrane, and that the 
alcohol formed acts as a stimulus to the activity of 
the cell, causing a modification of substances exist- 
ing in the protoplasm, and at the same time 
enabling it to break up and assimilate other matters 
in its vicinity. The latter view would be in 
accordance with Niigeli’s theory of molecular action 
extending to a slight distance from the cell; whilst 
‘fermentable sugars would, I believe, . de- 
composition in the cell interior. The alcohol 
formed being taken up very quickly by the surround- 
ing liquid would prevent an undue excitation of 
the cell until a certain percentage was arrived at, 
and in the cases of the lighter gravity ales this 
would only be coincident with the disappearance 
of the greater part of the fermentable matter.. 
Assuming such a stimulating effect of the alcohol 
to be a possibility, it would help to explain the rise 
of temperature as fermentation progresses, for 
though a portion of this heat results probably from 
the mere breaking down of sugar, &c., there must 
be a corresponding loss of energy by the yeast 
which would weaken its action unless reinforce 
by the alcohol stimulus, the rise of temperature 
being very likely a consequent. 

Speaking, again, of aëration or oxygenation, I 
‘should say that yeast from quick fermentations 
will bear with advantage a very thorough exposure 
to air before being set in succeeding fermentations, 
and the worts also benefit by a short but complete 
exposure to air during cooling. These conditions 
are certainly found in the Burton system. With 
medium and slow fermentations, caused by their 
corresponding ferments, initial aération does not 
seem to be quite so important; the fermenting 
liquids, especially in the case of the Scotch and 
Yorkshire systems, receiving supplies of oxygen in 
detail by rousing and pumping, whilst a low pitch- 
ing heat and consequent attemperation combine to 
so modify the activity of the ferment that to 
attempt to carry out a fast fermentation with, for 
instance, a stone square yeast, would be about the 
same thing as to expect the performance of a raoe- 
horse from the animal drawing a brewer's dray, 
and the converse applies equally. 


A good deal of light has been thrown by Hayduck 
on some of the conditions ieam pe tera welfare 
of yeast, by tracing the connection between the 
amount of nitrogen it contains and the fermenta- 
tive capacity, the conclusions, broadly stated, being 
these: An increased nitrogen percentage is ac- 
companied, as a rule, by increased fermentative 
power; but that after a certain limit it diminishes, 
Again, yeast takes up nitrogen in proportion to the 
amount of this constituent existing in the wort, 
and will take up more at a higher than at a lower 
temperature. Now, an agreement can be arrived 
at, I think, between these premises and the 
vigorous action of a quick fermentative yeast in 
worts produced by water of great permanent hard- 
ness. Reverting to the fact that a gypsum water 
is capable of dissolving, or causing to be dissolved, 
a much larger quantity of coagulable albumenoids 
that an ordinary soft water will do, and assuming, 
what is very probably the case, that such bodies 
or their derivatives are well adapted for yeast 
nourishment (the more stable forms of nitrogenous 
matter existing in less proportion than in soft- 
water worts), there is more assimilable matter for 
the yeast, and this is more than a set-off against 
such retarding influences as may be exerted by 
some of the mineral matters presens such as 
gypsum and magnesic pig ett he accelerating 
effect of other salts may, however, be an adequate 
‘compensation in itself. Now, if quick yeast be 
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carried through consecutive worts of high gravity, 
a marked deterioration ensues—owing, doubtless, 
to a repleted state of the ferment. It has become 
so rich in protoplasmic constituents that saccharine 
solutions no longer exert their normal stimulating 
effect, and it is quite possible that in addition the 
cells are alcoholised or partially asphyxiated. Such 
deteriorated yeast may be restored to activity by 
fermentation in a comparatively weak wort, and it 
is a fair reasoning that the surplus cell constituents 
are passed into new cells without drawing entirely 
on the cell-forming constituents of the wort. It 
would, of course, require very careful and exact 
inveatigation to discover the best working per- 
centage of nitrogen for each type of yeast used in 
this kingdom, and keep it up to the standard so 
established. But it would be only controlling one 
influence of many. 
The visible deterioration of yeast by the aoces- 
sion of bacteria is a matter of high importance. 
All through the process air-borne germs are being 
conveyed into the products, and when the oppor- 
tunity arrives they take effect, and this opportunity 
occurs when the vitality of the yeast has been 
lowered ; fora healthy fermentation precludes their 
development. Bacteria then may be both cause 
and effect in yeast degeneration. Where the 
materials und process are good, and the yeast clean, 
air-borne germs are of little consequence ; a malt 
that shows mould carries in itself the cause of more 
trouble than would be given by spores or bacteria 
surviving the boiling in copper, and in the same 
way a contaminated yeast carries its character 
stamped on it, and will, apart from the organisms, 
prove an inferior ferment. Bacteria associated 
with unclean vessels, such as Sarcina and Bacillus 
ulna, denote, of course, a reprehensible state of 
things. Other organisms are also associated with 
the same thing; but the connection of those given 
with uncleanliness is, I think, fairly clear. 


There are some abnormal fermentations, which 
‘are the more interesting on account of the causes 
being by no means plain. One of these is the boil- 
ing or bladdery fermentation, which is usually 
ascribed to slack or inferior malt, and some other 
-causes which do not always agree with this 
»phenomenon, which I have seen occur in worts of 
good quality set with an average yeast. I am in- 
clined to think that it is due mainly to want of 
-oxygenation of yeast and wort causing a sluggish- 
ness of the ferment, which, instead of being in 
-suspension in the wort, thereby increasing its 
viscosity, is giving off gas at the bottom of the 
. square, the bubbles coalescing, and forming large 
‘bladders at the surface. The yeast may partially 
recover during the fermentation, and the beer, as 
it approaches completion, assume a normal 
character. 

Another very curious phenomenon is the so- 
called “ stinking fermentation, deriving its name 
from the unpleasant associations connected with a 
more or less pronounced evolution of sulphuretted 
hydrogen generally in the fermenting vessel, but 

sometimes during cleansing. I have met with 
some marked instances of this somewhat uncommon 
-occurrence, and could have no apparent defect in 
material, method, or pitching yeast, and yet I think 
it is to the yeast that one should look for an ex- 
planation, making only un exception as regards 
aulphured hops or bisulphite containing hypo- 
sulphites, both of which might cause it. As regards 
the case of stench I have mentioned, I can only 
offer a theory based on a few observations. My 
. partner, who has met with the same thing, agrees 
with me that these fermentations generally occur 
in the autumn, a time of the year when the 
material is old, the atmospheric temperature high, 
and when organisms abound in the air—all these 
‘tending to modify the ferment in respect of 
nutrition and atration. The activity is maintained 
by the external heat; but the want of ox; gen causes 
the yeast to break up bodies containing oxygen, 
-and possibly amongst these are sulphates which 
become reduced, giving off sulphuretted hydrogen. 
T must admit that there are other plansible theories, 
but I will not enter into them. The stinking fret 
of ales in cask is usually accompanied by the 
growth of a specific ferment, Saccharomyces ellip- 
‘soideus, though what determines the appearance of 
“his organism is not clear. 

A few remarks on the storage of pitching yeast. 
‘Very cool vessels in a clean cool place are desir- 
able at all times, but more especially so in summer 
and autumn when the air is teeming with organisms. 
It is astonishing how contaminated the air of 
racking rooms, tun-houses, &., may become by 
neglect of thorough cleanliness. One case I have 
encountered will illustrate this. My attention was 
oalled to the state of a water tank used fur general 

urposes in a tun-house. The water in it smelt 

adly, although it had been recently renewed. On 
examination, a black sludge was found in the 
bottom consisting of bacteria and yeast cells, 
stained black by contact with iron, the whole mass 
was developing sulphuretted hydrogen freely. 
The yeast and bacteria had mainly come, I sho 
say, from the air of the place, and had fallen into 
the tank, which had a cover consisting of a few 


loose boards. Inconclusion, I fancy that some of 
the chief developments in the future of the 
industry with which we are connected will be the 
production of a standard ferment and the manu- 
facture of an ale which, whilst retaining the 
general character of English beer, shall compete 
on the same terms with Lager beer, and be suited 
to the digestion of all classes. 


USEFUL AND SCIENTIFIC NOTES. 
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Mr. A. L. ROTCH has published the results of 
the observations made at the Blue Hill Meteoro- 
logical Observatory, Norfolk County, Massa- 
chusetts, U.S., in the year 1886. The mean 
temperature for the year was 45°6°. The absolute 
maximum in the shade was 910° in July, and the 
minimum —15˙0O in January, giving a yearly range 
of 106°. The greatest daily range was 382° on 
December 25th, and the least 1:7° in February. 
The total rainfall and melted snow was 46'99in., 
measured on 132 days; the greatest monthly fall 
rene 8·29in. in February, and the least 1°52in. in 

une. 


MR. C. S. WILKINSON, the New South Wales 
Government Geologist, reporting upon the seams 
of coal pierced in the diamond-drill bore at Holt- 
Sutherland, near Sydney, says that in this bore a 
depth of 2,307ft. from the surface, or 2,175ft. below 
sea-level, has been attained. This is the deepest 
diamond-drill bore in Australia. The diameter of 
the bore to a depth of 500ft. is 34in., and below 
that depth it is 3in. The strata passed through 
consist of Hawkesbury sandstone, 653ft. 6in.; 
shales, sandstone, and conglomerates—the upper 
314ft. consisting chiefly of chocolate-coloured 
shales—1,573ft. 3in.; upper seam of coal 4ft. 2in. ; 
shales, sandstone, and conglomerate, 65ft.; lower 
7 5 of coal, 5ft. 3in.; black shaly sandstone, 
5ft. 11in. 


Black Dyeing of Ivory.—To dye ivory black 
it must be immersed for six hours in nitrate of iron 
of 13° Twaddle. In taking it out again the 
excess liquid should be allowed to drop off, the 
articles washed, and afterwards placed into a warm 
logwood bath of 145° F. The specific gravity of 
the latter may be about 44° Twaddle. Before the 
ivory is placed into the logwood bath 1302. of 
ordinary washing soap is added to every 20lb. of 
ivory. The ivory must remain in the warm logwood 
solution until the colour has obtained the desired 
intensity. If the black is not deep enough, the 
ivory must be taken from the bath, rinsed, and 
afterwards placed in a solution of acetate of iron 
8° Twaddle. After three hours’ immersion in 
the latter it is taken out and brought into cold 
water in which a sufficient quantity of chalk has 
been added to form a milky consistency by con- 
tinued stirring. After the ivory has been 
immersed about half an hour to deaden the free 
acetic acid, it is rinsed and subsequently treated in 
a freshly-prepared logwood bath with an addition 
of soap as above mentioned, and submitted to 
further treatment.— The Dyer. 


An Indian Remedy for Tapeworm.—Dr. 
G. H. Harris writing to The Lancet, from Simla, 
says :—In reply to a correspondent's letter asking 
for a remedy for the cure of tenia solium in a case 
in which male fern, kousso, and pelletein had each 
and all been tried unsuccessfully, may I suggest to 
him to try the powdered seeds of Embelia rides, 
called by the natives “bac-birang”? If your 
correspondent is unable to procure these seeds 
from any druggist in London, and will place him- 


self in communication with me, I will very gladly 


ut him in the way of getting any quantity of them. 
T have used this drug for the past four or five 
years in cases of tapeworm amongst Huropeans 
and natives with good results, and it is a favourite 
Indian remedy in this disease. I have usually 
given from one to four drachms(or even more) of 
the powered seeds with milk or with curds early 
in the morning, fasting, following it up some hours 
later with a purgative dose of castor oil. This 
latter I have found nearly invariably necessary, as 
the seeds themselves are not purgative. The seeds 
are about the size and shape of pimento seeds, and 
are not unpleasant to take, being slightly aromatic 
in taste. ‘The dose which is efficacious is, L admit, 
unpleasantly large, and possibly if the active 
principle could be isolated it could be given in a 
much smaller dose, and more palatably. I have 
asked Dr. Warden, the Chemical Examiner in 
Calcutta, to try to isolate this active principle. 
Dimmock, in his recent work on the Materia 
Medica of Western India, mentions that the 
seeds of the Embelia ribes are largely imported 
into Germany, and form the chief ingredient in 
several patent medicines for tapeworm. I can 
vouch for the efficacy of this when given in full 
doses, repeated every morning if necessary, and I 


d | have never seen the slightest ill effects follow its 


use. The general price of the seeds is abvut 
sixpence for 2lb. 


SCIENTIFIC NEWS. 


— — 


Th eclipse of the sun on August 19 will 

have its greatest duration a little to the 
south-east of Lake Baikal in Siberia, where it 
will last for nearly four minutes; but the 
majority of the observers will be located in the 
vicinity of Moscow. Father Perry, it will be 
remembered, is one of the English observers, 
and as he is a Jesuit as well as an astronomer, 
special leave had to be obtained for his entry 
into Ruesia, through the good offices of Sir R. 
Morier. The American astronomers have all 
passed through this country en route to Russia, 
and the majority will, on their return, stay for 
the forthcoming meeting of the British 
Association, at Manchester, which commences 
on the 31st inst. 


The Astronomische Gesellschaft holds its 
twelfth meeting at Kiel on August.29th and 
31st. It meets in alternate years, the last 
occasion being at Geneva in 1885. 


Mr. W. H. Pickering, of Boston, Mass., who 
observed the total solar eclipse last year at 
Grenada, West Indies, has communicated some 
notes to Science in order tbat they may be of 
use to observers of the approaching eclipse. It 
was found that by using rapid gelatine plates 
an exposure of one or two seconds was suficient 
to show the details of the inner corona satis- 
factorily with an ordinary telescope lens. With 
a portrait lens, the ratio of whose aperture 
to its focus was as one to five, the same exposure 
showed the outer corona satisfactorily as far as 
a distance of 15’ to 30° from the limb of the 
moon. Beyond that the light was very de- 
cidedly fainter, and was shown best by expo- 
sures of from eight to forty seconds. The 
corona showed the usual short rays proceeding 
from the sun’s poles, and from the south- 
western quadrant a very conspicuous ray, 
appearing like a hollow cone, projected to a 
distance of about 20. A number of promin- 
ences were seen near the equator on both sides 
of the moon; but the most conspicuous one 
was situated in the north-western quadrant. It 
extended to the height of about 100,000 miles, 
and had apparently a somewhat spiral struc- 
ture. The spectra of the various prominences 
were shown very clearly by the prismatic 
camera. Inthe equatorial ones the hydrogen 
and H and K lines were prominent, superposed 
on a background of continuous spectrum ; but 
in the large prominence the hydrogen Hines 
were absent, although the H and K lines were 
strongly marked. The position of the maxi- 
mum density in the continuous spectrum of the 
prominences was found to be quite different 
from that of the corona; in the former it is 
not far from G, whilst in the latter it lies be- 
tween G and F. A large number of persons 
observed the shadow: bands, which appeared 
before and after totality. The general result 
of their observations indicated that the bands 
were about 5in. wide and Sin. apart, that they 
were coloured like the spectrum, and that they 
moved with a velocity comparable with that of 
an express train—at all events, much faster 
than a man could run. Before totality the 
bands lay N. 12° W. and S. 12° E., and travelled 
west; after totality they lay N. 60° E. and 8. 
60° W., and travelled north-west. 


The programme of the long excursion of the 
Geologists’ Association from August 8 to 13 has 
been issued in pamphlet form with geological 


‘illustrations of the principal spote to be visited, 


and three papers recently read before the 
Association—viz., On the Geology of Cornwall, 
with special reference to the Long Excursion, 
by J. H. Collins; The Basic Igneous Rocks of 
Cornwall,” by J. J. Harris Teall ; and “ Note on 
the Pliocene Bed of St. Erth, by Robert G. 
Bell. ‘Io those interested in geology the 
excursion will be something more than & 
pleasant week's outing. 


Mr. J. T. Cunningham, M.A., F.R.S.E., Fellow 
of University College, Oxford, who has been for 
some time engaged in the work of the Scottish 
Marine Station, has been appointed to the post 
of naturalist to the Marine Biological Associa- 
tion, whose laboratory at Plymouth is being 
rapidly completed. 

The report of the Edinburgh Committee on 
the Etiology of Scarlet Fever made to the 
Medico-Chirurgical Society of that city on the 
20th ult.,is only a preliminary expression 
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opinion, and does not enter into the question as 
between Dr. Klein and Mr. Edington. Sufficient 
time has not yet elapsed for a definite opinion 
to be formed, while many of the experiments 
are still unconcluded. So far as the committee 
has been able to observe, Mr. Edington has 
followed carefully the recognised methods of 
bacteriological investigation, and has observed 
the precautions necessary to insure accuracy in 
his laboratory work. 


The thirty-fourth report of the Department 
of Science and Art has been issued, and from it 
we learn that many students came up in more 
than one subject, the number of papers worked 
at the examination by the 58,476 students who 
sat being 114,432, or an average of nearly two 
papers per student. This average is steadily 
increasing, owing to the establishment in 
various parts of the country of organised schools 
with olasses in different subjects of science and 
continuous courses of study. No fewer than 
44,997 candidates were successful in passing in 
one or more subjects, and of these 23,230 were 
successful for the first time, In the previous 
year 37,133 were successful, and 19,058 for the 
first time. The total amount paid on the 
results of the examination was £73,142 5s. 8d., 
being at the rate of 12s. 9d. for each paper 
worked, and 158. 5d. for each student under 
instruction. In the schools to which payments 
were made there were 2,467 teachers, and the 
average payment per teacher was £28 16s, 7d. 
In the previous year, the corresponding pay- 
ments amounted to £63,364 13s. Id., or at the 
rate of 13s. for each paper worked, and of 
168. Id. for each student under construction; 
and the number of teachers being 2, 224, the 
average pay ment to each was £28 98. 9d. Thus 
the payment for each paper worked and for 
each pupil under instruction was somewhat 
less than in the preceding year, owing to the 
standard of examination being slightly raised. 


„Prof. A. W. Williamson's long tenure (thirty- 
eight years) of the professorship of Chemistry 
in University College having closed with the 


present session, his friends and former pupils 
have asked him to allow his portrait to be 


painted. A circular signed by Sir H. Roscoe, 


Prof. M. Foster, Prof. Odling, Dr. Gladstone, 
and others, has been issued advocating the 


proposal, 


The prospectus of the Liverpool University 
College is interesting reading, because it shows 
what strenuous efforts are being made to in- 
struct the people in natural knowledge. Besides 
the ordinary routine subjects, we note that a 
course of ten lectures on botany is to be given 
by Mr. R. J. Harvey Gibson on “ Flowering 


Plants,” with a series of excursions for prac- 


tical work in the field. Prof. Herdman will 
deliver a popular course of ten lectures on the 


“Elements of Natural History or Biology,” in 
which familiar land animals and the marine 
forms found in Liverpool Bay will be the chief 
examples. Prof. Hele-Shaw is to lecture on 


“ Marine Engineering,” and Mr. J. Lomas will 


start an entirely new series on “Mineralogy 
and Petrography.” Evening classes are also 
held for the benefit of those who cannot attend 
at other hours. 


At the recent meeting of the Devonshire 
Association, held at Plympton, Mr. J. Brooking- 
Rowe, F.S.A., read the 12th report of the com- 
mittee on “Scientific Memoranda.” Mr. Worth 
had supplied notes on the fissure deposits of 
Plymouth Hoe. Excavations made in digging 
for the foundations of the Drake statue and at 
the western end of the Citadel yielded evidence 
which confirmed his theory that the detritus 
forming the “raised beaches” came from the 
western flank of Dartmoor. All the recognisable 
rocks had their prototypes between Meavy and 
Brent Tor; but seeing that the existence of 
these deposits supplied a change of level of at 
least 100ft. on the Hoe itself, and that they 
preceded the “raised beach era,” this was no 
more than might have been anticipated. So 
far as he was aware, neither clay nor sand con- 
tained any trace of animal life, and he had 
applied the microscope to washings in ‘vain. 
This evidence was of course only negative. 
During the works at the Marine Biological 
Laboratory several flint flakes and cores were 
found. They were of interest as traces of the 
older occupants of the neighbourhood, and 
from the fact that hitherto only one flake had 
been recovered from that spot. They were 


accompanied by teeth of the ox and boar, now 
in the Plymouth Museum. There was a note 
by Mr. J. O. Evans on green-sand fossils of 
Little Haldon ; and one from Mr. Somervilleon 
a stone tool found at Hope’s Nose. 


An exhaustive series of tests with liquid 
hydrocarbons, in their application to the firing 
of steam boilers (in this instance of the marine 
type) are about to be carried out by Mr. B. H. 
Thwaite, C.E., of Liverpool. The t«sts are to 
be as completely analytical as possible. The 
oils—creasote and Ostaki from Baku—are being 
analysed by Mr. A. H. Allen, of Sheffield, and 
Mr. W. Thomson, of Manchester, is colori- 
metrically testing the oils. The gases result- 
ing from the Thwaite system of combustion of 
the oils are also to be analysed. The effects of 
a plenum supply of air, air and steam, and 
steam per se, will be ascertained. The Thwaite 
system of combustion is essentially a scientific 
one, so that the exact thermal value in practice 
of liquid fuel will be ascertained precisely. 
The results are, it is said, to be given at the 
forthcoming British Association meeting. 


The dinner to celebrate the jubilee of the 
telegraph seems to have been a success, though 
one of the speakers did slip when he announced 
that he had “come forward and taken Science 
by the hand, and led it up to the glorious 
results which we have seen.” Much better were 
the remarks of Sir Lyon Playfair when relating 
how he was censured by Wheatstone for re- 
ferring to him as the discoverer of the electric 
telegraph. Wheatstone's share in the practical 
application of that great invention was quite 
enough for him; he knew well enough that 
Oersted and Faraday were the investigators 
who planted the ideas which were worked out 
by himself, Morse, Cooke, Davy, and others. 


Another electric tramway has, it appears, 
from notices in the papers, been established at 
Southwick, near Brighton. The cars are pro- 
pelled by motors supplied with current from 
accumulators, and the total weight of the 


electro-locomotive is said to be about 12 tons. 


Passengers are to be carried on the locomotive 
as well as on the car or cars which it is to 
haul. Cars carrying accumulators and motors 
are also used, 


The Julien Electric Company has recently 
been running experimental cars, actuated by 
storage batteries, over the Fourth-Avenue sur- 
face road in New York city. They have several 
times run a car over the whole length of the 
line, from the station at Thirty-second-street 
down to the City Hali, up to Highty-ninth- 
street, and then back to Thirty-second-street. 
The Railroad Gazette says, that in a recent ex- 
periment they ran with a speed at certain times 
of over twelve miles an hour, and the run 
from the station to the City Hall was made in 
nineteen minutes, as against thirty-two minutes 
for the horse cars. Subsequently the car was 
again run over the route for Mr. Cornelius 
Vanderbilt and some of the officers of the 
Fourth Avenue-road. It was sent through 
the tunnel, from Thirty-second-street to the 
Grand Central Depot, at a speed of fifteen 
miles an hour, and was then worked through 
the switches and curves about the depot. The 
experiment, so far as the operation of the car 
goes, seems to have been very eucouraging, as 
the starts and stops were made with precision 
and ease, and the car ran steadily at any speed 
tried. The president of the company says that 
the cars can be run at a cost not to exceed 
4°10dols. a day each, running ninety miles, with 


‘full loads. 


The treatment of diseases of the lungs by 
gaseous enemata forms the subject of a paper 
by Dr. F. Kinnicutt, in New York, in the 
Boston Medical and Surgical Journal in which 
he gives results of three months’ trial of the 
method, which were sufficiently encouraging 
to suggest the advisability of making further 
trials. 


The steamer Miaca, which arrived at Granton 
one day last week from Iceland, reports that a 
number of the harbours or ports in the north 
are still blocked with ice, and that even on the 
south-east of the island much drift ice is to be 
met with. 


IT costs New York city, at present, about 
98·50dols. per million gallons for its water. It 


| costs Boston about 60dols. for the same amount. 


LETTERS TO THE EDITOR. 


— — 

[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

Ali communications should be addressed to the EDITOR of 
the ENGLISH MEOHANIO, 832, Strand, . C. 

All Cheques and Post-office Orders to be made payable to 
J. PASSMORB EDWARDS, 

% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which tt appears. 

“ I would have everyone write what he knows, and ag 
much as he knows, but no more ; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
great inconveniences derive their original.”—Montatgne’s 
Essays. 

—+44——_ 
OZ 298. 


[27676.]—WITH reference to Mr. Gaudibert’s 
letter (27616), I quite agree with him that the 
agreement between the observed and computed 
position angle of this binary “is far from being 
satisfactory. Thestar is, at present a difficult object 
to measure even with large telescopes, as the com- 
panion is now moving round the periastron end of 
an elongated ellipse, and the present distance does 
not probably much exceed 0:3’. I have recently 
computed elements for this binary, which represent 
recent measures better than either of the previously 
computed orbits, but some of the other measures 
not so well. I find a period of about 82} years, 
with eccentricity 0'624; and periastron passage 
about 1881-7, results not differing very widely from 
the other orbits, My elements make the position 
angle at present about 100°, which is perhaps some- 
what too small. J. E. Gore. 

Ballysodare, Co. Sligo, July 29th. 


COMPUTATION OF THE LINEAR 
DIAMETERS OF PLANETS—OOCOUL- 
TATION LIMITS OF LATITUDE. 


27677.]J—LEST any reader may be misled by 
4% F. R. A. S. s remark that the method exposed in 
letter 27617 of computing the diameters of planets 
is “only fairly approximate,” I give the calcula- 
tion by both the approximate method and the 
5 one in the worst case that the planets 
offer, 

Let D be the equational diameter of the planet 
in miles, E the same for the earth, S” the planet's 
eq. semi-diameter in arc, and P” the sun’s parallax, 
The formule are respectively— 


-Exp E sin 8 
D = P and D = ain P 
and for Jupiter the calculations are (in logar- 
ithms)— 


= 88990815 = 38990815 

S” = 19920673 Sin 8 66776421 
58911488 

P” = 09468451 05767286 

49443087 Sin P 66324199 

= 8796874 = 49443037 


It will, therefore, be seen that the accuracy of 
the approximate method extends tothe 7th decimal 
at least. 

The second formula will apply to the sun and 
moon. It assumes that we do not see half the sun 
moon, or planet, as the case may be. If we did, and 
the sun's or moon’s parallax represented the real 
and not the apparent semi-diameter of the earth, it 
would be necessary to substitute tangents for sines 
in the formula. Many tables do not give the means 
of finding accurately the sines and tangents of 
small angles; then the approximate formula is 
very useful. 

“J. R., in letter 27651, assumes that a star 
ought to be occulted to every place within the 
limits of latitude given in the Nautical Almanac. 
But this is not so. The easiest way to show this 
will be to consider the approaching solar eclipse of 
18th Aug. (an analogous phenomenon): If he will 
refer to the map in the N.A., he will see that the 
limits of latitude are 90 N.9 S. Yet the greater 
part of India, which is within those limits, sees no 
eclipse, Tria. 


EXEROISES IN PRAOTIOAL ASTRO- 
NOMY FOR BEGINNERS.—IV. 


(Continued from p. 460.) 
[27678.|—PROBLEMS IN THE USE OF THE 
TRANSIT. 


I.—To find the error of the Clock. 
By transit of known Stars. 
[FORMS TRANSIT 1 AND 9.] 
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Take one or more transits of Stars given in the 


Nautical Almanac. 
Then R 
corrected for ertors = the clock error. 
Correct the observed times for all errors [see 
Note Book for errors, 
Transit 9. ] 
Subtract 
each Star. 
The mean of the remainder 


is the Clock error, 
+ if slow, — if fast. 3 £ 


object. 


By its transit. 

Observe its transit. [FORM TRANSIT ‘1, | 

Then RA of Star = observed time of transit 
corrected for errors + clock error. 


Correct the observed time for all errors [see 


Note Book for errors, Table L, and Form 
Transit 9.] 

Add the clock error. 

Sum = RA of star. 


FOR DETERMINING LONGITUDE. 
Name of Star 


RA of Star 
(N.A. pp. 867—396) 
Transit 
Clock error 
Mean 


Observed transit of Moon’s limb 
Clock error 
Apparent RA, Local 
Apparent RA, Greenwich 
N.l. pp. 367—396) 
Moon’s Variation in RA 
Seconds in 1h, 


Noi tte al 


Variation of Moon's RA in Ih. 
N.A. pp. 367—396) 


If 


= Long. in seconds 
Computer. 


III. To find the Longitude. 

By transits of the moon, amd stars of known 
position. 

[FORMS TRANSIT 1 and 10. 

Observe the transit of the moon’s bright limb. 
` [Form TRANSIT 1. | 

? Observe the transit of one or more stars oul- 
minating about the same time as the moon. ' 

The object of taking the transits ot stars is to 
eliminate the effect of instrumental errors, and error 
in rate of clock, which affect the transits of moon 
and stars almost exactly alike. 

[N A. pages 867—896. | 

Then the time of transit of moon’s limb corrected 
for clock error as shown by star’s transit (= appa- 
rent RA at local transit)—apparent RA at Green- 
wich transit = variation of moon’s RA in the 
interval between the two transits; and the 
variation in 1 hour: 1 hour: : observed variation: 
longitude. 

Subtract the observed time of transit of each star 
from its RA, and find the mean, giving the clock 
error. 

Apply the clock error to the observed line of 
transit of moon's limb, giving its apparent RA. 

Subtract the apparent RA at Greenwich transit, 
giving the variation in the interval due to differ- 
ence in longitude. 

Multiply by the number of seconds in 1 hour = 

600. 
Divide by variation of moon's RA in 1 hour of 
longitude, giving the longitude in seconds of time. 
or, using logarithms for the latter part. 
Add arith. comp. log. mot ion in Ih. 
log. observed difference. 
log. Ih. = 3, 6008. 
Sum = log. longitude in seconds of time. 


THE TRANSIT CIRCLE: ITS 
ADJUSTMENTS, 


This instrument consists of a transit instrument 
with an accurately divided circle attached to its 
axis in order to read off the zenith distance of the 
observed object. The circle should be exactly 
centred on the axis and move in the plane of the 
meridian, and should read zero when the telescope 
is pointing to the zenith. These requirements can 
never be exactly fulfilled, so the errors must be 
found and allowed for, or otherwise eliminated. 


L—Error of Centring. 
Due to the circle not being truly centred on the 
axis. This error is usually small and is eliminated 


by reading the circle by means of two or more 
verniers or microscopes at the opposite ends of a 


diameter. 
Il.—ZJndex Error. 


Due to the circle not reading zero when the tele- 
scope points to the zenith. To determine this error. 
1. By reflection from mercury. Observe the re- 
flection of the wires from mercury, and bring the 


ERRORS AND 


A of Star — observed time of transit: 


Table I., and Form 


each corrected time from the RA of 


[FORMS TRANSIT 1 AND 9.] | | 


| Ditto below pole 


Observed zenith dis- 


Mean 


latitude. 


of the central wire, read the circl 
zontal wire. 


ing to its sign. 
TO DETERMINE LATITUDE, 
(By Transits above and below Pole) 


Keese 188 3 


Name of Star 


0 9 


Observed zenith dis- 
| ~ tance above = 
(mean of both verniers) 
Refraction = >” ” 
Index error = 


EL Oo oe. 
ot 


do. below = © 


do. 
do. 
do. 
do. 


Total correction 


> 4% 
El —$ ET 
== 


True zenith distance 


Zenith distance of pole = 
| 90 ü l ' 
Latitude 


te Computer. 
TO DETERMINE LATITUDE. 
(By Transits of Known Stars.) 


rises , 
Name of Star | 


tance = 
(mean of both verniers) 
Refraction pe 
Index error 


Total correction 


True zenith distance 
Deolination 


Latitude 
Do. from other star 


* 
re 


— 


Computer. | 


PROBLEMS IN THE USE OF THE TRANSIT 


CIRCLE. ! 
I.— To find the Latitude, O 
1. By transit of a Circumpolar Star. f 
[ForM TRANSIT II.] 


Observe the transit of a Circumpolar Star when 
above the pole, and again when below it, and note 


the Zenith distances. 


Then 4sum of observed distances corrected for 
errors and refraction = co-latitude. 

Correct the two readings for Index error and any 
other special errors, and for refraction. 

Divide by 2 given Zenith distance of pole = co- 


Subtract from 90°. 
Remainder = Latitude. 
2. By transits of Known Stars. 
per TRANSIT 12. 

Observe the transits of one or more Nautical 
Almanac Stars, and note the Zenith distance. 

Then observed Zenith distance corrected: for 
errors and refraction + Declination = Latitude. 

Correct for Index error and any other special 
errors, and for refraction. 

Add the declination North of Star to the cor- 
rected Zenith distance, giving the latitude. If Dec. 
is South, subtract. 


II.— To determine the Declination of an Object. 


By its transit. [FORM TRANSIT 12.] 

Take one or more transits of the object, and note 
the Zenith distance. 

Then Latitude — observed Zenith distance cor- 
reoted for errors and refraction = Declination. 

Correct for Index error and any other special 
errors, and for refraction. 

Subtract the mean of the observed Zenith 
distances South from the latitude. If the ZD be 
North, add. 

Remainder is the Declination of the object. 

Sm. 


PHOTOGRAVURE IN OOLOUBS. 


[27679.J—ON reading a paragraph on this sub- 
ject in the ENGLISH MECHANIC, an idea occurred 
to me whereby I think a coloured photogravure 


n 


— | of the notion that the one 


i 
$ 


| principal wire and its image to comcidence.: The might be'obteined by.a method simpler. and more 
FoRM TRANSIT 1. ] circle’ reading is the error in question. 2. By} of a mere methanioal process, ..I-would illumine 
transits ‘by reflection, Observe the transit of: & the piotntęe to be reproduced successively, with 
star by reflection from mercury, and again the nex 
night directly, or observe the star when on one side 
and then a 
rapidly observe it on the other side direotly, in which the, portions of the picture where the 
intersecting it each time by the principal hori- tints were. that contained most of the particular 
The 90°—half the sum of the two’ 
observed zenith distances is the error in question. 
It is applied to readings of zenith distance accord-. 
II. To find the right ascension of a Star or other: a i 


t) lights consisting respectively of the three pri 


2 A 


colonrs, regular exposure according to their 
actinic power; and thus obtaining three negatives 


rimary would appear respectively darkest in each, 
he illumination had best, I should think, be ob- 
tained from a spectrum partly cut off by means af 
a screen., Coloured glasses, giving suitable a 
tions, might possibly be used instead, and this 
would enable a natural landscape to be photo- 
| graphed, Now, if from each of these three nega- 
tives positives were prepared, and those positives 
were used as slides for three magic-lanterns illu- 
minating with a light passed through those ume 
three, absorption glasses, it, is evident that the 
pioture in ,itg.;exact, natural colours conid be 
produced on the,soreep.,,,; o e o e aU, 
On the other hand, the three: plates could afford 
| three zinos suitable to print with proper pigments 
4 the necessary tint, and by successive printing with 
the three the picture would be approximately re- 
roduced in its colours. I. Sa approximately, for 
| Ihave been ignoring the fact that a mixture af 
pigments does not give the. same tint as a mixture 
of lights; and, secondly, that a mixture of the 
three primary colours gives in pigments. a black, 
and not a white. 
The first and most serious objection might to 
some extent be modified, by:an: experimental sele- 
tion of pigments, and also by using a plate f 
each spectrum colour—thongh that seems, hardly 
practicable, The second objection can readily be 
| obviated by . the zing-graved plates. 
Very probably these suggestions have before 
been tried without success; but if not, they are 
certainly worth trying, and I should be glad to 
hear how far anyone. is. successful who ma‘ea the 
atiempt, 220 i ee eo be, „ * 4 oy 
28. P. J. Beveridge, BS% . 


t 1 
1 


: Huyton, July 


“TECHNICAL EDUCATION? AND. 

i t FOREIGN ‘COMPETIDION.” nob 
27680.]—THE temptation to retort the open- 
ing 1 of “'Shaper's” letter would be 
‘| overwhelming if it were not that his conclusion 1$ 

substantially and in part verbally mine. Perha 
our points of view would approximate more nean 
| if he (and Mr. Gobert, too) could clear his mind 
end of English states- 
| manship is to injure the foreigner; but of that 
more anon. Neither does any question of copying 
| foreign practice come within the scope of my argu- 
ment, though I take it that an occasional glance at 


= | what goes on outside our island need not be in- 


compatible with dur’ self-respect as Englishmen, 
Nor am I fairly chargeable with the swamp of 
labour, incompetent or otherwise; the children are 
here, and the schoolmaster has but to make the 
best of them; the doctrine of Malthus is not for 
him. Again, while I cannot defend the un- 
published scheme of the School Bogrd, as I share 
the general ignorance as to its nature, what 
„Shaper regards as an admission ọn my part— 
namely, that a trade must be learnt in a shop—!s 
my central contention and starting point, rather 
than an incidental admission; since I am lead- 
ing for a change in, and enlargement of, our 
system of elementary cducation, which is quite 
another thing than specialised trade instruc 
tion, for education must be regarded in 
various aspects, physical, mental, and moral, 
Now, till the last few years the English 
ideal of elementary education has been that 
whose oldest monuments may be sought in 
such statutes and buildings as those of the old 
college at Winchester, founded nearly five centuries 
ago by William of Wykeham. Regarded as a pre- 
paration for the Church or Bar, little oan be said 
against them; but it does not follow that the 
attempt to stretch their methods into a ratio rl 
system of education, enforced alike on boys an 
girls, should result happily. As a piece of educe- 
tional theory, it is a mistake to set up scholastic 
eminence as the one ileal of life (of. F.R.AS, 
p. 509), when intelligent bodily labour is the 
means of livelihood, meaning thereby not earning 
of wages, but actual production of commodities 
“in the sweat of thy face shalt thou eat bread, 
ang therefore, as well as on other grounds, I ple 
for the recognition of handicraft at so ool, 
Platitude and generality, if you like, but so far re- 
sembling the early stages of many an idea which 
has gone forth and conquered. D 

“ Shaper's penultimate paragraph is just as 
valid argument against giving any school 
at all as against my contention, and is mu 
what has always been said by opponents of 
education, among whom I am sure he would not 
wish to benumbered. But does he not see that the 
chance of his machipists availing themselves of 
the costly laboratories he demands 1s indefinitely 
diminished by refusing them a proper grounding 
at school ? 

But in his concluding paragraph we find oar- 
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and amateurs—bring them within the reach of even | works, and its earnings are given toothers. Ifthe 
very slender purses. Tuition is given in turning | State is to provide the mechanical classes with 
(wood and metal), modelling in wax and clay, en- | technical education, why should it not provide the 
graving on wood and metal, embossing in sheet | medical classes with medical education, the legal 
metal, chasing of cast metal, &c. The teachers are | with legal education, and the clerical with clerical 
well-known craftsmen, highly skilled in their own | education ? 
trade, every one of them being a tradesman turning | If it be the fact, as contended, that education is 
out the best articles in his own particular trade. | now a necessary of life, it is all the more reason 
An apprentice in any trade which can benefit by | why it should be supplied at the expense of the 
development in any one of the above-named arts | parents and not at the expense of the State. 
has an excellent chance. Under the most proper | Taking upon itself what ought to be a parental 
guidance can he here tackle such jobs as would not | burden, the State pro tantô encourages large 
easily come within his reach in his workshop. As families, and then it is surprised at over-popula- 
an apt illustration I shall quote, that it was, and | tion, and taxes the nation again to enable surplus 
is still no doubt, quite a common practice when a | population to emigrate ! 
lad has got proficiency in turning to make a head-| And such is the superstitious faith put in 
stock and a tailstock. Patterns for castings and | Governments nowadays that the control of tech- 
forgings could easily be got where everyone was | nical education is to be intrusted to the Science 
desirous of helping the lad on, and the teacher’s | and Art” department, it being tacitly understood, 
sound advice would enable him to make as good a | I suppose, that there is no science and art like 
choice as possible. It may easily be imagined that | Government science and art, which is, indeed, a 
such a headstock would become the very pok of | fact, if we are to judge by the very defective 
good workmanship—a real labour of love. A youth | execution of the Jubilee issue of coins. 
would throw in all his spare time for half a year] July 31. Kappa. 
or so, and with just and natural pride see his — — 
handiwork grow into perfection, and when finished 
he would not only have an excellent tool but a good 
experience much more valuable than the tool itself. 
esides these classes for handicrafts, there are 
others in which the commercial and artistic phases 
of different trades are attended to. Such are 
classes in book-keeping as accommodated to the 
factory and workshop, explaining builders’ quan- 
tities, plane and solid geometry, as, for instance, 
applied to sheet-metal working or ironfounding, 
&o. The artistic classes teach the pupil how to get 
an eye for the beautiful and avoid the clumsy. A 
coppersmith might join a class for sheet metal- 
workers. Here he will learn to cut his material 
according to rational methods; he will become 
acquainted with a series of specimens where beauty 
is combined with durability and utility, and will 
learn that it is as easy and far more satisfactory to 
make a beautiful as an ugly thing. He will not 
learn the use of tools—that is the business of the 
workshop; but he will learn how to consolidate 
what the workshop taught ; his mind will be trained 
to guide and control the work of his hand, raise 
him from mere rule of thumb to rational under- 
standing. 

I think that this is just the proper scope for a 
technical school. I have no faith in the belief that 
any and every lad and girl ought to go through a 
course of technical drill. To start with, it will be 
necessary to specialise at the very outset. It is 
handy and convenient to know the elements of 
wood-working: it is pleasant to be able to use a 
lathe. But of what use would be the elements of 
cabinet-making to a shoemaker, or the turning of 
a table-leg to a tinsmith, and it is obviously im- 
possible to teach all sorts of trades to minds so 
young and in a time so short. 

I would rather that the Government played 
second fiddle in the case of technical education. 
It is rather a question of co-operation amongst the 
members of the different trades themselves. If 
they want to raise the standard of workmanship in 
the pottery trade, the potters themselves are far 
better judges as to 9 and means than any 
number of baronets, M. P.'s, reverend gentlemen, 
and the like, whose knowledge of trade and trades- 
folk is too limited to command confidence. And 
it would be less likely that that pernicious system 
of jobbing which mars what else might be an all- 
powerful institution, would get hold of a private 
enterprise, as things would be governed by business 
men, and not left to the tender mercies of a 
Government office under no proper control. 

Anglo-Dane. 


selves on common ground again, and the only 
question is, how the three R’s and the mere ele- 
ments of various sciences are to be taught. Is it 
not the fact that to the great majority of mankind 
science is unintelligible, or is not grasped to any 
purpose unless associated with an art?—that is, 
they learn by doing. In the infant schools this is 
recognised, and the first ideas of number are ob- 
¢ained by counting beads on a wire, and from this 
the elementary science of arithmetio is generalised. 
Just so; I would have the science of mensuration 
generalised from the practice of cutting out a dress 
or the sides of a box, and combined with these 
would come such geometrical drawing as corre- 
sponds to written arithmetic. Then surely ele- 
mentary mechanics and elementary carpentry 
would illustrate each other, and the foundations of 
chemistry might be laid in cookery or mixing of 
paint and glue, and paste, That it is possible to 
introduce such teaching at one stroke, without ex- 
periment and without trained teachers, is not pre- 
tended; but that this is the direction in which we 
should move I cannot doubt. You may call what 
I say generalities; but science consists in 
generalisation, so that is no reproach. With a 
clear grasp of the principles, the practical result is 
just a matter of tact, and it is the fault of the 
teacher if the children are trained into conceited 
amateurs, 

If the education that is to fit a man for his place 
in the nation does not end at school, none the less 
it ought to begin there; and that training which 
turns out the largest proportion of quickened in- 
telligenoes is the best, wholly irrespective of its 
effect on competitive commerce. 

As to this last, how anyone who professes to 

have studied the question can speak of the effects 
of Free Trade as a simple matter, which Mr. Gobert 
does at the bottom of page 487, passes my com- 
prehension. Why, he himself immediately con- 
tradicts his assertion by suggesting the teaching 
of foreign languages as a factor in the question. 
Is it our blind Free Trade that gives a London 
workman some 40s, for 54 hours’ work, while his 
fellow at Berlin gets but 238. for 72 hours a week? 
And if Free Trade causes the competition com- 
plained of here, whut causes the competition that 
is complained of in France and in Germany? It 
were even easy to maintain that competition was a 
good in itself; but in any view the subject is ex- 
cessively complex, and it is a pity to introduce it 
into the already sufficiently difficult question of 
education, The faot is, that so far as English- 
men have failed in cumpetition, it is less for lack 
of specialised training than because of a certain 
unreadiness to take general views, a certain want 
of flexibility—perhaps, the “practical” quality 
pushed into a defect. But, on the whole, there is 
little evidence to show that we have been beaten, 
and not even does the extreme cheapness of the 
Victoria reading lamp, sometimes as low as 1s. 6d., 
inoline me to throw up the sponge. 
We can’t monopolise the work of the world, and 
if we export we must import something; if we 
loan out capital we expect good interest thereon ; 
and if we fetch and oarry for the world we are paid 
for it. However the account stands with foreign 
nations, and whether we live by trade or by home 
produce, it is the duty of the teachers of the nation 
todo all they can to make our labour efficient, and 
the first step thereto is to take all possible care 
that our children have grown up with trained in- 
telligences and serviceable bodies, together with 
habits of discipline and right senses. Platitudes 
and generalities, no doubt; but if you don't know 
what your aim is, how will you avoid muddling the 
details ? W. A. 8. B. 


HOT-AIR ENGINES: 


[27688.]—I WILL give B. R. W.” what little 
information I possess if he likes to write to me at 
25, Grange-road, Eastbourne. I began a little 
while ago to take an interest in the subject with a 
view to having one to drive my lathe, because the 
Robinson engine I saw running atthe Metal Trades 
Exhibition had no disagreeable smell, and made 
no noise. But I then discovered that most small 
hot-air engines were rated too high, and, on testing 
one of German manufacture with the indicator 
and the dynamometer, I found that while the 9in. 
piston developed about 5-man power, the brake 
showed but about 2 man. This shows that a 
2-man engine requires a Qin. or 10in. piston, and 
say, Gin. or 7in. stroke, and the engine becomes a 
far bigger thing than a gas-engine. Moreover, 
the engine on which I experimented requires at 
least 15 minutes to heat the large cast-iron pot in 
which the displacer works. I was attracted to 
Mr, Seal’s design. in the E. M., because there 
you have only a thin plate to heat, which should 
not require more than five minutes to grow red 
hot, and allow the engine to be started. Ata 
small foundry in the country, with which I am 
acquainted, an engine has been made to his de- 
sign; but the heater capacity proved insufficient 
as, when heated up and the shaft turned by hand 
whilst the piston was left free, it only rose and 
fell about l}in. So far as I can see at present, the 
working capacity of the heater ought to be at least 
four times that of the cylinder. I have suggested 
certain improvements to this engine, and also de- 
signed a larger size, and I hope to be able to 
report favourably of them before long. The pres- 
sure in these engines cannot much exceed 8lb. 
They may, therefore, be made lightly, but they 
must be rather bulky and the working piston must 
be of large diameter, which leads to a loss of about 
half the power in piston friction. I should think 
an old piece of welded boiler flue would do for the 
body of such an engine. I think the flat top and 
bottom of the displacer should be strengthened 
with a few small open-ended pipes through which 
the air would pass as well as by the sides, and it 
should then take up a little heat as it went down 
through the displacer and part with a little as it 
returned. I thing it important to have the dis- 
placer of a good depth, say, 12 to 18in., though this 
again leads to more bulk, because otherwise the 
heat of the furnace will pass by conduction up the 
walls of the heater and so into the water and be 
lost without doing any work. 

As to keeping the cylinder hot or not, it must 
surely be right to have it as hot as possible during 
the up stroke and cool during the down. Since we 
cannot accomplish this, it would seem to be of little 
importance whether it be kept hot or cool. If you 
keep it hot you assist the up-stroke at the expense 
of the down, which may be the best plan. The 
strength of the up and down stroke is often very 
unequal at first starting, but after a few revolu- 
tions they get equalised by leakage past the piston, 
the top stroke becoming actually the strongest in 
order to make up for the weight of the piston and 
its connections. F. A. M. 


[27681.]—IN response to the request of - Shaper“ 
(27661), I beg to offer my small mite of information 
concerning technical edacation abroad, limited to 
my Own experience in my native town, Copenhagen. 
many handicrafts high standards of perfection 

are obtained, and the results are in a very great 
measure due to the excellence of the technical 
school. It is nearly twenty years since I was a 
pupil myself, and although much has been altered 
since then, the changes are improvements and 
extensions of the original plan whioh in all its 
main features remains the same as it was then. 
The Technical Institute is a preparatory school 
to the Royal Academy of Fine Arts as well as a 
technical school. Those who wish to perfect 
themselves to become artists, scene - painters, 
scniptors, architects, &c., have here classes where 
wing In all its branches—freehand, geometrical, 
perspective, from the plaster casts, &c:—is taught 
to a perfection as high as can be attained ; model- 
ling in clay and wax is also taught to intending 
soulptors. These classes are day olasses, as the 
intending artists naturally spend all their time on 
above-named subjects. Besides these, there are 
evening classes, where a variety of subjects are 
taught, and these olasses constituté the real tech- 
nical school, They are intended for anyone who 
has an inclination to become skilled in various 
handicrafts, and the fees—18. 6d. per subject per 
balf-year for apprentices, 2s. 6d. for journeymen 


[27682.J— LET me cordially endorse“ F.R.A.S.'s” 
recommendation to “ Shaper” to read Mr. Herbert 
Spencer's The Man versus the State, to which 
also might profitably be added “The Study of 
Sociology” by the same learned writer. 

A week or two ago a very influential deputation 
waited on Mr. Goschen to urge the claims of 
“higher education,” which, being interpreted, 
means the claim to tax the whole nation to provide 
colleges for well-to-do people. Before Mr. Goschen 
has given his reply, we now get another demand on 
the public purse in the shape of “technical 
education.” 

It is useless to guess what the Government mean 
by “technical education,” because they do not 
appear to know themselves. But it is quite evi- 
dent that we are fairly on the road to a system 
which, logically developed, must end in complete 
State education of every kind. 

Ithoroughly agree with Mr. Spencer that slavery 
is none the less slavery because the victims vote 
their own liberty away. Justice requires that 
every man shall receive whatever he fairly earns; 
and it also requires that he shall not receive what 
he does not earn. Taxing the nation to technically ! 
educate a particular class violates an essential | better) and cut out the two L pieces (A and O) to 
principle of justice; and to the extent it is taxed, the sizes shown, and also the straight piece B. 
the tax-paying olass is enslaved: to that extent it l Drill the holes shown for both the screws and-thé 


ELECTRICAL ‘umes INSTRU- 


(Continued from page 463.) 


| [27684.]—THE next instrument is the slide 
Wheatstone’s Bridge, and is much simpler in con- 
struction than the last. A plan of the completed 
arrangement is shown in Fig. 16, and is so simple 
as to render a long description unnecessary. The 
base board is made first out of lin. wood planed 
and polished, the sizes being 22 by 4. Take a piece 
of sheet copper at least }; thick (the thicker the 
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plate | higher than the surface of the scale. In each of | (1) Sliding contact; (2) Meroury cups; and (8) 


terminals, and solder the latter firmly to the 


(use the same terminals as in the galvanometer). 
Procure a 4 metre scale divided into 3 centi- 


metres, about gin. wide and zin. thick; make a G 


fine shallow groove in the face for the stretched 
wire to lie in, and also three holes (countersunk) to 
fasten the scale to the base; the numbering should 
begin at both ends. Screw the scale to the base 
lin. from the edge, taking care that the heads are 
sunk below the surface of the scale. (If a metre 
scale cannot be obtained, one 20in. long divided 
into zin. will do, or one 25in. divided into jin., in 
which oase the bridge must be lengthened bin. or 
so. All that is necessary is to have a scale about 
2ft. long divided into 100 equal parts, or even that 
is not essential.) 

Hard against the ends of the scale screw the two 
Sopper pieces so that the distance between the in- 
side faces is exactly 3 metre ; before doing so, how- 
ever, solder two small squares of copper to the 
ends, of such a thickness as to make the top alittle 


these make 3 fine saw out in a straight line with | One ohm coil. b 
the groove in the scale, Take about 2ft. of No. 24| 1. Cut a piece of wood 2 by 1 by j, and tbrov 
erman silver wire uncovered, and oarefully the middle, half-way down, make a m hole. : 
straighten without straining in the least. (To re- the stalk of a rather small terminal solder abou 
move the silk or cotton coveridg boil in a strong | lin. of brass wire, file the end to a sharp edge, an 
solution of caustic soda. On no acceunt must the | screw into the hole so that the wire projects a ut 
covering be removed by scraping.) Solder one end] in. and the flat edge is vertical (see Fig. 17). " 
to one of the copper pieces (using resin only as] 2. Take a piece of lin. wood and cut some 6 by 
flux), taking care that the solder completely fills | 3, and make the seven holes shown gin. ane 
the notch (as insuring good contact), but no] and about jin, deep (Fig. 18). Between E an 
further, Stretch the wire along the groove in the | cut jin. groove the same depth. Join this groove 
soale, and carefully solder the other end, keeping: with hole H by means of a copper strip let into the 
the wire tightly stretched all the time; but on no | wood and amalgamated; also make contact 7 
account putting on sufficient tension to strain the] the terminal G in the same way. To amalgamate. 
wire. Out away the ends of the wire and file away | copper and brass plates and wires dissolve some 
surplus solder; sorew in the middle copper piece | mercury in nitric acid, taking care that there f 
B, and the bridge is completed. always a little undissolved ; kee in a stop th 
Additional Apparatus before the bridge can be] bottle labelled “amalgamating solution. Dip 4 
used to measure resistance. The following pieces| ends to be amalgamated into this solution 155 
of apparatus will be required in addition:—| wipe with a rag, the ends will be found to 
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brilliantly amalgamated. Bend some stout copper 
wire (No. 12, or so), into: thisashape I makin 
two or sufficient length to reach from A to C, an 
from B to D, also two from A to D and C to B, 
and amalgamate the short ends of each. 
(3) Buy an unmounted bobbin of one ohm re- 


sistance, and in doing so choose one in which the 
wire is not very fine, and proceed to mount it as 


follows :—Take an ordinary tin canister 3in. dia- 
meter and 4in. high, and turn up a ŝin. cover out 
of boxwood or ebonite, ake three or four holes in 
the side so as to fasten the cover on by screws. 
Fix a piece of wood-to the bobbin and also to the 


cover, sothat the bobbin is suspended in the middle- 


of the canister. (See Fig. 19.) Out of some }in. 


brass, or, better still, copper, rod bend two pieces 


to the shape and sizes given, and near the bottom 
of the shorter arm drill a hole completely through 


the rod in both. Place the rods through the cover 


and pass the ends of the coil through the holes and 


solder carefully, so as to make a perfect connec- 


tion; about lin. of the other ends of the rods have 
to be amalgamated. Before gomg on to the method 
of measurement the reader shotld acquaint him- 
self with the theory of Wheatstones- bridge. 

ose a circuit arranged as in Fig. 20. % r, R and 

being coils of. ascertain resistances, G a, galvano- 
meter, and, Ea battery. If contact is completed 
by pressing te key, a current will be sant Found 
the circuit, ahd in all probability the galvanometer 
will be eflected, showing the points B and D to 
be at different potentials. i 


Supppose the resistances-to be so altered that [> 
when the key is depressed no current passes 


‘through the 
proved that— 


71 S 72 R, or S 75 R. 


5 1 
If R 1 ohm, then S = <2 ohms, and *, 7, may 
3 i 1 

be measured in any units whatever, so long as 
they are the zame for both, sinoe the ratio of their 

resistances is independent of the units employed. 
In the actual slide bridge the connections are 
exactly the same as in the theoretical diagram. 
Fig. 21 shows the method of connecting, and is 
lettered in the same way as Fig. 20. The sliding 
contact B is moved along the wire until the galvo- 
nometer gives no deflection; suppose B is this 
position: interchange S and R, and again find the 
it will be at the position 


galvanometer, then it oan easily be 


osition of no deflection, 
‘and if the bridge were perfect, O B would be 
exactly equal to A B’. 


Method of Working.—To measure the resistance 
of 1 yard, No. 28 silk-covered G.S. wire. Measure 
out (accurately) 36;in. of wire, and to the ends 
solder gin. of thick copper wire amalgamated ; the 
length of wire clear of these ends must be 1 yard, 
the zin. being allowed for connections. Connect 
up the cirouit as shown in Fig. 22, R being the 
mounted 1 ohm coil, S the yard G.Š. wire, & the 
galvanometer, and E testing battery. For gal- 
vanometer use the coils 3 and 4:of the tangent by 
5 1 dn at screws 8 and 5; the battery may be 3 
or 4 cells, Leclanché or Daniells. 

The contacts between the cups C AD and the 
bridge are made with thick pieces of copper wire 
with the ends amalgamated. 

Go carefully through all the connections, taking 
care that all wires dipping in the oups are well 


Sup- 


c ——— 
- 


| E C ea. 


made bright and clean with emery paper. 

Connect the cups A C and BD, place the slider 
at one end of the bridge, and make contact by 
pressing lightly on the German silver wire—a de- 


flection of the needle shonld be the result. Now 
‘take the slider to the opposite end, and again make 
-contact—a deflection in the opposite direction | 


should take place. If not, some of the contacts 
are faulty, or the connections are not correctly 
made, and must be gone through again, ` 
If the connections are dorrect, move the contact 
piece, and continue to make contact until a posi- 
tion is found which gives no deflection in the gal- 
vanometer ; then take the reading from the right- 
hand end, reading to the jth of a division, if 
necessary by mental division of the 3 centimeter; 
let the reading be a divisions. i 
Now disconnect A C and B D, and connect across 
AD and CB; again find the reading on the scale 
-when there is no deflection, reading this time from 
the other end of the scale. 
which should be nearly the same as a. 


Now, since the resistances of 7, and 7, are pro- 
portional to the length of wire, then as 


` d ＋ a 
12 „ 5 = 
= (since R = 1) we have S = — 
" a ＋ 
100 — 3 
PE vd Ae eee ↄ ( Se Ag 
200 — a + at | 


Nemar . If the preceding formula, assumption 
has been made that the resistance of the copper 
strips to which the GS. wire is soldered is zero. 


‘| The error due to this is á minimum when the slide 


isin the middle of the bridge, and increases with 
the distance from this point. It is evident then 
that the bridge is best adapted to measure res ist- 


ances of about 1 ohm, for then the solder will have 


the middle position when the resistances balance. 


In accurate work it is a good plan to find by the 
preceding method the approximate resistance of the 
coil being measured. Then remove the 1 ohm coil 
R, and in its place put one which is of nearly the 
the same resistahce as the one being measured. 
Example.—Suppose the resistance was found to be 
2'8 ohms instead of the 1 ohm coil place in one of 
8 ohms. 

By this means the slider will be brought near 
the centre, and the above-mentioned error will have 
least effect on the results. Those who want to 
make a good bridge had better make the wire one 


meter long, the G.S. No. 22, and the copper ends at | 


least zin. thick. Such a bridge when well con- 
5 will give the resistance acourate to 0005 
ohm. J. S. 


PROPULSION OF VESSELS—PADDLR 
BOATS. 


(27685.])—HAVING read the lettera which have 
been appearing recently in the columns of the 
ENGLISH MECHANIC relating to the above, per- 
haps the following may be of interest to those that 
are studying the propulsion of vessels. The model 
from which I gained my information is now being 
exhibited at the Newoastle-on-Tyne Exhibition, 
The inventor claims that a speed of 40 knots can 
be attained by a boat fitted with this motion. I 


Let this reading be a’, 


fetching- 


— 


amalgamated, and those under the terminals are] will now attempt to describe with the aid of rough 
eketches the principle of this wonderful invent ion. 


The four paddles are driven by a compound 
engine, working at 100lb. pressure, and making 
100 revolutions per minute. The high-pressure 


oylinder always works the paddles directly they 


— 


strike the water, and continues to do so till they 
leave the water, when the low-pressure takes them. 
While this is going on the low-pressure cylinder is 

the next two. over, ready to be acted on in 
a similar manner by the ‘igh-pressure cylinder. 


Perhaps this will be better un ‘erstood by referring 


to Fig. 1. No. 1 paddle is now being worked by 


the high-pressure linder, and. No. 2 by the low- 


pressure cylinder. Fig. 2 is an end view of paddles 


for one side of boat. In this motion there is no 


slipping of the paddles, and with the paddle boxes 


being so low, they are not effected by a head wind. 
It will also decrease the cost of maintenance of the 
feathering paddles now in use. I will be glad to 
give our readers further information if they wish it. 
Edmund Roberts. . 
Mather-street, Newcastle-on-Tyne. 


[27686.]—THE proposed arrangement of “ Nomo- 
plast,” as described on p. 514, is a very objectionable 
modification of the many methods tried in order to 
make use of water by ejecting it, under the 
perfectly fallacious notion that any power what- 
ever can be derived from the “push" of the 
issuing jet, against the“ unconfined " water around 
the vessel, The fact is that if pressure is put 
upon any fluid or gaseous body in a confined space, 
and if then an orifice for the same be provided, 
whatever pressure be maintained in the receiver or 
cylinder, as the case may be, is removed off the 
area equal to aforesaid orifice, and this is the sole 


536 


ENGLISH MECHANIO AND WORLD OF SOIENCE: No. 1,167. 


AUG. 5, 1887. 


power which is attainable by any such arrange- 
ment, Therefore it follows that, instead of 
proposing to place the mozzles deep in the water, 
there would be a freer exit, and consequently more 
ower by discharging just above the water-line. 
tudy will, or ought to convince, as practical ex- 
perience hasshown, that with the surrounding water 
unconfined, it gives way in every direction. 
Nomoplast does not state how, or where, he 
takes in the water, which is a very important 
factor. If he imagines that the water in the pipes 
acts as a piston, he seems to neglect the fact that 
the friction of the same against the walls which 
causes it to act as a piston isa fatal objection, as 
it is trying to pull the vessel Hackwarle If we 
assume a cylinder containing a piston area of 16ft., 
and ram plunger to force all this water through 
two orifices, with an area of oniy lft. each, we 
ought to know that it could only be accomplished 
at a slow speed, as a solid body such as water 
cannot be hurried along as if it were 
steam. Many years ago, think it was an 
Edinburgh man, if my memory be correct, had 
a large vessel fitted with a sort of fan, laid hori- 
zontally in the centre and below the water-line ; 
a large pipe from the stem allowed the water to 
flow freely in at the centre of the fan, which was 
set revolving at a slapping pace by engines of, say, 
about 100H.P., the water being shot out at its cir- 
cumference with great force into a pipe leading 
aft in one experiment; but at first I think that it 
delivered into a curved pipe, which came out upon 
the port and starboard sides, and was provided 
with movable nozzles, so that these could be slewed 
fore or aft as required. Now, originally, these 
were placed as deep as possible; but it was proved, 
as I state, that the nozzles gave more speed when 
raised above water. It was also proved “ that the 
friction of the water moving at high velocity in a 
pipe is a most serious objection to any plan which 
involves it.” A., Liverpool. 


PROPULSION OF STEAMSHIPS. 


[27687.J]—I HAVE read with much interest (some 
with considerable relish) the numerous letters on 
this subject which have lately appeared in the 
E. M.“ “ Nomoplast’’ submits his notion, letter 
27671, with the idea of discerning what practical 
value it possesses. I think I may venture to say 
it is similar enough to the plan of propulsion tried 
on the JWaterwitch some twenty-two years ago, so 
that a statement of the results obtained on that 
vessel will give us an idea of the value of such 
methods of propulsion. 

In the Waterwitch, a centrifugal pump, driven 
by powerful engines, was employed. First, to draw 
the water in through suitable openings, and then 
to eject it again through outlets or nozzles, the 
impact of the out flowing water (at a rate of 30ft. 
to 40ft. per second) on the external water forcing 
the vessel ahead or astern, the water being directed 
to the head or stern of the ship by reversible valves. 
On one of her trials the Waterwitch, with an ex- 
penditure of 750 indicated H.P., made barely 9 
knots per hour. Her mean draught was 9ft. 9in.; 
displacement, 1,062 tons of water. On a later trial, 
with a deep draught, 11ft. lin., displacement 1,219 
tons, indicated H.P. 828; speed 9'255 knots. 

There is one thing to be said—viz., the form of 
the Waterwitch was not of the best for speed; but 
taking into consideration the fact that vessels of 
greater displacement with much less engine power 
are driven at a higher speed, and looking at the 
wonders in speed that have lately been accom- 
plished by screw propulsion, and the complete 
success of the screw over all other rival methods 
that have been hitherto tried, and although, as 
“‘Nomoplast” believes, the screw may waste too large 
& proportion of energy, yet I am strongly of 
Opinion that it (the screw) will be “ bad to beat.” 

I may safely say that of all the new modes of 
propelling ships submitted though these columns, 
that of Nomoplast is the most practicable, and 
I would suggest, if he has the time at his disposal, 
that he should goa little more into detail, and give 
us the necessary engine power to do what he pro- 
poses, sizes—weight of machinery, &o., and conse- 
quent size of ship, displacement, &o., so that we 
may compare with screw-propelled vessels of 
similar dimensions, power, &c. Such a statement, 
Iam sure, would be read with deep interest by all 
concerned in this subject. 

Engineer, St. Mary Church, Torquay. 


ABOUT A HAT. 


[27688.]—As a general thing, when the animal 
man wishes to fabricate anything, he directs all his 
inventive faculties to the solution of the problem 
of so to construst the desired article, be it tool, 
bridge, ship, or what not, that it may be of the 
simplest design, and comprise the fewest number 
of parts consistent with the due performance of 
its intended work. Witness just now in the pages 
of the ENGLISH MECHANIC, the praiseworthy 
efforts of F. A. M.,“ Dr. Edmunds, and others, to 
give the amateur (and scientific) mechanical world 


a better lathe than it has hitherto possessed. See 
how thoroughly all those interested in this 
speciality thrash out their subject, how searching 
are their mutual criticisms—not a point seems to 
escape them! The same may be said (to a lesser 
degree perhaps) of the thousand and one inventions 
and suggestions that from time to time bubble up 
to the surface of that never-failing spring of 
knowledge, the ENGLISH MECHANIC, In nothing 
does developed man show out more grandly than 
in the way he grapples thus with mechanical 
difficulties. 

There is one lamentable exception, however, to 
the afore-mentioned method of investigation and 
invention. The moment that clothing his body 
comes in question, then man at once descends from 
the lofty pedestal on which reason has placed him, 
and gives strong presumptive evidence of his 
kinship to the ape! 

Where is now the patient investigation and 
careful reasoning ; where the adaptation of means 
to a definite end; where the simplifying of design 
to the uttermost, consistent with the attainment 
of object ?—all of which we saw so prominently 
to the front in the case of every construction save 
that of dress? In their place we find absence of 
any design at all, except it be one to incommode 
the wearer; the greatest possible complexity of 
parts:; a servile imitation of bad models; and an 
unceasing craving for change of style, not from any 
laudable desire to discover a better, but usually 
from a mere itch for change for change sake; or 
to be first in the race after some leader of fashion 
in Paris or elsewhere! Being a humble admirer 
of that “ creature Darwin (vide one of E. L. G's.” 
late effusions), I submit that in all this we are 
very much like monkeys! 


neath it, all being secured in place by sewing, pin- 
ning, or cementing. Thus, the heated air can 
escape freely, and neither rain or sun's rays enter. 
The air inlets are four little rectangular zinc tubes 
about 2}in. long by 4 by zin. in cross section. These 
are set flat wise and vertically in the woollen 
sweat band, and not in contact with the head, the 
lower ends being a shade below it, and the upper 
ends even with its upper edge; thus a continual 
circulation of air is kept up. 

The reason for placing them thus, where 
they draw air from below the brim instead 
of simply piercing the walls of the helmet above 
the band. as is usually done, is that they act per- 
fectly in this situation when the whole helmet is 
Sa veloped by the calico sun cover, whereas the 
holes through the material would be covered up 
and inactive just at the time when most wanted; 
also no matter how heavy the rain, it cannot enter 
the helmet through the inlets arranged as indicated. 
If desired, all the ventilators may be easily closed 
by sticking gummed paper over the internal 
orifices, , 

As regards appearance, I think that the flowing 
rounded outline of the above desoribed head-gear 
is far superior to the straight-lined right-angled 
stove-pipe hat at present sanctioned by fashion. 
To make it properly is beyond my means of work; 
it can only be done as it ought by one in the trade, 
and they won't unless assured that its manufacture 
will pay. That’s the difficulty. 

It should be mentioned that the calico sun cover 
should have an opening in it corresponding to the 
ventilator in the crown of the helmet. 
| , Edward M. Richards. 
Grange, Enniscorthy, Ireland, July 27. 


I don’t propose to speak further now on the general |: 


question of dress, but merely to make a tew re- 
marks on that atrocity—the hat! Ob, Messieurs 
Hat Manufacturers! will you not take pity on us, 
your abject slaves, and of your clemency bring out 
something in the way of adequate protection to our 
poor noddles in this fearful sweltering weather? A 
man may, if he will take some trouble about it, 
find artistes (I believe that’s the term nowadays) 
willing to fashion covering for his body and feet 
after the customer's own plans; but it is otherwise 
as regards hats—in all that pertains to them, we 
are entirely at the maker's mercy. We have to 
take what he chooses to give us and be thankful— 
if we can. Here is my idea of what a head 
covering for civilians in a temperate climate 
should be. As I have only partially been able to 
reduce it to practice, no doubt a full trial might 
show where improvements could be made. 


Colour—To be drab, or dust colour. This does 
not become so warm in the sunshine as black, while 
it does not soil so readily as white. In very hot, 
sunny weather, a white linen or calico cover with 
falling flap to protect the neck to be worn outside. 
Mem.—Black being the very worst possible colour, 
is almost universal for English hats. 

Shape.—Difficult to give this without a drawing. 
It should be of the helmet kind, leaving a good air 
space between top of head and inside of crown. 
Peak in front, 2in. to 2gin. broad, sloping 
down about 45°, The peak or brim to be con- 
tinued all round, increasing in breadth towards 
the rear. The greatest width to be over the nape 
of the neck, where it should not be less than 4in, 
It is of importance that the ears be fully pro- 
tected from sun and rain, and it is here that every 
helmet, military or civil, that I have seen, misses 
it. With the monkey instinct strong upon them, 
the designers of these said helmets, in imitation of 
the Paris fashionists, cut away the material over 
the ears, just where it ought to have been left. 
But that no vagary is wonderful in dress matters, 
it might strike one as singular that hat-makers 
will persist in rolling up, or in some way removing 
the brim from the neighbourhood of the ears, The 
blue swollen ears of bus and cab-drivers show 
some of the effects.of this practice. The under- 
side of the brim, over the eyes, should be green, 
not liable to come off from wet or use. 

Material—I don't know the best. Would need 
much experimenting. However, it should be pretty 
thick, not heavy, and stiff, so as to protect the 
head in case of a tumble or a chance blow. Some 
5302 L have weigh from less than 3}0z. to over 

oz. 

Sweat Band. — The usual glazed waterproof 
lining that receives the perspiration from the fore- 
head I disapprove of. lt is sometimss made of 
poisonous material, which can be absorbed into the 
system. I suffered in Germany once from this 
novel method of poisoning. agree with Dr. 
Jaeger, that it should be of pure woollen stuff. I 
make it capable of removal for washing, &c. 

Venttlation.—T his must be carefully attended to. 
‘After many trials, I like the following plan the 
best: -A circular hole lin, in diameter, is out out 
of the highest part of the crown. 
by a circular piece of the same material that the 


This is covered 


SEYBERT OOMMISSION ON 
SPIRITUALISM. 


[27689.]—In your leader of the 15th inst. re the 
“ Seybert Commission on Spiritualism,” you sum- 
marily dispose of the subject by the anathema “ it 
is a sufficiently crushing exposure of a remarkable 
series of impostures.” In the interests of science 
—and it is only from a scientific point of view that 
this subject should be treated—I desire most 
respectfully to state, without desiring to enter into 
controversial argument, that many English Me- 
chanics will bear me out in my views, That this 
is not a new subject. It is one that has engaged 
the attention of a vast number of persons. It 
would not be an exaggerated estimate of their 
number if stated that they are counted by millions. 
It 18 precisely accurate and true to say that they 
number among them minds of the highest calibre, 
quite as competent to weigh evidence as any of the 
Seybert Commission, and infinitely more experi- 
enced in regard to the subject with which the 
deal, The bulk of evidence already accumulat 
is enormous, and it challenges attention in a wsy 
that the Seybert Commission does not seem 
posed toadmit. Itis no new subject that the Seybert 
Commission approaches, and there have been com- 
petent investigators before the appointment of this 
commission. Scientists will smile at the implied 
claim that spiritualism is now for the first time to 
be investigated. Those who do not smile will per- 
haps be angry, more especially when they remem- 
ber the 200 pages devoted to the report, and the 
outcome of that mountain of labour. Toscientists 
from the first it was evident that the commission 
would report against the facts of spiritualism. The 
composition of the committee did not encourage the 
hope that phenomena so delicate, so absolntely 
beyond control, so fugitive even under the best 
conditions, would be evoked successfully under 
conditions prescribed by some very hard-headed 
dogmatic men, of whom most had given proof of 
their quality as critics of matters psychical, and af 
whom scientists are not, therefore, disposed to ex- 
pect any particular leniency in treating these 
obscure and little-understood phenomena. 

“Tt is extremely easy so to arrange an investiga- 
tion into these subjects as to prove a negative. 
Spiritualists have assuredly not challenged the 
Seybert Commission, nor the Society for Psychiocal 
Research, to appoint a committee of such men as 
those who form the elected body to investigate 
anew facts so well authenticated already, and to 
notify, if such should unfortunately be, by their 
failure to get such phenomena as will satisfy them, 
their belief that everybody else has been equall 
unfortunate. Scientists warn them, from a stand- 
point of knowledge, that these things are proven 
facts before they began to deal with them, and that 
any failure on their part by their methods to 
demonstrate them to their own satisfaction will be 
regrettable chiefly for their own sakes.” 

he mysticism of the supersensuous is as old as 

humanity; but up to the present time modern 
science, as a body, has shrunk back terrified, 
merely by public opinion, before the task of ex- 
ploring this supersensuous domain, and yet pro- 
minent men in every country have devoted them- 
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helmet is made of, about 2in. in diameter, centrally | selves to experimental inquiry in this department, 
placed and raised from the top about gin. by four | and circles of all classes of society, up to the very 
little blocks of leather of that thickness placed be-! highest, have obtained satisfying proof of the 
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truth of what the Church graciously denominates 
demonology, and the ignorant and ‘superstitious 
term mysticism and magic, or else humbug. If, 
however, these supersensuous facts should, on 
further inquiry, be proved to be untrue or un- 
worthy of credit, a belief in them must evidently 
be regarded as a publio calamity, and those men of 
learning and influence who make them the subject 
of study would be free: from blame. Should, on 
the contrary, such facts be proved to be really 
supersensuous, or beyond the ordinary senses, the 
materialistic views upon which, at the present day. 
nearly all scientific labours are based, must be 
recognised as insufficient. Our conceptions of 
force and matter, of soul and brain, must be over- 
turned, and which is the most important of all, 
bearing in mind that this is actually the 19th 
century the deleterious and customary basis of 
our-present system of education oan and must be 
replaced by a new one. e 

Lou remind us that The Seybert Commission 
then have corroborated what has been said by 


scientific men in this country, for in their summing 


up they say, They did not in all their investiga- 
tions discover a single novel fact, and are forced 
tothe conclusion that spiritualism, so far at least 
as it has been shown before them, presents the 
melancholy spectacle of gross fraud perpetrated 
upon an uncritical portion of the community.” 
Such an opinion was foreseen, and it will be 
found when a few more such experiments’ have 
failed, as they most likely will in all cases, so long 
as committees are made up of such materials as 
they hitherto have. been, that this examination by 
commission is sheer waste of time. It is most 
easy for a body of prejudiced and dogmatic men to 
sO arrange an investigation as to effectively pre- 
clude the ocourrence of any phenomena. It is a 
very difficult thing for even ikoro Gio ato opèn- 
minded and desirous of arriving at the truth to get 
phenomenk to command, or when they want them, 
o amount of negative results of this. kind, how- 
ever, has any bearing on the facts that have already 
been amply proven. The Seybert Commission 
alike with some prominent and quite fair-minded. 
persons in England, fails to get evidence that 
satisfies it. Very regrettable, that is all. Phe vast. 
mass of people —a mighty, multitude that cannot 
be numbered —who have got these proofs is not to 
be disposed of in that way. Genuine investigators 
are in no way surprised at the failure of the Sey- 
bert Commission; but such genuine investiga- 
tors would be perplexed by the failure of any rea- 
sonable individual who acts fairly; to get sufficient 


evidence to prove, beyond a perhaps, the existence 


of an intelligence outside of, and independent of, a. 
human brain. C y 
In this century, the popular conception upon no, 


matter what topic is undergoing development, and 


the term “uncritical portion of the community” is 
an invention, and the Seybert Commission, who 
invented the term, have a monopoly of it, How- 


ever, a few years since, whilst. in England, an un- 


critical member of the community and one of the 


most intelligent English Mechanics (M. I. M. E., Co.) 
I have ever had the honour to be associated with, 


gave a mass of statistics, and proved conclusively 
to me that psychical research amongst the more 
intelligent of. English Mechanics was greatly 
upon the increase, and I had the honour 


to meet many individuals engaged in such. 


investigations ; such evidence placed at my disposal 
led me to give this matter scientific attention, more 
especially as the only injunction made was, “If 
you really wish to see whether spiritualism (or call 
it by any other name you wish, for the present 
is most unfashionable) is really only jugglery and 
imposture, try it by personal experiment.” This 
I have done under the most absolnte test condi- 
tions, and, in the words of Cromwell F. Varley, 
F.R.S., I have the honour to state, “I was a hard- 
hearted unbeliever.” That the phenomena occur 
there is overwhelming evidence, and it is too late 
to deny their existence. Alfred Russell Wallace, 
F.R.S., confirms “ That the phenomena of spiritual- 
ism in their entirety do not require further con- 
firmation.” Dr. Lockhart Robertson states, “ Can 
no more doubt the psychical manifestations of so- 
called spiritualism than he would any other fact, 
as, for example, the fall of an apple to the ground, 
of which his senses informed him.“ The late Dr. 
Robert Chambers (of Edinburgh) stated, “I have 
for many years known that these phenomena are 
Teal as distinguished from impostures, and it is not 
of yesterday that I concluded they were calculated 
to explain much that has been doubtful in the 
past, and when fully accepted, revolutionise the 
whole frame of human opinion in many important 
matters.” In the preface to the “ Book of Nature,” 
by C. O. Groom Napier, F. C. S., the late Lord 
Propion wrote, “There is but one question I 
would ask the author, Is the spiritualism of this 
work foreign to our materialistic manufacturiug 
age? No! for amidst the varieties of mind which 
divers circumstances produce are found those who 
cultivate men’s highest faculties; to these the 
author addresses himself. But in the most cloud- 
leas skies of scepticism I see.a rain cloud, if it be 


Whately, Dr. R. Chambers, F. R. S. H., 
-Thackeray 


my conviction, based upon } 
of the subject, that any scientific man who declares‘ 


ENGLISH MEOHANIO AND WORLD ‘OF 'SOLANOE z No::UL6v:. 


rio bigger than a man's hand it is modern spiritual - 
ism.” Prof. Ohallis, the late Plumerian Professor 


of Astronomy at Cambridge, in the Clerical Journal, 


June, 1862, wrote, I have been unable to resist, 


the large:amount-of testimony to such facts, which. 


have come from many independent sources and, 
from a vast number of witnesses . . In short, in 


the testimony has been so abundant and consen- 
taneous, that either the facts must be admitted to 


be such as are reported, or the possibility of certi- 


fying fabts by human testimony must be given 


(If further evidence, be wanting re arding the 
capacity of the uncritical. portion of the com- 


munity, and their belief in the reality of some of 


the phenomena generally known as psychical or 
spiritualistio, the following goodly array of names, 


may possibly allow some of the indolently unpro- 
gressive to form an opinion. na 


\ 


Science. — The Earl of Crawford and Balcarres, 


F. R. S., President R. A. S.; W. Crookes, Fellow and 


Gold Medallist of the Royal Society; C. Varley, 
F. R. S., C. E.; A. R. Wallace, the eminent. 
naturalist; W. F. Barrett, F. R. S. E., Professor of 
‘Physics in the Royal College of Science, Dublin; 
Dr. Lockhart Robertson, the late Dr. J. Elliotson, 
F. R. S., some time President of the Royal Medical 
and Chirurgical Society of London; Professor de 
Morgan, some time President of the Mathematical 
Society of London; Dr. William Gregory, 
F. R. S. H., some time Professor of Chemistry in 
the University of Edinburgh; Dr. Ashburner, 
Mr. Rutter, Dr. Herbert Mayo, F. R. A. S., Ko. 
Literature. —The Harl of Dunraven, J. A. 
Trollope, S. O. Hall, Gerald Massey, Sir R. 
Burton, Prof. Cassall, LL. D., Lord Brougham, 
Lord Lytton, Lord Lyndhurst, . 


6 Nassau Senior, George Thompson, W. 
owett, Serjeant Cox, Mrs. Browning, Hon. 
toden Noel, &o. ' : pe 

No amount of assertion or prejudice oan ignore 
the fact that the subject has acquired a hold on 
the educated world, and if evidence was wanting,’ 


the words of ‘Camille Flammarion; the French 


astronomer and Minister of the Académie Fran- 


çaise, might inspire confidence. This experienced 


investigator writes: “Ido not hesitate to affirm 
ersonal examination 


the phenomena denominated,’ magnetic, somnam- 
bulic, mediumistic, and others not yet explained by 
science, to be impossible, is one who speaks with- 
out knowing what he is talking about; and also! 
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N otwithatanding all assertions to the contrary it 


must not be forgotten, in the face of the mass of 


évidence at the papol of thase interested, that 
mediums, who are the instruments of an external 
agency, have more than once been confronted 
with conjurers that deceive by sleight of hand, and 
in the same manner that no man of science who 
has thoroughly and fairly investigated the phe- 
nomena has failed to become thoroughly convinced 
of their reality. So no conjurer who has been con- 

ronted with the same facts has been able to explain 
their occurrence by‘ prestidigitation. Houdin, 
Jacobi, Bellachini, Hermann, Keller, and others 
Have already confessed . their, powerlessness to pro- 
luce under the same conditions what occurs with- 
out. human intervention in the presence of a 
‘medium, atin ee ore ee 

It was an English Mechanic (M. I. M. E., fai) that 
shamed my dogmatismand upset my popnlarfallacies 
re the supersensuous, and as one of the unoritical 
portion of,the community I have dared to quote and 
‘compile the opinions of others more diligent than 
myself. There are hundreds of English Mechanics 
at home who have investigated, and who still in- 
vestigate, this supersenauous science. As it is un- 
fashionable, such ‘testimony is unrecorded. The 
8 uncritioal portion of the community are 
those who. still wade in the depths of bewilder- 
ment into which they are constantly being led by 
modern hearsay writers, and those ignorant of the 
literature of to-day, or the developments of the 19th- 
century either, and whose opinions as a rule upon 
supersensuous subjects leave the average intelli- 


gent observer in a horrid doubt as to the condition 


of such writer's minds about things in general. 
The name of the science which proposes to olear 
up modern doubts is but a mere question of nomen- 
clature. Amongst those who may profess this 
science there may be careless observers, prejudiced — 
recorders, and rash systematisers ; their.errors and 
defects may impede the progress of knowledge, but 
they will not stop it. “Spiritualism must be in- 
vestigated by science, and I should be a coward if 
I did nöt openly express my convictions.” These 
are the words of a greater authority than myself, 
and I have no hesitation to record them. 

hase so ata James V. R. Swann. 
73, Moika, St. Petersburg. : | 


«SPIRITUALISM. | 
27690.J—IN the year 1 Mr. Crookes pub- 


5 
‘lished ‘his “Researches in the Phenomena of 
Spiritualism,” being a reprint from the Quarterly 


any man accustomed, by his professional avoca- Journal of Science. The first part of this book con- 


tions, to scientific observations—provided that his 
mind be not biased by preconceived opinions, 


nor his mental vision blinded by that opposite, 


kind of illusion, unhappily too common. in the 


learned world, which conaists in imagining that, 


‘tains an account of investigations of Home’s psychic 
gore ‘illustrated by the medium, causing an accor- 

jon held by one hand only to perform in a musical 
‘manner,’ Also by the depression of a board sus- 
pended between a table and a balance, force being 


the laws of nature are already known to us, and applied only at that point where it rested on the 


that: everything which appears to overstep the. 
limits of our present formulas, is impossible—may. 
acquire a radical and absolute certainty of the 
facts alluded to. 
Alfred Russell Wallace states: “My position, 
therefore, is that the phenomena of spiritualism in 
their entirety, do not require further confirmation. 
They are proved quite as well as any facts are 
proved in other scieuces, and it is not denial or 
quibbling that can disprove any of them, but only 
fresh facts and acourate deductions from those 
facts. When the opponents of spiritualism can, 
give arecord of their researches approaching in 
duration and completeness to those of its advocates ; 
and when they can discover and show in detail, 
either how phenomena are produced or how the 
many sane and able men here referred to have been 
deluded into a coincident belief that they have 
witnessed them, and when they oan prove the cor- 
rectness of their theory by producing a like. belief 
in a body of equally sane and able unbelievers, 
then, and not till then, will it be necessary for 
spiritualists to produce fresh confirmation of facts 
which are, and always have been, sufficiently real 
and indisputable to satisfy any honest and persever- 
ing inquirer.” —Miracles and Modern Spiritualism. 
If a serious would-be inquirer would take the 
trouble to obtain an introduction to some ex- 
perienced spiritualist, on whose good faith implicit 
reliance could be placed, all doubt as to imposture 
would vanish. My experience of the English 
Mechanic is that he hates to be left in the dark, 
He also hates to be wrongly advised, or to know 
less than his neighbour. Therefore, the sooner 
some of our friends ask for advice, if they have 
friends who are holding private circles, get per- 
mission to attend one, and see how to conduct 
séances and what to expect—it will then be just 
advisable, if interested in the matter, to try by 
personal experiment for results, and in order to 
obtain them, exhibit a fair amount of patience. 
Try the results obtained by the light of reason. 
Maintain a level head and a clear . Never 
for a moment abandon the use of your senses. Do 
not enter into a very solemn investigation in a 
spirit of idle ouriosity or frivolity, and oultivate a 
reverent desire for what is pure, good, and true. 


able. This experiment was afterwards varied by 
a cup of water being placed on the fixed end of the 
board, and when Home put his fingers in the water 
the balance was depressed. I have never seen an 
explanation of these phenomena. It would be 
worth while for the Seybert Committee to turn 
their attention towards the elucidation thereof, 
The second part of Mr. Crookes’ book, treating of 
the materialisation of Katie King, is so utterly 
absurd, and the writer is so evidently “ gone ” as to 
be utterly unworthy of serious consideration. The 
experiments with Home seem, however, to have been 
conducted in a more scientific frame of mind, and 
if we are to conclude that all possible precautions 
were taken against trickery, I cannot see an 

feasible explanation of the phenomena recorded. 
Of course, if the apparatus had belonged to the 
medium there would be no difficulty; but it was 
otherwise—the tests were arranged by Mr. Crookes 
himself. Sm. 


“ PETITIO PRINOI PII“ MORE NAKED. 


[27691.]—“ SUPPOSE that blackberry bushes 
each grow a king six times per annum. Also that 
it has rained astronomical societies 500,000 times 
oftener than either cats, dogs, or water. “If” 
kings exercise no influence on astronomy, how can 
there be, “in any shape or way,” a Royal Astro- 
nomical Society, ora Fellow thereof ? 

Though not up to the sublime trash of 
“F.R.A.S.,” on p. 510, that is a little nearer, I 
trust, than quoting, as I first meant, from the 
matchless parable “ Water Babies, that some 

eople tell you there are no such things as water 
babies. But this book is about water babies. If 
there were none, how could this book be about 
them? And if there is a book about them, how 
can there be none? 

There is no “ covert allusion ” by me to anything 
of Whiston's (crazy or not), but constant, open 
reference to the patent facts of visible nature, 
including those that Newton and Halley (when 
secretary of the Royal Society—not Whiston in 
particular) saw they must connect with Noah's 
flood. If the facts are displeasing to anyone, he 
should say, like the atheist Comte, Nature is very 
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bad. It is well to remember sometimes, and to 
regret, the grave imperfection of an order which 
we cannot modify.” (Positive Polity, Eng. ed. I. 
410.) “Collision with a comet, for instance, is a 
danger from which it can never be proved that we 
are really free.“ And he goes on to persuade him- 
self that this is good for “the human character.” 
Waiting for a race not auite so quack-ridden as 
poor Victorian Britain, he could not quite venture 
on such Royal Astronomical quackery as ours. 
As for the “mythical” Noachian deluge, your 
«F.R.A.S.” must know well with more reason 
could we insist the mythical Napoleon Bonaparte 
is a “solar hero,” whose names and acts all 
“covertly ” describe the sun's course through the 
Kcliptic. That a°man of that name ever ruled is 
not half so sure as the sudden world-destruction, 
one day about fifty centuries ago. Mr. Howorth, 
lawyer and M.P., in his new book, The Mammoth 
and the Flood, says:—“ Wherever we turn in the 
‘Temperate regions of the world we seem to be on 
the track of this great catastrophe, which swept 
away the greater part of an ancient fauna, and 
which especially destroyed the larger and more un- 
wieldy animals, allowing the smaller ones alone to 
escape,” according to Darwin, however, destroyed 
animals large and small, from Patagonia to 
Behring Straits, and which forms a great dividing 
line in the recent biological history of Australia 
as well as of Europe, of Siberia as well as Ame- 
rica, This vast effect seems from inexorable evi- 
dence to have been due to the exertion of some 
cataclysmic force by which the earth’s crust was 
greatly disturbed, not merely locally, but over a 
large part of its surface.“ [No; I believe only 
100a fe “Tt was in consequence of this disloca- 
tion that the loose, watery envelope which covers 
a large portion of the world was set in motion, 
and sweeping over the land, drowned, and then 
buried deep in gravel, loam, and clay, hecatombs of 
living beings, a vast cemetery of life, causing a 
deluge apparently unparalleled in extent and com- 
pleteness in any other geological period—a cata- 
‘strophe which may well claim, therefore, to be 
spoken of as “the great flood.” 
Of course, for Humanity (Comte's Grand 
Etre 0 it must be so spoken of; but I see no 
ground for thinking it “unparalleled in extent 
and completeness” during previous geology. But 
Mr. Howorth proceeds to say he has only in this 
volume treated one side of the evidence, the 
“ archeological and paleontological,” and that 
there is a purely geological side, on which he pro- 
mises another volume, The present one quotes, on 
an average, some three or four good authorities on 
each of its 460 pages, often a dozen on one page. 
By the way, on cometary encounters, the 
English edition of Guillemin, “The Heavens,” 
edited and revised by Lockyer and Proctor, with 
numerous notes initialled by the latter, and four 
other FF. R. A. S., affords us this choice tissue of 
blunders. At the table of “Periodic Comets,” 
p. 248, “aphelion” is for perihelion, and vice 
versd. Then, at p. 260, “ the mass of comets appears 
such a small fraction of the mass of the terrestrial 
globe, that the shock would be quite imper- 
ceptible.” (Halley, by the way, in the Phil. 
Trans. 1724, seems to have, in treating this very 
subject, first brought us the French word “choo” ; 
but our language being then still living, the spell- 
ing was soon made “shock.” Now that it is dead 
and rotting, when we import machine or depot, we 
cannot spell them maskeen or deppo, which will 
show “a Foreign student or“ Nepnesh " (Replies, 
2 517, how the chaos of English arises). But 
uillemin (after a note) is left to proceed, “The 
mass of Donati's comet has been valued by MM. 
Faye and Roche at about the seven-hundredth 
part of the bulk (I) of the Earth.” (Meaning, of 
course, mass of the Earth.) “That is,” says M. 
Faye, “the weight of a sea of 40,000 square miles, 
100 yards deep, &. Calling the earth's mean 
density 5, any schoolboy can reckon in five 
minutes, that it is the weight of much nearer a 
million than half a million such seas. E. L. G. 


RETROGRESSION OF NIAGARA, 


(27692.J—THIS tracing from Major Comatock's | 


survey of 1875 admits the earlier and later forms 
of the Horseshoe Fall, that of 1860 from O. W. 
Gray's “Map of Niagara and Orleans Counties,” 
and the last of T. Evershed, given in Nature, 1885, 

. 229. The place given both falls in 1750 is from 
Kalm’s description. We must remember that since 
his time, besides this lengthening of the gorge, its 
floor has been so deepened as toabolish his “ series 
of lesser falls one under another.” The British 
Museum has two drawings, dated 1765, by one of 
which it appears that those lesser falls had in 15 
years so receded as to coalesce and form The 
Lesser Fall at Niagara,” apparently about 20ft. 
high. The other drawing shows the great pair, 
nearly as Kalm described, an irregular crescent 
‘divided about the middle by a narrow islet (no 
wider than Luna"), and its title is, View of the 
Great Fall at Niagara, 140ft. high and 800ft. over; 
July, 1765.” Thus the whole pair then ocoupied 
no greater width than the narrower of the two 
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does now, by the testimony of both Kalm and this 
draughtsman. A later view by G. Beck, engraved 


by T. Cartwright, and published in 1805, seems to 
show the water immediately above the falls iso- 
lating the dividing islet from Goat Island; but as 
this water is quite smooth, and a slight rapid onl 
appears farther up, almost behind Goat Island, 
this G. Beok does not seem very trustworthy. 


SPARKING OQIL. 


A lame ge making a sparking coil, we 
had an experience, particulars of which may in- 
terest some of your readers, who may have had a 
similar failure without being able to divine the 
cause, 

The coil had been treated in the ordinary way 
with paraffin wax of low melting-point; to in- 
crease its bulk for a mechanical reason, it was cast 
in a mould with a harder wax. Previously the coil 
had given a very good result; but, after this treat- 
ment, it was with difficulty that any spark could 
be obtained. We are under the impression that 
the cooling and contraction of the wax in the in- 
terior of the coil, after the setting of the harder 
exterior wax, must have left the mass of the wax 
in the coil full of fissures, which undoubtedly must 
have been vacua, as no air could penetrate the 
already hard external coating. 

To test the acouracy of the aforesaid hypothesis 
and, if possible, remedy the defect, we remelted 
and removed the whole of the harder wax. 
spark after this was as good as at first. 


The 
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We would remark that the same cause might de- 
tract from the efficacy of a coil with wax of one 
density, if the exterior were allowed to harden first 
by rapid cooling. f 

As this difficulty might occur in other apparat 
we would point out the necessity of cooling very 
slowly where wax is used for insulating purposes. 

L. S. M. Pyke, F.08. 
Harry T. Barnett. 
London, N.W., July 26. 


EYEPIECES. 


[27694.] —YouR talented contributor, “ F. R. A. S, 
in a recent number of the E. M., named me as 
more capable of giving a practical description 
certain eyepieces than himself. He must allow 
me to dispute that statement. Meanwhile, I have 
described several of the forms used, with their 
proportioni; and the purposes for whioh they are 
adapted. 

Figs. land 2 are simply single lenses, and are 
rarely used now for the telescope, owing to the 
chromatic and spherical aberration due to the 
form, whether a concave (Fig. 1) or convex (Fig. 2) 
be used. , 

Field and opera-glasses still retain the concave 
lens as an eyepiece, either in its simple form or 
made compound. The simple bi-convex lens 
(Fig. 2) is a poor instrument when compared wi 
the combination which follows. Fig. 8 is the 
“ Huyghenian” e. p., and is, indeed, one of the 
most useful of eyepieces. The proportions of 
of the lenses may vary considerably with very 
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little effect upon the result. Thus the field lens— 
that is, the larger one in the sketch, may have a 
foous three times-the length of the eye-lens, or it 
may be twice or: 5::2. In every case the distance 
between the lenses should be half the sum of their 
focal lengths. The lenses may vary in proportion- 
ate diameter, but the best result is obtained when 
the lenses are about equal the radii of the curves 
to which they are worked in diameter. A very 
small eye-hole is used in the higher powers of this 
form, and the eye should be placed as close as 
possible to the eye-lens. A diaphragm or stop is 
usually placed at the focus of the eye-lens; the 
aperture of this stop may be half the diameter of 
the field lens. The 2 to 1 proportion is proper for 
the microscope, with which instrument the “ Huy- 
ghenian ” is as much used as with the telescope. 

To Jesse Ramsden, an instrument maker of 
great repute many years ago, we owe the form 
(Fig. 4), which still bears his name. This form is 
simply two plano lenses of equal foci placed at a 
distance apart equal to 4 of the sum of their focal 
lengths. Unlike the “ Huyghenian,” this eyepiece 
has no pretensions to achromaticity. The image 
is formed outside the eyepiece; thus it is called 
positive, and itẹ great usefulness in surveying 
instruments, &0., is due to this quality. 

Only one of the four examples I have here given 
show images erect in the telescope—that is, the 
concave lens (Fig. 1.) Fig. 5 is, I believe, the first 
form of eyepiece with convex lenses which gives 
an erect image. Rheita is credited with the 
invention of this, and although it is superseded by 
the four-lens erector (Fig. 6), it deserves notice on 
account of the cleverness of the arrangement. 
Two lenses of equal focal length, placed at a 
distance apart equal to the sum of their foci, give 
an Inverted image of a distant object without 
magnification. Rheita placed such an arrange- 
ment in front of the single eye-lens, thus obtaining 
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an erect image and a comparatively well-defined 
and well-illuminated field. Rheita's e.p. is not 


achromatic, but such a form with achromatic lenses 
would give excellent results. Fig. 6 is the form of 


erecting oP now used for “day tubes and tele- 
scopes of the pocket or portable kind. So excellent 
is this form for aplanatism, achromaticity, and 
equality of illumination, when properly propor- 
tioned, that it will hold its own for many 
years to come. Dollond, our celebrated English 
optician, was without doubt the inventor of the 
“four-lens erector.” A in the sketch (Fig. 6) is 
the eye jens, focal length 0:77in.; B, field lens, focal 
length 1:00in.; A and B separated by a distance = 
1.2; C, third lens, focal length 1-00in., distant from 
B 1˙8in.; D, fourth lens, focal length 0-8in., distant 
from C 1'lin. Many other arrangements can be 
made; the one I give is a good one. An arrange- 
ment for increasing the separation of B and C 
causes an increase of power, and then the eyepiece 
is called a pancratic one. The separation may be 
sufficiently extended to give twice the magnifying 
power. Diaphragms SS’ are necessary between 
A and B, ard C and D. The stop nearest B 
the focus of A, and should be as large as the field 
lens will light up. The stop &, near C, should be 
Just large enough to admit the whole cone of rays 
that would be produced by focussing the sun to a 
ge rh hD. 

e ellner ” eyepiece (Fig. 7) has a very fine 
flat, and large field; but owing ene 3988 of 
constantly wiping the field lens, does not find so 
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much favour as it did some years ago. The eye- 
lens is a meniscus achromatic, whose focus is two- 
thirds of that of the double convex field lens, and 
the eeparaticn being also two-thirds, brings the 
field lens into a position where every particle of 
dust is in the distinct focus of the eye-lens. The 
eye-lens may be equal in diameter to half its focal 
length, while the field lens may be equal, or even 
larger, in diameter than in focal length. 

The eyepiece shown in Fig. 8 has cropped up 
again of late years under a name, whereas it was 
the form of the common microscope “ Huyghenian ” 
upwards of twenty years ago. The idea is a com- 
bination of Ramsden's and Huyghen's, and a lot 
was a short time ago written in favour of the 
discovery (?) just then made. Mr. Norman, the 
object-mounter, first snowed me an e.p. of similar 
construction which he got out of a “ Brummagem 
toy microscope, and really it was nearly equal to a 
„Kellner“ for largeness and flatness of field. 
Some may ask, How can this have been? The 
answer is simple to a working optician. The two 
lenses which went to make one eye-lens would cost 
much less than the one deep lens that is needed for 
tbe “ Huyghenian,” pure and simple. 

Fig. 9, for achromatism and aplanatism, is the 
best I know of. It is constructed of thoroughly 
well-corrected combination lenses, and is positive. 
No better form can be used for the astronomical 
telescope, spectroscope, or high-class surveying 
instruments. Excepting a peculiarity in the form 
of the lenses, the arrangement is similar to Fig. 4. 

I have lately seen an eyepiece with a plano 


_| achromatic eye-lens, and a plano field lens (Fig. 


10.) In my mind, it was neither better nor worse 
than the “ Kellner.” The arrangement as to foci 
and distance seemed the same as I describe for 
Fig. 7. Prismatique. 


OPTIOAL MATTERS—TO “ORDERIC 
VITAL.“ 


[27695.]-—I HAVE no acquaintance (letter 27668) 
with the work named. I will, however, write at 
once to my friend, Prof. Marco Felict, of the 
Collegio del Carmine at Turin, and get you the de- 
sired information. 8. Bottone. 


COMPENSATED PENDULUMS. 


[27696.|—Ir Mr. T. Wakelin, of Melbourne 
(letter 27674) will refer to my letter, 26460, on 
compensated pendulums, published in the ENG- 
LISH MECHANIC, November 5, 1886, he will find 
the cause of the irregular going of the clocks men- 
tioned. There may, of course, be other causes; 
but it is quite certain that a clock, with such a 
pendulum as the one described by Mr. Wakeiin, is 
not to be relied upon. 

In case Mr. Wakelin has not the paper referred 
to, I will here mention that it is quite impossible 
to regulate a clock with a solid column of mercury 
7in. or 8in. high and 2in. or 3in. diameter, to go 
correctly in different temperatures, especially when 
the changes are rather sudden. 

It is perfectly astonishing that clockmakers 
should continue to make mercurial pendulums of 
such a construction that it is impossible to regulate 
the compensation, when it is quite as easy, and does 
not cost any more, to ae them so that they can be 
regulated in any part of the globe. If anyone 
considers what is wanted, and what is done to 
attain the object, they will see at once how im- 
perfect the construction of the generally used 
mercurial pendulum is. What we want in a pen- 
dulum is—the centres of suspension and oscillation 
should always be the same distance from one 
another in all temperatures. 

A common mercurial pendulum has a steel rod 
more than 8ft. long and less than gin. diameter, and 
a column of mercury 7in. or 8in. high and 2in. or 
3in. in diameter. How can anybody expect that 
these two bodies should expand or contract at the 
same time when the vhange of temperature is 
sudden ? 

The above has nothing to do with barometrical 
errors. The compensation for changes of tempera- 
ture should be correct before anything else is 
attempted. : Christian Lange. 
23, Great Portland-street, W. 
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WEBB’S COMPOUND GOODS TANK 
LOOOMOTIVE. 


[27697.]—I BEG to forward a sketch of above 
loco., details of which were given last week. I 
believe the heating surface was then given incor- 
rectly. It should be:—Area of tubes, 1,004sq.ft. ; 
of firehox, 95sq.ft.; total heating surface, 1,099 
sq.ft. The grate area is 17:1sq.ft.; the tanks con- 
tain 1,400 gallons, and weight of engine empty is 
43} tons. Reymond, 


OCANE-SUGAR IN BEER. 

[27698.J]—I DO not know why Chemical 
Student should have transferred this matter to 
the letter columns. I referred him to Allen’s 
“Commercial Organic Analysis,” Vol. I., for in- 
formation on the subject. If, as Chemical 
Student says, the Exoise officials can determine 
the quantity of cane-sugar that has been added to 
beer, they can only do so by comparing the gravity 
before and after delivery to the retailer, and no 
doubt now that he has called attention to the 
matter in so prominent a manner, some of the 
Somerset House analysts will explain “how it’s 
done.” Meantime, allow me to say that I don’t 
think cane-sugar is added to beer with the view of 
only giving it a frothy top. In No. 1,010, p. 494, 
‘““Caemical Student will find a “test for sugar in 
beer.” | Nun. Dor. 


MECHANICAL FRICTION AND THE 
ö EDMUNDS MANDREL. 

[27699.)—IF Mr. Gray will refer back to my 
previous letter, he will see that I expressly stated 
that my arguments applied to an oil borne journal, 
not to metallic contact. If the frictional resistance 
does not increase with the load, what is meant by 
the “coefficient of friction”? I hold that the 
resistance does increase with the load, up to the 
point at which the oil is squeezed out. If A, Gray 
will read the article by Mr. Campin in the issue of 
July 8th, he will see this expressly stated: that 
the total load on a bearing x the coefficient = the 
frictional resistance. I am perfectly aware that 
the coefficient varies very widely at different 
speeds, I do not yet see that Mr. Gray has as yet 
disproved my assertion, “that the work absorbed in 
shafting at any given number of revolutions varies 
directly with the diameter; the actual dead resist- 
ance remaining the same, and that the extra work 
absorbed is caused simply by the same load being 
moved twice the distance.” Substituting “ inch- 
pounds” for “foot-pounds,” and neglecting the 
variation in the coefficient, oaused by the greater 
velocity of the 2in. shaft over the lin. one, I main- 
my position, Perhaps Mr. Campin would notice 


this question. 
Govan. G. T. Pardoe. 


PITOH STRIKER. 


[27700.]-—BEFORE replying to those corre- 
spondents who have kindly noticed my query re- 
garding the above, I have waited in the hope 
that some solution of the difficulty would yet 
appear, and it is with a feeling of considerable 
disappointment that I write to thank O. J. L.” 
and Goolwa for their replies. The information 
given is such as to almost cause a feeling of despair 
were it not for the knowledge that difficulties 
apparently as great have been vanquished often 
before, In the mean time, it must necessarily be 
taken for granted that Greenwood's first invention 
(the single-edge tool) comes nearest to the require- 
ments mentioned in my letter. The later invention 
of that gentleman (illustrated in the E. M.“) is 
not useable’ in short lengths of work, though a 
clever idea. 

“O.J. L.” has given food for thought which 
will last for some time to come, I shall keep in 
view what has been said on this subject, and, as 
opportunity offers, endeavour still to arrive at per- 
fection. In conclusion, I beg to say that I did not 
despise the various contrivances for striking a true 
thread, as F. A. M.“ seems to think, nor did I ever 
give cause for such an inference. Under certain 
conditions each is surerior to the other, according 
as those conditions vary. May I suggest that the 
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found the parasite on the undef-Ilde ‘thorax, 
between the bases of the legs—and the glas 
pressed down Yast enough to prevent him fom 
turning över. The most convenient Objectiva is 
a ġin.; but a lin. will do very well. Hes, of 
course, treated as an opaque object, and illumi- 
mated by. sunlight for choice; but failing that, by 
diffused daylight, or a table-lamp and condenser, - 
` The parasite that I have found in such numbers 
is an acarus,-or itch-mite, very similar to the cheese 
or food - mite, but with flatter and wider lege and 
much shorter hairs. He stops in situ quietly enon, 

if the fly is not squeezed too tigat between the 
glasses, but displays an extraordinary amonnt d 
vitality if disturbed at his meals. ki 

1 had such an accident with the fly that had sæ 
many of these visitors, and as I had unfortunately 
in jured the fly, I thought I would try to save the 
visitors. They were quite visible to the naked 
eye, but so lively that I was somewhat puzzled 
how to set about catching them. It struck me that 
if I took a piece of black paper, and described 
upon it a sort of magic circle with glycerine, it 
would puzzle them to escape if I could get them 
there once. I did get half-a-dozen within the 
charmed circle, and had a spot of glycerine ona 
slip ready to receive them. To my astonishment, 
they skedaddled across the wall of glycerine as 
though it was terra-firma—or firmer. 1 managed 
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workshops of brass finishers and mathematical 
instrument makers are the places to look for a 
solution of this problem. 3 


One Deeply Interested. 


of 8 diameters in power, whereas we are told it is 
7. I give this as an instance of the want of clear- 
ness to which I referred. - | 

3. My instrnment is evidently the same size as 
that used by Antares (my body-tube measures. 
94in. from the top—the eyepiece removed—to the 
bottom of nose-piece), and, therefore, his sugges- 
tion that 12in, should be taken instead of 10in. as 
the fixed distance for measurements, and as more 
nearly corresponding with the distance between 
the njuga foci, I can quite appreciate; and 
here I would ask, would he suggest that in making 
a table of magnifications from 2in. to 90, L should 
in each case have a distance of 12in. between the 
eee micrometer in focus and the focus of the eye- 

ens | : 

4, If the difference in magnifying power per inch 
of draw tube is not to be worked out by a rule 
which he can furnish, will “ Antares” kindly 
A i supply the information in the case of lenses of 
mouthpiece; the bore of the stem is extra large, | 2in., lin., zin., in., zin., hin., and bin. for, singu- 
about ig diameter, and fitting into it there is a long | larly enough, the only lens he uses in the examples 
cylinder of iron wire net; on this the volatile oils | he adduces in his table, which I possess, is 
condense, 80 that not a drop reaches the month. | the zin. Def : 
After smoking for a few days, if I find the smoke I hope I shall not be considered trespassing too 
getting strong in taste, I remove the wire cylinder | far upon“ Antares“ good nature, and upon space. 
and burn it perfectly clean in the flame of a spirit | in the“ E. M.,“ and f also hope if I am asking 


lamp or candle, and it is quite sweet again, The questions that appear simple, that our friend, in 
invention is so simple and so efficacious that I am | his kindness, will let me down gently. — i 


PATENT PIPES. 


[27701.]—A CORRESPONDENCE took place in 
the columns of the ENGLISH MECHANIC some 
months since on the merits of Col. Ross’s patent 
pipe, and I was so much impressed with the theo- 
retical reasons advanced by Col. Ross that I forth- 
with procured one. It certainly was until recently 
the sweetest pipe I ever smoked, the only objec- 
tion I had to it was the frequent necessity for 
cleansing the sponge—a dirty process. 

Some weeks since I was presented with a pipe 
which combines the advantages of Col. Ross's 
without its disagreeables. In appearance it is an 
ordinary straight - stemmed briar, with a bone 


sure many of ours will be glad to know of it. I Exeter. F. R. Brokenshire. to catch a few with a bristle tipped with glycerine, 
only regret I cannot tell them where the pipe can —— 5 and got them on the slip safe, I thought, for 
be procured. Doctor Medicine. SCORPIONS. mounting, but before I could get the cover- lass 


[27703.]—I INCLOSE a cutting from my last 
Indian newspaper. I doubt if any collection in the 
whole world possesses a specimen of such formid- 
able proportions; however, age diminished the 
virulence of their sting, and the creature's looks 
were far worse than his offensive powers, as with 
all crawling pests when past their prime. | 

“The Deccan Times says that, as one of the 
mechanics engaged at a scene of a recent accident 
on the Nizam's State Railway was in the act of 
adjusting some tackle, he perceived on one of the 
ropes, close to his hand, a huge black scorpion. It 
measured 1lin. from the antenne to the tip of the | 
tail, and at its thickest part 5$in. in circumfer- 
and by this I mean, not the magnification as shown | ence. It must have been of great age, for before 
by an image projected by a camera on to the it was killed it moved sluggishly, as old scorpions 
drawing-paper at a fixed distance of 10in. from the do. | : 
eye-lens, but the actual magnification of the image|. Death frequently results from the violent 
viewed by me in the focus of the eyepiece, whether | inflammat ion following the poro aia raging fever 
the result of the 2in. o.g. and No. 1 ocular, or the attended by agonising heat’ of the blood—truly a 
1, and the No. 4. Take these two supposed com- 5 . ie flowing through eee ae 

inations, and how unreasonable it would appear | ‘ottures the viotim for many hours, or until death, 
to be that, if the orthodox 10in, be correct for the unless a proper remedy be promptly applied. Be 
first, it would be equally so for the second when | it known that Ipecacuanha powder, moistened and 
(taking my own instrument) the distance between administered as a poultice to the wound, acts like 
the object in focus and the eye-lens in the first |è charm very rapidly. I have heard of the 
instance, is 13in., and, in the second, 11}in., the scorpion s soft inside parts being pounded into a 
ooular being, of course, in each case pushed home. | Paste and used by the natives as an effective ap- 
Mr. George (27559, p. 437) says: If 1 “reckon my | Plication.. There are three or four species or 
10in. from back lens of objective to the plane side | orPlon in Asia and Africa, all more or less 
of eye. lens of ocular, I shall not get far wrong ” | Venomous, I am glad to say they have their 
(the italics are mine). Exactly; and I quite natural enemies, the lizards, domestio poultry and 
believe my existing table, which I prepared some | peacocks of India seem to relish their occasional. 
years ago, is not very far wrong; but it has oc- | bonne bouche, while in Africa, troops of the large 
curred to me for a long time that anything short of | black babboon may be seen turning over the stones 
absolute accuracy connected with the modern | i” quest of their dainty morsel. I should like to have 
microscope is unworthy of an instrument which is | beard Darwin's explanation of this curions habit —, 
regarded by those experienced in its use as identified] an acquired protective one, probably—as the 
with accuracy itself, whole monkey tribes do the same with the vermin 

Coming now to the reply of “ Antares” (27544, they search for and capture on each other's bodies. 
p. 418), he refers me toa communication by him on | 1 have often clipped off the horny point of a 
the subject in the “ E.M.” for May 26th, 1882, and | scorpion a weapon with a pair of scissors poe 
for this reference“ Antares” has my best thanks, | enabled to handle him and watch his vicious 
I had not the number in question; but have pro- manœuvres. The weather affects. scorpions con- 
cured it (first having it sent me, on loan, by a siderably. In cold, rainy times I have pulled one 
distant friend, who saw, and was interested in, the roughly out of my great coat pocket with a naked 
subject), and Í can only say my 27482 would not hand, yet was not stung. An obscure creeping 
have been written had I known that such | Weed was brought to my notice by a native, having 
an exposition was in existence. That the | the power or rendering the enemy harmless. The 
writer is thoroughly master of his subject is evi- leaves were rubbed and bruised in the man’s hand, 
dent, and I consider myself unfortunate in not | then a large active specimen was caught and placed 
being able to turn to the succeeding letters of com- | there, instantly he threw his long tail over his body, 
ment and inquiry which such a masterly paper was | turned to escape, and then became instantly 
sure to have elicited. That being the case, I am | Stupid. Eos. 


going to ask “ Antares,” with your kind permission l z 
to enlighten me on one or two points whioh his PARASITES OF INSECTS. 
27704.|—THAT insects have their parasites is 


letter does not make quite clear—this want of 
clearness arising from my Ignorance of matters | well known; but it may happen that many among 
which a writer like Antares would assume (un- | your readers would like to see some for themselves. 
consciously) must be clear to all, because so clear | A few days since, examining one of the common 
to himself. house-flies, I found it infested with parasites. 
To-day—being Bank Holiday, and having, there- 
fore, more leisure—I put a considerable series of 
them to the test, and found scarcely one without 
them, many having half a dozen, and one with at 
least a score. 

The operation is very simple. The lid of an 
ordinary microscope live-cage is popped over a fly 
on the window-pane, a piece of card or paper 
slipped underneath, and our victim is thus very 
easily transferred to the live-cage without the 
slightest injury. It is illegal to torture him, so I 
beg my readers to beware of informers. T only : i 
use the word “victim” because, almost without | the time occupied in fixing the sole being abou 
exception, he has lately been found to be one. He | half that required in the ordinary machine- 
must be arranged on his back—for I have only ' process. 


on, most of them had piven me the slip and got 
away. no 15 DOS 
A yon see; I do not pretend to any ‘profound 
scientific or much practical knowledge on: the sub- 
ject, but found it most interesting to the'yonngest 
members of my family, as well as of sound edn 
cational and religious value. Every inseot that 
comes in our way is as carefully examined as 
possible, and released if not: noxious, The ciron- 
lation in the smallest spider is quite easily seem in 
‘its legs, while in the inseots the trachea can aften 
be traced, as well as the movements of the dorsal 
vessel which does duty for a heart. 8 82 5 
I think it would interest many besides myself if 
some of “ours” who have more experience t 
myself would write about it, familiarly as far a8 
‘possible, but giving scientific data where necessary. 
I will, therefore, add that while the fly is under 
examination, it is a favourable opportunity for 
seeing the pads or suckers on each foot, as also the 
mechanism of the tongue, so utterly different to 
the mounted specimens.. The two lobes are seen 
to be kept folded flat fade to face, to be very 
fleshy, and only expanded for sucking. Also may 
be seen very clearly on either side the radiments 
of the second pair of wings to which every insect 
is entitled if he requires them; and here I would 
remark that I have observed an organ of marvellous 
beauty which I have not seen described, It is, of 
course, better seen in the blowfly. The white, 
semi-transparent knob. 3 at the end of a stem or 
stalk, Near the base of this stalk is a oylindrical 
stem, with beautifal transverse markings, and th 
when the fly is disseoted, is found to be connec 
to a spherical knob of chitinous matter still more 
beautifully marked with transverse lines, between 
which are rows of lighter-coloured dots of perfect 
symmetry. George Smith. 
26, Colehrooke-row, N., August 2nd. 


ES 


MEASUREMENT OF MAGNIFYING 
POWER OF MIORO-OBJEOTIVES. 


| 27702.|—WITH reference to this subject, I 
have to thank “ Antares” (27544, p. 418), Mr. F. J. 
George (27544, p. 487), and“ Gamma Sigma” (27560, 
p. 437) for replies. These thanks I have much 
pleasure in tendering, and I hope the two last- 
named gentlemen will not think me either 
ungrateful or stupid if I express the opinion that 
they have failed to realise the position—the position 
at least as J see it, and as I wished to clearly state 
it. My desire is to construct a table of the mag- 
nifications of my different objectives and eyepieces, 


ERRATA.—In letter 27652, 3rd pa 
7 


ung . 
should be IIth“; 4th paragraph, 5 a little 8. 


The Ab Intra” Bootmaking System.. 
A new system of bootmaking has been perfected 
by Mr. M. L. Lion and Mr. F. Cutlan, in which the 
method of securing the soles, uppers, and insoles 
together is the exact reverse of the ordinary whole- 
sale system. In the “Ab Intra” system the tack 
are deftly put into the insole by a handy maohine, 
| the flat heads of the nails being flush with the 
surface of the insole and towards the wearer's feet. 
The insole is then placed on the last with the 
points upwards, and the upper is pulled over them 
and made fast by means of a hollow tool, wi 
which the operator presses down the leather over 
the point of each nail. The sole is then plac 
over the protruding points of the nails an 
hammered down, a few smart blows serving to 
seoure the sole to the upper and insole. So per 
fectly are the three united that it requires r 
and great force to separate them. Tho secret o 
this great cohesive 10 lies in the form of the 
nail, which has a shoulder near its point and in 
section resembles an open harpoon. Hence, when 
driven into leather, the latter closes over the 
shoulder of the nail and defies all but the mos 
severe efforts to extract it. After the sole has 
been secured the boot is finished in the usual way, 


1. He tells us that an alteration in the length of 
draw-tube of lin. causes a change in the magni- 
fying power of a I}in. o.g. of 0'7 times, Will 
“Antares” furnish the rule by which this is 
arrived at? 

2. The magnifying power of a à is altered 
seven times by a change of lin. in the draw-tube; 
here, of course, the same rule would apply, and its 
application to these two instances wo 4 make the 
thing clear. In my way I should say that theo- 
retically a ; at 10in. would magnify 80, and at 12in. 
96, and this accords nearly enough with Antares’s” 
100, but if the decrease in the power of the lens is 
in the ratio of the shortening of the tube, then the 
reduction of an inch of tube would involve a loss 
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REPLIES TO QUERIES. 


*,* In their answers, Correspondents are respect- 
fully requested to mention, in each instance, the title 
ead number of the query asked. 


[62523.] Harmonium Reeds.—If it should be 
true that the querist has broken some of his reeds 


when trying to tane them, it may be as well to in- 


form him that he can purchase the tongues at 12s. 
per gross, assorted sizes; but it would be better on 
the part of the querist, in this case, to buy the 
reeds complete. Single reeds, best quality, can be 
had from 9d. to 3d. each, according to size. A 
charge of Is. each is often made for the large 
Bourdon 16ft. reeds.—G. FRYER. 


(62523. ]—_Harmonium 


monium-making 
from the pages of the ENGLISH MECHANIC, it is 


a pity that he has not been a more diligent student 
of the back volumes—it would have saved him the 


perpetration of many blunders, In No. 604, p. 152, 
there is a description of a most extraordinary har- 
monium pan over the signature, G. Fryer, and in 


No. 611, p. 315, there are some comments, and an 
illustration of a portion of a pan, showing how it 
r. Fryer either 


should be made, by “Elève.” 
did or did not learn anything from that. Readers 
who will take the trouble to refer back can easily 
decide.— G. L. B. 


pee Kanty Watch.—I do not see how 
“F. W.“ can expect any definite reply, to say 
nothing of an “answer,” to his very indefinite 
query. If he can say what is the matter with 
be a comparatively easy 
matter to tell him the remedy; but it is impos- 
sible for readers of the query to find out what 
is the matter unless they can also examine the 
watch. If, however, the querist will turn up his 
back volumes, he will find a great dealof useful 
information on watch repairing, and may then be 


the watch, it would 


able to discover what's the matter.—J. B. 


[62648.] ~Brewing Scotch Ale.—I would ad- 
vise this querist to procure one of the handbooks 
(say, Booth’s shilling book, 
n, Marshall, and Co.), as it 
would be a pity to ocoupy so much space as would 
be required to go through the whole process in the 
hope of pointing out where the querist went wrong. 


of the art of brewin 
published by Simpki 


A REGULAR Scot. 


[62649.]— House 
believe, 


some collusion. If you “took it of an outgoin 


tenant,” you clearly took if with all liabilities. 
The simple way is, before taking a house, go and 


see the tax-collector.—G. J. H. 


[62653.]| Kidney Disease.—If coffee produces 
such an effect, obviously it should not be taken, 
nor tea either. I hope the drinking of tea and 
coffee does not “produce” kidney disease; but 
Pers it does in (and according to) some people. 

he safest beverage is water that has been boiled 


and filtered (in a clean filter), 
fruit and vegetables should be eaten—the cereals, 


nuts, &., are fruit—because man was evidently 


created and intended to be a frugivorous animal ; 


hence one ought to eat only those fruits-which ex- 


isted at the time of man’s creation, because, for all 
we know to the contrary, cultivation may have so 
altered their constitution that they are unfitted 
for human consumption. 
tended that, on this rule, man's diet would be 
limited to a very few articles, the answer is, The; 
were found all-sufficient centuries ago. NERO. 


_(62654.]—Launch.—The querist will find some 
useful information in No. 984, p. 479, although the 
illustrations there given refer to a launch of 20ft. 
only. There are the lines of a nice-looking 30ft. 
launch in No. 887, p. 67. There is also a capital 
specification for a steam yacht of 85ft. in No. 823, 
P. 899.— VIDEO. 


[62660.]~Water-Engine.—Perhaps the best 
water-motor is that which resembles an ordinary 
oscillating engine, the trunnions forming the valves 
for the entry and exit of the water—like that illus- 
trated in No. 365 ; but before useful advice can be 
given, it would be necessary to know what water- 
power is available.—NUN. Dor. 


[62662.]—Pitch Polisher.—Surely “ Tria 
will not have had much difficulty lately in soften- 
ing pitch; the bubbles will not last long this 
weather.— VIDEO, - 


n Shutt End Railway.— Loco "| 
Ww. 


find an account of the opening of the Shatt- 
Had Railway in the Mechanics’ Magazine for June 
20, 1829, No, 806. The fine runs from Kingswin- 
ford to the Staffordshire and Worcestershire Cana 
and is about three miles one furlong in length. T 
presume it 9 8 8 5 to Lord Dudley. the “ Agenoria” 
was built by J. U. Rastrick at Stourbridge. There 
are not many technical particulars given; but if 


f Vibrators.—If Mr. 
Fryer (p. 516) did not learn all he knows of har- 
and American organ-building 


- Duty.—The “duty” is, I 
„ Strictly due by the house, but collectors 
rarely insist upon it unless they think there is 


and nothing but 


If it should be con- 


your readers express any interest in the matter I 
will copy out the “ performances” and send them. 
—N UN e D OR. 


{62676.]—Incandescent Wire Running.— 


a point as near to the centre of consumption as 
possible, and regulate from there—that is, that 
these supply mains should be such as to absorb the 
allowable amount of pressure (?). A second pair 


tributing switch board to the engine governor. 
The speed is varied with the demand to keep the 


middle floor. The branches should then radiate 
from the centre and have so small a resistance as 
would cause a practically inappreciable drop even 


at full load. This is the general principle; but of 


course the most economical plan can only be given 


G. T. PARDOE, Govan. 


[ 62694, ]|—Distilling Whiskey and Sulphuric 
Acid.— The Lydney Dispenser" ought to know 
that his assertion on p. 517 is utterly valueless in 
the face of established facts, unless supported by 
the authority of chemists and physiologists. What 
“peculiar organic disease does sulphuric acid 


beer produce? His statement is calculated to do 


white-lead works, to the advantage of the workers, 


and they have also replaced malt liquors in many 
factories where hot and laborious work is carried 
on. Until “The Lydney Dispenser” produces 
evidence to support hie rash statement, I hope those 
who find the sulphuric-acid beer “harmless and 
wholesome” will not fall back on ale and porter.— 


NUN. Dor. 


Many thanks for your answer. 


following: —151 Class: 
to 347. 395 Class: 395 to 405; Neilson, 1881. 


501, 504, 506 to 514; Neilson, 1885. Doubtful: 


tank; Beyer, Peacock, and Co. 


149.—V. J. B. 


he attempts to deprive us of the letter c. 


Does he usually 
(Scotch I), “ kapter”; 


or “sharge” “shart,” 
“shurch,” “shapter” ? 


There are, of course, 


nounce 
sound I); while if he came to me and talked about 


“ half seas over. — R. A. R. BENNETT, 


printing, be called a national one. Instead of any 


holding its subjects down to fleece them, by al 


“ A Foreign Student may find are all due to this 
peculiarity. Turkish might have presented some 
parallel, had not the races under the Turk's heel 
kept up, I believe, private tongues of their own. 
All “paradoxes” of spelling or ne as they 
arose, the England-holders have nursed, to serve 
the purpose of a Chinese noble’s long nails, because 
as a student must see, the fuller of anomalies an 

exceptions, the harder can an “art of spelling” be 
made, and the fitter to mark off “good society,” 
affording abundant brands for the toiling and 
leisureless proletariat ; even as if we had, in China 
short nails. Hence, the many paradoxes” of 
which E. S. H.” speaks ; no other race, perhaps, 
having had a language thus imposed with these 
motives. But among the many artificial difficul- 
ties so created, and tasks gratuitously laid on 
foreigners, the absence of indication whether th 
stands for â or 0 may be counted one of the least, 
because a rale exists as to these sounds of a very 
odd kind; but nearly exhaustive, provided you 
know at sight what“ part of speech” every word 


As no one else has replied to this, I will do so my- 
self. The best way to wire is to run your mains to 


of light leads may then be run back from the dis- 


difference of pot. constant at the distributing 
centre. If you have three floors you wish to light 
equally, this centre should be on the second or 


after a full knowledge of the details. The diffi- 
culty you mention, that of the lamps near to the 
dynamo burning brighter than those at a distance, 
is just the defect found in practice in the circula- 
tion over the distribution system here given.— 


much mischief, because beverages containing sul- 
phuric acid have been used for many years in 


[62699.]—Locomotives.—To “ REYMOND.”— 
The numbers of 
the L. and S. W. goods engines on my list are the 
151 Montrose, April, 
1878 ; 152 Marmion; 160 Thames, May, 1878; 162 
Severn. 302 Class: 302 to 313; 336 to 342; 345 
153 
Class: 153 to 158, 163, 164, 433 to 440, 442; Neil- 
son, 1883. 148 Class: 148, 172, 174, 175, 498, 499, 


28, 134; Neilson, 1883 or 1885. 149 is a goods 
883, 391 are 
four coupled bogies; Beyer, Peacock, and Co., 
1879 (380 to 391). 409 is a goods tank; same as 


[62731.]—The English Language.— With re- 
ference to this controversy, I beg to remark that 
though our friend “ Reymond” may be correct in 
his statement (on p. 517) that g and z might be re- 
moved from the alphabet, their places being sup- 
plied by kw and ks, he is altogether out of it 3 

ay 
ask him how he is in the habit of pronouncing 
words such as charge, chart, church, chapter, &.? 
say “karge,” “ kart,” “kurk ” 


hundreds of words ending with ch which could not 
be pronounced as he proposes; and even the word 
“chasm,” which he himself gives, is seldom pro- 
“kasm” (it gives it rather a comic 


tbe “Frensh language,” I should think he was 


{62731.]—English Language.—Less than any 
other in the world, I suppose, can this tongue, since 


nation, it has belonged to a slave-owning ar 


mental observation possible; and the difficulties 


is (which foreigners of course, must). In all the 
connective parts of speech—viz,, article, pronouns, 
prepositions, conjunctions, and derivatives of any 
such—th has the grave or A sound, except in ending 
these three compounds, herewith, therewith, where- 
with. But in nouns, verbs, and their derivatives, 
the sharp ¢/ or 0 is general, unless a syllable end in 
the, thed, then, ther, or thes, preceded by vowels 
or r, These five terminations after other conso- : 
nants than rare sharp; but after r and vowels are 
grave, with one exception, the adjective blithe. 
Hence every final t is sharp, except in the pre- 
position with, as even its above compounds are 
sharp, and no other word of the connective olass 
ends in th, Two prepositions, of and with, are ex- 
tremely singular in having their final sounds 
grave, this not extending even to their compounds, 
hereof, herewith, &o. A very few nouns begin with 
Th sounded as T—viz., the river Thames, Thomas, 
surnames beginning with Thom, and the herb 
thyme. In novels imitating the Northern dialect, 
which contracts the before certain consonants 
“t'man, t'cat, t'trunk,“ &., are all wrong, as th of 
the, contracted, is only sharpened from A into @, 
never made¢. We might print 6’man, @'cat, 
@’trunk; but in Southern English the is never con- 
tracted, a always grave, Ae, a distinct syllable. 


[62731.]—The English Language.— In addi- 
tion to admitting my ignorance of French and 
German, Iam quite willing to admit my ignorance 
of my mother-tongue—which, I presume, is Ang- 
lish, since I was born a Yorkshireman—if it wi 
be any pleasure to Reymond.” Jam sure it will 
not hurt me. The particular guttural ch about 
which “A Foreign Student inquires is not Ger- 
man, but Saxon. The particular words I selected, 
and which E. L. G. —in his interesting ocom- 
munication — calls “Greek-English,” were not 
chosen without a reason; in the Greek they are all 
written with y, and, with “E. L. G.,” I believe 
we originally had a single letter to express this 
sound; but the printers—you printers have a lot 
to answer for—finding that ch approximated to the 
sound expressed by the symbol, dropped it. Now 
to the point: we find the best remnant of old 
English in Lowland Scots, and there is no doubt 
that there we still have the guttural ch—loch, ficht 
for fight, showing the transition from ch to 
that E. L. G.“ points out, and many other words. 
E. L. G.“ is satisfied with the existence of the 
French u and the German ü in our language, and 
soam I: is it not in due, and in the north “ blue 
is pronounced “bleu,” and “true,” “trite.” The 
instances I gave of different sounds of u in Eng- 
lish, do not, I think, militate against (as “ Rey- 
mond " suggests) Nephesh's remark, as they are 
in everyday verbal use as well asin print. That 
„E. L. G.“ and I differ in opinion as to the 
Keltic element in our language, of which he says, 
it “has hardly a trace,’’ I willingly agree; but 
that there are grave errors in my reply, I shall 
require further proof. Emerson, in his “ English 
Traits,” says, that, through the Keltic, or early 
British, the English are of the oldest blood of the 
world. Dr. Mackay, in the ew to his “ Gaelic 
Etymology of the English Language,” says, “ As 
regards the influence of Gaelic upon English 
Grammar, it is easy to show that the Gaelic idiom, 
lost in the Continental languages, survives in Hng- 
lish, and in English only . * and he goes on 
to give many examples. And with respect to silent 
letters, “The orthography of the Euglish and 
French languages shares with the Gaelio the pecu- 
liarity of making use of silent letters, and of con- 
sonants that serve no other Pipes than to 
lengthen or broaden the sound of a preceding 
vowel.” Matthew Arnold, Professor of Poetry in 
the University of Oxford, declares that “rhyme is 
the most striking characteristic of our modern 
poetry as distinguished from that of the ancients, 
and a main source to our poetry of its magic charm 
of what we call its romantic element; rhyme itself, 
all the weight of evidence tends to show, comes 
into our poetry from the Kelts.” Mr. Yeatman, in 
his “ History of the Common Law of Great Britain 
and Gaul,” is happy in being able to demonstrate, 
almost conclusively, the Keltic origin of our 
common law; but when we turn to Dr. Mackay's 
Gaelic Dictionary, and find SAER ba lif, barrister, 
brief, court, client, code, feudal, folk, jail, law, manor, 
mayor, panel, plea, and a whole lot of other words 
used in connection with the common law, directly 
derivable from Gaelic, there seems to be nothing 
left but to accept the inevitable, and to admit that 
our common law, both in its forms and in its 
language, is nearly purely Keltio. I think that if 
“E. L. G. looks at the matter without bias, he 
will admit that, instead of there being hardly a 
trace of Keltis in the Eaglish language literally 
the language of the Gaels—it contains a ver 
strong element of that tongue. In likening Keltio 
to the stock on which our present English is 

rafted, I had fully before my mind the important 
fact that the stock was of more robust growth than 
the graft, and also that they were both—or all 
allied species, for the gardener knows perfectl 
well that prunus must be grafted on to prunus, an 
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pyrus on pyrus, or if this be not done the graft dies, 
whilst the stock may send out new shoots and 
flourish again. Our modern English has, no doubt 
been the result of natural selection and survival 
of the fittest, and the Keltic element which runs 
through the whole of it is a guarantee of its 
nobility, and—humanly speaking—of its imperish- 
ability. Ihave had my say—and more than ever 
I intended—on this subject, and now I am going 
away fora month’s holiday, where I may not be 
able to see the ENGLISH MECHANIC, and if 
“E. L. G.“ or “Reymond” are not satisfied with 
the position I have taken up, I shall be very pleased, 
if they will advertise their addresses, to communi- 
cate with them upon the subject, as I think it is a 
matter in which the majority of “ ours” have little 
interest, unless, indeed, Mr. Editor is willing to 
allow this discussion—which does not bear on the 
original query—to proceed.—H. S. H. 


[62741.]—Cameras without Lenses.—Surely 
the merest tiro in optics ought to know that it is 
impossible to obtain a sharp oe by the use 
of a pinhole instead of a lens, and that the smaller 
the scale of the picture the less indistinct will be 
the outlines. With a good lens each point in the 
object is represented by a “pencil of rays brought 
apparently to a point by the lens ; but with a pin- 
hole each point of the object is represented by the 
thick end of the penci!: the further off from the 
pinhole the thicker will be the “ splodge. —- GAMMA 
SIGMA. 

{62758.]—Deafness—To “ Eos. —In writing 
on this subject, Eos says: Medical electricity 
has achieved many remarkable triumphs over the 
aurists.” Iam particularly interested in deafness, 
and would be very much obliged to Kos” if he 
will kindly say where I can find any information 
on tbe treatment of deafness by electricity. A 
list of works on the subject will much oblige.— 
DULNESS. 


[62766. ]—Miners’ Tools and Smithwork.—I 
daresay that under the cirsumstances as described 
by “Silke” (see page 518) such a hammer may be 
useful. By the way, I have never written that 
iron or steel is to be hammered away at after it 
goes black. This necessitates so many reheatings 
as to account for so faw smiths doing the material 
justice. Working solely with charcoal is a great 
benefit to iron and steel, repeated heats being 
beneficial in such a case. Memo. as to temperin 
cast steel more especially: Never dip into cold 
water; make it lukewarm if the dipping tub be 
not already so. Avoid as far as possible varying 
diameters in the part to be cooled, and don't 
allow any junction of varying diameters to end in 
a sharp corner; round it off. A piece of iron or 
steel, if attempted to be straightened cold the first 
thing in the early morn, is almost certain to fly. 
He will, I think, find that anvils are usually loose 
upon the central stud, and do not bed firmly upon 
their four prongs, as a smith likes to hear his 
peculiar harmony.—A., Liverpool, July 27th. 


(62773. |—Sundial.—In planning his structure, 
p. 518, W. J. R.” forgets that, in summer and 
winter, the sun’s declination reaches 233°. His 
cross will be of no use in either December or June, 
unless about thrice the depth, perpendicular to 
Fig. 2, that he draws it. In faot, to have any 
shadow available at 9 and 3 o’clook in those months 
he requires a depth = tan. 24° xaf, or say nearly 
half a/. And if he gives this depth, and then 
equal width to each arm (so that their end faces 
may be squares, as now drawn), he will find a stone 
cross serving throughout the year look sturdier, 
and decidedly more elegant than this of his, only 
useful in March and September (at least through 
no other whole month, I think). I will send, next 
week, what Mr. Doyle mentions. In any other 
material than stone the form of Fig. 2, p. 518, 
would be stout enough, and look very well; but the 
depth still has to be made about half of af, or the 
shadows of those edges will not be long enough to 
fall, one on the other, at 9 or 8 o'clock on the 
solstitial seasons.— E. L. G. 


[62797.]—Filling Worn Brasses with White 
Metal.—It is a practical method; but I should 
say it would be best to remove brasses altogether, 
and cast the bearings solely in white metal. To 
proceed, take two pieces of board any size, and cut 


out a half-oirole same radius as shaft; then fasten 


narrow tah iP of wood about jin. thick on one side 
of board, allowing about gin. from hole to form 
flange; then pu one piece of board on either side 
of paote tting close up to it and also to the 
shaft, with the strips of wood inside. Putty up 
between pedestal and board, so as to prevent any 
possible escape of metal. Then proceed to melt 
metal and run in. If you want a cap, lay a strip 
of iron about zin. thick on top of bearing, turn the 
boards upside down putty up, and run in metal, 
In the shop in which L work most of the bearings 
are made in this way, and do some good work 
too. We have both bearings of the flywheel of a 
7H. P. engine, which weighs about l5cwt., and 
tunning at 150 revolutions per minute, whioh have 


been in constant use about six years without re- 


casting ; and also all grindstone bearings, several 
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of which weigh upwards of 1} ton, and no boring 
or fitting required.—T, TIDMAN. 


[62800.]—Neutral Solution.—“ Weald” need 
not be surprised at not being able to obtain a solu- 
tion of ZnSO, which will not give an acid reaction. 
Sulphate of zino, like some other salts, always gives 
an acid dissolution. Chevreul and Berthelot had 
noticed and investigated this phenomenon in the 
case of salts formed by the weaker acids. They 
came to the conclusion that water had a decom- 
posing action on the salts dissolved. A basic salt 
was formed, and some of the constituent acid would 
be found in the liquid, and traced by means of 
litmus paper. Berthelot, however (Comptes Rendus 
t. LXXVII.), in his celebrated researches on 
thermo-chemistry, 3 fully admitting the fact 
in the case of weak acids, refuses to do so where 
acids such as H: SO, and the strong mineral acids 
are concerned. A. Wirtz, however, expresses his 
opinion that water has the same action in the case 
of strong acids, and facts seem to bear him out, 
When Na,SO, is dissolved in water, for example, a 
trace of N aHO, and a trace of N aHS0,, orof HSO, 
should be found in the liquid. This, nowever, has 
not been experimentally proved so far. There is, 
however, nothing improbable about it. J. S. Stas, 
in his researches on atomic weights, showed that 
if NaCl was added to a solution of AgNO,, both 
solutions being diluted sufficiently, a point was 
attained when the liquid contained both NaCl and 
AgNO, without any further precipitation takin 

lace. It was then that he suggested the use o 

aBr instead of NaCl in silver titrations, the dis- 
crepancy not existing with NaBr, or, at least, in a 
much smaller proportion than with NaCl, “ Weald” 
must at all events expect that as long as any ZnSO 
remains in solution the liquid will furnish an acid 
reaction. If he adds ammonia, he may precipitate 
part of the Zn as hydrate. The remainder of the 
ZnSO, will again decompose in presence of HO and 
give the acid reaction. And so on, until sufficient 
H,NO has been added to precipitate the whole of 
Zn.—COPPER. 


[62804.] — Electric Burglar Alarm. — In 
sketch B B’ are springs of brass about 23in. long, 
screwed, as shown, to a block, A, of ebonite or box- 
wood. This is screwed to window-frame, so that a 
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round-headed screw, ©, in the window-sash presses 
springs together as window is moved up or down. 
A switch is required to prevent bell ringing during 
day.— W. PERREN MAYCOCK. 


[62809.]—Partial Paralysis from Knee 
Downwards.—Medioal electricity does wonders 
in such cases. How did it originate? What is 
your age and calling? Go to a professional elec- 
trician of repute ; by looking into Medical Direo- 
tory you can find one. If you cannot afford the 
fees, let me hear further particulars, and I will 
put you in the way of self-treatment.— Eos. 


(62816.]—Electric Bell.—As you say, it must 
be owing to dryness of the earth; still, if your 
earth-plates are sufficiently deep there should be 
no lack of moisture. A water or gas-pipe connec- 
tion could hardly fail you in this respect. For 
small currents, pure water is practically an insu- 
lator, unless you have a large surface of metal 
contact, which is not the case when you dip in the 
ends of two wires.— W. PEBREN MAxcock. 


[62816.]—Electric Bell.—Pure water is esti- 
mated to offer three million times the resistance of 


well known that an imperfect conductor can com- 

ensate for its defective state of conduction by 
increase of volume. Take, for instance, iron and 
copper. Iron offers seven times the resistance of 
copper to the passage of ourrent; but by propor- 
tionally inoreasing the size of the iron wire, a 


copper to the passage of the electric current. It is 
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current of electricity will be transmitted through 
it as readily as through the better conducting 
metal. In the same manner, by bringing into con- 
ducting action a large body of interposed moist 
earth, the electricity which would not pass through 
a small quantity is transmitted without any 
apparent resistance when a large sectional ares is 
included between the plates buried in the earth, 
If you sink your plates deeper in the earth, where 
it keeps moist, you will not be troubled by the bell 
stopping.—- W. F. C. WARD. 


[6 2820.]—Trawl Net.—Make the boards, or 
“ otters,” as they are called, 2ft. by 1ft. by lin. 
thick ; shoe them with thick keel of lead ; round 
off front bottom corner ; bore holes, and place rope 
slings so that the boards may travel at an angle of 
80° from right-ahead line; have a long bridle—the 
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longer the better put small corks on head rope, 
and lead ferrules on foot rope. The way youshow 
of rigging boards would not do at all. I fonnd 
hoards of beech do well, as they are heavy. The 
sling can be attached to boards, as shown in 1, or 


at A A, as shown in 2.—AEI. 


| 62820.]—Trawl Net.— Rolando's” sketch iss 
rough representation of an otter-trawl. The size 
he speaks of, 9ft., is very small. A 20ft. sailing- 
boat of any power would tow a trawl from Iöft. 
to 25ft. across the mouth, The mouth of the net 
is kept open by corks on the head rope, and the 
foot rope is kept down by pieces of sheet lead 
wrapped round it at intervals. The tow-rope is 
connected with the otter-boards by two ropes 
called spans. These have an eye in each end, one 
being attached to the bridle of the otters, and the 
other joined to the tow-rope by a shackle, Hach 
span should be half as many fathoms in length a 
there are feet in the mouth of the net—that is, if 
the mouth is 20ft. wide, each span should be 10 
fathoms long. Beware of using new rope for the 
spans, or, if this is necessary, all the turns should 
be well taken out of it, or the two spans will lay up 
together, and give endless trouble. The otter 
boards are weighted with iron on their lower edge, 
and, if the water is deep, extra lead plates are 
screwed on. The otter-boards are slung by a bridle, 
like the belly-band of a kite. This makes them 
sheer outwards as they are hauled through the 
water, and thus keep the net open. The size of 
the mesh should not be less than 12 in. from knot 
to knot. An otter trawl is a most handy and effi- 
cient net; but it requires careful adjustment 
mo weights, &., to make it work satisfaotorily.— 

AL. 


62820.] — Trawl Net. — The arrangement 
referred to by “Rolando” is called an “otter 
trawl,” from the similarity of the boards used to 
that of the “otter” used in fly-fishing. To each 
side of a bag net like that used with the beam 
trawl there is added a piece of net about 3ft. deep 
and 10ft. to 30ft. long, according to towing power 
available. These Pes form wings or prolonga- 
tions of the sides of the bag, and their lower edge 
are in a line with the bottom or “ breast” 9 
bag, along which and the wings is fastened a leaded 
breast rope of about lin. to lġin. circumference. 
Similarly along the upper edge of wings and bsg 
there is a lighter rope with casts strung on it. 
The ends of these ropes are fixed respectively to 
the bottom and top of the otter boards, which are 
stoutly made of some heavy wood, and shod on the 
bottom with sledge-shaped irons. For attaching 
the hauling gear each board has four holes, one in 
each corner. The ends of a stout bit of inch ro 
are fastened in the two forward holes, and the en 
of a somewhat longor piece to the two after holes. 
The bight of the after strap is then passed through 
that of the forward one, and a lashing or hitch put 
on 80 as to keep all the four parts attached to the 
board at the proper length, and the whole art and 
mystery of otter trawling depends largely on the 
proper setting of these straps. The action of the 
water on the boards is like that of the wind on 8 
kite, and they must be so set that when drawn 
through the water they will be driven apart so a9 
to spread the net, and downwards to help to keep it 
on the bottom, and if when the net is out the 
bridles are seen to be close together instead 
separated like a thin letter Y, or if one of the 
boards be observed foaming along on the eurfros 
astern, there is probably something wrong in the 
lengths of the straps. Hach board is attached by 
the straps to about 20 or 80 fathoms of bridle, at 
the ends of the bridles to a warp. The length 
bridles and warp should be at least four times the 
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depth of the water. I have one 40ft. otter trawl 
with boards about 22in. by 14ia., and jin. bridles 
suitable for au open sail-boat, and one 60ft., with 
boards about 36 by 20, for use with a more power- 
ful craft. They have both brought up many a good 
haul of soles, plaice, &c. The otter trawl is, how- 
ever, not so efficient, I think, as the beam trawl, 
particularly in deep water. I have never been quite 
satisfied with its performance in water over 10 
fathoms. The speed for towing a trawl which I 
find best is about two knots au hour, or less. It is 
scarcely necessary to add that the net when fishing 
does not actually scrape more than perhaps half its 
total width as it hangs in a bight astern of the 
boards — J. BROWN, Belfast. 


[62827.] — Violin Soundpost—Onght to be 
about zin. behind foot of bridge on side opposite 
to that where the bass bar is (under E string). It 
is a solid post, and is never glued in position, See 
that it stands vertically.—COPPER. 


repelled a facets Soundpost.— Just by way of 
additional information to the excellent advice given 
by various correspondents, on p. 520, I may say that 
the querist can purchase a soundpost setter (price 
1s.) from any fespectable music shop. He will find 
this a very useful article for adjusting the sound- 
post. I do not consider it necessary to use any 
glue. -G. FRYBBe ice gregos ceg of 


1 1 


16 2882.J—Bending Zino Tubes Has A: | 


Tigman tried filling his tubes first with melted: 
rosin? I have often seen tubes bent in that way, 
in the case of iron an} brass; and it does the work 
well, even with very thin sheet-metal. Sand gives 
good results, but is not as reliable, Be sure your 
tubes ars strongly soldered, and do not maks the 
rosin too hot. I daresay this plan will succeed with 
zino as it does with other metals. I would advise 
„Tinman“' to do the bending while the metal is, 


still warm. . The best temperature is between 130° |ition of hydrosHlorio acid free from arsenic’ 
grammes of specific gravity 1°164 were mixed with 
a:fuming solution of stannous chloride, the preci- 
pitate separated. by filtration, and .after twenty- 
four hours the hydrochloric acid distilled, the 
receiver being changed. after, the first tenth had 
passed over, and the remainder distilled nearly to 


and 150° Centigrade. Keep in mind, however, that 
at 205° zino becomes very, brittle. Tou will, of 
conse, not be able to attain 205° if yon use rosin, 
which melts at 135° Centigrade. With sand, if you 
oan plug the tubes at both ends, you will have the 
best chance. I shonld try, rosin, and bend as soon 
ag thoroughly set.-COPPER. 1 : 


[62835.]—Telephone Switoh.— Tou do not: 
mention what form of telephone you have; still, I. 
presume it has some kind of call-bell. It is an easy 
matter to arrange a light wire trigger, so that 
the movement of the call-bell hammer shall release: 
trigger, and so complete an ordinary bell-circuit in 
your bedroom — W. PERREN Maycock. =| 

.[62837.]—Ourrent Break, — Presuming that 
the hammer pring is firmly fixed 'to its support, 
there must be a dirty or loose connection in your 
circuit—very likely a wire broken, and shifting 
about in the silk or G.P, covering. W. PERREN 
Mayoock, Se Ak a Se 

(62846,]—-Zeuner'’s Slide-Valve Diagram. 
This is a graphic method of determining the vari- 
ous elements of a slide-valve, such as lap, lead, 
angle of eccentric, &c. Zeuner has published a 
book on the subject, which has, I believe, been 
translated into every language. I know there is 
an English translation, but do not remember name 
of publisher. My copy 1 Zeuner's work 
requires a certain amount of mathematical know- 
ledge, as he makes use of mathematics all through. 
Shall be pleased to give any more information if 


y 


required.—COPPER, ~~ | ee 

[62849.]—Test for Arsenic.—1. Boil: a small 
quantity of the suspected paper with 50cc. of water 
acidulated with 10cc. of pure hydrochloric acid. In 
+a small beaker place 40cc. of water and 1000. hydro- 
chlorio acid; boil this. mixture with clean copper 
foil; if the copper foil remains clean and bright it 
may be taken for granted that the materials are 
pure. Now add about 200 of the above solution, 


and boil for about half an hour; if arsenic, is, pret 


sent it will be preoipitated 'on the foil in the shape 
of a steel-grey ooating of metallio arsenio. The 
1 may be dried and heated in a small tube, 
when the arsenic will sublime in a steel-ooloured 
ring. 2. Pass sulphuretted hydrogen through a 
Portion of the above solution; if arsenic is present 
it will give a yellow precipitate of arsenious 
sulphide, soluble in ammonium and potassium 
hydrates.—PRINCIPIA, 


[62849.]—Test for Arsenic.—I do not think 
that there is any simple test for arsenic, as that 
metalloid is generally found in relatively small 
quantities, and requires in consequence careful 
manipulation to be detected. The only reliable 
way is to use Marsh's apparatus, This, of course, 
supposes the operator to be accustomed to ana- 
lytical work, If such is the case, he can refer to 
any treatise on analytical chemistry, such as Fre- 
senius. There is also a method used in blow-pipe 
assaying, and which consists in fusing the suspected 
substance with a mixture of Na, CC, and KON in 
-a little tube closed at one end. This would answer 
with paper very well, an arsenical mirror being 
formed in cool part of tube. This method was im- 
proved by R. Fresenius ard S. V. Babo, and is 


lof, detecting one ‘part of arsenié in a million parts 


lov af eating; hence, the above-described reaction’ 
ma: f 3 e col 
Sounda, the: solution Having been previously 
isaturated with hydrochloric acid. Another usefu 
application of the same reaction is to the prepara. 
nic: 


_ | dryness, 
‘slightest indications of arsenic, either by Marsh’s J ( 
818 0 á 7 emi tranipatent, the pebbles may be dried and 
used as photographic negatives.—- W. J. 


altogether trustworthy as modified by them. 
Quarter of a milligramme of arsenic sulphide will 
give a distinct reaction. It has given me excellent 
results, If paper to be tried contains a good pro- 
portion of arsenic, burning it will give a strong 
smell of garlic.—COPPER. 


[62849.] — Test for Arsenic. — The follow- 


ing from Watts's “Dictionary” may be use- 
ful: it is Bettendorff's test. When a solu- 
tion of stannous chloride in fuming hydro- 
chloric acid is 


added to a solution of 


, On’ antimony’ oompounds stannous’ 
e exerts no reducing ‘adtion, even after pro- 


Dye tl ge : 


a 4 


be used to detect atsenic in antimony com- 


412 


The acid thus obtained gave not the 


test or by precipitation, with hydrogen sulphide. 
In testing for arsenic acid with silver nitrate, the 


‘delicacy of the reaction. is impaired by the solu- |! 
ibility of silver arsenate, not on 


y in free nitric acid 
and free ammonia, but also in ammonia nitrate. 


According to C. Avery (Sill. Am. J. (2} xlviii. 25), 
the reaction is greatly facilitated by addipg to the 


solution of arsenic acid in nitric’ acid a few drops 
of a strong solution of an alkaline acetate, and then 
a drop or two of ammoniacal silver. nitrate. 


| Another very good mode of testing -to drop the 


nitric acid solution of arsenio op reoently- prepared 


silver carbonate, the red sifver arsenate then 


showing itself very. couspicuous on the white 
ground, Moétallic a 

easily oxidised by a mixture of potassium chlorate 
and nitric acid to arsenic acid, which may then 
be estimated as ammonio-magnesian jarsenate.— 


A. G. H. 


(e 2850.]—Tar Pavement.—In reply to J. A. 
O. G.“ an excellent pathway has been made within 


the last year in my immediate neighbourhood 
thus. Original pathways were of very common dark 
greyish loose gravel; these had a enten laid 
with an elevation of 6 or Gin. above the existing 
paths they were raked tolerably smooth, then had 
about in, of shingle which would pass through a 
Lin. xing put on, having been been previously put 
into boiling tar and well stirred ; these were taken 
hot out of the cauldron and at once laid down as 
evenly as possible by hand and left exposed for 
two br thred days. “They more tar was boiled, and 
fiber shingle that would pass through a Ain: mesh 
were stirred in and put an the coarser” ones 
previously lad “down and left''for a day; finally 
some powdered shell was dusted on the top'and 
imme ately'a tolerably heavy gon was fun 
several times over it until it presented a perfectly 
smooth surface. The paths have continued in 
splendid condition ever sinoe.— GAMMA SIGMA. 


[62853.}—Siamese Temples and Lightning. 


I have not been in Siam; I only know that in- 
teresting and rather enlightened people from 
books. You will meet with several modern accounts 
at the London libraries, The Siamese being Bud- 
hists, I should think their tall temple spires are of 
the incurved cone form, a favourite style of orna- 
ment with other Indo-Chinese races. I mean a very 
sharp cone, with a long narrow segment of a circle 
removed from the base line upwards; the fashion- 
able hat of Burmese nobles, male and female alike, 
is of this shape. Although the above lofty struc- 
tures are surmounted by copper balls, coated with 


sheet gold, I never saw damage by lightning.— 


Eos, 

(62867.J—Solution for Batteries.—There is 
no known excitant so good as dilute sulphuric 
acid, and no depolariser better than chromic acid, 
up to this date, and fcr the purpose you require, 


hints which may 
should happen to be at the seaside this autumn, he 

can see the work done. The apparatus which the 

Japidaries, who abound at every seaside town, use 

for cutting and polishing pebbles, is usually of the 

irougtest' kind. The tools required are—a lathe of 
‘the’ most simple description, a piece of- sheet iron 
ior tin plate about 4in. in diameter, ‘rounded and 
fitted:to'the lathe like a circular saw, a tool like a 
‘butcher's steel, with a square point tempered hard, 

adlab of Bath stone (flag), anda small piece of 
Watercof-⸗Ayr stone. The: circular plate dips into, 
a trough containing a mixture of emery, quartz, 
sand’, and water. “With! it.-the: pebbles may be 
readily suwn into elioes. The slices must-then: be 
‘affixed to a wooden face - plate by means of a cement: 
‘composed of resin; shellac, and Venice turpentine. 
Yóu: will thus be enabled to turn them: to the 
iréquired shape. ‘They are polished by rubbing on 
ia flag of Bath stone with a li his 
iwit) make them pretty smooth. To get: a fine 
polish rub them in the same manner, using putty- 
‘powder, instead of emery: on yon mayrrab With the 
Water-of, Ayr stonę., To 

mand of the stone he is. po l 
it to the centre of a flat piece of wood about 2ft. 
long, with the cement, before mentioned. The 
stone must be kept wet, while it is being operated 


striking manner by po 
jin. which the fossils are imbedded is frequently 


4 = a constant 


No other would give you anything like 2 volts per 
cell. To get the same E. M. F. with any other less 
corrosive or “cleaner or cheaper solution,” you 
would need at least twice the number of cells.— 
S. BOTTONE. 


ae l Sofion for Batteries.—It will be 
1 


cult to find a solution that will keep a battery 
driving a motor at a uniform speed for nine or ten 


hours at a stretch. Chromic and sulphuric acids 
are the best that could be commended. Fuller's 
cell might suit; but it is far from being cheap, 
and its solution is no cleaner than any of the 
others. So far as the clean solution is concerned, 
it may be said that they are all dirty.ä— BOBADIL. 


[62857.]—Polishing Pebbles.—H ere are a few 
be useful, and if the querist 


ittle finesemery. This: 


give. the operator a oopa- 
ihiak: it is ugual to.fix 


upon. Many of the pebbles found.on the seashore 
contain fossil remains, which are brought out in a 
lishing ; aad as the substance 


[62859.]— Heating Water.—Of course the 


ree given temperature must not be much above 200°, 
' It is purely a question of quantity to'be heated in 
ja given time, and depends greatly on the ciroula- 
ition in the pipes. Try } square foot ot pipe sur- 
i face to cubic foot of water. T. Q., Bristol. 


> ‘ 


(62859.]—Hesting Water.—The surface of 


pipe required would depend on the time in which 


you required to raise the water in tank to a certain 


temperature, the initial temperature’ of water in 
tank, and the temperature of utmosphere if tank 


senic and arsenions acid are Was not well lagge „ and. amount of water in tank. 


As long as the heat transmitted from the pipe to 
water in tank were greater than the loss by radia- 


tion from the, tank, the temperature of. water in 


tank would continue to rise. When you have found 

the amount of ‘heat required to be transmitted in a 

cértain time, to raise temperature of water to the 

required point, you can find the surface necessary 

to transmit that amount of heat in the time. 

q = thermal units of heat transmitted per hour per 
square Feat He ting surtace „„ c® © 

1 D to 200 
i = temperature of water in pipes | 
c = temperature of water in tan 


7a (41 — ¢?)2 4 


But 22 would gradually rise. If you work out the 
result for every 55 riae of temperatura, the result 
will be olose enough for,all raquirements.—-ELAG. 

[62861.]—Ohloride of Galoium Orystals-— 
This walt is extremely eolnble in rater. To ob- 
tain pure orystals it must be borne in mind, thab a 
concentrated solution of CaCl, dissolves appreciable 
quantities of CaH,O,; make sure, by adding HCl 
till litmus paper just gives an acid reaction, that 
such is not the case. Grimshaw (Chemical News, 
table XXX.) describes this combination of CaCl, 
and gives the formula as O 8501 + 7H. O. I 
mention this fact because the marble you have 
dissolved may contain iron; in that case, it is 
necessary to put a small quantity of CaH,O, 
(slaked lime) in the solution. This will preoipi- 
tate any Fe,Cl, which may exist in solution; but 
a small quantity of CaH,O, will also be taken up, 
and must be transferred, as above, into CaCl,. The 
liquid is now evaporated very considerably, and 


set aside to cool; large orystals will form if this 


evaporation has been carried on far enough. They 
correspond to the formula CaCl, + 6H,0; they 
are extremely deliquescent, and you will find some 
difficulty in keeping them, I would be inclined 
to doubt that it could be done otherwise than by 
putting the crystals in sealed glass tubes. Chloride 
of calcium can be dissolved in alcohol; this liquid 


i T ~fo! Gutierineg A AA 


544 


at 80° Centigrade will dissolve 70 per cent. of its 
weight. The liquid evaporated yields crystals 
which contain 59 per cent. of alcohol, the alcohol 
taking the place of water of crystallisation; at 
293° C. water dissolves 50°67 parts of CaCl,. There 
is one point on which it is necessary to draw your 
attention: there is a crystalline form of CaCl, 
which only retains 4 molecules of water. It is 
produced from sursaturated solutions of the salt 
only. According to Lefevre 350 grammes of 
CaCl, + 6H,0 (crystallised) are to be dissolved in 
50 c.c. of water at 40°C. After cooling, the solu- 
tion will yield crystals if a small crystal of CaCl, 
+ 6H,O is dropped into it; without this addi- 
tion the crystallisation will not take place. In 
your experiments you may have produced a sur- 
saturated solution, and ‘this would account for 
your failing to obtain crystals. The crystals of 
CaCl, + 4H,O are in the shape of large plates, 
while CaCl, + 6H,O are rhombic.—CoPPER. 


(62864. ]|—Face-Plate.—Make a mark on face- 
Pe half the travel of surfacing-slide from centre. 

ow bring the slide back and fix ascriber or sharp- 
ointed tool in rest, and bring scriber and mark 
ust to touch nearest to you. Now turn spindle 
alf round and travel rest across to mark, and ad- 
ust until mark and scriber coincide.—T. C., 
ristol. 

{62866.]—Hydrochloric Acid.— do not believe 
that there is any commercial way of producing 
HCl otherwise than by converting NaCl into 
Na,SO, by means of H,SO,. It is perhaps a by- 
product still in England; but on the Continent, 
where Solway’s ammonia process has come into 
force for manufacturing Na,CO,, it is getting 
scarce. In fact, it has been going up in price, in 
Belgium notedly. Does it not strike the querist 
that the production of a solution of Cl in water 
and its subsequent treatment by electricity would 
make HCl a rather expensive chemical. It can be 
bought actually in Belgium, delivered at works, for 
under £1 per ton. Three years ago I bought large 
quantities for 15s. per ton delivered.— COPPER. 


[62866.] — Hydrochloric Acid.—To manu- 
facture this without its being a by-product is easy 
enough, without having recourse to such an ex- 
pensive method of electric combination, Whether 
any but a madman would attempt to prepare this 
commercially as a direct product, when it is one of 
the cheapest of waste productions, is another 
question. Annexed are a few of the methods by 
which hydrochloric acid (HCI) and its solution may 
be obtained directly: 1st. By the action of day- 
light on a mixture of equal volumes hydrogen and 
chlorine. 2nd. By the action of sulphuric acid on 
common salt, aided by heat. 3rd. By exposing 
a solution of chlorine in water to sunlight.— 
S. BOTTONE. 


[62867..—Troublesome Zino Rod. — The 
white substance is probably zinc oxychloride.— 
PRINCIPIA. 

162867.] — Troublesome Zine Rod. — This 
query should have been headed How to make a 
mess in a battery.” The magnesia has been 
liberated by the action of the zinc and cakes round 
the zinc. To avoid it, throw away the existing 
solution, and make up a fresh solution. If you 
think the solution is acid, and requires neutralising, 
do so by immersing in it a few strips of zinc until 
no more are dissolved.—S, BOTTONE. 


[62872.]—Oil Gas.—A few printers mistakes 
have crept into this query, which kindly allow me 
to correct. It is meant that the total production of 
coal gas from the two furnaces or six retorts would 
be the quantity stated per 12 hours, and not from 
each. The saving upon 500 lights should read 800- 
10ths (pence), or 6s. 8d. per day. For “does not go 
as far in the way of illuming " read “ does not go as 
far asin the way of illuminating."—MARIENBERG. 


[62873.|—Leyden Jar and Fulminating 
Pane.—There is no fault either in coil or jar, 
under the circumstances, as described. When a 
coil is worked in connection with a jar, the charge 
which the jar receives is at once discharged 
through the coil. This is why no trace of electri- 
oity is found afterwards in the jar. There is but 
little increase in the length of a spark from a jar 
charged froma coil. The sparks are seen to be 
thick and bushy. The same remarks apply to the 
fulminating pane.——BOBADIL. 


(62873.|— Leyden Jar and Fulminating 
Pane.—I send in this week an article on condensers, 
which will probably appear in our next issue, in 
which a full account of all that is necessary to 
secure good results is given. I may point out that 
to charge a Leyden jar by the coil the jar must be 
insulated ; one of the electrodes of the coil being 
attached to the knob of the jar, the other some 


little distance from the outside of the coating of- 


the jar. The jar can be insulated by standing it on 
a sheet of good ebonite. 
pane, this latter should stand upright on an ebonite 
foot, one electrode be placed in contact with one 
coating, and the other electrode placed about tin. 
off. The pane will soon charge and “ flash” over. 
—S. BOTTONE. 
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[62878.|—Leyden Jar and Fulminating 
Pane.—I should have said that there was a crack 
or small hole in your jar; but as you have made 
them “of all sizes,” 1 suppose this cannot have 
been the cause of failure. It is not particularly 
easy in practice to charge a jar with an induction 
coil; you want a regular frictional electrical 
machine, which would soon charge the jar. Positive 
electricity goes into the knob, and repels positive 
from the outside ; therefore the outside tinfoil must 
be in connection with the earth—don’t forget that. 
I never found any difficulty in making them, so I 
expect you will require a machine, not a coil. The 
same applies to the fulminating pane, which you 
have all right, as far as construction goes. I 
presume you know that the glass of both jar and 
pane must be scrupulously clean and dry, hot if 
possible.— R. A. R. BENNETT. 


[62874.J— Medical Electricity.— Here is what 
Dr. Garratt says in his book on the relative value 
of batteries :—“ Daniell's is now so improved that 
it is the most permanent and even-working battery 
known, and for medical purposes is invaluable, 
particularly for the so-called constant galvanic cur- 
rent. Again he says: “Some thirty to fifty of 
these cups connected consecutively form a battery 
sufficiently powerful for any remedial purposes, 
and yet, if well managed, will run for half a year 
in good working order without replenishing, ex- 
cept with water.” As this was written 20 years 
ago, you will probably meet with some more port- 
able and equally efficient appliance at the elec- 
trical instrument makers.— Eos. 


[62874.] — Medical Electricity—To MR. 
BOTTONE AND “Kos.”—It is perfectly possible 
to build a Daniell battery that shall serve well as 
a medical battery, and give a large current of low 
tension and great constancy. To this end will be 
needed at least 24 quart cells. If these be con- 
nected in two sets of 12 in series, an E.M.F. of 
about 12 volts will’ result, and this will be 
sufficient to send a current through the skin, if 
moistened. At Dr. Caplin's we used to employ 12 
cells of the Walker type (two platinised graphites, 
8in. by 6in., and one zinc, excited by dilute sul- 
phuric acid, 1 to 10 of water). These gave a very 
good current for an hour at a time, and recovered a 
considerable portion of their power if the plates 
were withdrawn from the solution for a few 
minutes. The Leclanché type does not de: it 
“runs down ” in about 15 minutes.—S. BOTTONE. 


[62875.]—Painting Furniture.— These lines 
are drawn with what are called fine liners—that 
is, brushes known as fine liners. Sable is best. 
Take the brush with your forefinger and thumb, 
the other three fingers bearing to the edge of the 
mark you have todo. Commencing at the distance 
you wish the lines to be in from the edge, draw the 
brush backwards, gauging the distance with your 
hand. When you refill the brush and start again 
let your brush drop a little way back on the old 
line ; but do not let it drop all at once, but have it 
on the move, otherwise you will have a fat line 
just there. Make your lining colours to dry 
quickly. Some use them in distemper, as it is 
termed. If you are about to try, have a brush 
handle 4ft. or 5ft. long, paint it, and then draw 
some fine lines up through it (straight, of course), 
gauging it with your fingers. When you can ac- 
complish this well, you can try your hand on fur- 
niture. Draw the lines quickly.—J. C. 


B Coil. — The advantage 
obtained by dividing the secondary into sections is 
more through insulation of the secondary. In a coil 
without sections the greatest difference of potential 
is between the inside and the outside layers, the 
poles coming from them. In this arrangement it 
is almost impossible to have thorough insulation. 
The greatest care is needed to keep the electricity 
of the inmost layer of wire from leaping into the 
primary coil, and even though this is done there is 
a Leyden jar action between the inmost layer of 
the secondary and the outmost layer of the 
primary coil. To get over this defect sections are 
employed. The length of spark obtainable from 
a coil with Dyer’s quantity of wire is about fin.— 
BoBADIL. 

[62876.]—Induction Coil (Sections in).—The. 
advantage in having vertical sections in an induction 
coil is that by that mode of construction, those 
portions of the secondary wire which find themselves 
in the most exalted: and contrary electrical con- 
ditions are just those which are farthest apart, and 
best insulated from each other. A coil consisting 
of the quantities and gauges of wire mentioned in 
yours of last week would give, if properly fitted with 
condenser, a spark about jin. long, when excited by 
a single-cell bichromate or chromic-acid battery 
exposing about 16sq.in. of negative surface. 1 
must point out that “ Dyer” in his last edition of 
his work on Intensity Coils“ says 60z. of No. 38, 
and not 32.—8. BOT TONE. 


[62877.]J—Faulty Electric Bell.— The salt 
which forms on the battery terminals is copper 
oxychloride (Brunswick green). When copper is 
digested in a solution of ammonium chloride (sal 


ammoniac), or hydrochlorio acid, and is exposed to 
the air, it forms the above salt. It is caused by 
“oreeping” salts getting at the brass, and so cor- 
roding it. Coat the carbon or zinc with a layer of 
parafflu wax just below terminal.—PRINCIPIA, 


„ Electric Bell. — The blue 
substance on the binding sorews is caused by tbe 
battery solution creeping up the zinc or carbon 
and destroying the connection. This is a frequent 
source of trouble. The querist does not say which 
battery he uses, but he might try thoroughly clean- 
ing the faulty screws, giving the head of the carbon 
a good coat of Branswick black, or steeping it in 
melting paraffin wax. If the zinc be 4 rod, Brun- 
wick black it about the end near its binding screw; 
if a cylinder, all round the top edge.—BOBADIL, 


[62878.]—Dynamo.—To MR. BOTTONE.—Wire 
on armature 5 to 6lb. No. 16, wire on F. M. Alb. 
No. 20 in series, the whole in shunt with the 
brushes; pulley about 3hin. diameter, speed from 
1,600 to 2,400 per minute, according to goodness 
and softness of iron, &o.—S. BOTTONE. 


[62881.]—-Marine Engines.— You will find 
the information required in “The Practical Engi- 
neer’s Handbook,” by Hutton, published by C. 
Lockwood and Co., London, which is, without 
doubt, the best handbook for general engineers as 
well as marine engineers, It is crammed full of 
reliable practical information, of a sort seldom 
found in books, about mill-engines, locomotive 
and marine engines, and other engineering work. 
—ALBERT POWELL. ' 


[62882.]—Niaudet’s Battery.—A plate of 
zine is placed in a solution containing 24 per cent. 
of common salt in water. The carbon plate stands 
in a porous cell packed with frayments of carbon 
and chloride of lime. Initial E. M. F. about 165 
volt, which falls to 1°5 volt. The resistance of 
the common form is 5 qhms. per cell; hence the 
current on the short circuit 4 of an ampère, Action 
only goes on when the circuit is closed, and lasts 
for several months if used intermittently. The 
cells must be hermetically sealed with pitch or 
marine glue.—S. BOTTONE. 


[62882.|—Niaudet's Battery.—Cazin '(“Traité 
Théorique des Piles Hlectriques) gives a very high 
character to this battery. It seems by his account 
to keep its strength well. I take the following 
statements from his work, and hope they may be 
useful to querist:—Freshly-charged FE. M. F. i 
1°6 volt; after several months open cirouit, 15 
volt, This battery polarises to a certain extent, 
and the E. M. F. of polarisation may attain Ich of 
the total E.M.F. The battery recovers, however, 
very rapidly its power if set at rest. An element 
working on a circuit having a resistance of 1 ohm 
had lost 18 per cent. of its E.M.F. after 40 minutes. 
After a rest of 40 minutes 7 per cent. was 
regained, and at the expiration of two hours the 
E.M.F. was the same ga before starting.—COPPER. 


[62884.]—Musty Butter.—Melt the butter ins 
water-bath with animal charcoal, coarsely powd 
and well sifted from dust; skim, remove, and 
strain through flannel; then salt.—W. A. 


[62884,]—Musty Butter.—‘ B. E” might try 
squeezing the butter through a strainer an allow- 
ing it to fall into water, where it may be washed 
in its finely-divided state with solution of boracic 
acid; but if it has a really musty taste, I question 
if anything will improve it. When butter be 
comes rancid, it may be improved by treating wi 
strainer as above described, and putting sods 
bicarb. in the water, which takes up the free fatty 
acids that cause the rancidity. I have lately seen 
strainers somewhat like large lemon-squeezen, 
that would be very suitable for the purpose— 
DOCTOR MEDICINZ. 


[62886.]—Flux.—I remember reading that 
silicon was necessary to make the iron fluid enough. 
I think I saw it in Engineering some months sinc. 
T. C., Bristol. 


[62886.]—Flux.—Dr. Percy says that wrought 
iron is not fusible, except at temperatures rarely 
attainable in furnaces. The experience of every 
ironworker corroborates the statement of Dr. 
Percy; but the querist wants a flux to mar 
melted wrought iron more liquid (1), and says it is 
possible. I am afraid Troughener has made 
some mistake. NUN. DOR. ; 


[62886.] — Flux. — Has “Troughener” a 
fluorspar (Ca Flz)? It is a very powerful 1 
am afraid, however, that he will find some diff 
culty in getting wrought iron sufficiently fluid to 
run into moulds. Büchner (‘Lehrbuch der 
Unorganischen Chemie") gives the follo rì Pro- 
cess, of which I translate the description: se 
cut up into small pieces, mixed with Fe, On 38 
placed in a Hessian crucible. A covering of 58 
glass is placed on the mixture, and the lid of te 
crucible luted on. The crucible is then subjec 
to the greatest heat obtainable in a „ g 
blast furnace. The oxygen of FeO, burns the 
carbon in wire, and the oxide in excess dissolves © 
the glass. It is possible to produce ingots 
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` 60° Fahr. it would keep ‘sweet for days, and I sus- 
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nearly pure, Density 7'8432.” The anthor does 
not, however, say whether the iron can be got fluid 
enough for pouring., I hope this may be yseful.— 


COoPEREZ. i 


[62887.]-—Triple Expansion.The: greater 
the range of temperatures between which an engine 
works the higher the theoretical efficiency. We 
cannot go below a certain point. The loss, below 
that point is thus a constant quantity. Therefore, 
the higher the point we start from the smaller be- 
comes the percentage of loss. If we could find a 
non-conducting material for our cylinders we would 
not need to compound engines; but where the 


e of temperatures is very great in one cylinder | 


it is found that there is a great loss from the steam 
being condensed at the beginning of the stroke by 
the comparatively’ cool ‘cylinder walls, and re- 
evaporated towards end of ‘stroke. But if we 
employ a number of cylinders’ the range of tem- 
peratures in auy one becomes small according to 
the number we employ; and the loss from this 
cause is thus reduced. But there is a limit to the 
number we can employ as the friction of the extra 
number of working paris becomes greater than the 
gain in efficiency of the steam. There are quad- 
ruple expansion engines giving satisfaction; but 
above this number I have not heard of any really 
practical results. To calculate I. H. P., take the 
mean pressure per square inch on piston (which 
you will get from the cards), & area of piston in 


square inches, x length of stroke in feet, Xx revo-|, 162900 red. ours 
a remedy for large blisters on the sole of thé foot, extend- 
ing from the toes to the instep? Would sea-bathiog be 
‘of apy v ri qhe patiant ‘is a girl of aoe and a 0 
rather heavily built. No ative remedies have yet. heen 
‘tried. -V. J. B. . ge i Goiti eae 


lutions per minute x 2 F 33, 000, the result, is 
LH.P.— LAG. E 8 e 


62890. —Viotoria. Organette. I think: this 
querist must, on reflection, see that it is impossible 
to answer his question without inspecting the 
instrument. Perhaps the spring may have slipped. 
Can he not take it to. pieces and examine it ). 

o ddr ADe. i 1 i Pp > i 

(62892.]—Milk in Hot Weather.—To 
serve sweet, it should be passed over a refrigerator’ 
immediately after coming'from the cow, and oooled 


as much as possible. If kept at a temperature of 


pore it is by the free use of ‘ice it is preserved in 
ot.olimates. As I stated before, I believe boracic 
acid to be quite harmless in the: small. quantity 
necessary to keep milk from turning sour in less 
than 24 hours. If it.is only required for private 
use, boiling will prevent its turning acid, probably 
by destroying the germs.—DOCTOR MEDICINÆ, 


[62896.]—Mrore. Wind wanted for Har- 
monium.—It may be taken for granted that the 
bellows was large enough; it therefore follows 
that there is a leak somewhere. It may be that 
the valves in the féeders have curled, and so let 
out the wind they have just taken in, instead of 
sending it all into the reservoir. The querist 
should give more particulars, and say how many 
strokes of the pedals it requires to fill the reser- 
voir, and how long the latter is emptying when no 
stops are drawn 2G. L. B. 

62896. Harmonium. — It is very probable’ 
that the bellows is at fault, though air may escape 
from other parts, such as from the wihd:trunks, or 
between the soundboard, and the top of valve- 
board, If the querist thinks he can manage it, I 
should advise him to pull it to pieces and examine 
each part. separately, sq as to ascertain where the 
wind escapes. Pake the bellows out and test the 
feeders, also the reservoir and wind.trunks. See 


also that the soundboard fits down tight over the. 


wad on valveboard. The, wind may partly escape. 
between the leather valves, owing to the valves not 
closing properly. If 80, it will be better to replace 
with new leather valves. If you have to work the 


pedals, so rapidly as yon say, it proves, beyond 


oubt, that a great quantity of air escapes. Tou 
need not replace with larger bellows, unless the 
present bellows is in A ‘condition beyond requiring 
reasonable repairs.— G. FRYER, ` oe 
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The numbers and titles of queries which remain unan- 
bwered for Jwe weeks are inserted in this list, and Y stili 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 


G.W. Goods Engine, p. 304. 
Rock Orystal Spheres, 306. 
Mirror, 305. 

Boiler Query, 308. 

Speed and Feed of Saws, 305. 
Perkins’ Boiler, 305. 

Sextant Vernier, 305. 


Concert Flute, p. 401. 
Kiln, 401. 
Volcanic Repeating Arms, 401. 
New L.8.W.R. Loco., 401. 
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4 kilo. and above by these means. The iron isf 


be of service ih’ 


' years of age, ſeſt drum ot par, 
Feer eibi the resuit’ f 


of “ours” please supply table 
rolled joists from 4in. to 12 
ports? Load ia centre. 
same ?—HANDY. ' | 
Pre- 
from Gérman silver 7— W. F. C. WARD.: - 
z [62903.]-—Oódlirig Beer. I am in the beer trade, and 
‘Nave 
ales getting unpleasautly warm. I draw them by gravita- 
‘tion through lead pipes, with a 4f1t. fall. I’ am an old 


| [62904.]—D 


‘| our readers kinuly help 


| vibration 


pe hes aa a 


Brae OG QUERIES, — 
229 ee ree ee et 1 11 piles , e Lhe I 
: [62897.J—Equatorial ‘Telescope, Stand —1 am 
just oommenclug the construction of á stand for an 8Zin. 
mirrór, on a modifloation off Browning's pattern; bat 
having never had an opportunity of seeing one of these 
stands, shauld:be glad if ang one can give me replies to the 
following. Is the divided hour-cirole fixed in position 
with the line joining hours XXIV. and XII. in the 
meridian, or is it, made to revolye with the upper plate 
carrying the deolination axis, or is it capable of being 
rotated independently of either and of being clamped to 
the.upper plate when set to any partioular star? What 
should be the diameter; of honr-circle for ia istand of this 
san an what should: be the diameter af declination axis? 


s 0 ei 
ee t 
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4 (62898.]—Deafness.—As the, subject of ear disorders 
is being, eie den your ra per, perhaps some of your 
readers coul pay whether any -special treatment would 
ais case, or whether it would be advisable 
to consult a specialist, and whom‘? Patient is a boy, ten 
ite, bloodless, and thick- 
of inflammation from earache ap 


age of four or five. Have also noticed partial insensibility 
to ammonia fumes on applying it to nostril on same side. 
One or two:small lumps on side of neck, from teething 
most likely. Would that have any connection with it? 


Nose used to blead profusely, but injection of iron stopped 


‘(62899.]—Blacking Ironwork.—Oan Mr. Lancaster 
ox any. of ours tall me howto black by means of stain- 
ing small pieces of fine ironwork, I have tried coal 
smoke, but find the black rubs off the corners in the 


i t 


polishing.—IRONWORKRR. l 


4 


162909. J.-Blistered Feet.—Can ot “oura” suggest 


i | J 


pien 22 * 1 wis 12 Sate ye eu í 11 i 

(62901.}—Rolled W, and Steel Joists.—Will auy 

owing breaking strains for 

Jin, deep with different sup- 

Also handy approximate rule for 

: rp Cd F „ an E 

[62902.)—Test for Platinum. VII any person be so 
kind as to tell me of a good test to ‘distinguish platinu 


1e 
been much ‘troubled during the past hot weather, the 


reader of the “ E., M.“ and often looked through, its pages 


hoping to find some simple cooler that could be easily con- 


‘structed and applied to rem 
of your numerous corréspondents will help me out of the 
trouble and'preserve the good name of+-BONIFAGE,'"''  ' 
-Rot.—I should be glad if some of your 
readers cold tell me what is best to de done to prevent 
idry-rot. I have had to take the joists and floor u 


455 g 


iknow if there is nothing I can apply to them, which will 


iprevent them going again. The joiner recommends tarring 


them. Is that any good 7— W. G. 


- [62905.]—Legal.—My midsummer quarter's house- rent 


wassent by post as usual to my landlord's agent, who 


acknowledges receiving same, but has not.{sent the usual 
quarterly receipt. He says that through a mistake my; 
thai T owe gno querer was reoeipted as. Lady Day, and 


that I owe t 


ce 
O 
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1629061) —Paint to Resist Aoids.— Wil some of 
me toa rene pi for: making a paint: 
or varnish capable of resisting; the action of acids upon. 
iron castings that are exposed to liquid dyes?—J,'R. R. 


| (62907..—Soldering Bits Heated by Gas.—Will: 


one give full parsoner of what maa gas-heated 
opper bit is con¥idered to do the best wo 
about the cost of same 7A. , Liverpool. 


dat 


e 3 z 

{62908.]J—Frittion of Solids! and Fluids. 
Would any reader be Kind enougli to give me any ih forma 
tion; or refer me to authorities: on the friction: of solids: 
falling by their own! weight throngh: fluids 2A. E. F., | 


Manchester. doaa ool 71 „ „ 11 1311257 


f 


{62909.|—German ‘Barm>—QOan: any of the readers 
of ff Qura tell me how. this article is made ontho Con- 
Peeve] 
‘|: [62910:}— Bicycle: Springs.--Oan any of our bioyele - 

8 A5 
wheel; it has ball. 


tinent 7A, E. F., Manchester. per i 


riding readers, help mein the. following? Tam ridin 
54 in. ordinary bleycle with 18in. back 
i new this season, yet I flud a good bit of 

nthe backbone and little wheel, the fork of 
which is hollow. Now I want to make a spring to carry 
the little wheel and fix to the spindle holes in back fork 
without altering the fork in any way. Can anyone give 
me a sketch and instructions how to make a spring answer 
the above purpose ?—NEVAH. 


(62911.]—Circular Outters for Lathes.—Will 
some of our correspondents in lathe matters kindly say 


which is the best form of teeth for ciroular cutter ? Also 


number of teeth for various diameters. I have lately had 
a quantity of slots to cut in iron about din. deep and lin. 


long. After outting about six dozen, the edge of the 


teeth was either dull or snipped off. I made the cutter of 
good steel and hardened in oil at a cherry-red heat.— 
WALLACE, . 


{62912..—Dissolved Bones.—-Can this manure be 
made at home conveniently ? Is there a machine worked 
by hand to break up the bones ?—NAVEE. 


(62913.])—Petroleum and Hot-Air Engines.— 
Will some ot your correaponaents kindly give me practi- 
cal advice as to the working of petroleum and hot-air 
engines for light farm work (ohaff-outting, &c.), approxi- 


mate cost per horse-power or fractions of a horse-power ; 
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| is preferable ?—W. K. 


remedy the evil. T trust some 


up of a 
room, and before putting down fresh ones should like to 


| 
ireader of the E. 

ne quarter's, rent. J sent. him copies of re- 
pt ‘signed by Hinseld 101 Lady-day and also for the (thereon; 


ist mas quarter; but be threatens to proceed unless I C 


pay! Will the two receipts be a bar to any proceedings. 
on his part, as I have mislaid my other reoeipts.— POOHR 
„ 1 ’ 


t 


; and what is 


‘monium with stops.” 
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what attention is required, also what description of engine 


[62914 ]—Ooll.— Would, some able correspondent oblige 
by answering the following ?, I gaw a medical coil a few 
days ago, the secondary was not attached tothe primary, 
the primary had four ends, two'of the ends were attached 
to one of the battery terminals, the other to hammer as 
per usual. I want to know how the primary is wound on; 
it works with very little battery power, and is it any better 
wound on that way ?—R. M. . 


162915. B.Sc. Pass Hxam., London. — Will 
gomeoue please tell me, what; bobs to read for this in 
mixed mathematics 7—INIER B. S0. ; 


:{62016.}—Tobsoco Adulterants.—Perhaps some 
of your correspondents, would: Kindly state their experi- 
shee of (1) detection of glycerine in tobaczo? (2) 
Estimation of nicotine in tobacco ?—W. S. 


(62917.)-- Nominal and Indicated Horse- 
power Difference between American and 
nglish Scale.—Oan any reader state what is the rule 
for calcaluting American horse-power, both nominal and 
indicated? I believe it differs considerably from {the 
English scale.— J. H. J. sp e 4 T 


[62918.]--E.M.F of Batteriesi—Will some electrical 
reader kindly say where a table of the comparative E.M.F. 
of gg ee butteries in use is to be found, or give one ? 
T. VINE, | | 


(62919.]—Lift for Well.—Will a reader of the 
ENGLISH MeCHANIO Kindly help me over my difficulty? 
I wisn to know what size whebls, &c., I shall require to 
let mybelf down a well, say, 60ft. deep moderately quick 
(not to be dangerous) by my simply grasping a chain, my - 
awn: weight, say, 14 stone, to he the power to put the 
clockwork in motion, to work similar, to the weights of a 
common Datch clock, only all the works to be made of 
metal? Also the strength of chain it will require to 
carry its own weight and the 14 stone P—W. OC. HUNT. © 


(62920.]—Tomatoes.--This delicious fruit being now 
well on towards ripening, would someone kindly give a 
reliable receipt for preserving as sauce for winter use ? 
I bolled down a large quantity last season to less than 
one-third of original buik, but ib did not keep and turned 
winey, and evidently. fermented; even before opening the 
bottles, or at any rate, did. 0. immediately on opening. 
Is any admixture required, and what, and in what pro- 
portional quantities to weight of tomatoes used? I 
would beg to suggest fullest particulars, not only as to 
state or degree of ripeness when picked, treatment 


| previous to bolling, degree of boiiing down, &o., but also 
us to size, kind of preserving bottles | 
Should any sealing fluid be poured upon the juice to ex- 


sealing, storing, &c. 


olude air before closing the bottles, and of what should 
this consist? I treated fully 50lb. last year; but from 


some reason unknowa to me quite failed, and it was utterly 


wasted, I doubt not but that a proved receipt would be 


olf great value to many of our friends as well as—M. 


_(62921.]—Geometrical Conios —If T be the point 


lof concourse of any two tangents to, a parabola at P and 


Q, and the diameter through T is drawn cutting the tan- 


i gent to any point of the curve between P and Q in r, and 
ithe chord PQ in F; show that $ y ot 


. „Tr. TV PIT A. TO 
TD. T.“ TTT l 
where vand v are the points of intersection of TF and 
the ordinates of P aud Q (produced if necessary) to the 
diameter through the point of coutact of the third tangent, 
—J. R. 8. l i Sea 1 S Peek i i , 
[62922.]-—Ground Rents.—Should be obliged if any 
W. 9 give me the following in- 
formation, Bennet took a piece of land on a lease for 999 
years. from Grean, and afterwards’ built’ some. cottages 
Bennet has ‘paid the ground rent for the 


to Smith, subjeot to a proportionate ground rent, is it 
legal for Smith to pay his ground, rent to ne paß tro 
whom he purchased the property, or can he pay it to 
Green if all parties are agreeable ?—GROUND RENT. 


(62993.]—Photographic.—-Can any of your readers 
tinform me a way to make a temporary flexible support 


‘for carbon prints, if not expansive wnen wet so much the 
better, as I wand the prints to he no larger than the 
zegative is? I want to, transfer them to à solid, non- 
‘flexible surfacé, hence zinc or glass would not do, as the 
ione might slip over the other and be out of position, or 
might not come away entire. Also, ‘is there'any glue or 
gelatine cheaper than Nelsons sheet gelatine for making 
vissue ? Tue autotype smells very like glue. Gelatine 
like amber or Nelson’s is very expensive, abont 3s. Ib. 
GELATINE. 


998 N Spei 

| [862924.]-—Steam.—An engine pses 10lb. of steam per 
lminute, the feed 8 18 bodeg. F., the boiler 
temperature 300dleg. F, and: that of tha condenser is 
104deg. F. What is the theoretical maximum efficiency; 
of the engine? State Regnault's formula for the total 
heat of steam at a giyen temperature, and deduce the 
amount of heat, which each Ib. of steam has received in 
the boiler. What horse-power would be developed if the 
engine worked asa perfect engine? 2nd. If a boiler gives 
out 100 cubic feet of steam per minute, and propelsa 
piston with an average pressure of 50l b., what is horse- 
power of the engine? 3rd. What is meant by the adia- 
batic expansion of a gas? Find the equation for the 
adiabatic expansion of air, set out approximately the 
curve of adiabatic expansion of steam.—W. W. 


(62925.)—Harmonium Swell.—Mr. Mason J. 
Matthews, on page 386, Vol. X, gives a very lucid desorip- 
tion of how to add self-acting swell to harmonium with- 
out stops, and conclifdes his article by saying, In my 
next I will describe how to add seif-acting swell to har- 
This latter article I am not in 
possession of, and wishing to add the above to harmonium 
with stops, would any correspondent refer to above 
volume, and give me Mr. J. M.'s method, supposing the 
above appeared? If not, will any correspondent give me 
the practical way of adding above? A drawing would 
oblige, as I cannot see clearly how stop action is arranged. 
Is the self-acting swell preferable to being actuated by 
knee? If practicable, I intend to have expression stop as 
well. My harmonium, which is a one-row, I have made 


i 
l 


‘from instructions whioh have appeared in the H. M.“ 


W. L. 
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162926. —- Mechanical Diesinking.—In a letter 
in Times of 25th July Mr. Poynter, in commenting on the 
deficiencies of the new coinage, says : Surely they have 
at the Mint machinery by Which faithful reproductions of 
Mr. Boehm’s relief could have been made; this is a point 
on which modern mechanical skill has left us no difi- 
culties,” A short description of such machine or refer- 
ence to book. &o., giving a full account of it, or especi- 
ally where in London it could ba seen, would greatly 
oblige writer, who has last eight vols., but can find 
nothing suitable for above contained therein.— W. M. 


(62927..—Tank Locom»tives.—Can any reader 
give particulars of the following ?—G.N. : 116, 122, 2¢1, 
274, 513. 623, 622, 695. G.W.: 5, 1401, 615. 464, 455, 977, 
1447, 628, 333, 222. 520, 1163, 1478, 538, 845, 1834, 545, 568, 
830, 841. I should also like to know the numbers of all 
the engines which belong to the same classes as the above. 


ANSWERS TO CORRESPONDENTS. 


—+44— 


% Ali communications should be addressed to the EDITOR 
of the ENGLISH MEQHANIO, 832, Strand, . C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
for illustrations on separate pieces of paper. 2. Put titles 
to queries, and when answering beanie put the numbers 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, queries, 
or replies. 4. Letters or queries asking for addresses of 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tjon, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6, Letters sent to corre- 


162928.]—Navigation.— What books contain informa- | spondenta, under cover to the Editor, are not forwarded, 


tion on the tollowing subjects? Magnetising ships, 
Napier's deviation diagrams. compensation of compasscs, 
Napier’s graphio method ?—CyYCLONEs. 


CHESS. 


ALL Communications for this department must be 
addressed to J, PIEROE, Langley House, Dorking. 


PROBLEM gy hee J. PIERCE. 
8 
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White to play and mate in three moves, 


N 


White. 


SOLUTION TO 55 


White. . 
1. Q-Kt 6. 1. B takes Q (a). 
2. P-Q 4 (ch) 2. P takes P (e p.) 
3. R mates 
(a) 1. Kt (Kt 3) B5 (b) 
2. Q takes P (ch), &o. 
(5) 1. P-K 6 (c) 
2. R-R 4, &o. 


(c) 1. P-R s (d) 
2. Q takes Kt (Kt 3), &c. 

(d) 1. Any other 
2. Q-Kt 2, &o. 


NOTICES TO CORRESPONDENTS. 
CORRECT solutions to 1,052 by H. Hosey-Davis, Hensing, 
and G. A. A. Walker; to 1053 by H. Hosey-Davis and G. 
A, A. Walker. 


OTHELLO.—Name entered for new Tourney. As soon 
as ever we have twelve competitors tourney will begin ; 
at present there are four only. As the prizes are valuable, 
and there is no entrance fee, unless there are at least 
1 entries within a fortnight the offer will be with · 

awn. 


A. DEAN.—Name entered. We have considered your 
proposal on previous occasion, and we think more is to be 
said against than for it. 

H. F. L. M.—Many thanks for B. O. P. and for notice. 

A. DEAN.—We think in your attempt ‘at 1064 you have 
overlooked the force of the defence 1 How does 


white then proceed ? 


HENSING.—Thanks for problem. Always glad to hear 
from you, 

OUT of the eight competitors who obtained full marks 
in Tourney B, six have still obtained full marks inthe 
further competition in problems of three and four moves. 
We have considered, therefore, as they have all done so 
well, that they are all deserving of the first prize, which 
has now been awarded to each. We append their names: 
T. H. Billington, I. M. Brown, E. G. Cooper, H. Hosey- 
Davis, T. L. Robins, and G. A. A, Walker. 

We beg to draw attention, to a three-move solution 
Tourney,a two-move solution Tourney, and a problem 
Tourney about to be started by the Shefield Independent. 
Prizes to the value of £25 are to be competed for. Full 
ponar may be obtained by applying to the Chess 

ditor, 9, Victoria-terrace, Clontarf, Dublin. 

LS E r n — ee = 


Electric and Magnetic Apparatus.—Mesars. 
King, Mendham, and Co., of Bristol, have issued a 
new price list of the electric and magnetic apparatus 
manufactured by them, in which prices have been 
reduced where possible. Intended mainly for the 
use of the trade and shippers, this catalogue of 140 
pages will be useful to the student and the 
amateur, as it contains lists of parts of apparatus 
required for the making up of experimental 
appliances, and also a complete catalogue of useful 
works on eleotricity and magnetism. 


B- 5 


and the names of correspondents are not given to in- 
quirers. 


%“ Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


BACK NUMBERS. 


WE receive so many queries asking for directions how to 
make many instruments and appliances which have been 
fully described in back volumes, that we have compiled a 
list, which we shall insert in this column at intervals, of 
those most frequently sent, and as the numbers are still 
in stock, new subscribers should consult the list before 
sending their questions. 


‘Bookbinding : No. 613. 

Electric machines : Nos. 1,009, 1,025. 

Electro-magnets : Nos. 772. 

Lacquers : No. 866. 

Pattern Making: Nos. 938, 941, 943, 945, 948, 950, 952, 954, 
955, 956, 958, 959, 962, 963, 969, 974, 978, 986, 989, 993, 
995, 998, 1,000, 1,001, 1,003, 1,004, 1,008, 1,009, 1,010. 

Silver-plating : Nos. 1,009, 1,010. 

Varnishes : Nos. 478, 619, 675, 723, 775. 


The following sre the initials, &o., of letters to hand up 
to Wednesday evening, Aug. 3, and unacknowledged 
elsewhere 


W. G. PENNT.— J. Alexander.—A. Snowdon.— Rosarlo.— 
H. J. W.—Nomoplast.—Cassell and Co., Ltd.— O. Harley. 
W. R. Girlington.— East Coast.—Fred George.—G. T. 
Pardoe.— E. D. H. P.— T. Richardson. — Bona-Fide.— J. T. 
—One in a Fix.—A Fellow of the Royal Astronomical 
Society.—S- Bottone, . 


ANXIOUS MUSICIAN. (In some cases suitable stops are 
indicated, especially in educational works; but as a 
rule the selection is left to the taste of the organist. 
For the rest of your queries, we must really refer you to 
one of the cheap “tutors,” and the back volumes for 
illustrations of the parts referred to. Gemshorn“ 
means goat's horn,” “chamois horn,“ and is a 4ft. 
stop of metal. Salloſonal is from the Latin salice- 
tum,” a “place planted with willows,” which are 
thin, and is a small scale metal stop. *“ Bour- 
don” is French for “drone,” and it is usually applied 
to stopped pipes of wood, having the 16ft. tone. Dia- 
pason” is Greek for through all.“ It is of 8ft. tone, 
and is the chief stop in the organ.)—CONOCERTINA, (It 
is omitted because it is desired te keep down the num- 
berof notes, and the A can be more usefully spared 
from such instruments than other notes.)—OYCLONHS. 
(Very well; the query will be inserted.)—S.H. (We 
anewered you in this column not long ago. A good 
depilatory is made by mixing three parts of sulphide of 
sodium in crystals with ten parts of powdered quick- 
lime and ten parts of starch, made into a paste with 
water. A strong solution of sulphide of bariam made 
into a paste with starch powder and applied at once is 
also effective. No depilatory is really effective unless 
it destroys the roots, and that is done nowadays b 
passing a minute electric spark through the root of eac 
hair, which takes time. A rougher but equally effective 
method is to pull the hairs out, and that is done by 
means of ordinary pitch plasters. )—A BUGLER. (We 
know nothing about them. Why not inquire of those 
possessing them? If they are made, no doubt they 
are also sold.)—A MUSICAL. (See a reply on page 492. 
Theré are some directions for making dulcimers on 
p. 97, No. 914.)—O. T. R. (Why not look up the subject 
in recent volumes ? You might possibly find that your 
simplified arrangement for screw-cutting is old; but at 
any rate, as you have been advised to patent it, you can 
obtain protection nowadays for a little more than a 
sovereign, whivh will extend over ten months, and in 
that time you wili be able to ascertain whether there is 
anything in your invention or not. You can hardly 
expect us to use our space in order to instruvt you as to 
what ia required.)—OnHAs. READER. (We believe we 
have given all the processes to which you refer—onvw of 
them on p. 483, so recently as July 8, See p. 433, last 
volume, and the indices generally. You must make 
your own estimate as to cost.)—CARLOS, (The degree 
of B.So. is given only by Glasgow, Edinburgh, and Lon- 
don, und you will find full particulars in the respeotive 
si calendars * of those universities, A “university” 

education is not necessary—something more is required. 

There is much information in back volumes.)— PRIM- 

ROSE. (We have frequently given the information, 

which, moreover, you could obtain first-hand by inquiry 

at the Mercantile Marine Office in Dublin, where exa- 
minations are held on the first Monday in each month, 
which answers your second question. The answer to 

the first question depends on your acquirements. A 

candidate for a marine engineer’s certificate must have 

served three years in an engineers’ shop on the actual 
making or repairing of engines, and also one year at sea 
in the engine-room ; or as an alternative to the three 
years’ shop practice, he must have served at least four 
years at sea. You will understand from that the reason 
we do not answer your other questions, but refer you to 

Reed’s “ Eugineer's Handbook,” T. Reed} and Oo., Sun- 

derland, for all information about examination papers, 


Ec.) -AL FARD. (You may probably find the informa- 
tion required in “Weather Warniogs for Watchen,” 
published by Houlston and Sons, or in back volumes] 
—FROZEN AND BAKED. (We are not aware that the 
idea has been mooted in this countrv, and a reference to 
the letter of our correspondent will show that the mb- 
ject was brought up in conneetion with a meeting of 
the Illinois State Architects’ Institution. There is the 
Willesden Paper Co. here, and no doubt other firms are 
ready to supply paper of the kind required—to order.) 
—TIMBRE. (We saspect that plans and details wil} 
have.to be purchased of those who are prepared to 
supply them. They are scarcely likely to give this pro 
spective trade away into the hands of other builden. 
2. It is an American paper. and must no doubt be sob- 
scribed for annually. We do not recoliect the price. 
T. S. MIDDLETON. (You have only to get so many 
people (say, seven) to put their names down for shares, 
and then register the company: but in such matters 
you should obtain the services of those who understand 
the intricacies of the subject, or, at all events, procare 
the Acts governing them.) —XENIA. (From the depnty- 
master of the Mint, we suppos»; but we understand 
that they hive all been withdrawn. 2. No “inexpea 
sive book on the subject. J. G. Wood’s “ Insects at 
Home,” 10s. 6d., Longmans, will perhaps suit you.] 
CH. HUNTER. (Read Sprague's Electricity,” and any 
of the manuals on electric-lighting, a3 well as your back 
volumes.) -A. W. (It will no doubt be pub in the 
Journal of the Society ; but we presume you are aware 
that he has already described the method in our 
columns.)—W. A. W. (Seidlitz powders are usnally 
made up as follows :—In the blue paper, Potassio-tar- 
trate of soda (Rochelle salt) 2 drachms, bicarbonate of 
soda 40gr.; in the white paper, 35gr. of tartaric acid. 
They certainly have a diff-rent effect to soda-water, for 
asa rule that is nothing but water aérated with oar- 
bonic-acid gas.)—BOTANIC BEER. (See indices. You 
seem to have discovered what others have found ont, 
that fermented drinks of the kind will not keep with- 
out the addition of alcohol.) -A AMATEUR. (Ton will 
find details of such contrivances in almost any bick 
volume, in recent numbers, and perhap3 in this)— 
A. T. L. (Tou can procure such lenses from almost any 
of those firms who advertise lenses or optical work in 
our columns.) — J. M. (The plaster is poured into the 
mould in a rather thin state, and the mould is then 
rotated until the plaster sets.) — SPEED. (Qu ry alto- 
gether unsuitable, and against the rules. You canse 
a variety of such machines at any of the large printers’ 
brokers.)—H. WALKER. (Very likely two wonld de 
sufficient if well- polished reflectors were used. There 
is no better oil than paraffin for the purpose, and ths 
circular wicks with the button in the flame give the 
whitest light.) —GWALIA. (You will find directions for 
making gelatino-bromide plates in No. 1035, and other 
methods in back volumes.) 


A New Washable Truss.—An Important Inter- 
tlon.—Harness Xylonite Truss is the most perfect appliance erer 
invented. It gives complete comfort and support without irrite- 
tion. It has a beauti smooth, flesh-coloured surface, ani 
is guaranteed to last a lifetime.—Address: MEDICAL BATTERY 
COMPANY (Limited), 52 OXFORD STREET, LONDON, W. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE 


és. 64. for Six Months and lls. for Twelve Months, Post Free to 
SUPE at e e ie ee 

ol. 250. go nee or Belgium or ; 
(vin Brindisi), 188. 2d. to New Zealand, the Cape, the Wet 

ndies, Nova tia, Natal, or any of the 

Colonies, 1 
The remittance should be made by Post-office Order, Back 

numbers cannot be sent out of the United Kingdom dy the 

ordinary newspaper post, but must be remitted for at the atect 
4d. each to cover extra postage. 

Messrs, JAMES W. QUEEN and CO., of 924 Chestnut-atroot, Phi 
delphia, are authorised to receive subecr! ptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 
#50. gold, or Thirteen Shillings per annum, post free copies 
will be forwarded direct by mail from the a office in 
London. All subscriptions will commence with the number im 
isnod after the receipt of the subscription. If back n ane 
required to complete volumes, they must be paid for at the miso 
4d. each copy, to cover extra postage. 

Vols. IV., VIL, XXVL, XXVIIL, XXX., XXXIL, IIIIII 
x „ XIV., I, XXII., XXXVUL, III. 
II., XLL, XLII., XLIIL, and XLIV., bound in cloth, tsa 
Post free, 7a. 9d. 


All the other bound volumes are out of print. Subscribers wood 
do well te order volumes as soon as possible after the conslasies 
each half-yearly volume in February and August, as only è ad 


singly, price 2d. each, through any book- 
seller or newsagent, or Id. each, post free from the office (exams 
index numbers, which are 3d. each, or post free, 34d.). 

Indexes for Vols. L, VI., VIL, VUIL, and IX., 3d. each, Post free 
84d. each. Indexes to Vob XL., and to subsequent vols., Ad. esb, # 
post free, Sid. Cases for binding, le 6d. each. 


CHARGES FOR ADVERTISING. 


Thirty Words ee ees ce ee oe ee 2 6 
Evory additional eight words Be ee oe o 0 6 
Front Page Advertisements Five Shillings for the füt 40 wort, 

9d, per line. Paragraph ad One — 
er Une. No front page or paragraph ad inserted 


p vertisoment i 
ess than Five Shillings. Reduced terms for series of more than 
insertions may ke ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—tor a 


Twenty-four words ee ee eo ee ee oe 9 
For every succeeding Hight Word. @ 


ADVERTISEMENTS in the SIXPENNY SALE poron. 


Sixteen words ee es ee ee ee H 
For every succeeding Hight words... .. «. 0 
% It must de borne in mind that no Displayed advertisements 


can appear in the “ nuy Sale Column.’ ad 
must be ty peg tie AS, is made on repeated insertion, 
aad in oases where the amount sent exceeds Une — 
Publisher would be grateful if a P. O. O. could be ses 
stamps. Stamps, however (preferably halfpenny stampa may 
eent where it is inconvenient to obtain P. O. O.. 

The address is included as part of the advertisement, end charge! 
wy rtis ta must reach the office by 1 on Weidneslay v 

vertisemen 3 

asare insertion in the following Friday's une ; 


AUG. 19, 1887. 
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NOTES ON THE CONCERT-ROOM 
ORGAN.—II. 
By GEORGE ASHDOWN AUDSLEY, F. R. I. B. A. 


P-e going into details, scientific and 
practical, connected with the Concert- 
room Organ, it is, perhaps, desirable to 
briefly define the nature of such an instru- 
ment when it can be pronounced properly 
appointed. It is quite certain that no other 
class of Organ is called upon to meet so 
many demands upon its resources as that 
designed for the concert-room. A chamber 
Organ has, at the most, to meet very 
reasonable calls both in solo and accom- 
panimental playing, while a church Organ 
has, in its legitimate office, only to accom- 
pany the voices of the choir and congrega- 
tion, and to lend itself to a limited range 
of dignified solo music. On the other 
hand, a Concert-room Organ has a three- 
fold office to fulfil, and it must be able 
to meet any demand the musician may 
think proper to make. It must be capable of 
taking part, in conjunction with a full 
orchestra, in the accompaniment of the most 
complicated choral works; it should be 


equally capable, alone, of furnishing a sub- 


stitute for the entire orchestra, in the accom- 
paniment of the same choral works, when an 
orchestra is not forthcoming ; and, lastly, 
it must furnish the musician (I do not mean 
the ordinary organist, for his demands are 
limited) with proper materials for the effect- 
ive interpretation of the thoughts of his own 
or othex minds ; and for the rendition of the 
most complex compositions written either for 
the Organ or the orchestra. In short, the 
Concert-room instrument should be a perfect 
Organ and a full orchestra combined. 


It must be obvious that, to fulfil all the 
purposes above outlined, and be able to re- 
spond to the most exacting demands of the 
true musician, the Concert-room Organ can- 
not but bean extremely complicated machine. 
Truly, it must ever be complex in its nature 
andcon struction ; yet there ought to be so per- 
fect a system observed throughout both its 
tonal and mechanical structures that simplicity 
will appear to characterise all matters relating 
to its control. It may seem paradoxical 
when Isay that no Concert-room Organ yet 
constructed is complicated enough in its 
structure, or simple enough to readily re- 


spond to the ever-varying demands of the 


musician ; but there is really nothing para- 
doxical in the statement. Let me explain 
myself. Firstly, all the speaking stops should 


be grouped in the different departments of 
the instrument on a definite and easily-recog- 


nised system ; and when this is done, their 
number, however great, ceases to present the 
slightest element of confusion. Secondly, the 
means provided for the manipulation, singly 
or in any form of combination, of the com- 
plete series of stops should be so perfect and 
so easily mastered that no exercise of memory, 
and but a very slight acquaintance with the 
instrument, are necessary on the part of the 
organist. Thirdly, every department of the 


Organ should be wholly or partly expressive, 


and the means of controlling the several 
swells should be as simple as they are com- 
plete. Fourthly, the claviers should be so 
placed with reference to the Organ proper, that 
the player may hear perfectly the effects he 
is producing. All these conditions seem 
very simple, reasonable, and necessary ; 
yet there is not a Concert-room Organ in 
existence which comprises them, or even any 
two of them. Not a solitary English instru- 
ment presents any one of them in perfection 


VOL. XLV.—No. 1,169. 


Do not these facts show how much has to 
be done before the perfect Organ makes its 
appearance? 


Position of the Organ and its Olaviers. 


The position of the Organ in a concert- 
room is probably a matter on which there 
is scarcely any diversity of opinion ; but its 
popa treatment in the accepted position 

oes not appear to have received the attention 
it deserves on the part of the architect and 
others interested in the building and its 
Organ. As in the church, so in the concert- 
room, one finds, as a rule, far too little 
space provided for the accommodation of 
the instrument ultimately placed therein. 
The architect, from his very super- 
ficial knowledge of the nature and re- 
quirements of the Concert-room Organ, or 
in carrying out instructions not sufficiently 
considered by his clients, does either not pro- 
vide space enough, or provides it of a dis- 
advantageous kind, which practically amounts 
to the same thing. One noteworthy instance 
of blundering on the part of everyone con- 
cerned is afforded by the well-known concert- 
room belonging to the Liverpool Philhar- 
monic Society. This room, allowed to be 
the finest, acoustically considered, in Eng- 
gland, and one of the best in the world, has 
an atrociously bad Organ equally badly 
placed. Its situation with reference to the 
orchestra seats is the usual one; but the 
architect constructed a deep and narrow 
chamber for its reception, and, I may add, 
for its annihilation. The instrument placed 
therein is so bad in every way that one almost 
forgives the blunder which prevents its being 
heard ; but however fine the organ might be, 
its fate would be the same. It is quite safe 
to say that nothing in the shape of a cham- 
ber or deep recess should be constructed 
for the Organ; on the contrary, it should 
stand as uninclosed as possible, so that its 
every sound may have perfectly free egress, 
and reach the ear at its true value. It would 
be just as absurd to cram a full orchestra into 
a chamber, and compel it to play behind a 
heavy screen of woodwork and pipes, as it is 
to cram all the pipe-work of an Organ into 
a similarly objectionable place. The Organ 
in the Liverpool Philharmonic Hall certainly 
presents the most objectionable treatment 
known to me in an instance of any import- 
ance. 

In providing for the accommodation of an 
Organ, in its usual locality, behind and above 
the tiers of seats for the chorus singers and 
the orchestra, the architect should contrive 
to give as great a width as possible combined 
with moderate depth, rather than to form 
anything like a recess in a central position, 
with the view of concentrating the instru- 
ment into a deep mass with a comparatively 
narrow frontage. Two conditions are ne- 
cessary to a successful result, and these the 
architect and organ builder should never lose 
sight of ; namely, ample room within the 
limits of the Organ for all its sound-pro- 
ducing portions, so that every pipe may 
have absolute freedom of speech, and an 
ample frontage, practically uninclosed, to 
enable the sounds from every department to 
have perfectly free egress. 
remarks anent the position of the Organ 
proper and its treatment in that position 
must suffice for the present. I have now to 
say a few words on the position of the 
claviers—a matter, in a Concert-room Organ, 
ny, secondary to the position of Organ 
itself. | 


I have, I regret to say, not one favourable 
word to say with reference to the positions 
of the claviers belonging to Concert-room 
Organs at present erected in this country ; 
and until the matter is taken out of organ 
builders’ hands, or, at least, until they 
have no control over it, we need not expect 
to see a better state of things in this im- 
portant direction. Glancing once more at 


These brief. 


the representative Concert-room Organs I 
have previously spoken of, what do we 
see? In every instance, a most ob- 
jectionable arrangement. Ask Mr. W. 
T. Best what he thinks of the posi- 
tion he has had to occupy, for the last 
quarter of a century and more, while playing 
the organ in St. George’s Hall. Ask him if 
it is possible to form any correct idea of the 
effect the Organ is producing in thet locality 
the performer is compelled to place himself. 
I know very well what his answers to both 
these questions would be. The position of 
the claviers and, of course, the organist also, 
are quite as bad in the case of the Organ in 
the Albert Hall, South Kensington. They 
are all but as bad in regard to the Organ in 
the Public Hall, Glasgow, and only one 
decided degree better in the case of the Organ 
built by M. Cavaillé-Coll, in the Albert Hall, 
Sheffield. I only mention these Organs so as 
not to weary the reader; but I may add that 
every other Concert-room Organ in England 
displays the same unsatisfactory state of 
affairs. It is not difficult to understand why 
English builders have adhered to what 
may be called, for sake of distinction, 
the close direct position, or what may quite 
as appropriately be designated the hole- 
in-the-case position; but it is difficult to 
understand why they bave been allowed to 
adoptitin instruments of so much importance. 
In this position the claviers are contiguous to 
the sound-producing portions of the instru- 


ment ; and all the mechanism connected with 


both them and the draw-stop system is direct 
and comparatively simple. Much trouble, 
uncertainty, and expense is thereby saved to 
the builder. It is only right to remark that 
the peculiar formation of the end of St. 


George's Hall, in which the Organ is located, 


left Mr. Willis no choice as regards the 
position of the claviers. The regret here is 
that the architect did not understand matters 
connected with the Organ sufficiently to 
provide for a more satisfactory arrangement. 
Besides this, St. George’s Hall was not 
originally intended for the concert-room it 
has since become. The Albert Hall, at South 
Kensington, and the Public Hall, at Glasgow, 
were both designed as concert-rooms, and 
permanently fitted up as such : how comes 
it, then, that their Organs are almost as 
inconvenient, in the matter of their 
clavier positions, as the earlier instru- 
ment at Liverpool? In all these Organs 
the organist has to sit above the bighest tier 
of seats appropriated to the instrumentalists 
of the orchestra, with his back to the con- 
ductor; and, in addition to the multifarious 
calls upon his attention, has to watch the con- 
ductor’s baton in a mirror placed above the 
music desk. 

M. Cavaillé-Coll endeavoured to remedy 
this state of affairs somewhat in his Organ 
in the Albert Hall,at Sheffield. He reversed 
the claviers, placing them in an advanced 
console. The treatment is not quite satis- 
factory, for two reasons. Firstly, the console 
is not sufficiently advanced to enable the 
organist to perfectly realise the effect he is 
producing to the ears of his audience in the 
hall ; and, secondly, he is so seated, behind a 
high and deep console, that he cannot see the 
conductor save in a mirror placed obliquely 
on the top of the console. For ordinary solo 
playing, however, this arrangement has some 
advantages over those in the Organs previously 
noticed, for the. organist at least faces his 
audience, 


I now come to the consideration of the best 
position for the claviers in the orchestra ; 
and, as it happens, the two most important 
conditions affecting the organist, and the re- 
sult of his labours help materially the solu- 
tion of the question. It is essential that he 
should be so far removed from the sound- 
producing portions of his instrument as to be 


at all times able to realise exactly the effects 


he produces in solo playing, or when he alone 
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accompanies the choir, or in ensemble playing] and varied effects at the disposal of the 
with the orchestra. In the two latter cases | organist. The extreme limits may be fixed 
it is important that he should be as near as|at GGG, 10%ft. downwards, and c up- 
possible to and in full view of the conductor. | wards. The Organ in St. George's Hall, 
Such being the case, it is obvious that the | Liverpool, has all its four manual depart- 
best position is immediately in front of the | ments complete, from GGG to a? = 63 
conductor's desk, and, for the convenience of | notes. Much of the truly remarkable grandeur 
the front ranks of the orchestra, somewhat | of this majestic instrument is due to the 
lower 5 they a Some 1 is] unusual resources, in the Bass, which it 
necessary to arrange the console and all its | possesses. It only requires the performer to ; “al ; j 
accessories in a perfectly seemly fashion, so | know how to utilise them in a imines dis- weicht ie te 5 1 e 
that the organist assumes a subordinate place | tinct from the Pedal basses. It is, however, | each pile driven until it only moves Lin. per 
while aiding the full orchestra, and a suffi- | unlikely that the great expense entailed by | blow, will carry safely 6 tons 8 cwt. In this 
ciently prominent position when he is the the addition of so many large pipes, and the | case, the pile being supposed to be pointed, will 
solo artist. This is not the place to go into | space they demand for their proper accom- | be sustained by the friction of the earth against 
any matters relating to the design and con- modation, especially in swell-boxes, will ever | its sides. 
struction of the orchestra platform, the con- | again be contemplated; more especially as] We will next take, as an example of another 
ductor's desk, &c.; but I may assure the the CC, 8ft. downward range, is now con- kind of impact machine, the fly-press used for 
reader that there is no great difficulty in| sidered ample for all manual claviers. It is stamping and coining. In this case the work 
arranging all that is required for the comfort | quite beyond question that all the manual | is accumulated in revolving weights on the 
of the organist. claviers of the Concert-room Organ should | arms of the fly by pushing them round by hand- 
It is quite probable that organ builders | extend upwards to c“. The Organs in the 5 chap 5 755 aoga non 15 
may have realised the advantage of this com- Albert Hall, South Kensington; the Public ar ) BI VIE -DOL Om ME o 
; : ae y-shaft, which works in a screw-thread, so as 
paratively distant position, but have felt | Hall, Glasgow; the Albert Hall, Sheffield; to descend upon the die or stamping block to 
constrained to abandon or suppress its and the Music Hall, Cincinnati, have all] be actuated, the block being so arranged 
advocacy on account of the imperfect, unre- | their manual claviers extending from CC to mechanically as not to turn with the shaft. 
liable, and cumbersome nature of the c“ = 5 octaves. Besides giving additional | Given the weight of the balls of the fly, and 
mechanism at their disposal. There can be | facilities to the organist, this high range is | their linear velocity at the moment of impact, 
no doubt that the old-fashioned tracker and | most convenient for octave coupling. also the travel of the die after impact upon the 
the later pneumatic-lever actions would prove material operated upon, the mean pressure on 
insufficient for the distance and depressed the die and work can be ascertained directly, 
console arrangement. Now, however, all 


regardless of length of fly-arms and pitch of 
difficulty has been swept away by the intro- screw-thread ; let the weight of the balls be 
duction of the more perfect forms of the 


50lb. each, their velocity at moment of impact 
tubular-pneumatic and electro-pneumatic 


10ft. per 5 and the 5 the EE es 
actions, invented by English and American inch. We have shown Anat: ie Aoun 
builders. 


p? 
Number and Compass of Olaviers. 


work in a body is We 43 therefore, in this in- 
stance, if P = average pressure in pounds oa the 
No Concert-room Organ should have fewer die; and d = the travel in inches; P x 142 
than five independent departments, com- Wo? a We? 100 x 100 
manded by one pedal and four manual G44 5.383. 4 5'883 x J, 
claviers. Instruments of the first class being the mean pressure, the maximum may be 
should have six independent depart- twice as much, as it would, if the compression 
ments, commanded by one pedal and of the material commencing at zero offers a 
five manual claviers. When circum- uniformly increasing resistance up to its com- 
stances are unfavourable to the intro- pletion, and to this maximum force the 
duction of a fifth manual clavier, two minor strength of the parts of the machine must be 
departments can be commanded by one adapted. 
clavier. This will be fully explained later on 
in these Notes. ; 
I feel somewhat reluctant to upset the old- 
-established nomenclature of the departments 
and their claviers ; but I hardly see how they 
-can be retained under the new methods of 


In punching and shearing machines, the 

work is accumulated in flywheels, the punch or 
stop appointment and the multiplication of 
expressive departments which I have to pro- 


working end making one stroke for a given 
pose. In the first place, in an instrument 


number of revolutions of the flywheel; but 
these machines keep on ahead, and do not have 
to be turned back after each stroke as do the 
fly-presses. 
In direct-impact machines, such as pile- 

drivers 5 ae ae ae 
comprising three or four expressive depart- ever, limited to the energy due to the weg 
a the term Swell organ has no definite of the falling mass only : this can be subsidised 
significance when applied to any one of them. 
It is open, therefore, to serious question 
whether this name should be retained. There 
is one name I would sweep away entirely— 
namely, that of Echo organ. This is a mean- 
ingless and most undignified appellation in 


by applying steam or air-pcessure. The addi- 
tional effect thus obtained may also be easily 
determined, 

It has been experimentally proved by a very 
precise apparatus (Atwood’s machine) that the 
acceleration of velocity in one second caused in 

; ; a given mass of matter will vary directly as the 
connection with any part of a Concert-room force applied to it. If, for instance, we havea 
instrument: it smacks of trickery and of 
fanciful ear-tickling effects, altogether un- 
worthy of the office such an Organ fulfils. 

If the effect of an echo is at any time re- 
quired, it can readily be obtained from the 
ordinary expressive departments ; but such an 
effeat is very rarely necessary in dignified 


mass weighing blb., that 51b. is the force pull- 
ing it towards the earth, and giving an accelera- 

music, and should certainly not give its name 

to an entire department, 


tion of 32°2ft. per second; if, on the same mass, 
Probably the simplest solution of this 


a pulling force of 10lb. can be applied, the 

acceleration per second will be doubled, and in 
difficulty is to abandon the terms Great, 
Swell, Choir, &c., and use the sufficiently 


and any motion must ocoupy space and time, all cases the momenta (that is, the weights 
although in so small a quantity as to be abso-| multiplied by the velocities in a given time) 
lutely inappreciable by our unaided senses, so will vary directly as the forces by which they 
we cannot say that motion is absolutely instan- | are generated. 

distinctive names First organ, Second organ, 

Third organ, &c. ; or, in the most musical of 

languages, Organo Primo, Organo Secondo, 
Organo Terzo, &c. More of this anon. 


9601lb.; lift 15ft., and the distance the pile de- 
scends under one blow equal 2in. ; then 960x15 
= R x3; R = 86, 400lb. mean pressure on the 
head of the pile. 


From the mean pressure on the pile thus 
determined, we can judge what load may be 
safely placed upon it, and thus for any given 
foundation specify up to what resistance the 
driving of the piles is to be carried before com- 
mencing. to build upon them ; thus, in the 


The usual modern compass for the pedal 
clavier is from CCC to F = 30 notes; but 
this is certainly the minimum compass for 
the Concert-room Organ, and I strongly advise 
that adopted by Mr. Henry Willis, in the 
Albert Hall Organ, namely, from CCC toG = 
32 notes. There are other instances of this 
compass in English Organs ; and it was used 
as early as 1850, by Jackson, in the Organ in 
the Liverpool College. The two additional 
notes at the top are very useful, especially 
when melodic passages are taken on the Pedal 
organ, while they do not entail any great 
expense. In scheming a Concert-room Organ, 
every possible call on its resources should be 
anticipated ; and it may be accepted as a fact 
that every fresh addition to the capabilities 
of the instrument, although it may be in ad- 
vance of the times, will tend to the improve- 
ment of organ music, and will speedily be 
utilised by the progressive organist. In the 
following Notes, the compass of the manual 
claviers will be understood to be from CC to 
c$, ae that of the pedal clavier from CCC 
to G. 


=95,458lb, This 


(To be continued.) 


THE THEORY OF MACHINES.—XVI. 


By FRANCIS CAMPIN, C.E. 
Machines Working by Impaot—Buffers. 
CONSIDERABLE number of machines are 


in use, in which the force of impact is 
employed to bring about the desired results. 
Among such are punching-machines, power 
hammers, pile-drivers, fly-presses, and the like ; 
and in order to understand their mode of action 
we must examine the characteristics of impul- 
sive force as compared with simple pressure. 
There can be no such thing as instantaneous 
action. Action involves motion of some sort, 


taneously arrested, Impact, then, in this light, 
simply indicates the expenditure in a compara- 
tively short time of work accumulated in some 
longer period. 

This is illustrated by an ordinary pile-driver. 
The work done will, according to the prin- 
ciples already laid down, be equal to that accu- 
mulated in the falling weight, known in this 
machine as the “ monkey.” Assuming that the 
piles are being driven through some softer soil 
to a harder substratum, it may be taken that 
the resistance is uniform for each blow. If W= 
weight of monkey in pounds, 2 = height of 
lift in feet, R = resistance of pile to driving in 
pounds, and d = descent of pile at one blow of the 
monkey in feet; then by the equality of work 
WIV -= Rd. Let the weight of monkey be 


Let us now apply these considerations to an 
ordinary direct-acting steam-hammer so fl 
that steam can be admitted above the piston to 
drive it as wellas below to lift it. 


Let the effective dead weight of the hammer- 
head, piston, Ko., be 10 tons, and the working 
pressure of steam upon the piston 130lb, per 
square inch. The diameter of piston being 
24in., its area will be 452-4sq.in.; this would 
correspond to a total steam-pressure of 452'4 
x 120 = 54,288, so with the weight of the 
hammer itself, the total impelling force will 
be 76,688lb.; the acceleration due to this 
pressure will be = (76,688 x 32:2) + 22,400 
= 110'24ft. per second. The velocity of the 
hammer at the end of the stroke, this being 


I now come to the question of the com- 
pass desirable for the manual and pedal 
claviers of the true Concert-room Organ, and 
it can be disposed of with a very few re- 
marks here. There can be no doubt that 
the greater the compass the manual claviers 
have the greater are the resources for grand 
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6ft., would be (replacing g by f in the formula 
for falling bodies, Art. I. page 490)— 


5 2 2 F. a = 86°372ft. per second, 


the accumulated work corresponding to this 
velocity of the hammer-head is— 

Wo? _ 22,400 x 36:872? 

64˙4 64˙4 
= 460, 101ft.-Ilb. This can be checked by taking 
the total force, weight plus steam-pressure 
multiplied by the stroke; then, 76,688 x 6 
= 460,128ft.-lb.; the slight difference is due to 
decimals dropped in the former process. 


If this is working upon metal at full heat, 
the pressure after contact may be taken as 
uniform ; so, if the material is compressed }in.. 
the pressure during the process will be 460,128 


> op = 11,048,0721b, = 4974°58 tons. 


It will be seen that it is absolutely necessary 
that the hammer itself shall have no rigid con- 
nection with any other part of the machine, 
which in such case its concussions would break 
up, the rebound being, as it is, innocuous where 
it occurs. 

There is a class of light hammer driven from 
a crank-shaft through the intervention of a 
pair of blade springs, arranged like the springs 
of a carriage; in this the sudden reversal of 
motion compressed the springs when the 


hammer is at the top of the stroke, and the W 


force thus set up, together with the descending 
impetus of the crank, accelerate the descent of 
the hammer-head, the springs obviating also 
the jarring action of the rebound; this con- 
trivance, however, and also another in which 
an air-chamber is used instead of a spring, is 
only suitable for light work. 

Where it is necessary to give an unvarying 
series of impulses to a machine, or a part of a 
machine, regardless of variations in the work- 
ing of other parts, it is obviously effected in the 
simplest way by a constant weight falling 
through a constant distance: this method is 
adopted in turret clocks to maintain the oscil- 
lation of the pendulums. 

The effect of impact may be compared with 


statio pressure by.examining its action in bending 


and breaking elastic materials, such as springs, 
bars, &. i 
flecting a bar of iron of square section. The 
demonstration of the formula for deflection 
used below is to be found in most treatises on 
the strength of materials. Its insertion here 
would occupy too much of the space at our 
disposal. 

Let D = deflection of a bar supported on 
points distant? inches apart, loaded at the centre 
with W in pounds; let E = the modulus of 


elasticity in pounds—that is, the calculated 


weight that if it were possible would extend a 
bar one inch square to twice its normal length ; 
b = the breadth, and the depth of the bar in 
inch = Ne i 

es, then D 17777 For cast iron E 
18,400, 000lb. Let? = 30in., b = lin. ; d = ein., 
and W = 800lb.; then the deflection will be 


at wes 800 x 303 
4. E. dd? 4 x 18,400,000 x 1 x 23 
= 0°037ft. nearly. 


In thus deflecting the bar work is done upon 
lt by the descending weight (which, having 
been laid upon it, falls with it through the dis- 


/ tance of deflection), and the amount of work 


us done upon the deflected bar will be equal 
to half the deflecting weight multiplied by the 
deflection. The average pressure will only be 
half the weight, because the load may be put 
on in indefinitely small quantities, the deflec- 

on Increasing with each addition until the 
whole required load is put in place ; the average 
load during the time in which the deflection is 
Produced will then be half the total load, 


The amount of work will be 800 
= 148ft.-lb. It will then appear that the 


same deflection may be produced by doing the | 


same amount of work upon the bar by other 
means, such as by a falling weight; thnsa 


15lb.weight falling 1ft. would produce a little | D 
greater effect than the 800lb. quietly and 


gradually placed upon the bar. 

This shows how carefully the parts of 
machines liable to blows must be designed, as 
a very slight fall enormously increases the 
effect of a weight. 


In order to obviate the destructive force of 


We will consider its action in de- 
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impact a gradually-inoreasing resistance, 
allowing a greater distance in which to ex- 
haust the accumulated work must be opposed to 
it, so that the resistance commencing at zero, 
the retarding effort increases until rest results 
without any jar or shock occurring. 

An ordinary railway buffer is a good ex- 
ample : here springs are employed, by the com- 
pression of which the accumulated work of 
motion exhibited in the momentum of the train 
is converted into accumulated work at restin 
the compressed springs of the buffers, _ 


The strength or deflection of flat springs con- 
sisting of one or more plates or leaves, will 
vary according to the same laws as other elastic 
beams ; but where a number of plates are used 
they will not be rigidly conneoted, but will 
slide one upon another and act as so many 
separate superposed beams, The following 
formule, the constants in which have been 
derived from carefully conducted experi- 
ments, will serve to determine the proportions 
required in any particular case. 

The load being gradually applied without 
fall, let D = deflection of spring in },th of an 
inch per ton of load; S = span of spring in 
inches when loaded; b = breadth of spring 
plate in inches; ¢ = thickness of plate in },th of 
an inch; n = number of plates; W = safe load 
in tons ; then— 


_ ».b.¢? — 166 $ n = 113. S. W 
113. S n.b. = 5. 2 
166 . 83 
B. 5.65 


Let a spring be required, to bear a maximum 
pressure of two tons, the plates to be 4in. wide 
and jin. thick, the span being 20in. when 
deflected’: the requisite number of plates must 
be determined. Replacing the letters by their 
value in the formula for n, we have n = 
113 K 20 x 2 

4x 52 
not be a part of a leaf, the next number above 
that calculated will be taken, so thespring will 
consist of five plates. 

The deflection corresponding to the spring 


thus constituted will be D = 1668 


1 . 6. 43 
, 3 
1 55 =, 1888) = 10°66 sixteenths of an 
inch, The travel of the buffer itself can, of 
course, be made larger in any desired degree 
than that of the spring by the interposition of 
suitable levers. 

If the load falls upon the spring, a different 
formula shown below is to be used, and by 
replacing H, the height of fall, by the corre- 
sponding velocity, the formula will apply to 
other moving masses. 

Let D = deflection of spring in feet; T= static 
pressure for one foot of deflection (calculated 
from the previous formula. It does not 
matter that the spring in question may not be 
able to sustain a deflection of one foot, as the 
value of Tis merely required as a convenient 
factor for purposes of calculation) ; w = weight 
of body in pounds; and H = height of fall in 
feet, Then— 


= 4-52 leaves; but as there can- 


x 2 tons 


2w H wN? w nbre 
D= / F (T) a - 85 
x 259,000. 


We will now apply these formule to a spring 
of six plates, each lin, thick and 4in. wide and 
30in. span; the impact being due to a weight 
of 501b. falling through a height of 6ft. 


n. 5. 62 — 6 * 4 * 43 
T= 85 A 259,000 = -r x 259,000 
— 897,824,000 


=i 14,734 (dropping decimals). 


27,000 
2w H wN? w 
WE 50 50 
14,784. 14781 14,754 
= 4/0441 + 00034 = 0-21ft. = 2°52in. 


The static weight necessary to produce the 
same deflection would be as follows :— 


n. 5.77 6x4x4 1,536 
= 29°18 sixteenths of an inch per ton = 1°824in. 


Hence the load to produce the above deflection 


2°52 
would be 2240 x 1824 = 3,0941b., 


Let us compare the work done in deflectin g 
the spring by impact and by static force : the 
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resistance of the spring under statio force 
varied from 0 to 3,094 1b.; hence its mean re- 


sistance would be 3 1,6471b. overcome 


through a distance of 2°52in.; therefore, the 
work done in bending the spring will be = 1547 
x 2°52 = 3898˙44in.-Ib. 

On the other hand, to deflect the spring to the 
same extent, the weight of 50lb. had accumu- 
lated in it by its fall, work equal to the weight, 
multiplied by its height of fall, which being 
6ft. 2°62in. = 74°52in., the corresponding work to 
which will be 74°52 x 50 = 3,72Gin.-lb., 80 
in each case the work done seems about the 
same, 

The elastic resistance and maximum safe load 
for a spiral spring of circular seotion are given 
by the following formulæ :— 

Let d = diameter of material in inches, 
r = radius of coil (mean) in inches, n = num- 
ber of coils, W = weight in pounds to deflect 
the spring one inch, M = maximum safe 


4 
load in pounds. Then W = 180,009 x @ and M 
8 8000 x d3 


7 

There is another form of buffer in which the 
resistance is that of water being foroed through 
a constantly-deoreasing orifice. The buffer is 
attached to a rod, on the other end of which is 
a piston working in a water cylinder. One edge 
of the piston is notched, and the notch fits over 
a flat wedge which, as the piston is pushed 
back contracts the area of the notch and so 
increases the resistance of the passage of the 
water from the back to the front of the piston. 
A valve in the piston opening backwards will 
allow of its being easily drawn forward by a 
counterweight or otherwise, after each time it 
is brought into use. The actual resistance per 
square inch afforded by this contrivance for 
any given velocity will be calculated by the 
hydraulic formulæ which determine the rela- 
tions between the discharge of water from 
orifices and the head of water causing the 
same, the head in feet being replaced by the 
corresponding pounds pressure per square inch, 


SIMPLE EXERCISES IN TECHNICAL 
ANALITSIS.- XXIII. 
By AN ANALYTICAL CHEMIST. 
(302.) Th following figures, noted during a 
; recent experiment, clearly illus- 
trate the peculiar behaviour of an oil when 
tested by this machine i 


Index. Temp. F Time. 

436,88 3u144 100 4h. 51m. 
120 4 54 
140 4 56 
150 4 68. 
160 5 1 
170 5 5 
173 

473,50h⸗0 110 5 15 
172 5 26 
175 5 29 
180 5 35 
175 5 50 

522,700 180 6 0 
190 6 3 

528,279 sesse 20 6 6 

91,395 100 1 15 

or 914 per degree 

or 1,218 „ minute. 


From this it would appear that such an oil 
works best at temperatures between 170° and 
180°, and that this temperature would be 
steadily maintained if an excess of oil were 
used. 

(303.) I have had no practical experience 
with Prof. Thurston’s machine; but it appears 
to be superior to Ingram and Stapfer's in some 
respects. A few points may be mentioned, The 
oil is examined under pressures which can be 
varied, and their amounts determined numeri- 
cally; the coefficient of friction can be calou- 
lated ; and a third is that the oil is fed freely, 
as in actual practice it would be. Whichever 
machine is used, the results obtained afford 
valuable information as to the suitability or 
otherwise of any particular sample of oil. 

(304.) The viscosity test is also of consider- 
able importance. Its nature has been desoribed 
in Art. 221. Every experimenter should pre- 
pare a set of standards for his own guidance, 
as the orifices of the viscosimeters cannot be 
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made of exactly the same bore. 


burette, or piece of glass tubing, with an open- 


ing at one end just large enough to allow the 


passage of accidental pieces of dirt which are 


occasionally present in oils, will answer all 


ordinary purposes. The size of the viscosimeter 


will depend on the quantity of oil usually 


available for examination. Two marks are 


made on the tube—one near the large, the other 


about 2in. from the narrow end; and the num- 
ber of seconds required for equal bulks—repre- 
sented by the capacity of the tube between the 


two marks—of different kinds of oils to flow 


through the small orifice is a measure of the 
relative viscosities of the oils, About 50c.c. is 
a convenient volume. 

The viscosity test enables us to determine 
whether an oil is suited for machinery of a 
particular weight or not. For very light ma- 
chinery, watches, clocks, &c., the viscosity 
should be low, and vice-versi; and, for this 
reason, low viscosity means little friction, high 
viscosity indicates the existence of a strong 
cohesive force, which enables the oil to a 
greater or less extent to separate the metallic 
rubbing surfaces, and so change the nature of 
the friction from solid to fluid. In heavy 
machinery the increased friction due to the 
high viscosity of the oil is of slight conse- 
quence, 

The viscosity varies with the specific gravity 
in the same kind of oil. Mineral oils from the 
‘same source afford the best instances of this. 
As the more volatile portions, which are of 
dower densities, are removed by distillation, the 
viscosity increases, until it exceeds that of 
-castor-oil at ordinary temperatures. Different 
-oils of the same density may have very different 
viscosities, 

The viscosity varies, too, with the tempera- 
ture, but not regularly, for some oils diminish 
-in viscosity with increase of temperature much 
more rapidly than others. This may be taken 
-&dvantage of in determining the nature of a 
sample. For practical purposes the viscosity 
is measured at ordinary temperatures, say 
65° F., and should also be measured at a tempe- 
rature near thatat which theoil is likely to be 
used, Cylinder oils, for instance, should have 
their viscosities measured at about 200° F., 
ordinary machine oils at from 120° to 150° or 
180°. Some mineral oils of remarkably high 
viscosity at ordinary temperatures are wholly 
unsuited for cylinder oils by reason of the great 
-diminution in viscosity at increased tempera- 
tures. This question of viscosity is, therefore, 
often of the greatest importance, and should 
not be overlooked. An oil which varies but 
slightly with increase or decrease of tempera- 

ture proves more generally useful. Sperm oil, 
which has long been a favourite lubricant, has 
at ordinary temperatures a low viscosity, which 
varies less with increase of temperature than 
that of any other oil. 

(305.) Other points of great importance in 
lubricating oils are the amounts of free acid 
present, and of the tendency to corrosive action 
on metals, These are determined as described 
in Arts, 230 (d) and 246. Sheets of iron and 
brass should be tried as well as copper, for it 
has been found that different oils attack some 
metals more than others, Those specially in- 
terested in this subject will find a very curious 
and instructive table in the Journal of the 
Society of Chemical Industry, Vol. V. p. 363. 

(306.) The presence of volatile oils in mineral 
lubricating oils is objectionable, because they 
lower the flashing point and the lubricating 

value of the latter. The loss on heating over 
boiling water should be determined. 

(307.) The flashing point when above 212° F. 
is usually taken by heating gradually a small 
portion of the oil in an open beaker on a sand- 
bath or piece of asbestos cardboard, stirring 
with a thermometer and noting the temperature 
at which the vapour flashes when a lighted 
taper is held (at intervals) near the surface of 
the oil. Oils of low flashing point are danger- 
ous, those flashing below 300° F. are unsafe. 
When the flashing point is below 212°, Abel’s 

apparatus should be used. 

3808.) The temperature at which fat begins 
to deposit, or at which the oil becomes so thick 
that the thermometer can with difficulty be 
movel about in it, should be noted. A low 
solidifying temperature is important, especially 
in the case of oils for watches and clocks and 
similar delicate machinery. 


Costly instru- 
ments are only required by the few. Any 


lubricant. Itis indicated in several ways. 
in the Bailey testing-machine, the saddles are, 
as it were, “gummed” to the axle next morn- 
ing, it is due to this defect. 
an oil in thin layers on glass, it dries in a day 
or two, or if, on heating on the water-bath, it 
gains instead of loses weight, this defect is 
thereby indicated. A lubricant which possesses 
this defect should invariably be rejected. 


ENGLISH MECHANIO AND WORLD OF SOLENCE: No. 1,169. 


(309.) The amount of ash should also be de- 
termined, for in some prepared lubricants this 
is occasionally present in such quantity as to 
injure delicate machinery. There is, however, 
a certain class of lubricants generally described 


as 
Solid Lubricants, 
which usually contain an appreciable amount 


ofash. They are used for the heaviest kinds of 


machinery. 


(310.) Railway or Waggon Grease is a well- 
known member of this class. A most important 


point in connection with solid lubricants is that 
they shall not readily run off the axles or bear- 
ings. Indeed, this is the principal reason for 
adopting them. A high melting point is, there- 
fore, desirable. The bulk of the grease should 
not melt below 150° F., and the melting point 
of a part may rise as high as 240° F. or above. 
The ash should be as low as is consistent with 
a high melting point. Sometimes these greases 
contain upwards of 30 per cent’ of sulphate of 
baryta, chalk, and soda ; and this quantity left 
on the axles must be injurious tothem, The 
best greases are mixtures of fatty substances 
with soda and lime soaps. The ash should not 
exceed 5 per cent., and a fair limit for water 
would be from 25 to 30 per cent. The latter 
sometimes approaches 60 per cent. 

(311.) Tallow is also much used as a lubricant. 
There are two good kinds sold under the names 
of “ Russian and “clarified.” The former has 
a melting point three or four degrees higher 
than the latter. In tallows for lubricating, the 
melting point and the percentages of water 


and ash present are important. The melting 
point of best clarified tallow is about 115° F.; 


that of Russian about 120°. 
water the better. 


The less ash and 
Usually there is none; but 


0'l per cent. of ash, and 0'2 per cent. of water 
are occasionally met with. Russian tallow is 
almost invariably free from even traces of 
either. 


(312.) Plumbago is another solid lubricant in 


much favour, and largely sold under the name 
of “anti-friction powder.” 
lubricant, or indeed, for any other purpose, 
depends on the percentage of pure graphite it 
contains ; 
described in Art. 201. 
from 99 to 100 per cent. of graphite; second 
quality from 95 to 98, and inferior qualities con- 
tain a smaller percentage. 


Its value as a 


is best determined as 
First quality contains 


and this 


Plumbago can also be purified cheaply in the 


same way. 


(313.) Gumming is a serious defect oo 
? 


If, on spreading 


Before leaving the subject of oils, it may be 


advisable to include a few tests for an oil which 
is now largely used for burning in the “ Luci- 
gen light. The oil sells for Id. a gallon ; but 
80 users think it worth while to have it 
tested. 


(314.) Creasote Oil has a sp. gr. of about 970. 
On distillation it yields at 450˙F. a total of 18 
per cent. by volume; and at 600 F. a total of 
82 per cent. by volume. Of these 82 parts, 32 are 
soluble in soda, and may, therefore, be called tar 
acids; the remaining 50 parts are tar oils. On 
ignition it should leave only a very little ash— 
the less the better; it should leave no 
mechanical impurities when passed through a 
coarse filter ; and it should not deposit naptha- 
lene or any other solid when cooled down to 
40° Fahr., and allowed to stand at that tempera- 
ture for a considerable time. 

Besides the tests described in these papers, 
there are others more delicate, and con- 
sequently more difficult of manipulation; but 
they are of use only to the expert, and would 
be out of place in these pages. It is hoped that 
those which have been given here, taken in 
connection with the results which are for the 
first time published, will serve as guides to 
those who have not had muoh experience in 
this branch of analysis, and who have to de- 
pend for their information on textbooks, which, 
so far as results are concerned, are usually mis- 
leading toa slight extent, in as much as the 
figures are taken from special or laboratory 
instead of from commercial samples, 
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In searching for an adulterant, more expensive 
oils may be excluded from the list; and it is 
therefore advisable to know the current prices 
of the various oils. ` 


(To be continued.) 


SACCHARINE AND ITS USES. 


OT much has been heard of saccharine 

since its discovery was announced ; but 

as we continue to receive queries asking about 

it and where it can be obtained, the following 
particulars may be useful :— 

Saccharine is the body discovered in 1879 by 
Dr. Constantine Fahlberg when experimenting 
with the toluol sulphamides ; its scientific name 
is anhydro-ortho-sulphamine-benzoic acid, and 
the formula is— 


0. H. < 80, DN 


It is stated by the inventor to be 300 times 
as sweet as sugar, and the only body known of 
such marked sweetness. The manufacture of 
this substance has been commenced on a large 
scale by the inventor and his partners, trading 
under the name of Fahlberg, List, and Co., at 
Salhke, Westerhiisen, near Magdeburg. They 
have now commenced active operations, and will 
be able to supply saccharine in bulk. Whether 
this substance is destined to become common 
in those manufactures specially adapted to 
food-stuffs is a question which time only can 
answer; but it is advertised as being of great 
service to brewers, chocolate and cake manu- 
facturers, and many other purposes. Its abso- 
lute harmlessness on the animal system has 
been proved by the highest medical authorities, 
and its importance for use in medicine and 
pharmacy sufficiently demonstrated. 

It is a preparation of toluene, the substance 
found in the light distillate of coal-tar, and 
forming the principal portion of the rectified 
product known as 50 per cent. benzene. Saccha- 
rine is but little soluble in water. Pure water 
does not dissolve more than about three-tenths 
of 1 per centum of saccharine. It is mor 
soluble in hot water,and may easily be obtained 
from such a solution in the crystalline form. 
Alcohol dissolves it more readily, and saccha. 
rine becomes more soluble as the strength of 
the alcohol is increased; 10 per cent. alcohol 
dissolves 3 per cent., while absolute alcohol 


dissolves just above 8 per cent. The maximum 


solubility, however, is when 70 per cent. alcohol 
is employed, in which about 3'1 per cent. dis- 


solves. Ether dissolves it readily, and its solu- 


bility can be increased at pleasure by the addi- 


tion of any carbonate of an alkali or 


earth, The inventor states that there are many 


uses to which saccharine may be applied. 


Grape or starch-sugar dissol ves saccharine with 


facility, and may be sweetened by this means 
to almost any degree. 
saccharine mixed with 2,000 parts of starch. 
sugar forms an excellent substitute for cane 
sugar where body and sweetness are req 
When it is desirable to produce a high degree 
of sweetness in a comparatively small quantity 
of substance, saccharine may be used with 
advantage, and it may also be employed in 
aqueous and alcoholic solutions, as in the mant- 
facture of lemonade, champagne, Kc. 


One or two parts of 


The chemical nature of saccharine is fully 


set out in the specification of the letters patent, 
No. 6626, 1885, but the patentees, Fahlberg and 
List, have also protected the invention, in one 
of its most useful applications, by a subsequent 
patent, in which they say: the object of our in- 
vention is to render less disagreeable the taste 
of various organic alkaloids used as medicine, 


such as quinine, cinchonine, strychnine, mor 
phine, and others, and the invention con 
sists in combining those alkaloids with 
saccharine. For this purpose sa e 
is dissolved in water or alcohol, and the 
solution is neutralised by the alkaloid to 
be subjected to the treatment, A compound 
alkaloid with the saccharine is thus formed, 
which may be separated out from the solution 
in amorphous or in crystalline state, and in 
which the particular state of the alkaloid isfar 
less prominent than in the sulphate or the 
hydrochlorate of the same. If saccharine 1 
added in excess to the solution of the alkaloid 
prepared as described, an acid salt is formed, 
which may also be easily obtained in orystal: 
line state, and which possesses still less oe 
the neutral salt the taste of the pure alkalo! 
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A NEW ROAD PAVEMENT. 


LTHOUGH many attempts have been 
made to discover a thoroughly satis- 
factory road pavement, it is well known that 
none of the modern devices altogether supplies 
what is required, for wood, which is the most 
promising material, and has been tried in 
various ways, is certainly not all that could be 
wished ; it wears quickly and unevenly, and in 
wet weather the mud is splashed up in an un- 
pleasant manner upon foot passengers from its 
absorbent surface, while asphalte is at once the 
bugbear of drivers and owners of horses, how- 
ever much it may be praised for its noiseless- 
ness by those who transact their business in 
streets which are paved with it. Granite sets 
are universally discredited, and macadam is 
really out of place in any city where there is 
much traffic, and the rainfall cannot be 
regulated to suit the roads. Some years ago 
—at least a quarter of a century—the eastern 
end of Leadenhall-street, near Aldgate Pump, 
was laid with cast-iron “honeycombs,” the 
interstices of which were filled with grouting ; 
but this pavement, excellent in some respects, 
was found too noisy, and, above all, too 
dangerous to such horses as happened to fall 
on it, for the iron ridges cut into the flesh of 
the horses that fell, and the pavement was 
speedily condemned and taken up. A somewhat 
similar pavement, with, however, a great dif- 
ference, has recently been patented, and is likely 
to come into extensive use in busy streets, for it 
is based on a scientific principle, and meets all 
the requirements in a scientific manner. The 
idea has been taken from the elephant’s tooth, 
which, as it wears, always presents a rough 
surface, in consequence of the vertical layers of 
hard substance intermingled with the soft 
remaining above the latter. In the new road 


-pavement the hard layers are represented by 


Portland cement, the soft by a mixture of 
sand and cement, and the surface continuously 
presented to the feet of the horses is conse- 
quently one on which there is excellent foot- 
hold, while the resistance to traction is little 
more than that of asphalte. This ‘method of 
making road pavement has been patented by 
Mr. A. C. Ranyard, F.R.A.S. The “sets” con- 
sist of “blocks” of alternate layers of hard 


. and soft material, which are so laid on the road 


that the edges of the laminæ form the wear- 
ing surface. In consequence of the unequal 
abrasion, the surface will always expose a series 
of ridges of slight elevation—not sufficient to 
cause jolting in carriages, while securing 
ample foothold for horses—and, as the mate- 
rialcan be laid down in large blocks, and will 
probably last longer than any of the ordinary 
pavements, it will have an additional recom- 


mendation, for as most tradesmen know, road 


up” means little business. The granite blocks 
require to be taken up when their surface 
has worn smooth, and though they may be 
turned over and the other side used, this means 
a stoppage of business ; but the elephant-tooth 
blocks wear rough as they wear down, and may, 
it is thought, be used until they are more than 
half worn through, a process which would 
occupy a long time, as they are 4in. thick, 
and very hard when set for three or four 
months. It is calculated that the blocks 
will wear at least ten or twelve times as 
long as granite pitching. The layers of 
cement and mixture are respectively a quarter 


of an inch and three-quarters of an inch thick, 


which give blocks having ridges at such a dis- 
tance apart that no jolting is experienced in 
carriage traffic, while the foothold for the 
horses is perfect, and when the blocks are 
properly “seasoned” the ridges of pure Port- 
land cement are really harder or tougher than 
granite itself. The new pavement has been 
tried experimentally for stables, and is now 
undergoing the severe test of a gateway 
entrance where heavy waggons pass fre- 
quently ; but it will be readily understood 
that the principle being sound, it is simply 
a question of cost, to what extent the new 
pavement will be adopted. Practically it 
presents that paradox which is the coach- 
man’s delight—a rough-smooth surface, that is, 
rough enough to give a secure foothold to the 
horses’ feet,and yet so smooth that it does not 
jolt the carriage, nor offer much resistance to 
traction. As the wear will in all probability 


be very little, the surfaces of the roads will be 


comparatively free from mud or dust. 
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PHELPS’S IMPROVED TELEPHONE. |i 


HE telephone shown in the annexed en- 
graving has been recently patented in 
this country by Messrs. Thompson and Boult, 
on behalf of Mr. A. M. Phelps, of Seabrook, 
Maryland, U.S.A. The invention consists in 
the application to that class of telephones 
which is known as “magneto-electrical” of 
certain new improvements, the object of which 
is to obtain an instrument that will be ex- 
ceedingly sensitive, and respond quickly and 
clearly to the tones of the human voice or other 
sounds. It consists essentially of a telephone 
pe. with a diaphragm having a core or 
ar attached endwise to the centre of the 
diaphragm ; and it further consists in holding 
the bar loosely within a central opening formed 
in a wire spool, and placing a dividing sheet 
between the enlarged ends of the core and 
permanent magnet. 

Fig. 1 is a longitudinal sectional view of a 
portion of the instrument in the form usually 
adopted for receivers, while Fig. 2 represents a 
section of the form adopted for transmitters. 

The case of the receiver is formed of any 
suitable material, and has a central longitu- 
dinal opening, one end being formed with a 
circular enlargement, screw-threaded on its 
outer edge, to receive a screw-threaded cap or 
ear-piece B, having a flaring opening. A 
diaphragm C of suitable vibratory material, 
having a bar or core D, made preferably of soft 
iron, centrally attached by its end thereto, is 
placed within the cup-shaped piece B above a 
coiled or wound wire spool E, which is rigidly 
secured and provided with a central opening 
through which the bar or core D is arranged to 
move freely endwise, so thas the slightest varia- 
tion of current or vibration of diaphragm O 
affects and moves the bar. The ends of the 
Wire, or wires, passing around spool E are con- 
nected by wires a to binding posts b. The 
inner end of core D is flanged outward, and 
abuts closely to the flanged end of the per- 
manent magnet F, the object of this construc- 
tion being to provide a larger magnetising 
surface between the ends of core D and magnet 
F. Magnet F extends lengthwise from the end 
of core D through the handle of receiver case, 
and is adjustably secured by means of a set- 
screw passing through the end plate. A fric. 
tion guide or washer al, formed of rubber or 
other suitable material, is placed around 
magnet F below the bottom of cup to render 
magnet F easily adjusted. An anti-sticking 
cap or sheet d formed of suitable non-mag- 
netisable material, such as very thin sheet brass 
or copper, is placed between the flanged ends 
ofcore D and permanent magnet F, the cap or 
sheet being secured to the inner face of cup 
A! or to the end of magnet F. 

The arrangement of the different parts asa 
transmitter is shown in Fig. 2, in which the 
flaring moutbpiece is shown attached to the 
side of case G, the diaphragm and core and 
magnet are made to work transversely, and a 
set screw f is provided, by means of which the 
magnet is adjustable transversely. The core 
D may be hollow if deemed desirable or ad- 
vantageous, and under certain constructions of 
the telephone the flange of both bar D and 
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magnet F can without detriment be dispensed 
with, Instead of using a permanent magnet, 
any equivalent, such as an electro-magnet, may 
be used, the same being rendered adjustable 
by any suitable means, or in the same manner 
as the permanent magnet. If desirable, a small 
spiral spring or washer of any suitable pliable 
material may be placed between the end of bar 
D and diaphragm C, which, by aid of a small 
screw passing through the diaphragm into the 
bar, will form an adjustment for the bar. This 
telephone can be used as a battery telephone,” 
in which case a bar of steel or iron is sub- 
stituted for the permanent bar magnet, and is 
rendered adjustable in like manner. 


TECHNICAL TRAINING CONSIDERED 
AS A PART OF A “ COMPLETE AND 
GENEROUS EDUCATION.”—IL.* 


By R. H. THURSTON, M.A., Doc, Eng., Director of 
Sibley College, Cornell University, Ithaca, N.Y. 


T will be observed that we have not here the eon- 
demnation of the classics as valuable, as 
essential, elements of a complete and generous 
education, but only a protest against their exclusive 
use as a means of education. The assertion is that 
they alone cannot give a complete and generous 
education, since they do not include any part of 
that almost infinite accession of learning which the 
world has gained during the past twenty centuries. 
These studies contain none of modern science, of 
recent philosophy, of modern thought and late 
research in the thousand and one fields which the 
ancients were only able to touch without ever 
entering, or, in many cases, which they were never 
allowed even to see from a Mount Pisgah, as a 
promised land into which their posterity might pass. 
That grand old thinker, my old friend and pre- 
ceptor, the late Dr. Wayland, in his address at 
Union College a half-century ago, nearly, says that 
he would have every study so taught that “ it 
should not only increase our knowledge, but also 
confer valuable discipline; and that, if it does 
not accomplish both of these results, there is 
either some defeot in our method of teaching, or 
the study is imperfectly adapted to the purposes 
of education.” He urges that there seems no 
good reason for claiming pre-eminence for one 
study over another, at least in the manner to which 
we have been accustomed”; and he concludes that 
„our whole system of education and instruction 
requires an honest, thorough, and candid revision. 
It has been for centuries the child of authority 
and precedent. If those before us made it what it 
is, by applying to it the resources of earnest and 
fearless thought, I can see no reason,” he says, 
“why we, by pursuing the same course, might not 
improve it. Bod intended us for progress, and 
we counteract His design when we deify an- 
tiquity and bow down and worship an opinion, not 
because it is either true or wise, bat merely 
because it is ancient.” And we are thus led to 
ask : What are the missing links in this chain, and 
how are they to be gathered up, shaped into 
appropriate form, and introduced into the structure 
to perfect our complete and generous education ? 
What have we moderns that the ancients had not? 
and what is the place which the new must take 
beside the old? How are we to complete the 
edifice which, noble in its unfinished state, is to 
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become inconceivably greater and more magnificent 


when the missing parts are built into it. 


Emerson says of books in his address on the 


American scholar : 


“ What is the right use? What is the one end 
which all means go to effect ? They are for nothing 
but to inspire. I had better never see a book 
than to be warped by its abstraction clean out of 
my orbit, and made a satellite instead of a ‘system. 
The one thing in the world of value isthe active 
soul. This every man is entitled to; this every 
man contains within him; although in almost all 
men obstructed and as yetunborn. The book, the 
college, the school of art, the institution of any 
kind, stops with some past utterance of genius. 
This is good,’ say they; let us hold by this.’ 
ook backward, not 
But the eyes of man are in his fore- 
d, not in his hindhead ; man hopes ; genius 


They pin me down; they 
forward. 
hea 
looks forward; genius, creates.“ 


The book is like the mechanic's tool; it is a 
; it gives us the wisdom and the 
thought of the good and the great, the wise and 
the far-seeing ; but it must be properly used, or 
all our time and labour, our patience and our 
expended energy, go for naught. Rightly used, 
complementing the study of life, of men, of nature 


means toan end 


of art, and of the flowing currents of industry an 


commerce, as in actual existence all about us; 
read with thought and clear apprehension, marking 
each sentiment and each fact with attention; 
digesting every proposition thoroughly, and giving 


the author a carefully balanced judgment at ever 


culture and of the noblest training. 
Richter, the prophet of education, 


“ Levana,” his beautiful treatise on education 


concludes by saying, “ Give natural philosophy and 
natural history, astronomy and geometry, and 
abundant supplies of ‘ bread studies’ in the school 
rooms and lecture rooms of your gymnasiums; and 
in so doing, you will give your boys ten times more 
pleasure than they will receive from the unfolding 


of the mummy bandages of the ancient graces ; 


thus too you will impart the common nourishment 
needed by. both the future divisions of your 
pupils into sons of the muses and sons of 


labour.” 


With Emerson we would say: Give us no books, 
With Richter we would say, as 
say all our witnesses against the weakness of the 
older ways : Give us knowledge of the works of 
the Creator, before we learn the smaller ways of 
humanity; teach us through the book of nature 
before we learn from the printed volume, rich as it 
It is thus that we 
would amend the older system of education ; it is 
thus that we would better prepare the youth of our 


if books be all. 


may be in the thought of man. 


country for the work and the life into which they 


are to enter so soon and with such diffident steps. 
Teach them to study the world as it appears to 
their senses, and to glean the rich harvest of facts 
and the wealth of knowledge which the „ 
hat 
philosopher, however keen of intellect, and however 
eyed with the wisdom that meditation brings, 
nowing nothing of nature, oould give to the young 
mind just growing into form in this world such 


of the laws and processes of nature gives. 


wisdom and such thought as nature gives ? 


Draper, speaking of science, says: “For her the 
volume of inspiration is the book of naturo, of 
which the open scoll is ever before the eyes of every 
man. Confronting all, it needs no societies for its 
eternal in 
duration, human ambition and human fanaticism 
have never been able to tamper with it. On the 
earth it is illustrated by all that is magnificent and 
beautiful ; on the heavens its letters are the suns 
and worlds.” And thus it is the grandest means 
of promotion of the growth of the human soul, as 


dissemination. Infinite 


in extent, 


well as of giving the world the means of securing 


that leisure which is indispensable to the oppor- 


tunity of growth. It is to pure science that we 


are beginning to look for the greatest stimulus of 


the mind that the race has yet discovered ; and it 
is to applied science that we must always look for 
the means of gaining all that is desirable in this 
world, as aiding the advancement of civilization. 
It is in the introduction of this element into 
education mainly that the new education becomes 
distinguished from the old. The educator of to- 
day who studies the work to which he is to apply 
himeelf with intelligence and conscientious thought, 
endeavours to make a careful survey of the whole 
field of all human attainments, and from the 
illimitable realms of moral, intellectual, and physi- 
cal knowledge seeks to glean out such as is best 
adapted to the purposes of his vocation—to the 
training of the faculties, the development of all 
the powers, the acquisition of the most profitable 
and useful: knowledge ; he seeks to give to every 
growing soul such of this nutriment as will most 
effectively nourish the intellect and the soul. 


Professor Goldwin Smith, in his Lectures on 


History ”—leotures in which are stored the product 
of a long and fruitful life devoted largely to 
classical pursuite—says: “There are changes in 
the circumstances and conditions of education 
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y | invincible, and says: “ The thing is not to let the 
step, the book becomes the means of the highest 


in his 
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which cannot be left out of sight in dealing with 
the generality of minds. Great discoveries have 
been made by accident ; but it is an accidental 
discovery, and must be rated as such, if the studies 
which were first pursued as the sole key to wisdom 
and knowledge, now that they have ceased not only 
to be the sole, but the best, key to wisdom and 
5 are still the best instruments of educa- 
tion.“ This is unquestionably true ; but it is 
easy to see, to-day, that ib is not the whole truth. 
It fails of the whole truth in that it assumes that 
wisdom and knowledge, in the scholar’s,sense, are 
the sole elements of a complete and generous 
education. As we shall see, after very little study 
of the philosophy of education, we must add some 
thought of the development of the body to our 
consideration of the wants of the mind. The 
two parts of the human being are inseparably 
interlocked, and the soul of the sage cannot be 
79051 developed to its highest perfection except in 
the body of a sound and healthy man. Farther, as 
we have seen in the education which is now called 
technical, and which has now been brought here to 
highest perfection, the mutual influence of mind 
and body, of intellect and of the tactual faculties, 
is essential to success in every art, as well as to the 
complete development of all human powers. It 
is tkus that we pass out of the old into the new. 


Humboldt noticed the tendency of the schools 
to go on in a beaten track, following a long 
established routine, and held in their invariable 
orbits by a force of inertia which seems well-nigh 


State—for it is the State whioh usually undertakes 
to supply education—to give such a training ag 
will fit the youth to rise above the plane in which 
his life starts him on his journey. But it is eyi- 
dent that it is folly to educate the youth whose 
life is probably to be that of an artisan as if he 
were to be probably a gentleman of wealth and 
leisure, simply because, here and there, one among 
ten ithousand such may possibly find use for s 
higher range of intellectual study. The average 
citizen, fortunately for our country, has neither 
the opportunity nor the desire to enter upon a life 
of leisure. Even our wealthiest men are above 
the old superstition that riches bring the privilege 
of idling in such a busy world as this, and the 
wealthiest among our wiser citizens are giving 
their boys useful as well as gymnastic training, 
supplementing a general education with profes- 
sional or trade instruction. 

There are two principal classes among the people 
for whom we must provide education: the one 
comprises those who are, by natural powers and by 
inclination, fitted for intellectual pursuits. The 
other comprehends those, in vast majority, as we 
are all aware, who have the constructive faculties 
most highly developed. Thus it is at once evident 
that, where a youth has shown a decided bent in 
either direction, his education should be modified 
in accordance with the talent so exhibited. But, 
whichever course is finally to be adopted, it is 
obvious that the proper first step is to begin by 
training together mind and body to give facility of 
mental and of physical action, and I would 


A 2 i the adoption.. of 
schools and universities go on in a drowsy and Daal tailing,” ine easing fhe ‘use of 
impotent routine; the thing is to raise the ſ the familiar tools of the common trades. 


culture of the nation ever higher and higher by 
their means.” It has demanded allthe influence of 
the greatest minds, acting through generations, to 
enable us to break clear of the conservatism which 
has held us so long in chains, and to establish a 
new education that is freed from shackles, and 
which may give us, all and each, just that edu- 
cation which the individual needs for the success- 
ful prosecution of his work in life, in whatever 
path or in whatever province that work may lie. 
It is only in a country like ours, in which the 
people have the rower to proclaim what are their 
needs and to demand that they be considered, or 
in a country like old France or modern Germany, 
in which the classes having control of the 
educational systems have the privilege of calling 
to their aid the wisdom of the wisest of their 
fellow citizens or fellow subjects, and have the 
power of acting unimpeded by conservatism or by 
the ignorant prejudices of the vulgar, that such a 
revolution could be effected either promptly or 
thoroughly. But we have seen such a revolution 
as the Marquis of Worcester demanded, such as the 
philosopher Descartes proposed, such as Vaucanson 
and Froebel, each in his way, working at points 
far remote the one from the other began within 
thecentury. Itis this revolution that we find of 
interest, and the results of which are visible so 
plainly to-day and here. 

Education should evidently fit each individual 
most effectively for the life work that may be ex- 
pected with reasonable probability to open to him, 
to give him the means of preserving himself from 
danger of suffering and want, of securing a com- 
petence for himself and safety against poverty for 
his family, of gaining some leisure for thought 
and for enjoyment, and some opportunity of taking 
advantage of the good fortune which has been his 
in coming into the world at this advanced period of 
its history. It should fit him to perform all the 
duties of the citizen, of the head of a family, of a 
friend, and such as he owes himself to perform 
every duty which he owes to himself, to his family, 
to the nation, to the race. In the light of such a 
definition, we may study the form which is best 
given modern education. 

Were it possible to study the future of each in- 
dividual, it would be easy to say what would be 
the best general course to take with each. But 
this cannot be done, and we must do as we would 
in any other attempt to meet ill-defined conditions. 
We must take a course dictated by the probabili- 
ties of the case. For the man or woman who has 
wealth, and for whom a life of leisure is probable, 
we may study how to give a gymnastic training 
that will give the mind as well as the body its best 
and most symmetrical development. For the life 
of a person who must work for a living, we must 
prepare such a training as will, while giving as 
much of this gymnastic culture as may be prac- 
ticable, provide with certainty and efficiency so 
much of knowledge and of special training for the 
work of life as will at least make him capable of 
taking up that work with fair prospect of success. 
We must make him secure against poverty first, 
and must give the less essential, though 
still important, elements of the general 
education second. For the average citizen, manual 
training and trade education are the necessaries of 
life, while the languages and the literatures and 
the sciences, so far as they are not contributory to 
his teohnical training, are for him luxuries. We 
may also put it down as one of the duties of the 


If it were certain that the child would never 
need to care for himself, it might possibly 
be well to content themselves with giving him his 
gymnastic exercises only. But the son of a king may 
be compelled to earn his bread by the sweat of his 
brow, and the princes of royal houses are wisely 
taught trades. Every son of an American citizen 
should be at least as well vared for, and manual 
training is coming rapidly to be recognised as one 
of the divisions of every well-ordered curriculum 
in the primary schools. 

But this is not all, There is a still other reason 
for the introduction of this manual training into 
our schools, 

One of the wisest and most thoughtfal of 
physicians, one who, in his time, was considered 8 
very great authority on the physiology of educati 
and who wrote one of the most interesting o 
treatises on that subject when acting as-a scientific 
commissioner of the United States to the Vienns 
International Exhibition of 1873, the late Dr. 
Seguin, once sent mea paper written by himself, in 
which he described a case of extraordinary interest 
in this connection, and one which is wonderfully 
suggestive to him who is seeking the best method 
of raising our youth toward the heavens through 
education and training of his faculties, In this 
paper he describes one of those singular nervous 
ailments which so often present themselves to the 
physician, and gives an account of its treatment by 
a novice in medicine, but a genius in what I may 
be allowed to call intuitive pathology. It was 
woman, of course, who performed the miracle. 


He says that a child was born to healthy and in- 
telligent parents, and until six months of age, wasone 
of the most perteot and most beautiful of healthy, 
hearty children, But, at that age, in consequence 
of some digestive irritation probably, it was seized 
with convulsions, and a paralysis of the left side of 
the body and limbs was produced. Its face lost 
the bright, intelligent expression formerly na 
to it, and it was unable to use its limbs on the left 
side. In this condition it remained until six years 
of age, when a young lady, a friend of the family, 
visiting the house, became greatly interested in 
the case, and persuaded herself that she might, by 
careful training, enable the child to regain the useot 
its limbs. Taking up her residence in the family, 
she gave one year to the purpose which she thus 
conceived, each day carefully and systematically 
exercising the disabled limbs and teaching the 
little one to use them for all the purposes of its 
young life. A marvellous change took place. The 
child recovered the use of its limbs, and was able, 
at the end of the year, to handle them about as 
well as could any other child of its age. But 8 
still more wonderful result, and a most unexpect 
one, was brought about at the same time. „The 
child's face regained its natural and intelligent 
expression, and, most wonderful of all, it once more 
became a bright and active-minded creature, and 
was restored to its mother hardly less perfect in 
form, feature, and mind than before the catat 
trophe occurred. oS 

as there ever a more convincing proof of the 
mutual interdependence of the mind and the body? 
What a revelation is this of the influence of mind 
upon matter, and the effect of matter upon mind! 
Does it not show with absolute certainty that the 
healthy mind must have residence in the healthy 
body, and that the perfection of the body is nn: 
tial to the best action of the mind, end even to the 
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full development of the soul? The soul of the 
sage in the sa of the athlete represents, and this 
combination only can represent, the perfect man. 
Physical perfection ig a condition of the attain- 
ment of symmetry and efficiency in the intel- 
lectual and the moral side of human nature. 

We have seen that the work of the educator 
naturally divides itself into two principal depart- 
ments, the one being the division in which the 
student is fitted for continuous growth in intel- 
lectual power, and in wisdom and knowledge, such 
as the author of the book of Proverbs contem- 
plated; the other being that which gives essential 
instruction and training in technical directions, 
such as will best fit him for the pursuits of the 
life into which his tastes and opportunities may 
have guided him. The one department has for its 
object the cultivation of the individual, the other 
his training for the peri which he is to take in the 
work ofthe world. It is evident that the primary 
studies of the ponte schools are essential as pre- 
paratory to both lines of work; that the ethical 
and the literary instruction should properly pre- 
cede the technical where the latter is to be added 
to the former, and that the professional school 
should be post-graduate to the academic. In the 
“jdeal education,” as I have taken the liberty to 
call it, the general preparation and the gymnastic 
training should be first given; then should follow 
the advanced liberal training, that is intended to 
fit man for the profitable use of his leisure time; 
and finally should come the professional prepara- 
tion and training, fitting him for the pursuit 
which he may have chosen as his life's work, 
whether it be law, medicine, theology, or engineer- 
ing and the trades. Such an education should be 
the birthright of every citizen, and the time will, 
I am sure, some time come when it shall be open 
to every one who has the ambition and the capacity 
to profit by it. This ideal education is now rapidly 
taking form. We have every element, and it onl 
now only remains to secure that co-ordination ead 
correlation of its several constituents in organised 
school, college, and university courses, all parts of 
one whole, such as will give symmetry, complete- 
ness, and generous proportions to the whole. A 
correct form of primary instruction is taking shape 
in all those cities and towns of our country in which 
our public school system is being completed by 
the introduction of manual training and of the 
useful arts. The liberal education which fits 
man for highest life is already, and has long been, 
in prinoipl e recognised. The relation of the tech- 
nical and professional schools to the system is be- 
coming rapidly acknowledged and well understood. 

We have but a little way to go to give finish to 
this magnificent edifice, the grandest of all the 
structures which modern civilisation has yet 
reared. When prone, instruction has been 
adapted to the needs of the people, rather than to 
the demands of a fortunate few and of the most 
blind and dull form of conservatism; when our 
secondary instruction shall have taken form as 
introductory to the most truly liberal, as well as to 
the best technical, educations ; and when our pro- 
fessional schools shall have ceased to be nonde- 
seript, and shall have become the final and 
crowning work, as already in Germany, for 
example, the capstone of the edifice—then will the 
ideal education be given form. But, after all, 
there must probably for generations, perhaps 
always, be many earnest and deserving young men 
and women who cannot find time and means to 
secure such a “complete and generous education.” 
Many must always be content with primary; 
many more must take the technical before under- 
taking their work in life, to the exclusion of the 
liberal form of secondary and collegiate education, 
or must give up the hope of getting such prepara- 
tion at all. The technical school must probably 
be always thus kept in such form that it may 
receive all who come to it capable of entering into 
its courses of professional instruction. But the 
number of those who are entering these schools 
from the classical and liberal courses of our 
colleges and universities is continually increasing, 
and we are seeing the good effect of this more 
thorough preparation in their more earnest spirit, 
their maturer thought, and their more thorough 
ld Saree tn of the opportunities and privileges 
and advantages here provided for them. They find 
the highest opportunities coming to them later ; 
and the completely and generously educated man, 
other things being equal, will always have the 
advantage when the competitions of professional 
life become severe, and wherever the opportunities 
of leisure permit him to give his sind” to observa- 
tion, to reading, to thought. His is the richest life 
in its multifarious experiences, and his is the 
most productive of all good to self, to family, to 
friends, and to country, who has the most “ complete 
and generous education.” 


THE TECHNICAL INSTRUCTION BILL. 


O°: objections to the Bill are that if it comes 
into operation it will do no good, provided it 


is so moderate in its operation that the expendi- 


ture involved will be small. If, on the other hand 
the working of the Act is to be effectual, it will 
involve a very large outlay on the one hand, while 
it will, on the other, necessitate changes in the 
existing systems of doing work and carrying on 
manufacturing operations of a sweeping character, 
the end-of which it is impossible to foresee. We 
have already pointed out many of the objections to 
the Bill; we make no apology for further eluci- 
dating the question involved. The theory on which 
the Bill is based is that English workmen 
deficient in technical education, England, as a 
nation, suffers from foreign competition. This is 


not true; but even if it were, the Technical In- 


struction Bill would be entirely inadequate to cope 
with the difficulty. That it is not true should be 
and is‘patent to every manufacturer and every 
trader who has any experience at home and abroad. 


If our readers will turn to the “ Abstracts of Con- 


sular Reports,” which we publish from week to 
week, they will find there set forth a vast mass of 


information concerning the reasons why our com- 


petitors oust us from one market after another; 


but they will find nothing said about technical 


education. It is currently reported, and, we be- 
lieve, with truth, that certain United States 
capitalists have formed a species of Chinese syndi- 
cate, which cannot fail to have a very bad effect 
on English trade in China. The“ arrangement will 
probably, for example, have the effect of throwing 
the construction of Chinese railways wholly into 
American hands. Is this a result of technical 
education, or of the want of it? Germans are 
known to be better salesmen than we are. Can it 


be believed that technical education, or the re- 
verse, has anything to do with this? The most 


that technical instruction can do for the workman 


lies in the circumstance that it enables him to pro- 


duce better work; but the foreign markets now 
open to us do not, for the most part, want better 
work, They want what they are accustomed to 
use, and the insane attempts which have been 
made in this country to force on the foreigner what 
he does not like, because forsooth it is better, has 
done us nationally a great deal of harm. If a 
Wallachian peasant wants a rude wooden plough, 
and is quite willing to buy and pay for it, why 
should we insist on sending him iron ploughs of 
improved construction about which he cares 
nothing? We undertake to teach, when we ought 
to sell. Our German and American antagonists 
care nothing about the regeneration of the world ; 
but they care a great deal about doing a good 
trade. Take, for example, the business done in 
American clocks. It is something fabulous in its 
proportions. Why is it that England has done 
nothing in the same direction? The answer is 
that English clocks are all good, substantial, and 
expensive, while the American clocks are cheap 
rubbish, In point of fact, although they are cheap 
they are not rubbish ; but let this pass. We have 
missed a great opportunity simply because we did 
not try to meet the public fancy. But technical 
education has had nothing to do with the matter 
in any shape or way. Indeed, it appears to us 
that technical education would rather hinder 
the development of such a trade than promote it. 
A man who had been fully impressed with all the 
principles of horological science would not dream 
of turning out alarum clocks at 3s. 9d. each. Their 
want of accuracy of construction would “pain him 
very much.” And so we might go on to cite in- 
stance after instance where trade had been pushed 
and originated and developed, while education of 
the technioal kind has simply been ignored, pushed 
on one side, and told to get out of the way. During 
the debate on Tuesday night, those who hold that 
technical education has done much for foreigners 
could only cite little Switzerland as an example of 
beneficent results, and urge that Germany was 
more successfal than England because her people 
were better linguists. It does not appear, however, 
that German is to be taught in the technical in- 
struction schools. In support, furthermore, of the 
Bill, the authority of Prof. Huxley was cited. 
Prof. Huxley is a very able man; as a biologist, 
none but his enemies admit that he has a rival. 
His monograph on the anatomy of the frog is per- 
fection. Bat as an authority on trade matters or 
commercial questions his opinion is not worth 
more than that of the Llama of Thibet or the 
Archbishop of York. 


Let us consider once more what the technical 
instruction schools are going to do. They wi 
either teach children or young men, or both. 
What they are going to teach we do not know; no 
one has explained this part. of the programme. ‘Let 
us assume, however, that it is the artisan who is to 
be taught, although this has been denied. Now, 
in most large manufacturing establishments com- 
mercial success can only be secured by the division 
of labour. The man becomes a machine, an auto- 
maton, doing the same thing over and over again, 
until he does it to perfection. Technical education 
oan in no sense or shape help this man. It is ex- 
ceedingly deplorable that anyone should be reduced 
to the level of a machine, but so are a hundred 
other thing which we see around us. It is possible 


being 
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that they may be amended, but not by technical 
-instruction in board schools. 


The levelling down 
of the man to the machine is the result of an 


‘irresistible law; it is difficult to make the un- 
‘initiated understand how great the subdivision of 
labour is in certain trades—for example, the man 


who makes the case of a watch does not make the 
hinges of that oase, I may be urged, however, that 
technical instruction is intended for a different 


class of operatives—for instance, ‘for fitters, let us 


say. What, then, is the fitter to be taught? To 
file straight? To run a lathe? To erecta port- 
able engine? The fitter who had learned to do 
these things in a technical school would find him- 
self as far from being able to earn a livelihood as 
if he had never been taught anything. The trades 
unions have to be accounted with first. If tech- 
nical education were adequately given in such 
schools—assuming an impossibility to be ponile, 
for the sake of argument—a vast social system 
would be broken up, and the consequences would 
be far more widespread and dangerous than 
appears at first sight. So obvious, however, are 
many of the defects of the scheme and the objeo- 
tions to it, that we cannot think that they have 
been overlooked, and we are therefore driven to 
the conclusion that there is no intention of teach- 
ing trades or having so many thousand Govern- 
ment apprentices, but that technical instruction is 
to be interpreted in the South Kensington sense, 
and that pupils in the new schools are to be taught 
“ Science,” save the mark, 

If, now, it is honestly stated that in the opinion 
of Sir William Hart Dyke and his supporters it is 
good that the rising generation should have to 
learn science in addition to the other evils that the 
young endure, well and good. Such a proposition 
may be argued on its merits, and the discussion 
may be narrowed. But when it is asserted thata 
vague something called “ technical instruction is 
to work untold good to Great Britain in some un- 
explained and inexplicable way, then we have 
something to deal with which resembles very 
closely a false pretence. Against technical edu- 
cation of the proper kind, imparted in the proper 
way, tothose who can benefit by it, we have, of 
course, nothing to say. Nay, we would go so far as 
to admit that there would be nothing very out- 
rageous in asking the taxpayer to contribute 
moderately to the support of institutions employed 
in imparting suchinstruction. But this is entirely 
a different matter from the formation of schools 
where children or young men will be taught that 
which will never be of the smallest value to nine 
hundred and ninety-nine out of every thousand 
pupils, on the plea, forsooth, that the country is 
going to the dogs and that only South Kensington 
can save it. Finally, we assume that it is the 
bounden duty of the promoters of this scheme to 
establish a case, and to set forth sound tangible 
arguments in its favour. We all know what 
promises were made when State education was 
first mooted. The British taxpayer knows how 
these promises were kept. If we have survived as 
a nation so long without technical instruction it is 
probable that we can last another year asa nation ; 
and it will be matter for congratulation if the 
Teehnical Instruction Bill is held over for another 
year. Let us hope that in this matter, at least, 
wise counsels may for once prevail.— Te Engineer. 


INSTRUCTION AND 
THE SCIENCE AND ART DEPART- 


MENT. 


HOSE who are interested in the success of the 
Technical Instruction Bill will read the 
following communication with much satisfaction. 
It was addressed by Prof. Silvanus P. Thompson 
to the Times :— 

“I happen, Sir, to know something of the work- 
ing of the Science and Art Department, having at 
one time come into relation with it as a student, 
at another time as a teacher, and in each oase have 
been driven by its red-tapism to dispense with the 
aids which its organisations offered. My own fees 
at the Normal School of Science I paid rather than 
enter as a free student under the impracticable 
conditions that environed the studentship awarded 
tome. I have long ceased to teach under the con- 
ditions imposed by the department—conditions 


ll | which tend to sterilise and fossilise all good work. 


It would be quite impossible to carry on much of 
the present work of the City and Guilds’ Technical 
College here at Finsbury if the arbitrary rules 
and regulations of the Science and Art Depart- 
ment were to be imposed upon us, The rules of 
the Science Directory, for example, would entirely 
preclude a grant being earned on any one of our 
students in practical chemistry, because our labora- 
tories, which we believe to be not only more 
modern but better than those preseribed by the 
rules of the Science and Art Department, do not 
accord with the stereotyped prescriptions issued 
from South Kensington. To put our chemical 
classes under the rules of the Science and Art De- 
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partment would simply ruin them. If I turn to 
the branch of science that is my own pursuit, 
physics, I find that it is, by the inexorable rules 
of the Science and Art Department, eut up arbi- 
trarily into two ‘subjects'—(1) heat, sound, 
and light; and (2) electricity and magnetism, If 
I get together, say, a class of apprentices from the 
optical workshops of London, and teach them 
optics, or if I get a class of young engineers and 
teach them heat, then by the rules of the Science 
and Art Department this is not technical education 
at all; there is no grant for such teaching. If I 
teach the opticians what they do not want, heat 
and acoustics, as well as their optics, then I am 
giving them technical instruction. Or I may teach 
them building instruction, or geology, or zoology 
or naval architecture (not that I know anything of 
these branches of science), and I am equally giving 
them technical instruction, for these are subjects 
‘presoribed’ as such by the Science and Art De- 
partment ; but directly I settle down to teach these 
apprentices the optics that they want to know— 
the one subject that is technical to their industry— 
Iam no longer giving technical instruction as de- 
fined by this Bill. Another consequence of this 
arbitrary prescription of three sciences in one sub- 
ject’ is that, in the highest stage, no one of the 
` three can be thoroughly taught, a smattering of 
euch being the requisite thing to procure passing 
of the examination and payment on its results. 
Again, the regulations of the Science and Art De- 
partment make it impossible, in every school 
working under its scheme, for more than two pre- 
soribed subjects to be taught on the same day pes 
cept Saturdays). They also put a premium upon 
quantity of teaching as against quality—first, by 
. Stopping payment on results if thestudent is clever 
enough to take honours, unless he has previously 
_ gone through the examinational mill of passing in 
a more elementary stage in a preceding year; and, 
. secondly, by refusing to recognise the value of any 
further teaching to a student who has once passed 
.the so-called honours stage of the prescribed ex- 
_aminations. As an additional absurdity, it may be 
mentioned that the Science and Art Department 
„recognises as a teacher qualified to teach and earn 
payment in any and every one of the prescribed 
subjects of technical instruction every person who 
holds a degree from an English Baer 
_ whether it be Master of Arts of Oxford or Bachelor 
of Theology of Durham. This will never do in a 
scheme of national technical education, in which 
- the one important thing, so far as selection of 
teachers is concerned, is that they shall be in touch 
with the technical requirements of the respective 
industries which their teaching is to benefit. Un- 
_ fortunately, it is true that the vast majority of the 
science teachers under the Science and Art Depart- 
ment are not in this position, but are schoolmasters 
who have ina most praiseworthy way, and in many 
..cases by the help of the Science and Art De- 
partment itself, obtained some acquaintance 
with one or two of the sciences. Excel- 
lent though the original idea of the Science 
ard Art Department may have been, it has 
certainly resulted in a vast amount of superficial 
and book-learnt science being taught, and in the 
development of a vast array of little textbooks 
` specially designed to cram students with the 
minimum of knowledge requisite to earn a grant 
by passing the South Kensington examination. 
Books written for workmen by men who have 
never worked constitute the very antithesis of a. 
Sound material for a technical education. For the 
textbook and the schoolmaster who has learnt, the 
‘true modern technical education substitutes the 
Jaboratory and the instructor who has worked. 
This the Science and Art Department has yet to 
- discover. In saying this I am saying nothing in 
' disparagement of the extremely able staff of ad- 
ministrators at South Kensington; they know 
their own work: I believe they do it well, and 
that they honestly endeavour to promote what they 
think to be its usefulness to the nation. If the 
can break with old traditions, take up new blood, 
and show themselves able to come into touch with 
‘Joeal requirements, then all may yet be well. But 
-a fear that the evil traditions, the prevailing 
- academic notions, and the all-too-abundant red- 
tape of the past may prove too strong in the future 
is at the bottom of the profound distrust with 
` which this measure is regarded by some of its best 
Friends. 


« Thanks to the munificence of the City Guilds, 
“their Technical College, which I have the honour 
to direct, has no need to lean for subsistence upon 
the system of payments by results in the prescribed 
‘aubjecta’ of the Science and Art Department. I 
am far from saying that in the abstract a closer 
alliance between the teaching in some of the college 
classes and the examinational scheme of the de- 
partment would be undesirable—that would depend 
upon conditions, The examination scheme would 
need to be modified, its requirements simplified, its 
standard raised. But it would be an evil day for 
the students of the Technical College, for its staff, 
and I believe for the quality of the instruction 
which it affords, when the energies now devoted to 


that which is found to be most helpful in the 
direct application of science and art to the various 
industries should be turned aside to the helot work 
of earning payment on results in the prescribed 
routine of the Science and Art Department as at 
present constituted. Surely it is not too much to 
ask that, as a necessary antecedent to the passing 

be given by Government 
Science and Art shall be 


of this Bill, some pledg 
that the Department o 
itself reformed.” 


LINK BELTING." 


pan old saying that “there is nothing new 

well be applied to 
leather-link belting. It is generally believed that 
these belts are of recent invention, but that is an 
error: they are over thirty years old. Mr. C. M. 
Roullier, of Paris, experimented that long ago with 
small leather links’ lin. and }in. long by 2 in. wide. 
These links had two small holes at equal distances 
apart, and were joined with iron bolts, which were 
riveted at the ends, thus making a perfectly flat 


under the sun” may 
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surface, and in that way forming a belt entirely of 
leather links. Mr. Roullier’s idea was to econo- 
mise; he, therefore, utilised the material left over 
from the manufacture of flat belting. He per- 
fected his belt and came to this country in 1862, 
when he patented the article here and tried to 
introduce it. At first it produced quite a sensa- 
tion, and many tests were made; but it was soon 


Wy — 


found that Roullier's belts were not suited to 
running our swift-motion macn and they were 
therefore abandoned as impractica le. Mr. Roul- 
lier then introduced his invention into England, 
where he met with some success, as his belt was 


better suited to English slow-motion machinery. 
These belts are now largely used in England, many 
good improvements have been made in them, and 
almost every belt maker in Great Britain manu- Į p 
factures them. Mr. Jabez Oldfield, of Glasgow, 


5 


This is, however, an error, 


the “ Teehnischen Verein“ of New York. 


‘leather which Roullier used was stiff, 


neatsfoot oil, &. 


has the reputation of making the best and most 
reliable link belt in Great Britain; he has also the 
reputation of being the. originator of these belts. 
the credit of the inven- 
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è By COHAS. A. SCHIEREN. From a paper read before 


tion belonging, as we have said, to Mr. Roullier. 
Mr. Oldfield, nevertheless, has inveuted many 
useful machines for cutting and assorting the links, 
He has also introduced improved methods for 
putting the links together. 


For more than twenty years after Mr. Roullier's 
‘visit, nothing was done with leather-link belting 
in this country. In 1882, however, Mr. N. W. Hall 
of Newark, N.J., patented a link belt, composed of 
leather and steel links. His method was to place 
a steel link after every third or fourth leather one, 
in order to strengthen the belt. In practical use 
this belt was found to be very defective, because 
the leather links soon stretched, and thus all the 
work had to be done by the steel links. The whole 
strain coming thus upon’ the steel links, they in 
course of time cut through the bolts, and thus 
broke the belt to pieces. Sv this invention proved 
worthless. — ; 

In 1884 a Chicago belt company obtained a 
patent on another style of link belt. In this belt 
all the little holes in the links were lined with 
metal, similar to the holes in laced shoes. This 
produced an effect similar to that ‘produced by 
Hall’s patent. The metal lining ofthe holes cut 
the bolts into pieces by friction, and thus ruined 
‘the belt. Therefore this patent proved a failure 
also. After all these failures it fell to our lot to 
improve these belts s0 that they may now be 
worked successfully on our American fast-runnmg 
machinery. During the past two years we have 
made and sold over five hundred leather link belts, 
which are all in actual use and doing excellent 
service, as is proved by many testimonials which 
we have received. i 

Our success with these belts has been sosur- 

rising that we think we have found, at Jat ee 
1893 looked for “missing link,” not in Dar- 
winism,” however, but in the belting line. We 
‘prophesy a great future for these belts in this 
country. How have we attained such’ sucoess? 
First: We found that Roullier made a mistake in 
using leather offal, aa, inthe links of an iron chain, 
if one link is weak or defective, the whole chain is 
worthless, so in link belts, if one or two links are 
weak or made of poor material, the whole belt is 
affected by them. It is therefore of vital im- 
portance that only the best and most solid leather 
be used in making the Iinks; second, the leather 
must be made very pliable; but at the same time 
its toughness and tenacity must not be injured, or 
it will stretch and break. These ri ar of 
great importance, and are the principal reasons 
for the failures’ of all former efforts. The 
hard, and 

husky. He believed that the harder the link the 
greater its tensile strength, but upon actual teat 
this was found to be a fatal error. Our. leather 
links are saturated with a mixture of tallow, 
This makes them very pliable 
and inereases their toughness, so that they will 
stand à strain three times as great as a piece of 
hard rolled sole leather. In manufacturing this 
belt, the joining together is important. ‘Fhe links 
must be accurately assorted as to thickness, and 
the outer links countersunk, to admit the bolt. 
Then the most valuable improvement of all is our 
“American joint“ (see Fig. 1). By close inspec 


are used, and 
It gives just 


ulley. We experimented for some e 


almost attained portad isn in that line, 
illustrations clearly show, 

for inoh and upward solid round b 
difficulty always has been to join such & 5 
together. All steel hooks, “c., do not seem 1 
satisfy. This, our new invention, 18 so simple 1 
it hardly needs explanation. A belt of this kin 
oan be taken apart in a short time, and shortened or 
lengthened at pleasure, 5 


answer to questions, Mr. Schieren said th 
iss ak belts de better for slow than for high 
speeds; but are well adapted wherever belts are 
run half-crossed, or what is termed quarter ate 
when it is difficult to make flat belts lie perfectly 
even on the pulleys. These link belts, however, 
cover the entire faqe of the pulley. Mr. pagan 
also stated that the linked belts could be ma 
thoroughly waterproof, 
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SELLERS’S TOOL GRINDING AND 
SHAPING MACHINE. 


HE well-known firm of W. Seflers and Co., of 
Philadelphia, Pennsylvania, have recently in- 


‘ troduced a machine for grinding and shaping all 


the faces of almost any kind of lathe, planer, 
slotter, and shaper tools; in fact, we (American 
Machinist) have yet to see the kind of tool that 
this machine will not grind. We have seen tools 
brought direct from the blacksmith's shop, placed 
in this machine, ground and shaped in a compara- 
‘tively short time to an exactness to obtain which 
would require the best affort and test the skill of 
an expert toolmaker in a shop equipped only with 
an ordinary grindstone. The construction of the 
machine is simple, and it is very easily handled by 
aman of ordinary intelligence. The main features 
of the machine are as follows:—A grinding wheel 
is mounted in a cast-iron frame forming a large 
tank which receives the water used for flooding 


the tool in grinding. The machine is also provided. 


with suitahle shields which will prevent the throw- 
ing of water on the working parts of the machine, 


the floor, or the operator. The water for flooding 
the tool is supplied by a brass rotary pump, which 


is driven by a round belt from the machine counter- 
shaft. It is provided with a jointed and counter- 
balanced nozzle, which may be set in any position 
required, to deliver the water on the tool to the 
best advantage. Slide-rests are provided,, by 
which a vertioal and two horizontal motions 
at right angles to each other can be im- 
parted to the tool-holding chuck. The slide- 


rests and chuck are carried upon a vertical: 
slide of square seotion placed in front of the 
wheel and working in a covered bearing, and 
counterbalanced by a massive spring, so that the 


vertical slide may be moved up and down iby the 


left hand of the attendant, the object of this move- 
ment being to move the tool in a vertical plane up 
and down past the grinding surface of the 
stone, and thus produce a plane surface on the 
tool. It is evident that if the topl were held at a 
convenient height and fed against the stone without 
other movement, the surface would conform to the 
surface of the stone, and as the bearing -increased 
the cutting would become less rapid; hence, in 
grinding straight surfaces, the chuck and slide rest 
©., are moved vertically, as described, as well 
as horizontally. ‘In grinding curved surfaces no 
vertical movement is given to the chuck 
holding the tool; but it is made to rotate to pro- 
duce the curve desired. If the curve of the tool 
is not a circular one, but is such as shown in the 
chart supplied, then a “former plate” is required. 
Means are provided by which any sample tool 
whether ground by hand or otherwise, can be use 
as a templet for grinding the “ former plate” to be 
afterwards used for the reproduction of the shape 
of this sample tool. The preparation of necessary 
formers for a variety of peculiar curved shapes is 
not a:matter of much expenge, as these formers 
simply consist of small cast-iron plates jin. thick, 
and quickly shaped in the machine. | 

The chuck which holds the tool can be rotated 
in two planes at right angles with each other, and 
the exact amount of rotation in either plane is 
indicated by graduated circles and verniers, so that 
any desired angle of tool or of clearance can be 
accurately obtained. 

For grinding the ourved face tools, the former 
plate is firat selected, as indicated by the table or 
diagram supplied (shown at the baok of the per- 
spective), and placed in the machine. Then the 
tool to be ground is placed in the swinging chuck 
‘with the Ease of the tool towards the left and 
pushed forwards against the end gauge until the 
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Base of Tools, 


To grind the 


index-finger of this gauge points to the number 
given in the table plus the amount required to be 
ground off the tool, remembering that each gradua- 
tion represents in. on the tool. Champ the tool 
in the chock; swing the chuck so that the entire 
curve of the tool will rub against the end gauge, 
note the oscillation of the index-finger and adjust 
the chuck by means of the handle on the left until 
these oscillations are reduced to a minimum. The 
tool will then be in the best position for grinding. 
For grinding lathe, boring, and chasing tools, 
planer hook tools, and slotting splining tools, the 
supplementary chucks, as shown in Figs. 1, 2, 8, 
and 4, are used and set to the angles given for 
corresponding straight tools. ; 
The periphery of the grinding wheel is not at 
right angles to the flat surfaces of wheel, but is 


formed so that in the section the grinding surfaces 


will form a V containing an angle of 90°. With 
this shape of stone a vertical surface perpendicular 
to the axis of the stone can be ground by moving 
horizontally the chuck with tool towards the centre 
of wheel; then, without disturbing the tool or 
making any change whatever, a vertical surface at 
right angles to the “former” surface can be ground 
by. moving the tool horizontally in a direction 
parallel to the axis of the wheel. A small orane is 
attached to the machine, by which the stone can be. 
easily taken off its apindle or turned round when 
that becomes necessary. This crane is also useful 
and handy for lifting or taking out of the machine 
the supplementary chuck. We have no doubt as 
to the usefulness of this machine in any machine 
shop; it needs only to be seen to be appreciated. 

A diagram or ‘table of angles, &s., is furnished 
with this machine; the figures: given in this table 
for the horizontal and vertical angles are those 
which have given the' best results in the practice 
of Wm. Sellers and Co. These angles may be 
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changed to suit the ideas of others without interfer- 
ing with the construction or principles of the 
machine, 


THE NEW ELEMENTS. 


1 following remarks by Mr. A. E. Tutton, 

extracted from a paper in Nature, may be ot 
interest in connection with the announcement of 
the discovery of so many new elements :— 

It is now nearly twelve months since the chemi- 
cal world was agitated by the memorable depar- 
ture made by Mr. Crookes, in his address to the 
Chemical Section of the British Association, in 
attempting to translate into language thoughts 
which had been irresistibly forced home to the 
minds of many men of science as to the insuffi- 
ciency of the theories of our modern chemical 
philosophy to account for the presence in our midst 
of those objects of ever-increasing interest, the 
chemical elements. 

Contemporaneously with the work which has 
been carried on by these and other experimenters, 
Drs. Krüss and Nilson, who have at their disposal 
tolerably large quantities of Scandinavian minerals 
containing rare earths, have been engaged upon 
work of a similar nature, and have lately published 
in the Berichte of the German Chemical Society 
results of the highest interest, not only confirming 
the conclusions above referred to, but announcing 
that, “in place of the rare metals erbium, hol- 
mium, thuliam, didymium, and samarium, we must 
now accept the existence of more than twenty 
elements.’ 

Considering the interest which Mr. Crookes's 
addresses have called forth, and the important 
bearing of this contemporaneous work upon a sub- 
ject of such paramount importance to the first 
principles of chemistry, it may be of advantage to 
give a short description of the experiments which 
have led to results of such magnitude. 

The minerals examined were specimens of 
thorite from Brevig and Arendal, in the province 
of Christiansand, of wöhlerite from Brevig, cerite 
from Bastnüs, fergusonite from Arendal and 
Ytterby, and of euxenite from Hitterö and Aren- 
dal. The nitrates of the earths contained in these 
minerals gave very beautiful absorption-spectra, 
and a precise measurement of the positions of the 
lines and bands in these spectra resulted in the 
surprising observation that in certain minerals only 
a particular few of the absorption-bands of the 
nitrates of some of the rare earths were visible; 
thus, only one line out of all the lines considered 
to belong to the nitrate of holmium, the metal 
which Soret called X, was visible in any intensity 
in the spectrum of the nitrates from thorite of 
Brevig ; moreover, this particular line is but insig- 
nificant, among many much more intense, in the 
usual spectrum of the nitrate of holmium. The 
more intense lines were either not at all or only 
faintly visible in the spectrum of thorite of Brevig; 
hence it is concluded that Soret’s X must consist of 
at least two ingredients, of which one is found free 
in thorite of Brevig, and gives this one line of 
wave-length 428-7. 

In these observations a single 60° prism of dis- 
persion A — H, = 4° 18’ was preferred, inasmuch 
as weak lines, or bands cannot be distinctly seen 
with more dispersion, and the position of maximum 
darkness becomes more difficult to fix; the spectro- 
scope was fitted with the most refined micrometer 
arrangement for the accurate determination of the 
wave-lengths, so that the whole of the work may 
be checked by future observers. 

Ten years ago the erbium earths were considered 
as the oxide of a single element; but we now know 
that they consist of the oxides of scandium, ytter- 
bium, thulium, erbium, terbium, holmium, and 
yttrium, Out of the rich data furnished by the 
present observations the observers believe they 
can prove that all those erbium earths whose 
nitrates give absorption-spectra are not oxides of 
simple bodies, but mixtures of the oxides of various 
new elements. Yttrium, as before mentioned, has 
already been shown by Mr. Crookes to consist of 
five constituents, and it will be interesting to see 
what light the workers in Stockholm have thrown 
upon the nature of some of the remainder. 

M. Lecoq de Boisbaudran showed that by frac- 
tionation of Soret’s X two new substances were 
arrived at, which he named holmium and dyspro- 
sium; but these are now shown to be themselves 
compound, for one part of dysprosium is not pre- 
sent in thorite of Brevig or cerite of Bastnis, 
although present in the mixture called X; in fact, 
de Boisbaudran’s dysprosium lines Dya, Dyß, and 
Dyé are found to belong to three different ele- 
ments; and the other constituent, the holmium of 
de Boisbaudran, is probably made up of no less 
than four distinct components. 

We are now acoustomed to distinguish as erbium 
that body whose nitrate solution exhibits, in addi- 
tion to a large number of lines in the violet and 
ultra-violet, two principal lines of wave-lengths 
523·1 and 654°7 respectively, of which the former 
is the most intense. But in euxenite of Hittero 
much greater difference is shown, one being ex- 
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tremely strong, while the other is barely visible ; 
therefore here again the observers consider them- 
selves in face of at least two elements, Era and 
Erg, one giving 523:1 and the other 654-7. More- 
over, they have succeeded in separating the two 
almost completely by a method of fractionation 
similar to that employed by Mr. Crookes. 

Cleve, in 1879, gave the name of thulium to the 
metal whose oxide formed the strongest base pre- 
sent in the mixture of erbium earths; and its salts, 
according to Thalen, exhibit two absorption-bands, 
684°0 and 465°0, of which the former is the most 
intense. Again, the variations are found to be too 
great for the supposition of a single earth to be 
tenable, one line being entirely absent in fergu- 
sonite and thorite of Arendal, while the other is 
song. hence thulium must also consist of two 
ingredients, Tma and Tm2, 

The observations with regard to didymium are 
all the more interesting as entirely confirming Mr. 
Crookes’s statements, and Drs. Krüss and Nilson 
even go further in proving either that our interpre- 
tations of the indications of spectrum analysis are 
grossly wrong, or that didymium is composed of 
not less than nine distinct elements. Dr. Auer von 
Welsbach’s symbols for praseodymium and neody- 
mium, the two constituents of didymium which 
he actually separated, are discarded, and the same 
nomenclature adopted as in the case of holmium. 

The name samarium was given by M. de Bois- 
baudran to an element identical with Marignao’s 
YQ, an ingredient of the old didymium. The 
nitrate of this metal gives seven absorption-bands 
according to Thalèen; but it is surprising that in 
thorite and euxenite of Arendal the line 4167 is 
tolerably strong, and even very strong, without 
another samarium line to be seen in the spectrum ; 
the conclusion is inevitable that there must be in 
this substance a constituent whose nitrate gives the 
line 416°7, and to this the name Sma is given, all 
other samarium lines being provisionally supposed 
to belong to Sm. 

The main result of this splendid work, therefore, 
appears to be that, instead of holmium, erbium, 
thulium, didymium, and samarium, we must, if we 
follow Krüss and Nilson, recognise the existence 
of at least twenty-two new elements, the fate of 
some of which may be, in the near future, to be 
subjected to still further subdivision. If we add 
to these the results previously obtained by Mr. 
Crookes with respect to yttrium, the astounding 
revelation is presented to us that, instead of six, 
we find ourselves in face of twenty-seven, ora 
clear gain of at least twenty-one new elements. 

But now vomes the vital question—Are these 
really new elements, or are they only different 
molecular aggregations of the atoms of a few, as 
suggested by Mr. Crookes? It certainly seems 
very remarkable that so large a number of elements 
should be crowded together about the central 
series of the periodic system, and we appear to 
have a repetition of the same phenomenon, in a 
much intensified degree, as obtains in the cases of 
nickel and cobalt, rhodium, ruthenium, and palla- 
dium, and of iridium, osmium, and platinum, It 
may, however, be interesting in this connection to 
remember that this precise state of things was pre- 
dicted by Mendelejeff himself (Ann. Chem. Pharm, 
Suppl. 8, p. 168), and in no way militates against 
the new element theory. Krüss and Nilson, rather 
than be obliged to have recourse to the introduc- 
tion of new or auxiliary theories of spectrum 
analysis, prefer to rest upon the simpler and appa- 
rently more straightforward assumption that these 
substances, whose nitrate spectra show such marked 
differences, are indeed bond fide new elements. The 
accuracy of this view will doubtless be strongly 
contested ; but in any case the result appears likely 
to be equally striking; for, if future work shows 
its want of accordance with facts, then an entirely 
new field of research has been opened, and the 
generally accepted ideas of the structure of matter 
ae of necessity undergo a complete metamor- 
phosis. 


THE SCIENCE OF THE TEA- 
KETTLE.* 


18 boiling of water, although a very common 
and familiar occurrence, is of much interest 
from a scientific point of view. In a metallic tea- 
kettle the operation cannot well be observed; but 
if we substitute a beaker or flask of thin glass, 
such as is used by chemists, we can study the pro- 
cess of ebullition very closely. 
When the water is first heated nothing occurs; 
but as its temperature rises minute bubbles are 
iven off, accompanied by a simmering noise. These 
bubbles are not steam, but air which has been dis- 
solved by the water. All ordinary water contains 
more or less of this dissolved air, whioh escapes 
when the temperature is raised, By removing the 
atmospheric pressure with an air-pump, the air 
will escape at ordinary temperatures; and, on the 
other hand, by increasing the pressure, it may be 
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made to dissolve a greater amount, as in the case of 
ordinary soda-water, which is nothing but water 
charged with carbonic-acid gas under a high 
pressure. The familiar “singing” of the tea- 
kettle is due to this escape of air from the heated 
water. 

If we continue to heat the water, no change will 
be noticed till it reaches 212° F., when bubbles of 
steam will begin to form at the bottom of the 
vessel. At first these will be condensed as they 
rise into the cooler water above, but ina short 
time will pass entirely through it, and escape from 
the surface. In this change of water into steam 
there has been no change of composition; steam as 
well as water is made up of hydrogen and oxygen 
gasses. It is a purely pipea difference; the 
molecules, or particles, of the water being driven 
apart by the repulsive force of heat to form steam, 
like the sudden scattering of a swarm of bees, 


Under the usual pressure of the atmosphere 
water is changed into steam at the temperatare 
given above; but if we reduce this pressure, either 
artificially or by ascending a mountain, the boiling- 
point becomes lower. It will fall approximately 
1:7° for every 900ft. that we rise trom the sea-level, 
corresponding to a fall of one inch of the barometer, 
or a reduction of a half-pound of pressure to the 
square inch. Housekeepers say that when the 
water in the tea-kettle boils away rapidly, it is a 
sign of rain, and it is true that, under the low 
atmospheric pressure which usually precedes a 
storm, the water would boil at a somewhat lower 
temperature; but it is doubtful if the difference 
would be very perceptible. Under an increased 
pressure, on the contrary, water may be heated far 
above 212° without boiling. Ina boiler in which 
there is a steam pressure of 10ölb. the temperature 
of the boiling water is 339°4°. . 

If the water contains subtances in solution, the 
boiling-point is raised; if saturated with common 
salt, for instance, the temperature of the boiling 
liquid is 228°, If pure water is placed in a smooth 
glass vessel chemically clean, it can be heated to 
223° before ebullition commences; and M. Deluo 
found that when previously freed from the dis- 
solved air and heated in a glass flask with a long 
neck, its temperature could be raised to 234°, when 
it would boil with almost explosive violence, 
There is no danger in this occurring under ordinary 
conditions, as the rough surfaces of the kitchen 
utensils would always cause the water in them to 
boil at the standard temperature. 


When water once begins to boil it is impossible 
to raise its temperature any higher; all excess 0 
heat is absorbed by the escaping steam as so-called 
latent heat, and is given out again when it con- 
denses, ; 

We often speak of seeing the steam escaping 
from the spout of the kettle, but this in incorrect; 
steam is an invisible vapour, and we can no more 
see it than we can air. hat we do see are the 
minute drops of water into which the steam con- 
denses on coming into the cool air. If we boil 
water in a glass flask we shall notice that nothing 
can be seen in the interior; and, by observing the 
steam escaping from a kettle we shall notice that 
there is quite a distance between the end of the 
spout and the point where the cloud become 
visible. This cloud of steam is of exactly the 
game nature as the clouds which float in the sky. 
and are formed by the condensation in the cool 
upper regions of the steam or aqueous vapour pre- 
sent in the air. $ 

The power of dissolving substances whioh water 
possesses is greatly inoreased by heating to the 
boiling point; for this reason hot water is used in 
making tea or coffee, to.extraot the stimulating and 
flavouring substances from the leaf or berry 
in soup-making, where a large proportion of the 
nutritive elements of the meat enter into solution. 
In boiling vegetables the hot water with which 
they are permeated so acts upon their hard and 
tough constituents as to render them soft and easy 
of indigestion. k 

The “fur,” or stony substance which is often 
deposited on the interior of the kettle, is usually 
carbonate of lime. This substance is somewhat 
soluble in water containing carbonic acid gas, but 
insoluble in pure water: so, when the water 18 
heated, the carbonic acid gas is driven off, and the 
lime salt precipitated. Nearly all “hard” waters 
contain lime, and the only way to prevent the 
deposit is to use rain-water for filling the tea- 
kettle. 


TECHNICAL BXCELLENCE IN 


PHOTOdRAPH T.“ 


HERE has been a sort of fashion amongst 
some writers on photography to speak in & 
slighting, indeed almost contemptuous, manner 
what is called technical excellence. It has been 
sometimes assumed that obtaining excellence in 
what they refer to as the mere mechanical de 
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of photography is so simple and easy that it is not 
worth while to speak of the means by which such 
excellence may be insured, but that there only 
remains to devote attention to what is called the 
art side of photography. It is because we think 
that such teaching is detrimental to the progress of 
photography, and indeed tending to that retro- 
gression to which we have recently referred, that 
we propose to discuss the necessity for technical 
excellence in order to obtain not only that which 

shall be recognised as good from a purely photo- 
graphic point of view, but the most complete 
artistic result also. 


It may fairly be stated that art recognises 
two distinct characteristics—the imaginative, and 
the descriptive. In photography, the imaginative 
is a good deal replaced by the ability to recognise 
the beautiful, the grand, the sublime, or the 
picturesque. The painter who places upon the 
canvas a true portrayal of sky, sea, and foliage ; 
the poet whose writing brings to the mind's eye 
a vivid representation of the beauties of nature; 
the actor whose presentment of human passions 
impresses his audience with the actual presence of 
the feelings which he counterfeits, would all be 
admitted to be artists. On the other hand, one 
gifted in a high degree with the imaginative 
faculty, unless he possess the skill, natural or ac- 
quired, to set forth his ideas, must remain unfruit- 
ful and unrecognised. i 


If, then, accurate or truthful representation is 
recognised as art iù the cases to which we have re- 
ferred, it is hard to see why it should be ignored 
as art when photography is in question, Perhaps 
the reason for this different estimation is that it is 
taken for granted that photography must yield a 
true representation, and that therefore no skill is 

_ required to insure this result, and so where there 
is no skill there is no art. 


The assumption that photography must be truth- 
if it is justified when applied to a production 
technically excellent—i.e., free from defects—is 
certainly not tenable with regard to a photograph 
in which defects and blemishes have been allowed 
to make their appearance. An example will make 
this evident. One very common defect in a photo- 
graphic megative is the appearance of stains, 
patches, or messy places, due to irregularities in 
the development, or to other preventible causes. 
These defects show themselves in their native 
opines when they appear in the plain background 
of a portrait negative. The patchy lights and 
shades which they produce are not to be seen in the 
original background itself, Therefore the photo- 
graph is not a truthful representation. True, it 
may possibly be argued that a “ broken” baok- 
ground is more “artistic” than one quite plain. 
Stains amd messes, however, have no elective 
affinity confining them to the background, and, but 
for the details on the rest of the plate disguising 
them, the y would probably be seen over the face, 
drapery, and other parts of the picture. Now, 
although these stains, owing to this disguise, may 
not show themselves as what they are in the de- 
tailed portions of the plate, it is certain that they 
must cause the particular places where they occur 
to come out lighter or darker than their proper 
value, in relation to the surrounding portions. 
Stains and patches have thus done their work in 
falsifying nature, without our being able to detect 
the exact amount of increased light or shade which 
is due to this haphazard means, and we have to 
accept a defective presentment as a true repre- 
sentation, In landscape photography, with its 
varied forms of sky, foliage, and foreground, a 
great deal passes muster that would insure the re- 
19 150 of the photograph in plain portrait work; 
ut this passing muster does not imply the good- 
ness or the truthfulness of the representation of 
nature, but only that we cannot so easily detect 
what is the true representation, and what is the 
accidental e due to imperfection 
in the photograph. 

Photographic defects of other kinds might be 
adduced as causing untruthful and imperfectly 
artistio results, such as under-exposure, with its 
concomitant large heavy shadows wanting in those 
bits of quiet illumination that are so evident in 
nature; but enough has been said to show that the 
highest artistic excellence can only be looked for 
where what is called technical excellence is also 
present ; whilst a high degree of the latter-men- 
tioned quality will render most work interesting. 


As to the assumption that technical excellence is 
80 easy of attainment that it may be looked for as 
& matter of course, and does not require to be 
cultivated, a careful inspection of the photographs 
shown at any of our annual exhibitions should 
Suffice to dissipate such an idea. Of the landscapes 
exhibited, it is not too much to say that one de- 
fect alone, halation, is shown in the greater 
part of the exhibits. Those who would excel 
artistically, as well as those who have less 
ambitious aims, should cultivate with unceasing 
care that technical excellence which is in reality 
displayed by only a very small proportion of 
photographers, 
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attentions there will be no danger of the battery 
breaking down, while in use, and so spoiling the 
work, The regulating thermometer (Fig. 1) is 
te many of the details of histological technique, | made by taking a small glass vial, filling the lower 


intaini tant tem- | part with mercury, and the upper with 95 per cent. 
VVV ad aoe WE alcohol, corking it tightly, and passing a small 


glass tube through the cork to the bottom. The 
cork must fit very closely, and should be made 
impervious to water by soaking in melted paraffin 
for several hours. 

The top of the tube is to be loosely corked, and 
two wires passed down into it through the cork, 
without touching each other—one well down into 
the mercury and the other free above it. This 
regulating thermometer is now hung in the water- 
bath, supported by the cork C, and when the tem- 
perature of the bath, as shown by a standard 
thermometer, has reached the highest point 
desired, the wire above the mercury (B, Fig. 1) is 
pushed down so as just to touch the surface of th - 
latter. 

It is obvious that if the bath be filled with water 
below the temperature desired, the mercury will 
not rise and touch the wire B, thus making con- 
nection with the other wire, until the bath reaches 
that temperature, and that, as soon as the tem- 
perature falls below this point, the mercury will 
fall with it, and away from the wire B; also that 
by raising or lowering this wire the connection can 
be made to take place at any desired higher or 
lower temperature. This regulating thermometer 
will be found to be sufficiently delicate to keep the 
temperature to within 2°, It can be made by 
simply blowing a bulb on a glass tube and filling 
the bulb and tube with mercury alone. 

Fitting over the top of the lamp chimney is a 
chimney (D, Fig. 2), llin. long and 22in. square, 
having at its top a hot-air chamber H, into which 
the water-bath fits. This chamber has holes 
around the sides, near the bottom, for the escape 
of hot air. The ohimney D has at one side a 
branch chimney F, 12in. long; opening into it at an 
angle of 45°, In the opening between the chimneys 
is hung a valve G, turning on a hinge H, and 
moved by a lever I, on the outside. ‘This valye 
should be very light, and must turn easily on the 
hinge which is made by hanging the valve fastened 
on a wire passed through holes on the sides of the 
chimney: to this wire is attached on the outside 
the lever, which is to be weighted on the end with 
a small bullet so as nearly to balance the valve, 
which must just fall of its own weight. | 

At K is a shelf, 24in. wide, extending into the 
chimney D. This shelf leaves an opening in the 
chimney zin. wide, which is sufficient for the 
passage upward of the hot air, and which can be 
readily closed or opened by the valve without too 
far swinging. At L is an electro-magnet, which 
is connected with one pole of the battery and with 
the regulating thermometer by means of the wire 
B. The magnet used by me is a small one, wound 
to 20 ohms resistance, and costing 80 cents. Also 
the regulating thermometer is connected with the 
other pole of the battery by means of the wire A. 
Both these wires are, of course, insulated, and can 
be purchased covered, together with the battery 
and magnet, of any electrical supply house. 


The action of the apparatus is sufficiently plain. 
The lamp being lighted, the temperature of the 
water-bath will rise, and the mercury, in the re- 
gulating thermomcter M, with it, until it touches 
the wire B, thus closing the circuit and mag- 
netising the electro-magnet, which will attract the 
lever I, pulling it down, and raising the valve G, 
so closing the opening in the chimney K, when the 
heat will escape by the branch chimney F. The 
temperature of the bath will now fall slightly, and 
the mercury with it away from B, thus breaking 
the circuit, and demagnetising the electro-magnet, 
which will cease to attract the lever, and so allow 
the valve to fall of its own weight, closing the 
opening into the branch chimney, and allowing the 
hot air to again ascend through K, and reheat the 
water-bath. : ; 

This regulating action will continue as long as 
any oil remains in the lamp, which should therefore 
{ have a large reservoir, and the flame be turned only 
high enough to keep the bath slightly above the 
| temperature desired. The water-bath which I 
have is 7in. long, 6in. wide, and bin. deep, and has 
openings for two imbedding dishes, the regulating 
and standard thermometer. Into it at one end is 
built an oven with six shelves, which will take 
24 alides for drying. The whole, including ohim- 
neys and hot-air- chamber, is of copper, and was 
made by a tinsmith, after my directions, at a cost 
of but five dollars. With this apparatus many 
processes, such as Weigert’s hematoxylin staining 
of the nervous system, which, without a constant 
temperature of long continued duration, are im- 
possible of performance, are made easy, and any- 
one who has had the bother of watching a bath 
while imbedding in paraffin will appreciate the 
gain arising from an apparatus which will run all 
night, and have the tissues in good condition for 
imbedding in the morning, to say nothing of the 
many other uses besides staining and imbedding to 
which it can be put. 


ELECTRICAL CONSTANT TEMPERA- 
TURE APPARATUS." 


perature is a great convenience, and in some it is 
a necessity. This apparatus should be one that 
will not easily get out of order, and that can be 
depended upon to maintain the temperature 
desired. For the use of those who, like myself, 
have no gas at command, but have to use either 
petroleum, or alcohol, as a source of heat, the 
apparatus described in this artiele will be found 
efficient and reliable. It can be left for hours 
with the certainty that, when again examined, the 
heat will not have gone above a certain point, or 
have dropped, at any time, more than one-half, or 
possibly one, degree below it. The general form 
of the entire apparatus is shown in Fig. 2, and the 
regulating thermometer in Fig. 1. The battery 


used is the ordinary gravity battery used in tele- 
graphy, and which can be purchased, copper and 
zine included, for 85 cents a cell. I have used 
three cells. This form of battery gives a current 
of nearly constant quantity, and requires but little 
attention, needing to be cleaned but about once in 


two or three months, when the zinos and coppers 
should be taken out and scraped. The loss of water 
by evaporation should be ‘made up from time to. 
time, and if the clear solution of sulphate of zino, 
which forms at the top of the jar, attains a specific 
gravity of 1,080°, or more, some of it should be 
taken ont and fresh water added. The blue 
satarated solution of sulphate of copper should 
always cover the copper and if it goes too low, 
add more crystals o the salt. ith these few 
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HE death is announced of another of the 
old railway pioneers in the person of Mr. 
William Barker Buddicom, who was born at 
Liverpool in 1816. He was apprenticed at an 
early age to Mather, Dixon, and Co., of Liver- 
pool. In 1836, at theage of 20, he was appointed 
resident engineer on the Manchester and Liver- 
pool Railway, and during the time he was 80 
employed carried out many important works. 
In 1838 he was appointed engineer on the joint 
Glasgow, Greenock, and Paisley Railway, where 
he remained till 1840, when he was made loco- 
motive superintendent of the Grand Junction 
Railway. In 1841 he was called to France by 
Mr. Joseph Locke to erect works near Rouen 
for the purpose of constructing the rolling 
stock for the Paris and Rouen Railway, and he 
held the contract for working that railway till 
1860. Hewas connected with Messrs. Brassey 
and others in making the celebrated Bellegarde 
tunnel on the Lyons and Geneva line, and also 
in constructing and working the temporary 
Mont Cenis Mountain Railway on Fell's system, 
the Southern railways, and Maremma Rail - 
ways of Italy. In 1847 the dignity of Chevalier 
of the Legion of Honour was conferred upon 
him by Louis Philippe for distinguished ser- 
vices rendered by him to mechanical industry 
in France, In 1864 he retired from the practice 
of his profession. 


The death is also announced of Mr. William 
Hall,a well-known builder of the famous Aber- 
deen clippers in the days before steam had 
assumed the lead. Mr. Hall had reached the 
ripe age of eighty-one years. 


Dr, Charles Rau, curator of the Archeologi- 
cal Department of the National Museum, Wash- 
ington, is also dead. His papers in the reports 
5 or Smithsonian Institution will be remem- 

ered, 


The following is the programme of the Man- 
chester meeting of the British Association :— 
Wednesday, Aug. 31, President’s Address, in the 
Free Trade Hall, at 8 p.m. Thursday, Sept. 1, 
Sectional Meetings, 11 a.m. to 3 p.m.; conver- 
gazione at the Royal Jubilee Exhibition, by in- 
vitation of the Executive Committee of the 
Exhibition, 7.30 to 11 p.m. . Friday, Sept. 2, 
Sectional Meetings, II a.m. to 3 p. m.; lecture 
by Prof. H. B., Dixon, F.R.S., on “ The Rate of 
Explosion in Gases,” in the Free Trade Hall, at 
8.30 p.m. Saturday, Sept. 3, Sectional Meet- 
ings, 11 a.m, to 1 p.m. ; excursions ; lecture to 
working men by Prof. George Forbes, F. R. S., 
on “ Electric Lighting,” in the Free Trade Hall, 
at 8 p.m. Monday, Sept. 5, Sectional Meetings, 
11 a.m. to3 p.m. ; lecture by Colonel Sir Francis 
de Winton, K.C.M.G., R.A., on ‘ Explorations 
in Central Africa,” in the Free Trade Hall, at 
8.30 p.m. Tuesday, Sept. 6, Sectional Meetings, 
11 a.m, to 3. p.m. ; conversazione at the Town 
Hall, by invitation of the Mayor of Manches- 
ter. Wednesday, Sept. 7, General Meeting in 
the Chemistry Lecture Theatre of Owens Col- 
lege, at 2.30 p.m. Thursday, Sept. 8, excursions. 
More than a thousand members of the Associa- 
tion have expressed their intention of being 
present, and many names have already been re- 
ceived of ladies and gentlemen who will be 
associates or now members, 


The accounts of the Inventions Exhibition 
have been published at last, and from them we 
learn that the receipts were £214,403, among 
which the following were the principal items : 
—Admissions, £149,825 ; royalties from the re- 
freshment contractors and others, £18,627 ; 
publications, £8,580 ; realisation of buildings 
and plant (Colonial and Indian Exhibition, 
1886), £16,325 ; surplus fund from the Health 
Exhibition of 1884, £15,716. On the other side 
the following are the the most interesting items 
of expenditure :—Buildings, £30,778; rent, 
£4,126, including £3,000 to the Royal Albert 
Hall Corporation ; working of electric exhibits 
and electric lighting, £37,521 ; garden illumina- 
tions, 29, 213; lighting the water gardens and 
illuminated fountains, £3,107 ; motive power 
for the machinery exhibits, £14,848 ; salaries of 
the officials, £6,219 ; wages of the servants 
£18,845 ; publications, £10,829 ; advertisements, 


$14,970; reception and delivery of exhibits, 


£5,230 ; medals and diplomas, £3,078 ; music, 
£17,039, including £10,192 for the military 
bands, and £6,113 for the Strauss orchestra ; 
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affected in diverse manners. Some, such as the 
cat, dog, guinea-pig, and pigeon were excited 
and rendered feverish by it ; others (rabbit and 
frog) showed no such effect: in no instance 
was narcotism produced so long as oxygen 
was freshly supplied in steady current. In 
some later experiments, however, in order to 
economise the oxygen, the gas, after passing 
through the chambers in which the animals 
were placed, was collected, purified from pro- 
ducts of respiration, and then supplied to the 
animals again, Entirely different results were 
now obtained: the frogs remained still un- 
affected, but the warm-blooded animals all be- 
came drowsy. With time the sleep became 
deeper, the breathing slower, and during the 
third passage of the oxygen through the 
chambers the pigeons ceased to breathe. On 
removing the animals from the chamber the 
pigeon was found to be dead, the cat slept for a 
few minutes longer and then died, the dog and 
rabbit recovered. The explanation of the dis- 
cordance in the results of the earlier experi- 
menters follows from these results, the depres- 
sant and narcotic action having been observed 
in those cases where the conditions of experi- 
ment led to the reinhalation of the oxygen. The 
cause of the phenomenon, however, is by no 
means clear. The oxygen did not seem to have 
suffered any other change in property : it still 
supported combustion and the respiration of 
cold-blooded animals; and when subjected to 
a brash discharge from a metallic point 
connected with the positive conductor of 
a frictional electrical machine, it lost 
its narcotising power and resumed itscharacter 
of an excitant on warm-blooded animals, The 
subject is worth a good deal of further in- 
vestigation. 


M. Davanne, the French chemist, has offered 
a prize of a thousand francs for a photographic 
plate giving the advantages of both gelatine 
and collodion. The main conditions are great 
simplicity in the operations, combined with the 
greatest sensibility. The processes sent in 
competition should be fully described to M. 
Davanne, French Photographic Society, 20, Rue 
Louis le Grand, Paris. Negatives and prints 
should accompany the descriptions, and the 
last day for receiving them is Desember 3l, 
1888. N 

By warrant under the Queen's sign manual, 
letters patent under the Great Seal of the 
United Kingdom have been issued granting è 
supplemental charter to the Institution of 
Civil Engineers, extending the power to acquire 
and hold lands from £1,000—as in the original 
charter of 1828—to £8000 annual value. 


Several of the French railway companies 
and other public bodies have resolved on having 
their printing done on green instead of white 
paper. The reason for the alteration is that 
they believe the combination of white paper 
with black characters endangers the eyesight 
of their workpeople. Black on green has always 
been recognised as a good combination, 
many railway tickets are so printed. 


Applications to share in the Government 
grant of £4,000 for the promotion of scientific 
research must be sent in to the Seoretaries of 
the Royal Society, Burlington House, before 
Sept. 80. They must be written on printed 
forms, and be duly labelled “Government 
Grant.” 


and £229 compensation for damage and personal 
injuries to visitors and others. 


The exhibition of £52 10s. a year, tenable for 
three years, given by the Worshipful Company 
of Clothworkers for the encouragement of the 
study of physical science, open to the competi- 
tion of persons who intend to commence resi- 
dence as non-collegiate students at Cambridge, 
or as unattached students of the University of 
Oxford, has been awarded to W. French, of 
Chesterton, near Cambridge. 


Several accounts of the recent balloon ascent 
in France have appeared in the daily papers, 
but until a report duly certified has been made 
and verified by some scientific body, it will be as 
well to take them with the usual caution. One 
paper says the aéronauts ascended to a height 
of 70,000 métres! The sea-serpent and the big 
gooseberry are rather too stale in these latter 
days, so the latest excitement is an attempt to 
cross the Atlantic in a balloon. 


On a par with other statements recently made 
in Paris is that of M. Pierre Delcourt that most 
of the butter sold in Paris is largely composed 
of fatty river scum which has been collected at 
the mouths of the great drains that bring the 
sewage of the city down to the Seine. M. Del- 
court deliberately states that there are specu- 
lative and energetic persons who follow the 
butter-tasters on their rounds in the central 
market, and carefully collect the butter which 
has been tasted after it has left the mouths of 
the officials, This refuse is sold to the peram- 
bulating or stationary fried-potato vendors, to 
the al fresco makers of pancakes and fritters, to 
the simmerers of fried fish, and to voor people 
who look for cheapness and quantity before 
high prices and rare quality. He also points out 
that everything used in Paris as food is boldly 
and unblushingly adulterated. Bread has 
been made with old worm-eaten sea biscuits 
and damaged flour, and it has in this way 
caused an epidemic of typhoid fever more than 
once. Green haricots, looking in the market 
quite plump and fresh, have been made out of 
old vegetables, which have been steeped in 
water, caused to swell, and then coloured by 
chemical means. New green peas have been 
manufactured out of old grey ones coloured 
with verdigris. Wine is made chemically, the 
necessity of infusing the essence of grapes into. 
it being absolutely ignored, and the very corks 
which are put into the bottles of popular 
vintages, both real and sham, have been picked 
up out of the river, 


M. Alphonse de Candolle holds that he has 
established as certain, by his researches into the 
heredity of the colour of the eyes, the facts that 
women have a larger proportion of brown eyes 
than men ; that where both parents have eyes 
of the same colour the chances are eighty- eight 
to twelve that the children who arrive at the 
age of ten years (when the colours of the eyes 
are fixed) will have eyes of the same colour ; 
and that where the parents have eyes of dif- 
ferent colours the chances are fifty-five to forty- 
five in favour of brown as against blue or grey 
for the children. In a paper in the Revue 
d. Anthropologie he pursues the inquiry into the 
relation of the brown and blonde types to health, 
and claims as highly probable a superiority 
for the brown type. He suggests more exact 
observation in order to obtain evidence for or 
against this view, that furnished by Dr. Baxter's 
great collection of statistics of the recruits in 
5 ee War of Secession being favourable 

it. 

For the examination for the L.L.A. diploma 
at St. Andrews, 597 ladies entered this year, as 
compared with 391 in 1886. Eighty-three 
having passed in the full number of subjects 
required for the diploma, are entitled to receive 
it. Four new subjects have been added for 
1888—viz., esthetics, the theory and history of 
fine art, the theory and history of music, and 
geography ; and candidates have now a choice 
of 29 different subjects. 


The necessity for breathing fresh air is recog- 
nised as a fact known to the human race from 
the earliest times; but it has always been much 
of a puzzle why cats, birds, and other animals 
invariably bury their respiratory machinery 
in fur or feathers when they go to sleep. 
Dr. Richardson, in making some experiments 
on the respiration of animals, has found that in 
currents of pure oxygen different animals are 
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The Capricious Oandle.— Put a lighted 
candle behind a bottle, pickle jar, or any other 
object having a polished surface, then station 
yourself at about 12in. from the object, so that it 
hides the flame of the candle from you, and blow 
with your breath. The candle will be very easily 
extinguished, in consequence of the currents 
air that you have created around the object 
meeting near the flame, With a board ora sheet 
of cardboard of the width of the bottle, extinction 
would be impossible. This experiment has 2 
counterpart that has been communicated to us by 
M. Harmand, of Paris. Take two bottles, ins 
of one, and place them alongside of each other, 60 
as to leave a space of zin. between them. Place 
the candle opposite this space, and, preserving the 
same distance as before between your mouth 
the candle, blow strongly against the flame. Not 
only will the latter not be extinguished, but it will 
incline slightly toward you, as if through the effect 
of suction. This phenomenon, which is analogous 
to the preceding, is due to the fact that as a por 
tion of the air cannot pass between the bottles, it 
flows around their exterior and returns to the 
operator.—Le Chercheur, 
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Abd. 19, 1887. 
_ LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of 
our correspondents. The editor respectfully requests that ail 
comm should be drawn up as briefly as possible.} 

Ali communications should be addressed to the EDITOR of 
the ENGLISH MEOHANIO, 382, Strand, . C. 

Ali Cheques and Post-ofice Orders to be made payable to 
J. PASSMORE EDWARDS. 

%% In order to facilitate reference, Correspondents, when 
speaking of any letter previously inserted, will oblige by 

the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this only, 
but in all other subjects; For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks, a vice from whence 
great inconveniences derive their original.”—Aontatgne's 

sys. 

— e — 


VISIBILITY OF STARS IN DAYLIGHT. 


[27781.]—AN opportunity has occurred to me 
for testing the question of visibility of stars in 
daylight through a chimney shaft. A new chimney 
has just been erected in the Royal Arsenal, 
Woolwich, of which the height from the ground is 
121ft. Gin. ; internal diameter at top, 6ft. in. The 
aperture of top is octagonal, and the diameter 
is measured from centre of one side to centre of 
opposite side. The chimney is slightly tapering. 
Taking height of eye above ground to be 5ft. 6in., 
we get top of chimney above eye 116ft. Hencethe 
angle subtended by aperture is 3˙ 12. I have no 
Ordnance map by me, but I think the position of 
the chimney may be taken as 52“ north of Green- 
wich in latitude (say 51° 29’ 30") and 21sec, of time 
to east in longitude. | 

Now mean declination of 0 (Theta) Uree 

Majoris (3°12 mag. Uran., Oxon.) from Whitaker, 
1886, is 52° 11’ 46", and therefore the star souths 
42’ 16” north of the Arsenal zenith; it would 
accordingly be seen well within the aperture. 
_ Declination of 7 (Eta) Ursæ Majoris (1-77mag.) 
is 49° 52’ 57“; the star when on the meridian will 
be 1° 86’ 33” to the south of the zenith point. This 
is slightly greater than the radius of the chimney ; 
but by standing against the N. side of the shaft the 
zenith point and the star can be shifted, relatively 
to the aperture, towards the north quite 1° 36’, and 
80 bring the star nearly central in the aperture 
when on the meridian. 

On Wednesday, 10th inst., 0 should south here 
approximately at 10m. 15s, G.M.T., and 7 at 
4h. 27m. 21s. The sky on that day was clear, the 
sun shining brilliantly ; but although I posted my- 
self within the chimney at both of the above 
times, not a sign of a star could be seen with the 
most intense gazing. I apprehended as much when 
first looking up, for the sky seemed just as blue 
as outside, and, moreover, there was a rather 
dazzling little fringe of sunlight on the N. internal 
edge, which, however, disappeared for a few seconds 
when the sun was obscured by a passing cloud. The 
chimney never having been used, the interior, of 
course, was the usual colour of bricks and mortar ; 
but the slight projections of the layers of mortar 

seemed to intercept the rays of light from the top, 
with the result that there was a great deal of 
diffused light. 

Unless I have made some mistake in the figures, 
I take it that stars of 1'7 mag. or under cannot be 
seen in daylight through a chimney. 

Notwithstanding the above negative result, I 
cannot but think that stars must occasionally have 
been seen in daylight, for only the last few days I 
was informed by a gentleman that he had once 


seen “stars” (not in the sense that a pugilist some- |. 


times sees them after receipt of “one from the 
shoulder ”) through the orifice of a oave near the 


` seaside in Ireland; but that on a subsequent ocoa- 


sion, when wishing to show them to others, he was 
unable to see them. I hear from another person 
that stars have been seen from the bottom of a 
mine. 
_ As Mr. Hopkins observes (letter 27708, p. 558), 
it is a question that can surely be decided by ex- 
periment, and if any one of the correspondents of 
“ Ours would undertake such an experiment in a 
mine or well and decide the question, he would, I 
am sure, earn our best thanks, | 

Woolwich. E. B. M. 


PROVING A WATERY COMET, &c. 


[27782.]—* PETITIO Principii with a Vengeance” 
is really the fittest heading for everything your 
“F. R. A. S. propounds about floods, but this last, 
of p. 557, in 5 Who shall ever pin this 
cephalopod (whose inkshed is tenfold mine) to what 

his “petitio” wantse—namely, a scintilla of a 
poo that such a thing as an extirpation of whole 
aunas, or even of a single species, by a “ great 
artial flood,” ever did happen in any part of the 
abitable world? What he lays down to have 
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happened “in every part,” I challenge him to pro- 
duce a scintilla of evidence has ever once happened 
in any part, either in historic or prehistoric or geo- 
logic time. As for this wave that he says might 
have advanced on a coral island (but did not, now 
or at any recorded time), and “ drowned the whole 
of the inhabitants but one,” and “ supposing all 
the things that never e but might, into 
what kind of a legend would his story have grown?“ 
Would it have extinguished, I should like to know, 
the majority of air-breathing species from all lands 
disconnected with Asia, and all the largest ones 
from Asia itself? Would it have lodged gravel 
beds too, and stamped all diluvial effects in the 
valleys of the whole globe? . 

On the other hand, what I refuse to be “ pinned 
to,” a “proof that such a thing as a watery comet 
does exist,” would be utterly irrelevant. Doubt- 
leas many do exist, but if many modern ones could 
(as the astronomer Zöllner thought likely) be 
proved watery it would go against some notable 
predictions—that in Genesis, that while the earth 
endures it is not again to be flooded; and that of 
St. Peter, that the atmosphere and lands “which 
are now, are kept in store reserved unto fire.” But 
the other point that F. R. A. S.“ confounds with 
this, proof that a watery comet once “has existed 
in the universe,” is as good as can be found for 
most things in science. Every part of our lands, 
not demonstrably younger than 50 centuries, has 
been deluged, but everywhere with waters going 
down hill. No trace is there of any advancing 
from sea, “over” or up any land, even your 
“F. R. A. S. s imagined low coral island.” All 
diluvial action was plainly down the present 
valley-courses, from every summit seaward. But 
the waters could not originate at the mountain 
tops; they must have fallen from above—that is, 
from the skies. Before all this aqueous matter 
fell it was in the skies, whether as vapour, bubbles, 
or ioe-orystals. It was there by solar gravitation 
travelling some orbit, and whatever body large 
enough to be seen and nebulous is so travelling is 
called a comet. Astronomers have no other name 
for any such body; therefore, till the said fall 
(which can be proved was about 50 centuries ago), 
“such a thing as a watery comet” did “ exist in 
the universe.” Q.E.D. 

At top of page 563 I am made to quote from 
Guillemin “seven hundredths” instead of “a 
seven-hundredth,” as my former letter had, forty- 
nine times less. E. L. G. 


THE MOON’S APSES AND PHASES AND 
WET AND DROUGHT. 


[27783.]—IN the year 1884 the apsidal differences 
(a.ds.) were two months in advance of those for 
1874, and the rainfall was also two months in 
advance, For instance, the only wet month in 
1884 was December, with 2° of wet, the a.d. 
being 0'8 Fo; and October, the rainy month in 1874, 
had 2° of wet and an a.d. of 0'1 Fu, the rain in 
these two years falling when the a.d, was least. 

In 1854 and 1864 there is a similar difference of 
two months in the a.ds., there being in March, 
1864, 4° of wet, the a.d, being 1°1 Nu, and in May, 
1854, 5° of wet with an a.d. or 1:20 Fo. 

In 1858 and 1868 there was a great similarity in 
the a.ds., and there are only two wet months in each 
year—viz., January, 1868, with 0:10 Fo a.d., and 
July, 1858, with 0°18 Nu a.d.; and April, 1858, 
with 2'5 No, and December, 1868, with 2°6 Fo a.d. 

In 1850 and 1868 there were three wet months in 
each year only—viz., April, May, and July—the 
remaining months being dry, and, according to the 
Times, the temperature for both years was under 
the average for July and August. These years 
were wonderfully similar, and the a.ds. were also 
very similar. 

In 1847 and 1884 there was an identical position 
in the node cycle, and the a.ds. were very similar, 
December being the only wet month in either 


ear. 
7 In 1840 and 1850 the a.ds. for January and May 
respectively were 2°16 Fu and 2'21 No, and 2° of 
wet in each case; and in September and 
April in these years respectively, the a.ds. were 

reatest ; these months were wet, and May and 

uly respectively were wet when the a. ds. were 
lowest. 

In 1824 and 1834, when the ads. were highest, 
the rainfall was greatest; and in 1837 there was 
more rain when the a. d. was lowest. 

In 1874 the driest months were March and July, 
when the ads. were lowest and highest re- 
spectively ; and in May and August, 1884, the same 
was the case, as well as in 1864, İn 1864 it was 
driest when the a.d. was highest, and in 1868 when 
lowest, as well as in 1844 and 1834, 

In 1886 it was very wet in May, when the a.d. 
was at its greatest, 6°21 No, and again in November 
when it was at its greatest, 6°21 Nu, at an interval 


.of six months, the „ being dry. 


In 1824 it was dry when the air was lowest in 
January, and again in July when lowest, and 
wettest when ad, highest in May, and again in 
November. 
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In 1882 it was driest in February and September, 
when the a.ds. became similar, and it was wettest 
in June and August, when the a.ds. were the 
same. 

In 1834 it was driest in. February, Masch, and 
April, and again in September and Getober. when 
the a. ds. were lowest, and very wet when highest 


in July. 

In 1837 it was driest in March, June, and Sep- 
tember, when the a.ds. were 1'20, 1:17, and 1'2 re- 
spectively, and wettest in January, February, and 
August, when the a. ds. were 0°10, 0°18, and 0°4 
respectively. 

In 1844 it was driest in May and December 
when the a.ds. were 0°6 and 0'2 respectively, an 
in 1847 it was also driest when the a. ds. were 
lowest. 

In 1850 it was wettest when the a.ds. were 
highest and lowest, and in 1858 it was driest when 
the ads. were highest. In 1868 it was wet in 
January, when the a.d. was lowest, and dry ia July, 
when again lowest. 

In 1874 it was driest when the a.d. was highest, 
in July, and wet in October, when a.d. lowest. 

Thus the apsidal differences (a.ds.) explain what 
has hitherto been a mystery—viz., the frequent 
occurrence of similar weather at intervals of about 
half a year. Hugh Olements. 


GREAT TELESCOPES. 


[27734.]—IF we look at a brilliant point of light 
which does not present an appreciable surface, such 
asa distant street lamp at night, we see it sur- 
rounded by rays spreading from it, These are the 
result of the want of homogeneity in the humours 
of the eye, and are not apparent when looking at 
a sensible surface because the light from the dif- 
ferent portions of the surface, even if small, illu- 
minates the humours more uniformly. By 
reducing the aperture of the eye sufficiently to 
raise a diffraction disc we also get rid of the rays, 
because the image of the point now occupies a 
sensible portion of the retina, and is apparently of 
sensible dimensions. It will be found that an 
aperture of in. suffices to produce a diso and rings 
to every bright point, although zoth is easier to see. 
As the aperture of the pupil is about zin., it follows 
that if we could apply a power of 5 tothe unarmed 
eye, we should raise a disc on every bright point 
and lose these rays. The discs would vary in size 
with the brilliancy of the points, and the sharp 
definition be lost as brilliancy increased. If we 
now use a telescope of lin. aperture we require a 
power of 25 times to raise a disc on a bright point, 
and a still higher if point is less brilliant, so that 
the same power which just raises a disc upon a 
star will not raise discs upon the points composing 
the outline or surface of a planet, and definition 
will continue sharp up to a further point of magni- 
fying. So also Saturn, being less brilliant than 
Jupiter, will require more power to raise discs to 
each point of his surface, and will stand more 
magnifying power before his outlines begin to 
soften or the details to lose sharpness, But beyond 
50 to the inch every point in an object is seen aS a 
disc, and the loss of sharpness becomes manifest; 
and below 25 to the inch every point of sufficient 
brilliancy is surrounded with rays or glare. 

Practical and theoretical considerations of this 
kind apply alike to the naked eye, to the micro- 
scope and telescope, to the smallest refractor and 
the largest reflector, and cannot be removed by any 
excellence in workmanship. Let us see how they 
affect the large telescopes of which so much is ex- 
pected and so very little is obtained. Put aft. 
mirror to example, and see what results we shall 
arrive at. No less a power than 300 can be used 
upon it without cutting off part of the aperture, 
and although most nights will bear a power of 800 
more or less well, yet many objects are best seen 
with far less power. Here we have the first limita- 
tion tothe power of the instrument. With this power 
of 300, and indeed with any power less than 1,500, 
all bright stars will be surrounded with rays, and 
many more stars are bright with 5ft. than with 6in., 
consequently the neat beauty of a smaller instru- 
ment is necessarily lost. This is another limit to 
the instrument, for as very few nights will bear a 
power of 1,500, so there will be very few nights on 
which a öft. will give better definition or dividing 
power than a much smaller instrument. The chief 
defects on the planets, however, will be from 
inability to use enough power to water the bril- 
liancy. Detail will be lost in glare, and colour 
especially overpowered with the quantity of light 
concentrated on a small surface. A 60in. mirror 
requires a power of 3,000 to bring out its full power, 
which it is impossible to use. 

Of course such an instrument performs wonders 
upon faint stars and minute close pairs whenever 
the air will permit its use with powers of 500 or 
600, and when used for photography or spectroscopy, 
where the eye is not brought directly into auestion, 
the aforementioned considerations do not apply. 
As our atmosphere, will seldom allow a higher 
power than 600, and a 12in. will bear this well on 
planets, and more on stars, it does not appear we 
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can reasonably expect a larger instrument to do 
more in planetary detail or in dividing close double 
stars, except where too faint for a 12in. aperture. 
It is very seldom that any aperture above bin. will 
give such pretty results as a 5in., for larger instru- 
ments do not exhibit discs except when power is 
increased to such an extent as to render the fluctua- 
tions of the atmosphere unpleasantly visible. 
Edwin Holmes. 


AMATEUR METAL FOUNDING. 


| 27735.]—LET me say to our founding amateurs 
that the boxes may be of any shape, very often 
square, and can be made of wood, firmly nailed at 
the corners, a small strip of wood gin. square 
nailed inside to keep sand from falling out, and no 
backs are needed, and no hole is needed in joints 
of flasks for “gate,” as you can put a hole through 
the sand in top flask down to bottom one for gate ; 
you can work away any length of time without 
either brickdust, charcoal, or plumbago, and if 
your castings are to be polished, they will be very 
much cleaner. Plumbago is used to give a fine 
skin for castings that are not to be polished, and it 
is very dear; blacking is much cheaper. Perhaps 
you ask me what you are to separate your boxes 


with. A little sifted sea-sand, dry; and if you |) 


can get it from fresh water, so much the better. 
This is the best sand you can make core of, with a 
little gum, flour, or peameal added. 

I shall be glad to give any information on any 
of the various branches of moulding to any of 
“ours” if they just say what they want. 

Cast Iron. 


EXEROISES IN PRACTICAL ASTRO- 
NOM FOR BEGINNERS.—VI. 


(Concluded from page 558.) 


[27736.J— ERROR OF SETTING OF DECLINA- 
TON AXIS WITH REFERENCE TO POLAR 
XIS. 


Due to the two axes not being at right angles to 
each other. 
To determine the error. 
(1) By means of the Spirit level. 
[FORM EQUATORIAL 5.] 


Apply the level to the Declination axis, tele- 
aope ast, and level the axis, 
ote the reading of the hour ¢ircle (de). 


Move the telescope to the other side of the Polar | T 


axis and oun level, note the reading, and subtract 
12 hours (dw). (Add 24 to dw if the vernier passes 
Zero in moving the telescope from one position to 
the other, and correct both readings for Collimation 
error, if any.) 

Then half the difference of the two readings, 
(dw — de) + the tangent of the latitude of the 
place = the error expressed in time. 

If + the angle between telescope end of declina- 
obtuse, 

acute. 
Find the value of 30d — de). 

Divide this by tan. latitude of place, giving the 
error ìn time, telescope East. 

Multiply by 15 to express this in arc (y). 


tion and polar axis is 


Equatorial 6. 
For ERROR IN SETTING OF DECLINATION 
AXIS. 
By Star. 
BOoeoeses es ceveseseeses 188 e 
Name of Star. 
h. m. 8. 
Deolination. 
h. m. 8. 
Hour circle read- 
ing—12 hours. } Telescope W (dw) = 
Ditto, ditto. E (de) = 
dw = de = 
b N LE m. 8. 
Sid. Time at 2nd . 
Ditto lat ditto (tl) = 
tz — ti = 


2 
(do — de) — (t. — t,) = 
m a 


tan. deol.of star = ) *( 15 = error in time. 


error in 
are (y). 
Computer. 


8 (2) By observation of a star of high Deolina- 
ion. 


| 


([ForM EQUATORIAL 6.] 


j . a star of high Declination, telescope 
ast. 

Note the reading of the hour circle (de) when the 
star is in the centre of the field, and also the time 
by the olock (t,). 

Move the telescope to the other side of the 


Polar axis, again note the reading, and sub- 
tract 12 hours (dw), and also note the time (tz). 
(Add 24 hours to dw if the vernier passes Zero in 
moving the telescope from one position to the 
other, and correct both readings for Collimation 
error, if any.) 
Then half the difference of the two readings, 
4 (dw — de) — half the difference of the times, 
$(t, — tj) + the tangent of the declination star = 
(dw — de) — (ta — ti) = the error expressed in 
2 tan. dec. 


ime. 

Find the value of (di — de) and (t. — ti). 

Subtract the latter from the former. 

Divide the remainder by 2. - 

Divide the quotient by tan. dec., giving the error 
in time, 

Multiply by 15 to express it in arc (y). 

To correct this error if means of adjustment 
exist, which is not often the case. 

(1) With a level. 

Apply the error x tan. latitude of place = 
4(dw — de) according to its sign to the reading de. 

Set the hour circle to the corrected reading and 
clamp there. 

By means of the proper screws at the junc- 
tion of the two axes bring the Declination axis 
evel, 

(2) Fix the telescope steadily in a vertical posi- 
tion against the pier, and by means of the proper 
screws alter the angles at the junction of the axis 
in the required direction until the hour circle is 
rotated through the angle of error x the tangent of 
the declination pointed to by the telescope = lati- 
tude of the place. 


6.—Index Error of Hour Circle. 
Due to the vernier of the circle not pointing to 


t 


. M. 8. 
0 0 O when the telescope'is pointing in:plane of 
meridian. 

To determine the error. 

(1) By a spirit level. 

Place the level on the ‘declination ‘axis and 
level it. 

Then, assuming the errors w and y corrected, 
the telescope is in the meridian, and the hour circle 
should read Zero. If not, — the reading is the 
error (2). 

(2) By the known Sidereal Time of the place. 
Set the telescope on a star. 
Note the hour circle reading, and Sidereal 


ime. 
Then the Sidereal Time — the R.A. of starshould 
= circle reading. If not (Sidereal Time — R.A. 
of star) — circle reading = the error. 

To correct it. 

Move the vernier in such a direction as to increase 
or decrease the circle reading according to the sign 
of the error. 


THE EFFECT AND APPLICATION OF UNCOR- 
RECTED ERRORS. 


Although great accuracy in fixing the position 
of an object by means of the Equatorial is seldom 
required, occasion may arise which renders preci- 
sion necessary ; in such case, especially when there 
is no means of adjusting for Collimation error (x), 
and error of Declination axis with reference to 
Polar axis (y), and where some Index error (v and 
2) is left outstanding, the effects of these uncor- 
rected errors are required to be known. 


1—ZIndex Errors (v) and (2). 
Their effects are to make the readings of posi- 
tions too great or too little. 


If the errors are 2 ositive 


the readings of the 
negative 


ow 
high 

They are applied according to their signs to the 
readings of the circles, and with contrary signs in 
setting the circles to find a star. 


2.—Collimation Error (x). 

Its effect (0,) varies with the secant of the decli- 
nation of the star. 

If the telescope is pointing South of the Pole, 


and is East of the pier, and the error is Positive 
negative 


circles are too 


the hour circle reads too pal and the reverse if 
7 
the telescope is West. 

It is stoned after being multiplied by the secant 
of the declination of the star, to the. hour circle 
reading, telescope Hast, according to its sign. 

I£ the telescope is West, change the sign. 

In setting the circle in order to find an object, 


apply the error with a change of sign. 

3.—ZError of Axes (y). 

Its effect (#2) varies with the tangent of the decli- 
nation of the star. 

If the telescope is pointing South of tbe Pole, 


when Hast of the pier, and the error is Positive 
negative 


the hour circle reads too low, and the reverse if 
high, 


the telescope is West. 


It is applied after being multiplied by the tan- 
gent of the declination of the star, to the hour oirele 
reading, telescope ra according to its sign, 

If the telescope is West, change the sign. 

In setting the circle in order to find an object, 
apply the error with a change of sign. 

4.—To apply the foregoing Corrections. 

(1) To an observation in declination. 

Apply u to the observed declination. 

(2) To an observation in R.A. 

Multiply z and y respectively by seo, declination 
and tan. declination of object. 

Divide by 15 to bring the produots into time 


02) 
440 2, 01, 9, to the hour circle reading. 
Equatorial 7. 


For FINDING THE R.A. AND DEC. OF AN 
OBJECT. 


(Application of Uncorrected Errors.) 


eee 8068 b086 e e 


Decl. index error (v) = Telescope East. 


Hour circle ditto (z) = Star p 
Collimation error (x) = Decl. circle 
reading = 
h. m. 4. 
Error of axes (/ = Hour circle 
reading = 
o ° u 
Decl. circle reading = 
1 985 = 
True decl. (ò) = 
h. m. 8. 
Hour circle reading 
2 = 
o. 6 
es 
tan. 6 
0, = y 15 = 


+ 0, + 0, = distance 
past meridian (D) 
h. m. 8 


Hour circle reading s} 


Sid. time 
Clock error l 
True time (T) 
True R.A. of object 
(T-D) 


Computer. 


PROBLEMS IN THE USE OF THE EQUA- 
TOREAL. 


I.—To set the Telescope on an Object of known 
Declination and R.A. 


1. In declination. . 

Apply the index error (v), with its sign changed, 
to the declination. 

See the vernier to this reading.(¢) 

2. Right Ascension. : 

Subtract the given R. A. from the Sidereal time 
= 24 hours if necessary), giving the hour angle 

rom the meridian, ek 

Apply the index error (z), with its sign changed, 

to hour angle. 


II.—To find the Declination and R.A, of an Obed. 


By a single observation and the Sidereal time. 
[Form EQUATORIAL 7.] 

Bring the object to the centre of the field. 

Note the time by the Sidereal clock. 

Read both the circles. es 

Correct the observed reading of declination for 
index error, giving the true declination. f 

Correct the hour circle for the effect of the 
errors z, y, and 2. , 

Subtract the corrected reading from the time 
corrected for clock error and rate. 

Remainder = R.A. of object. (a) , 

(a) To be perfectly accurate the correction for 
refraction should be applied to both circle re 
but in practice this correction may gen 
ignored. 


SPIRITUALISM. 


[27787.]—THE very able letter (27689, p. 686) 
by your correspondent, James V. R. Schwann, on 
4 Spritualism, finishes with the remarkable sen- 
tence, “Spiritualism must be investigated by 
science,” &c. Well, I have read Mr. Schwanns 
letter, but cannot find a trace of “scientific” m- 
vestigation contained in it. Mr. Schwann merely 
finds fault with science for not investigating this 
supersensuous domain, this supersensuous mystic- 
ism. Butinthe name of “common” sense how 
can any man, scientist or only belonging to the un- 
critical portion of humanity, investigate something 
which is “supersensuous,” or, in plain English, 
above and beyond the senses of man? Is it not an 
axiom that “man cannot transcend himself ? 
With what, by what means does Mr. Schwann 
want us to investigate something which: if beyond 
or “ supra,” outside our senses? I confess my in- 
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ability to do so. In order to comprehend the incom- 
prehensible, or to investigate the supersensuous, it 
appears to me I should have to acquire a super- 
sense, or organs superior to my present sense 
organs. 

r. Schwann quotes a number of distinguished 
names in support of the “proved” existence of 
this supersensuous something; however, I do not 
find any indications by what means these people 
went “beyond” their sense organs, how they 
ascertained anything at all which they admit to be 
beyond the “ senses ” of humanity, 

I find that great naturalist, Haeckel, has come 
on this subject to very much the same conclusion 
as the Seybert commission, and I do not think 
there is a name among those cited who can have a 
better knowledge on the subject of the sense organs 
of man or animals than Haeckel. He says on this 
important subject, in his Pedigree of Man,” page 
137: “The first most general and most important 
fact that the scientific student encounters at the 
very outset of his psychological inquiries is the 
dependence of all functions of the soul on certain 
known material parts of the animal body called 
organs. In man and in the higher animals such 
organs ocour—the sense organs, the nervous system, 
the muscular system. In the lower animals we 
meet with groups of celis, or even individual 
cells, which have not yet differentiated . into 
nerve and muscle. Every expression of the 
soul-life, every physical working is indissolubly 
connected with such an organ, and is not thinkable 
without it; therefore nothing should be said on 
the subject of the existence of the soul unless we 
recognise the way in which the Yvyn (Psyche or 
soul) is bound up with its organs; but it is not 
superfluous to lay stress on this fundamental phy- 
siologioal fact at a time when the most crass super- 
stition in the shape of spiritualism raises once 
again its head, and we see not only many thou- 
sands of civilised men, but even scientific men of 
repute and knowledge, falling in blind frenzy at the 
altar of superstition. 

„Within the last few months, to our shame be it 
TE we have seen that the American spiritualist, 
Slade, after he had acquired in England consider- 
able wealth by his juggling with the ‘spirits,’ and 
at last had been unmasked as a barefaced impostor, 
continued his swindling trade in Germany with 
like success. He was even able to befool nota few 

Scientific men of some repute. And do we not also 
see that a special literature of spiritualism, repre- 
sented by numerous periodicals, aims at dressing 
up this imoredible swindle in the garb of a special 
science? In the century of railroads and tele- 
graphs, o£ spectrum analysis, and of Darwinism, in 
the age of the monistic conception of Nature, such 
reversions to the dark superstitions of the Middle 
Ages seern scarcely conceivable. They are only to 
be explained by reference to the ‘mystic night- 
side of the human soul, that fatal inclination 
towards the supernatural and the mystic, which 
religious superstition has most carefully fostered 
these thousand years. It is certain that this ten- 
dency to mysticism takes root in this ineradicable 
fashion because it is strong with the bequest of a 
thousand years, and has been continually strength- 
ened and sanotified anew by pretended revelations 
i. e., by mental phenomena of a pathological 
nature. In opposition to all those pretended 
spiritual manifestations of spiritualism, which, like 
the miracles of Louise Lateau or the Madonna of 
Marpingen, are founded partly upon unconscious 
illusion, partly upon conscious fraud, one clear 
physiological fact stands firm as first essential of 
all knowledge of the soul. That fact is that every 
kind of soul function is inseparably connected with 
certain parts or organs of the body. Our first duty, 


therefore, must be to make ourselves somewhat 


better acquainted with these organs,” & . I con- 
elude with the hope that English Mechanics will do 
this in preference to attending “spiritual séances,” 


THE EVOLUTION OF DISEASE. 


[27738.]—A CELEBRATED professor of anatomy 
once said that “chests were not made for bullets ” ; 
in other words, all organs are born healthy, an 
are meant so to continue. This is quite true; but 
although born healthy, unfortunately, they do not 
always continue so. 

Some of the ancestors of the race, by sins against 
the laws of health, had to endure the normal and 
the inevitable effects, which made their organs 
hitherto sound, unsound. Their children born ator 
after this time, though born with healthy organs, 
still had, by the force of the law of heredity, some 
parts more or less an og suffering for the sins 
of their parents “to the third and even to the 
fourth generation.” 

Again, other ancestors of the race, by adverse 
cireumstances, poverty, or impure air, brought 
weakness and disease upon some part—perhaps, 
for, example, some disease of the lungs—and their 
children born thereafter, again with healthy organs, 
it is true, but by the same law of heredity, more 
liable to give way to disease than they otherwise 
would have been. 
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All infectious and contagious diseases, whatever 
may be said of others, have been proved to be the 
result of the invasion of definite specific organisms 
of microscopic dimensions peculiar to the disease 
in question; and although but feeble folk, like the 
Scriptural coneys, they, by force of numbers and 
great industry, are able to produce the dire effects 
which we so well know. The proofs of this state- 
ment are complete; they form a complete circle— 
namely 


1. All animals, human or others, suffering from 
or dead of the disease, have the specific organism 
peculiar to the disease in their blood and t issues. 

2. These organisms can be artificially cultivated, 
in suitable nutrient media, through several gene- 
rations, l 

3. If these cultivated organisms are inoculated 
upon an animal, they produce the same disease 
from which the original animal suffered, 

4, These organisms are again found in the blood 
and tissues of the animal suffering from the 
disease which has been inoculated upon them in 
enormously-inoreased numbers. 

The perfectly sound organs are able to resist 
the onslaught of these enemies when not in over- 
powering numbers. 

One of the solid constituents of the blood, 
globular in form, clear as glass, with one or more 
shining nuclei within it, called a leucocyte, has 
taken upon itself, amongst other duties, to act as a 
scavenger in the stream of life-blood. If it meets 
with one or more of these invading and unwelcome 
enemies, it surrounds it and ultimately devours it, 
so to speak. These leucocytes exist in large num- 
bers in the blood, and are so able to keep it free, 
in ordinary circumstances, from disease- producing 
organisms, 

en, however, the organs of our bodies, or 
some of them, are debilitated, our blood poor and 
thin, if any of these organisms gain an entrance, 
woe betide us! 

They soon become mastersof the situation ; they 
develop in number more or less rapidly, and over- 
power the leucocytes, and prey upon, and break up, 
the tissues of the organs which they invade, 

Now the original duty of these organisms was to 
break up organic materials. 

All living organisms, so far as we can see, pro- 
ceeded from other living antecedent organisms; 
in other words, they were created livi-g organisms. 

If oreated they must live, whatever the results 
may be. Without further reflection or further 
knowledge, it might be supposed that all infectious 
diseases were inevitable; organs sound or un- 
sound cannot resist them; and that the sins and 
misfortanes of our ancestors did not play any part 
in the production of disease; that the cycle of 
events was such as to be to us a fate from which it 
is impossible to escape. Not so. 

Perhaps a link of the chain in the life-history of 
these micro-organisms may not be so apparent to 
you, or may not have occurred to your mind. 

Are these organisms, when preying upon the 
living tissues of higher animals, in the condition, 
and fulfilling the duties, for which they were first 
created ? 

When they gain access to the living tissues, they, 
in the course of their natural life-history, break up 
these tissues, 

All the facts to which we can gain access, both 
by experiment and by observation, seem to point 
in one direction only; and that is, these organisms 
were meant and intended, not to live upon and 
break up living, but dead, organic matter. 

They were meant to break up dead organic 
matter, animal or vegetable; to reduce it to its 
original elements, dust to dust. 

It cannot be insisted upon too strongly that this 
was their mission. 

“But what did they in that galley”? How 
came it that their function, harmless and salutary, 
became dire and evil? 

By eating putrid or tainted meat, putrid matter 


entering a wound, impure and contaminated 


drinking water, or by any of the many possible 
methods by which they could gain an entrance into 
the tissues or blood of one of our living ancestors, 
how long ago makes not the slightest difference, 
and ee once entered, how strange a story ! 
They found food plentiful, and very easily pro- 
cured. They find a habitation favourable to their 
growth and the preservation of their species; 
existence to them is more secure and far more 
luxurious than in their natural conditions, 

Can you wonder then that in all fature time, if 
two methods were open to them, dead tissues or 
living, that they would by a process of natural 
selection inhabit the living, and not the dead ? 

If this be true, and both facts and analogy seem 
to say so, disease is an entirely adventitious pro- 
cess ; the professor was then right—chests were not 
made for bullets, 

The moral is obvious, if we consider that every 
case of infectious disease produces the organism of 
that disease in enormously increased numbers and 
with potential energy in favourable circumstances 
to reproduce that disease in a proportionately in- 
creased number of persons, 
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When, again, we consider that the prevention of 
this disease is a step in the right direction towards 
stamping it out, for be it observed that in all 
probability if these organisms cannot find their 
selected living tissues, they probably would perish 
and become extinct if they had to revert to the 
poverty of their original conditions of life. 

Further, all sound organs are much more able to 
resist disease than weak ones, then the avoidance 
of the sins of omission and of commission will also 
tend to this desirable result. Be it remembered 
that every man is his brother's keeper. 

J. L. Kerr, O. M., M.B., Univers. Aberdonen. 


SARDINES. 


[27739.]-—“ SARDINES” are nowadays so much 
of a mystery as to the real character of the fish, 


that the following remarks, which I find in a re- 


port made by M. Bouchon-Brandeley to the French 
Minister of Marine, may be interesting to your 
readers: Many complaints have recently been 
addressed to you with reference to the condition of 
the sardine fisheries, an industry essentially 
French, which is by some represented to be not 
only in decadence, but even extinct. Undoubtedly 
it has to a large extent left our shores for those of 
the Spanish peninsula, taking with it the sub- 
sidiary trades and manufactures which had here 
obtained a special reputation, together with some 
of our best workmen and their implements and 
tools. The sardine industry gives occasion for 
commercial transactions of the value of over six 
millions sterling per annum, and it employs, 
direotly and indirectly, from 120,000 to 150,000 
persons. The present crisis is occasioned by the 
fish becoming more and more scarce close into our 
shores. Formerly the fish came regularly and at 
stated intervals, so that it gave the fishermen little 
or no anxiety, and the manufactories were kept 
constantly employed and prosperous. The present 
scarcity is attributed to two perfectly distinct 
causes. Some say that it is owing to climatic, 
meteorological, or other atmospheric causes; 
whilst others attribute it rather to excessive fish- 
ing and to the various agents which are employed 
in the capture of the fish. In support of the 
former theory it is to be observed that these fish 
are subject to periodical disappear noes of this 
sort, and that they reappear on our shores equally 
suddenly. This was notably the case about the 
year 1770, when the fish totally disappeared to re- 
appear quite unexpectedly, no one being able 
satisfactorily to account for either phenomenon. 
I will, however, refer to what the fishermen en- 
gaged in this industry themselves say, although, as 
have remarked, opinions differ in different 
places. Some are of opinion that there are too 
many fishermen in pursuit of the fish, the number 
having doubled or tripled in the last few years, 
and that the fish are only scarce proportionally to 
the number of persons who pursue them. Others, 
again, in the south attribute the present soarcity in 
a great measure to the Portuguese and Spaniards 
who, aided by Frenchmen who have settle 
amongst them, use baits and nets which destroy 
whole shoals, And here it is well to remark that 
in the south the sardine is always regarded as a 
migratory fish, which comes to our shores in 
March, as the weather improves, and returns 
south in September to its winter quarters. 
On the other hand, it is to be remarked 
that on the coast of Brittany, north of Cape 
Breton, it is regarded rather as a non-migratory 
fish, which seeks deep water in cold weather; 
indeed, the men observe that they frequently see 
this fish come to the surface in winter when the 
weather gets mild. Many fishermen declare that 
they have seen shoals of the fish in winter, and 
some that they have caught them. On the Brittany 
coast the opinion is that the fish goes away from 
the coast in cold weather into deeper water, and 
approaches again when the weather is warmer ; and 
in support of this it is remarked that the fish 
appears simultaneously at different points all along 
our shores, and that frequently the fishery is 
equally productive at the same moment in Portugal 
and Spain, in England, and on the coasts of France. 
With this evidence before us it is difficult to 
believe the theory that the fish come north every 
spring and go south in the autumn, and if this 
theory be discredited it disposes of the contention 
that the prose dearth of the fish is owing to 
excessive fishing in the Spanish peninsula. This 
point, however, as to whether the sardine is 
migratory or not, is much disputed, and it is hard 
to arrive at any definite conclusion. The present 
dearth has been by many attributed to the frequent 
use of large and heavy trawls. No doubt these 
trawls are destructive, but they affect injurious! 
rather such flat fish as soles and flounders, whic 
are unable to get out of the way; the sardine may 
be frightened by them, but I do not think these 
trawl nets would have the effect of keeping the 
sardine in any quantities from approaching our 
shores ; certainly they have not that effect in the 
Mediterranean. Again, the dearth has been 
attributed to the inorease of such destructive 
creatures as porpoises, dog-fish, &o.; but have these 


586 


ENGLISH MEOCHANIO AND WORLD OF SCIENCE: No. 1,169. 


AUG. 19, 1887, 


fish increased? To my mind it is an open ques- 
tion, The large inorease of steam vessels has also 


been said to account for the destruction; but the 
The contention might have some 
Ido not 


sea is large. 
weight if it referred to rivers or lakes, 
consider it has any when it refers to the sea. The 
alleged displacement of the Gulf Stream has also 
according to some, had something to do with it. 1 
do not think this need be discussed until the 
alleged displacement is proved. Climatic influences 
and cold seasons are also given as clauses ; unfor- 
tunately, we cannot control these causes, and we 
may hope from past experience that the bad seasons 
will not endure for ever. Artificial baits, such 
as the paste made of earth-nut and sesamum seed, 
have been accused of destroying large quantities of 
fish ; but the fishermen say they have never seen 
fish come to the surface dead after eating this bait. 
The cutting of marine herbs and plants has been 
also quoted as a cause. Iam of opinion that all 
such cutting should be stringently forbidden ; such 
herbs serve as a shelter and protection for all young 
fish, It is important to preserve them. Lastly, I 
would refer to the great increase of fishermen on 
our coasts, and the consequent increase of the nets 
in use, both in number and size. This, to my 
mind, is the cause of the present dearth. In pro- 
portion as the number of fishermen has increased, 
so has the sardine decreased in numbers, Possibly 
the relative rather than the actual numbers taken 
have decreased, and there are fewer fish to be 
divided proportionally amongst a greater number 
of fishermen. For a war of extermination is car- 
ried on against the fish all the way up from Gib- 
raltar to the Straits of Dover. Whole shoals are 
taken in the nets called after their inventors 
“Bellot et Erraud.“ In one year alone, on the 
small portion of coast that lies between Brest 
and l'Orient, no fewer than 1,000 millions of these 
fish were captured. In support of these views I 
may further observe that as relates to the fisheries 
on the coasts of Spain, where the fish have been: 
much pursued only during the last few years, reli- 
able evidence was produced in the course of my 
inquiries that already the sardine was becoming 
scarcer even there. Such, then, are the results of 
my inquiries, which I now have the honour to lay 
before you. They are not exhaustive. I have 
studied rather the technical side of the question. 
There remain also the economic and industrial 
questions, into which I have not entered; but 
these deserve also to be studied, and I would pro- 
pose that the whole question should be submitted 
to the Technical Commission on Sea Fisheries for 
their opinion.” E. G. 


SHOULD WE EAT SALT OR NOT? 


BLES ea wife desires to know whether 
“Vin Bleu,” letter 27725, has his vegetables cooked 
with or without salt ? This seems a pertinent ques- 
tion, as his experience is so different from Mungo 
Park’s. This may make all the difference in 
craving and distaste for salt; perhaps he gets plenty 
in his food. E. Holmes. 


| 27741.]—A FRIEND who occasionally sends me 
a number of your valuable paper lately sent me a 
number containing an article on salt by “Evs.” I 
forwarded it to an authority on such matters, Mrs, 
Susanna W. Dodds, M.D., Dean of the Hygienic 
College of St. Louis, Mo., authoress of a book 
on “ Health in the Household, Hygienic Cookery,” 


&c. I inclose her reply to me, and if you see fit 


to make use of it you are at liberty to do so. The 
writer has not used salt for over thirty years. 
A. S. Macbean. 
Lakewood, Ocean County, N.J., U.S.A. 


SIR,—I have yours of the 22nd inst. with in- 
closure on the salt question. If the writers who are 
so much exercised on this question were really in 
search of truth I should like to have them answer 
the following: 


1. Why do not all animals hanker after salt ? 

2. Why is it that some animals are easily killed 
with salt? Birds and chickens for instance ? 

3. Why do some human beings crave salt, and 
others detest it? 

4. Why is it that this disliking among human 
beings extends sometimes to whole tribes or 
peoples ? 

o say that a certain individual (human or 
animal) is fond of salt, proves what? We can say 
the same of whiskey, ‘tobacco, and many poisonous 
drugs? What does it all prove? Simply that 
circumstances favoured the forming of these 
habits. 

The first man you meet would tell you that horses, 
cows, and sheep not only like salt, but that they 
ought to have it. Now, the present writer happens 
to know where there are.some thousands of as fine 
looking horses, cattle, and sheep as ever were reared 
that not only dislike salt, but they positively will 
not eat it; for the simple reason that they never 
learned how. If they should be turned out on 
some of our great western plateaus, where theonly 


drinking water they could get would be alkaline or 


remainder of the course being 


think the working cylinder shoul 
the heaters. 


not introduce any waste space. 


saline, the case with them might soon be different 
—no doubt would be. 

Yes, we are creatures of habit; and the fact that 
we like or dislike a thing is no proof whatever as 
to the quality of the article. You can use the 
above statements in any way that you like. 

SUSANNA W. DopDps, M.D. 

2826, Washington-avenue, St. Louis, Mo., U.S.A. 


PROPULSION OF VESSELS — PADDLE 
BOAT 


[27742.]—SINCE I wrote upon this method upon 
page 660, I have discovered another very serious 
objection to this arrangement. It is (see page 535) 
evident that if one of these metal boards is to 
enter the water at, or nearly so, the same time as its 
companion leaves it, the crank-shaft will be as 
nearly at the level of the waterline as to necessitate 
the employment of stuffing-boxes through the 
vessel's sides. This will also involve a serious loss 
of speed, because it will be for an exceedingly 
short portion of the revolution that the “board” 
will be acting directly in the plane of motion, the 
going down and 
coming up in a sort of slantindicular orbit; finally, 
I believe that it might attain to ten miles per hour, 


but would be “nowhere with a sen ere pE ao, 


as used upon our Isle of Man boats. 27713, Nomo- 


plast,” is in error when he asserts that “drawin 


in the water from forwards into a cylinder will pull 


the ship forward.“ If a comparatively small aper- 
ture be made in a large hull, the in-rushing water 
will act in this way by removing the pressure from 
an area equal to that of the orifice; but this would 
not be the case when the said water would be flow- 
ing through a pipe of limited area into a cylinder 
which would also be comparatively limited, and in 
which the said water would have its direction com- 
pletely reversed at each stroke. This plan is by no 


means so effective as the original idea of an ordi- 


nary lift pump on a large scale, lying alongside of 
the keel, and the lever handle brought up to the 
deck, 


A., Liverpool. 


HOT-AIR ENGINES. 


[27743.J—I HAVE always found that the hotter 
the working cylinder is the better result I 


obtain, and I might mention that in a descrip- 
tion of an 8 H.P. hot-air engine, given elsewhere, 
the fire is shown as under the h 

flue runs round the working cylinders, 
had two cylinders of 4,000in. capacity each, and 


eaters, then the 
This engine 


the heaters were of the same RN I do not 

be so large as 
In the first models I made I used 
to make the heater four times the capacity of the 


working cylinder, but since, I have found that 
if the heater is twice the capacity of the cylinder 
the engine works with more power and speed. 


The following are the dimensions of one I have 


jast made, and have used in driving a sewing 
machine at a very fair speed: Diam, of displacer, 
Gin.; stroke, fin.; bore of cylinder, 2gin.; stroke, 


33 


of a regerator between the heater and working 


in. 
“ B. R. W.“ must not place anything in the way 


cylinder, as it cannot be any use there; but might 


arrange something as a regenerator between the 


top and bottom of displacer, but be careful and 
J. Seal. 
67, Carthew- road, Hammersmith, W. 


MORE ABOUT ANTHELMINTIOS. 


[27744.)—THOUGH the disgusting entozoa of 
the Tenia type are not uncommon in Asia, they 
are abominably numerous in Africa, and, according 


to Prof. Pallas, assume epidemic attacks and 


monstrous proportions in 8. Russia. Spencer 
Cobbold, in his famous book, warns us of liquid 
sewage as manure to pasture farms, and sounds a 
note of warning on the probable introduction of 
new And more formidable species from N. Europe 
in these times of locomotive invention ; for Cobbold 
has demonstrated that we are indebted to some of 
our many toreign visitors for the advent of two or 
three new internal parasites. The permanent in- 
vasion of 7. bathryocephalus (that boa of the human 
inside worms) may be insidiously accomplished by 
the horde of Muscovites and Poles, its national 
patrons, during their lengthy visits to any of our 
large cities, the ova of that monster being exceed- 
ingly tenacious of vitality. In the administration 
of anthelmintics, it is of the first importance to 
starve the enemy into submission ; a powerful dose 
of castor oil must be given, and fasting insisted 
upon. The pomegranate root bark having failed 
with me on first trial, I bethought me of a second 
one, after abstention from solid food, and succeeded 
in slaying the slimy foe. 

The medical electrivians have stated that they 
can expel Zania by a continuous current passed 
through the intestines. This was Dr. Golding 
Bird's formula for chronic constipation and 
obstructions, One ole is placed on the tongue, 
the other is attached to a metallio conductor, 
inserted in posteriore, instantly producing peri- 


‘by eight in the morning, 


staltic action, and its natural result, I have 
employed the same for piles, in addition to the 
above disorders, resulting in great benefit to the 
sufferers. , 

I inolose sundry useful addenda which may be 
important to some of our readers :— 


EFFICACY OF DRIED POMEGRANATE-ROOT 
FOR THE EXPULSION OF TAPE-WORM.—Pro- 
fessor Colin, of the Val de Grâce, has twice 
prescribed the dried bark of the pomegranate-root 
in preference to the fresh bark, for the expulsion 
of Tenia. In each instance Bourgeoise’s formula 
was adopted, viz. :— 

R Aque, 14 pint; . 

Cort ieis granati radicis, 20. 
Steep for twelve hours and boil down to a pint; the 
whole to be administered in three doses at intervals 
of fifteen minutes. In every case the parasite 
was entirely expelled in the course of three hours, 
Its length, in one instance, was 38ft., and its head 
with the double circle of hooks, supported on a 
filiform neck 8ft. long, was detached for mioro- 
scopic inspection. In the other patient the helminth 
had acquired a development of 45ft., the neck was 
somewhat thicker, and the four suckers were per- 
fectly distinguishable with the naked eye. 

TREATMENT OF TAPEWORM WITH THE OIL 
OR MALE FERN.—Several communications have 
appeared lately in your journal in reference to the 
treatment of tapeworm with oil of male fern. I 
have had many cases, and always use this remedy; 
but I cannot quite understand why your correspon- 
dents give such large doses. Dr. Atkinson says 
that he orders one to two drachms, according to the 
case. I never give more than twenty to thirty 
minims in half an ounce of the mucilage. This is 
taken at bedtime; and if the worm is not expelled 

i I repeat the dose, but 
this is very seldom required. I have had an 
instance in the wife of a very wealthy farmer, 
lately, expelling a worm of, I think, rather extra- 
ordinary length. I measured it in the presence of 
the patient, and it was nine yards long.—A. J. H. 
Banks, M.D. , , 

Dr. Cobbold points out that what is considered 
the common form of Zwnia—the Tenia solium, the 
armed or pork tapeworm—is really comparatively 
rare; and that the common form in this country 
is the Tenia medio-canellata, the unarmed or beef 
tapeworm. Out of 120 human tapeworms examined 
by the author, not less than 95 were examples of 
the Tenia medio-canellata, or beef tapeworm. 

A homeopathist showed me a Tenia, some yards 
long, expelled by infinitesimal doses of A 

os. 


TREATMENT OF BURNS. 


[27745.]—DoctTors differ! As long ago as I 
can remember, Carron oil” (so named from its 
origin at the great foundry of that name, where it 
was in constant use as a soothing application to 
severe injuries arising from molten iron) still holds 
its place among North British workmen. 
edition of “ Beasley's Druggists’ Receipt Book 
contains the presoription— viz., limewater an 
linseed oil, equal quantities. I gota large bottle 
from my chemist, and it was soon distri uted to 
applicants in my village. But in hot climates, or 
midsummer weather here, I vastly prefer 
“garbolised oil, for three reasons: Antiseptic, 
insecticidal, and coagulating of albumen. Here 
is another chemical compound reported to the 


Lancet: 


“CHLORINATED SODA IN BU RNS. — In times 
like these, when we hear of such terrific explosions 
in coal-mines and of boilers, the following com- 
munication, extensively circulated by your 
influential journal, may be useful for the relief of 
sufferers from those appalling accidents : It is many 
years ago since the case occurred which was rela 
to me by Mr. Fincham, of Spring-gardens. He 
told me that his brother, a manufacturer of 
chlorinated lime and soda at Manchester, was 
returning home, and seeing a crowd at a cottage he 
stopped to inquire, He was informed that a man 
had been burned by an explosion of fire-damp in? 
neighbouring coal-mine. He entered the cot 
and there lay the poor fellow, black and scorch 
from head to foot. Having a sample bottle of 
chlorinated soda in his gig, he mixed one part of 
the solution with six parts of water. This lotion 
he applied to the man’s hand. ‘Though speechless, 
he manifested the relief it afforded him by turning 
his hand to have it applied to the other side. 
Seeing this, Mr. Finoham left a large supply of the 
lotion, with directions to use it in succession over 
the whole body. The next day he called, and was 
surprised to find him stripped, and enveloped in & 
sheet wet with the lotion, and that he was quite 
free from pain. He recovered perfectly without 
any other application. Since then the few cases of 
burns and scalds which have come under my care 
have been successfully treated with this dilu 
solution of chlorinated soda. A box of wat 
lucifer-matches exploded in a lady's hand. s 
was severely scorched by the lighted matone 
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T 
l stioking to her fingers. Immediate relief from 
a few days her hand was well. If asked to explain 
the modus operandt of this remedy, I should be at 
a loss for a true rationale, unless it be that the 


and thus most effectually excludes the contact of 
the oxygen of the atmosphere, which is doubtless 
the cause of the great agony and subsequent 
extensive ulceration and consequent contraction of 
the skin arising from deep burns and scalds.— 
J. PIDDUOK, M.D” 

The Bombay Gazette says ipecacuanha is pre- 
scribed as a novel remedy for scorpion sting. It 
, was presoribed some twenty-five years ago by Dr. 
‘ O'Neill when he had charge of the Government 
2 Dispensary at Madras. We knew a lady stung by 
3 a scorpion, who, upon applying ipecacuanha powder 
` to the wound, experienced immediate relief. 
` Fifty years ago L met with the antidote in a 
Eos. 


Pe m he Pe 


manuscript collection of Indian recipes, 


À PROPHYLAOTIOS TO CHOLERA. 


{27746. |—NoT long ago I sent a little theory of 
my own to our “ E, M.” that earthquakes, by their 
disruptive power, may have some connection with 
outbursts of epidemic cholera. This “ Disease of 
Mystery (as it has long been designated in Asia) 
a seems at present to be following a seismic track. 
Cholera is now raging in parts of India, Afghan- 
15 istan, Hurope in the volcanic region, and in the 

island of Malta. I conclude the pest is hatched 
a de novo at some of the open vents produced by 
0 terrestrial cataclysms, and thence transmitted by 

communication of the ejecta to the soil and water 
supply of distant places from the bodies of persons 
who have carried the poison in the early stage of 
s incubation — soldiers, sailors, travellers, and re- 
E fugees. Analysis of the blood taken from persons 
= attacked by the virulent form exhibits the follow- 
i ing important phenomena :— 

Its aqueous parts pass off—it becomes thick ” 

(and so produces rapid congestion, the latter espe- 
cially in plethoric patients). “Much of its saline 
matter is also thrown off” (a noteworthy fact). 

“The peculiar prinoiple of the urine (urea) at the 
= same time rapidly accumulates in the blood, and 
causes serious disturbance in the system.” 
J am quoting all these prominent points in the 
j diseased subject from the hospital investigations of 
15 a leading chemist and medical writer of Calcutta 
: at the head of his Erokession in India, The gecta 
3 under those altered conditions of the blood are, in 
* my opinion, peculiarly liable to putrefy and attract 
fermentation, thus engendering a deadly multiply- 
ing aqd, of which an atom may prove the local 
source 

The great Blue-book published by the Cholera 
Conference, though it contained no specific mode 
of cure, recorded some novel facts: The immunity 
of certain places and particular trades from attack; 
of individuals undergoing salivation or a course of 
qain going safely through a large mortality ; of 
Russian Jews (a very rigid class, most scrupulous 
in their dietary) passing intact through the pesti- 

enoe— 80 prominently that ignorant mobs accused 
them of poisoning the wells! There was a con- 
sensus of opinion in the above book that 
thousands swallow the materies morbi, while 
only a percentage, more or less at times 
and places, are affected! This point has 
always struck me, who, during nearly 40 years, 
had an intimate acquaintance with the great de- 
stroyer. The stomach and digestive organs durin 
those epidemics should be carefully protected. 1 
could fill a volume with instances and occurrences 
in that line; but will briefly state that every per- 
son should be most attentive to his water supply 
and the food he swallows. Pettenkofer twice 
traced the outbreak of cholera to tripe shops at 
Munich ; the gelatinous nature of the ox feet sold 
there, according to him, furnished the best possible 
nidus for the increase of the morbific particles, I 
conclude they had been washed with infected 
, water. Should the dreadful visitor effect a landing 
on these shores, prudent persons must limit their 
bill of fare to substantial, nutritious aliments, and 
cheok immediately any symptoms of diarrhœa, how- 
ever slight. Cheap, damaged wines and liquors 
are exceedingly dangerous during choleraic periods. 
have known rejected champagne frequently fatal 
and also bad beer, tinned lobsters, stale fish, an 
all provisions, fresh and cooked, shut up in a close 
cup oard for hours. Sound cider has been proved 
to be beneficial to the stomach ; the least mortality 
was registered in the counties noted for its con- 
sumption. Strong vinegar among Asiatics has been 
always popular as a prophylastio; but I will now 
mention the one which has stood severe tests, and 
1 very inexpensive. I do not find it generally 
own among the medical profession in Europe, 
and very little in England. I have instructed a 
g0qd chemist in a northern city to prepare the 
same ready for sale, in the event of an invasion by 

e arch enemy, and I and others have communi- 
cated this valuable liquid tothe Press. 

e years ago, when Bombay was being awfully 
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pain followed the application of the lotion, and in 


chlorinated soda combines with the burnt surface, 


smitten by the scourge, a regiment—man, woman, 
child, and camp follower—were made to swallow 
the morning and evening dose. Not one of their 
number was attacked! “Dilute sulphuric acid” 
is this efficient prophylactic ; anybody oan put two 
ounces of pure sulphuric acid in an imperial quart 
bottle of clean rain water, and keep it on a shelf. 
For a dose, take a large wine glass half full of 
water, and then fill up with the dilute mixture. 
I have long used this for so-called autumn 
diarrhea, a fermentative disorder produced b 
excessive consumption of fruit or vegetables. 
am always giving it to my frugivorous visitors at 
this season. My gardener, witn a tribe of children, 
declares it is the “nicest medicine ever invented, 
as it stops pain, and warms the stomach.” One lady, 


who is a glutton at the dangerous stone fruits, car- 


ries a flat tourist’s flask of my medicine in her 
travelling bag. She deolares it to be invaluable in 


her case. I recommend a small glass siphon, or a 


quill in a cork, with immediate after-rinsing of the 
mouth to those who value their dental possessions, 


this acid liquor being very destructive to all osseous 


substances. Should excessive constipation result 
from its daily use, a dose of castor-oil, with a drop 
or two of laudanum therein, can be taken twice in 


the week. All salines must be shunned during 


cholera seasons, I know two or three deaths from 


the disease, of young, newly-arrived medical men 
taking Epsom salts during the epidemic. All 


drastic purgatives are equally perilous, and even 
laxatives are objectionable. 


In the animal world some conclusive experiments 
have proved that the dog, cat, and horse can be in- 
fected by cholera excreta, and die of the same. 
Naturalists have also informed me that the great 
Indian bats, known as “flying foxes,” are fre- 
quently found in heaps under their roosting trees, 


and domestic poultry go off suddenly just before 


the human inhabitants are attacked. Fish, too, of 
large size in lakes and ponds have been seen in 


quantity floating lifeless near the shore, A friend 


of mine, after losing several of his servants, quitted 
the residence, a bear and a monkey of his numerous 


pe also dying of symptoms evidently choleraio! 


alluded to the established fact of certain occupa- 


tions apparently prophylactic ; coppersmiths and 
perfume distillers may be added. 1 


epidemic ! 


astringent an 


arresting the decomposition of food. Eos. 


ORGAN MATTERS—TO MR. AUDSLEY. 


[27747.]—I AM going to the Colonies. I havea 
chamber organ, and should be greatly obliged if 


you will advise me on two points before moving. 
(1) About tuning. Can you tell me a book which 
tells me how to tune it, in simple language? (2) 
As to alterations before leaving England, as in the 
Bush organ-builders don’t grow. It was a large 
barrel-organ by Lincoln; it is now rebuilt asa 
finger-organ, with stop diap., open diap. to tenor C, 
principal and fifteenth (the twelfth was usel up to 
complete the remaining stops on rebuilding). I 
rarely use principal or 15th; they are too loud. My 
idea for alteration was this: carry open diap. to 
CC, and stop both the principal and 15th to give a 
stopped metal pipe and a metal flute. This would 


give three 8ft. stops, but it would be easier for a 


novice to keep in tune, all the stops being stopped 
but the open diap. Kindly advise whether this 
would be satisfactory, or whether anything better 
suggests itself. I should also be glad if you could 
recommend a good firm to do it, bearing in mind 
all through that economy in money is an object. 
The nearest firm to me are Nicholson and Lord, 
Walsall. Ohamber Organ. 


STEAM-TIGHT JOINTS. 


[27748 .]—Do those of your readers who have to 
make steam joints prefer red or black lead—two 


different substances, though of the same name? 
Over here they want to make out that “ From time 
immemorial steam and gas fitters have used red 
[Qy. white] lead in making joints and connections. 
it has been a matter of tradition with them that 
nothing else could possibly answer as well. How- 
ever, atter a few months have passed it is found 
that the red lead was ‘set,’ and it is next to im- 
possible to open a joint. The fitter applics his 
tongs with all his strength, and, in a large per- 
centage of oases, the joint is finally broken, and the 
tongs sprung, sometimes almost beyond repair, 
The progressive fitter has found that graphite 
(black lead) carried ready mixed for the purpose, 
or carried dry and mixed with best boiled oil, as 
occasion requires, makes an infinitely better joint. 
Being a natural lubricant it enables the fitter to 
make a much tighter, and consequently a much 
more perfect, joint, Farther, a joint so made can 
remain three months or three years, or thirty years, 
and will then yield to the ordinary pressure of the 


The graphite shoul 


believe this is 
on record that not one case can be found of the last- 
mentioned business ever suffering during a great 
For diphtheria in the early tractable 
stage this mixture has been largely used with suc- 
cess as a gargle; taken internally, the liquid is 
antiseptic, hence its efficacy in 


tongs. It will make a better joint with less leak- 
age, and render absolutely unnecessary the breaking 
of joints and couplings, and the straining of tongs. 
be pure and of the right 
degree of pulverisation.”’ 

t should be stated that the above remarks are 
from the pen of the secretary of a company that 
sells graphite, which may account for the favour it 
meets with; but as one cannot do better than 
appeal to the ENGLISH MECHANIC, which pub- 
lishes opinions on all sides, you will, perhaps, 
allow your readers to have their say, which may 
enlighten some people on this side of the Atlantic. 


Dunkirk, N.Y. G. Young. 


MECHANICAL FRIOTION. 


(27749.]—I WAS quite aware that Mr. Pardoe 
recognised the fact that a lathe mandrel was oil- 
borne in its bearing; but notwithstanding this he 
treated it as if subject to the laws of friction 
between solids. 

It is perfectly true that “the total load ona 
bearing x the coefficient = the frictional resist- 
ance,” but the coefficient varies for different loads, 
and approximately in inverse proportion to the 
load when the lubrication is ample. The result is 
that the frictional resistance remains nearly con- 
stant with different loads. The theory of liquid 
friction is that the friction is independent of the 
pressure and that it is dependent on the extent 
a and increases as the square of the velo- 
city. : 

The experiments by Mr. Beauchamp Tower 
(Proc. Inst. Mech. Engineers, Nov., 1888) show 
that “the friction is nearly independent of the 
pressure per square inch, and that it inoreases 
with the velocity, though at a rate not nearly so 
rapid as the square of the velocity.” In one case 
the coefficient rose from 0'001 with a press. of 625lb. 
per square inch to 0:0076 with a pressure of 1001b., 
the velocity being constant at 157ft. per minute, 
The frictional resistance rose from 0'625 to 0°76lb. 
I cannot at this moment refer Mr, Pardoe to any 
experiments proving the increase of friction with 
the surface of the bearing; but I think he will 
find some mentioned in “Friction and Lubrication,” 
by Prof. Thurston. 

It is, however, evident that if the friction is in- 
dependent of the pressure, it must be due to the 
friction of the particles of lubricant against each 
other, not the friction of the metal against the oil, 
and the greater must be the friction because more 
particles will rub against each other. This fric- 
tion will obviously increase directly as the dia- 
meter; it will take place at an increased radius 
also proportional to the diameter, and the surface 
velocity is also increased as the diameter, so that 
theoretically the friction increases as the cube of 
the diameter. Probably the friction actually in- 
creases at a rate between the square and the cube 
of the diameter for constant velocity of rotation. 

A. Gray. 


WOOD-TURNING TOOLS. 


‘[27750.] — I CANNOT agree with the writer 
upon page 558 as to the suitability of a chisel 
for cutting V-grooves. An old saw file, made 
very sharp on each edge, is the tool I find to be 
far the best for this and many other jobs, such 
as removing all the rough prominences before 
applying a gouge, especially where the lathe is not 
driven by power; it ought to have a longer handle 
than that used for filing. A., Liverpool. 


IN order to make an alloy which gives great 
hardness and ductility to red brass, without having 
recourse to phosphor-bronze, a mixture of green 
bottle glass is recommended to be added to the 
other metals. To this end IIb. of finely-pounded 
glass is to be added, say, to a 50lb. orucible charge, 
or 2 per cent., care being exercised to place the 
whole quantity of the glass at the bottom of the 
crucible, whilst the other metals are on the top. 
The brass obtained is exceedingly hard, and is not 
easily worked; but the alloy is valuable as a mix- 
ture in making other qualities of brass, for which 
purpose borings, filings, &c., can be used up with 
advantage. If the above alloy is to be used for 
parts of machinery, and to be tooled, 1 per cent. of 
oxide of manganese should be mixed with the 
metal to be melted. All sorts of brass made with 
this alloy are very liquid and close-grained. 
Porous castings become almost an impossibility 
when the alloy is used, even when cast in green 
sand. 

THE largest and most intricate press ever made 
has been built for the New York Telegram. It 
weighs fifty tons, and has a capacity of 75,000 Tele- 


grams an hour, or 144,000 single sheets in the same 
time. More than 11,000 separate pieces have 


entered into its construction. Three separate 
plates rest upon its cylinder, and type or stereo- 


type plates can be used indiscriminately. 
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REPLIES TO QUERIES. 


*,* In their answers, Correspondents are respect- 
Sully requested to mention, in each instance, the title 
and number of the query asked. 


[6 2665. —Shutt End Railway.— The follow- 
ing is a précis of the account of the opening of the 
Shutt End Railway as given in the Mechanics 
Magazine from the Bimingham Gazette: — The 
line was opened on June 2, 1829, and its entire 
length was three miles and an eighth. It com- 
menced at Lord Dudley's colliery, by an inclined 
plane of 1,000 yards having a gradient of 2°3ft. per 
chain, and the coal waggons ran down in three and 
a half minutes, bringing up empties at the same 
time. From the foot of this incline the road pro- 
ceeded for 1 mile 7 furlongs at an inclination of 
16ft. to the mile, and on this portion the locomotive 
travelled, delivering the waggons at the top of an 
incline of 500 yards having a gradient of 2°35ft. in 
a chain. The waggons were passed down that in a 
similar manner to that adopted in connection with 
the first incline, and then they ran along both sides 
of a basin 750 yards long communicating with the 
Staffordshire and Worcestershire Canal. On the 
opening day atrain of four carriages, each loaded 
with three and a half tons of coal, was first passed 
down the incline, and then the Agenoria was 
attached to a train of eight carriages carrying 360 
passengers, the weight being— Eight carriages, 
8 tons 8cwt.; engine, tender, and water, 11 tons; 
and 360 passengers, estimated at 22 tons 10cwt. 
This train ran from the foot of the first incline 
to the top of the other and returned at the 
rate of 7} miles an hour, but the full power of the 
engine was not exerted. Coal waggons were then 
added to the train, and the number of passengers 
increased to 920, so that the total weight is given 
as 1314 tons, with which the engine started and 
reached the second incline, distant 1 mile 7 fur- 
longs, in 33 minutes. The coal waggons having 
been sent down, the train returned at the rate of 
six miles an hoar, and then the engine and tender, 
with twenty persons, had a trial trip of a mile at 
the rate of eleven miles an hour. It seems that 
the crowd much impeded the movements of the 
train, and that in the trip above mentioned, be- 
sides the 920 passengers actually carried, there were 
300 people who were dragged along. The engine 
was made under the superintendence of Mr. J. U. 
Rastrick, of Stourbridge, who bestowed no ordi- 
nary pains on it, so as to obviate the noise and 
smoke found in the original locomotives. The 
noise occasioned by the escape of the steam from 
the cylinder was wholly done away with, and the 
smoke was scarcely more than that from an 
ordinary chimney. The safety-valve was much 
improved by a spring, so as to prevent the escape 
of steam from vibrations of the engine, and another 
safety-valve was added “entirely inaccessible to 
the engine-man, thus rendering the engine “ in- 
fallibly secure from explosion.” Another ingenious 
contrivance was introduced by which the engine 
oiled its bearings on the carriage at every revolu- 
tion of the wheels. No details of the “ Agenoria ” 
are given; but possibly something more might be 
found in the files of the Birmingham Gazette of 
1829.—NuN. DOR. 


[62676.] — Wire Running. — The following 
system of wiring practically settles the question of 


FIG. 


„ 


the lamps nearest the dynamo being brightest: 
Take one wire as near to the farthest lamp from 
dynamo as possible, and the other take the same 


ordinary foo 


way, but bring end back as far as nearest lamp to 
dynamo. Thus, Fig.1: Branches can be taken 
anywhere from the positive, but only from between 
2 and 4 from the negative. If E.M.F. be taken 
between 1 and 2, and then between 3 and 4, it will 
be found to be exactly the same. This system was 
first used by Werdermann for his semi-incandescent 
lamps, but it does equally well for ordinary incan- 
descent lighting. Another way suitable for hotels 
and large installations is as follows: Take mains 
large enough to convey current for all installation 
(if not larger than about 400 lamps), from top to 
bottom of building (same as Fig. 1), negative main 
to take in basement on returning, each floor to have 
a separate circuit, arranged as Fig. 2. These 
branch mains enter building at best suitable place, 
are continued round and back to the point of entry, 
and there joined and soldered and properly insulated. 
Sub-mains, or single lamps, or groups, are then 
taken off anywhere, except between 1 and 2, and 
3 and 4. A main switch put in between 3 and 4, 
also a cut-out, keeps circuit under control, and 
safe and independent. Other switches and fusible 
plugs and cut-outs may be added according to 
circumstances.—OLD CHINA. 


[6 2691.]J— Compass for Navigation (U.Q.)— 
I have seen many yacht and ship compasses, but 
none such as you describe; they were all mounted 
in gimbals, That is to say, the box containing the 
card and magnet pivoted in centre is supported at 
opposite points in two or more rings, the second 
ring carrying the first on points at right angles to 
the former suspension. You can buy them at all 
prices from opticians and shippers.—SM. 


[62690.]—Boracic Acid.—The following in- 
formation on this subject may be useful to the 
querist:— The Vestry of Kensington recently re- 
ferred to their medical officer of health (Dr. Dud- 
field) and public analyst (Mr. Cassal, F. I. C.) the 
question whether the addition of a small quantity 
of borax, or, more properly, borax with free boracic 
acid, to milk was injurious to health, and should 
therefore be treated as an offence against the Food 
and Drugs Act. The question is an important 
one, for the more strongly we reprobate adultera- 
tion and punish its perpetration, the more neces- 
sary it becomes to be sure that the offence has 
been committed. There is no doubt that the 
above named preservative is frequently used by 
farmers in the country and by milk vendors in 
towns, perhaps sometimes by both. The quantity 
used is said to be 7gr. per pint for milk and 14gr. 
for cream. As there is a manifest possibility that 
it may be used twice over, not to speak of the 
risk of its being used in excessive quantity through 
carelessness or ignorance, the reporters are right 
in assuming that each quart of milk may contain 
28gr. of the preservative. This would mean an 
increase in the ash of 0°16 per cent., and even the 
half of this would be very perceptible in the 
analysis, for the ash of genuine milk seldom ex- 
ceeds 0'7 per cent. It is manifest that this is no 
fraudulent addition in the common meaning of the 
term, for it does not add appreciably to the bulk 
of the milk, and cannot be used, as alum is in 
flour, to disguise a deficiency in quality. The 
antiseptic power of boracic acid is well known, 
and if it were proved to be innocuous its use 
would be commendable, as tending to prevent the 
waste of much valuable food material. But, un- 
fortunately, its harmless character is more than 
doubtful. There is, indeed, but little direct evi- 
dence available, but that little is decidedly against 
the drug. The most important is the memoir of 
Prof. J. Förster, which has been translated from 
Dingler's Pol. Jour. by Mr. Charles Hancock, of 
the Kensington Vestry. It appears from this 
research that even small quantities of boracic 
acid are capable of exerting a distinctly 
injurious action on the human organism, 
hindering the assimilation of albuminoids, even 
in articles as digestible as eggs and milk. 
As this memoir by Prof. Förster may not be known 
to your readers I append it, or rather, the notes 
upon it in Dingler's Journal. As Prof. J. Förster, 
in the journal of the proceedings of the German 
Chemical Society, points out, the applicability of 
the so-called antiseptic compounds for the preser- 
vation of food and drinks does not alone depend 
upon how far the same may be safely taken into 
the human body without any clearly noticeable 
results arising therefrom, such as those caused by 
doses of medicine ; but it also depends upon what 
effeot the use of the above named acid may pro- 
duce if used as an addition to food and drink, espe- 
cially if by its use a different operation takes place 
in the intestines, under the influence of the pre- 
serving salts, than would be the case were the 

d consumed in an unpreserved state ; 
and should the effect be injurious, then it will 
become a question as to whether its use should not 
be restricted. Now, two classes of experiments 


have been made as to the effect of boracic acid if 


added in small quantities to daily food—first, on a 
so-called mixed diet; and secondly, on a diet con- 
sisting exclusively of milk and eggs. For three 


consecutive days nourishment was taken in the 


form of milk, bread, vegetables, &c., which analyni 
showed a TERA the following: 4T6'Term. 
dry substance), 17'38grm. (nitrogen), 104'4grm, 
fat). Again, of the food taken and afterwards 
evacuated as fæces, as regards dry substanco and 
nitrogen respectively the results were as follows: 


Class 1. 
Dry. substance, Nitrogen. 
per cent. per cent. 
Exp. 1: witheut bor. acid...12°4 ...... 200 
Exp. 2: with 3g rm AEB aonane 23˙9 
Exp. 3: without bor. acid. . 142 ...... 225 
Class 2. 
Exp. 1: with 1˙5grm. . 8 4'2 
Exp. 2: without bor. acid... 5'2 ...... 3˙1 
Exp. 3: with O‘bgrm. ...... 58 40 
Exp. 4: without bor. acid... 46 -8'0 


Summing up the result of both classes of experi- 
ments, there can be no manner of doubt that the 
addition of boracic acid as a preservative—even in 
small doses, such as would not produce general or 
pharmaco-dynamio effects in the human body—has 
an influence upon the digestive organs of man. 
This influence shows itself, too, in this: that it has 
been proved that the expulsion of feecal matt 
especially of those containing dry substance an 
nitrogen—even if only by a little—is, at all events, 
thereby increased. It is worthy of note that the 
effect of boracio acid can be distinotly recognised 
in the intestinal discharge, even after the addition 
of only 0’bgrm. in one day; while such discharge 
takes place in proportion to the quantity of the 
acid taken into the system, the effect continuing 
for some time after the acid is no longer added to 
the food. Further, it is of importance to point 
out that the influence can not only be noticed in a 
mixed food diet consisting of animal and vegetable 
matter, which in itself already contains a great 
deal of indigestible subetances, but even in the 
consumption of milk and eggs, which, according to 
the most varied experiments, become digested and 
absorbed in the intestines, with the exception of a 
few particles on which the digestive juices have 
no effect. It may be explained thus: That the 
introduction of boracic acid into the intestinal 
canal is followed by an increased seoretion of the 
digestive juices, and consequently the dry substance 
contained in the fæces becomes increased by reason 
of the fact that the normal residua of the intestinal 
juices are more abundantly supplied. On the other 
and, it is quite possible that a lesser quantity of 
component particles of food—especially of nutri- 
tive substances, properly speaking—(if containing 
boracic acid), would be absorbed in the 3 
or even that on their way to the intestinal can 
they might beoome mixed up with a large quantity 
of solid matters —e. g., thin layers of epidermis from 
the mucous intestinal membrane, or something of 
that kind in a normal state; and thus the quantity 
of feces would be increased. The first- men- 
tioned effect might be considered a favourable one; 
but in the latter two cases—i.e., deoreased absorp- 
tion or increased repulsion of cellular matter from 
the mucous membrane of the digestive canal 
would without doubt result in effeots of an inju- 
rious character, effects which, in the case of fre- 
quently repeated or continuous use of the drags, 
would in the course of time be followed by e 
consequences. Fecal matter impregnated with 
boracic acid seems to differ hardly, or at all, in re- 
spect of water, nitrogen, mineral matter, as well as 
of neutral fats and free fatty acids found in it, from 
normal feeces—that is to say, when the nutriment 
taken is the same. On the other hand, the quantity 
of the substance extracted is decidedly larger (oon- 
taining as it does nitrogenous elements of pang 
sition appertaining to the digestive juices and fat 
acids, obtained by submitting, by means of an. aid 
containing aloohol, to analysis those fecal matters 
discharged as the result of a diet of milk to which 
boracic acid has been added) than the substance 
extracted from the ordinary milk feces evacuated 
under similar conditions. Atthe same time, in the 
ordinary milk fæces there is much less nitrogenous 
matter which is not dissolvable by any known pro- 
cess of analysis than is the cases with the fasces ob- 
tained from a diet of milk and eggs to which boraci¢ 
acid has been added. Consequently, the addition 
of the acid to food leads on the one hand to an in- 
creased secretion of bile; but on the other, what 1s 
of infinite importance, to an increased discharge of 
albuminous matter from the intestinal canal— 
matter which, for the most part, probably owes its 
existence in the system to the fovd consumed. This 
last-mentioned effect, operating upon the human 
intestines, must certainly be looked upon as any- 
thing buta good one. Aocordingly, boracic acid is 
not suitable as a food preservative to the degree 
people are inclined to think; but especially caret 
ought one to be as regards adding it to milk in- 
tended for the nourishment of infants.”—J. J. 


(62694.]—Distiling Whiskey — Sulphuric 
Acid.—Permit me to point out to “The Lydney 
Dispenser” that although he has occupied more 
than half a column on p. 566 he has not answered 
the simple question: What “peculiar organic 
disease does sulphuric-acid beer produce ? The 
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‘question arose out of comments made by “The 


ydney Dispenser,” which would certainly have 


‘been unnoticed by me if I had not considered them 


as libelling a beverage which is well known to be 
both “harmless and wholesome.” Perhaps he will 


‘now answer definitely, and not flutter all round the 


subject on side-winds.—NUN. DOR. 


[62694.]—Distilling Whiskey — Sulphuric 
Acid.—I would like to ask “ The Lydney Dis- 
penser ” the name of the compound represented by 
the formula HSO,? The expression occurs five 
times in his reply on page 666, and it is certainly 
not the formula for sulphuric aoid.— WM. JOHN 
GREY, F. C. S., Newoastle-on-Tyne. 


{62706.]—Stains in Planks (U.Q.)— Lou 
might try oxalic acid. This may remove stains 
caused by tannin in the wood acting upon any iron 
with which it has come in contact.—SM. _ 


* Cyanide of Gold (U. &.) 
— Place a quantity of metallic zinc, with dilute 
8 or hydrochloric acid, in the solution; the 
gol , Ko., will be reduced to the metallic state, and 

y heating with nitric acid the copper, &c., may be 
dissolved out, and pure gold left; this dissolved 
35 sama regia will form gold trichloride.—PRIN- 


62719.]—Ice-House or Refrigerator. — If 
Birkenhead” can use his gas-engine to compress 
air, and then make the air drive a fan to circulate 
the atmosphere of the cellar, he can easily keep 
the latter at about the freezing point. Perhaps, 
however, it would be cheaper atid equally efficient 
if he erected zinc or galvanised iron chambers in 
which to keep his perishable goods, cover them 
with flannel kept moist by trickling water, and 
allow the air propelled by ithe fan to have full 
play over the surfaces, The evaporation that 
would then go on would keep his goods as cool as 


& 


they need be.—NUN. Dor. 


[62721.]—-Zigang’s Electric Trumpet.—In 
the desoriptive article on this instrument which 
appears on p. 382, it is stated that the mountin 
and operation of the apparatus may be anderatood 
from a simple inspection of the figure, and I 
think so too, for it is unusual to give such details 
as the querist appears to want. The armature 
plate is, of course, a bit of steel mounted on a 
piece of metal capable of vibrating—that is, a 
piece of spring steel. It nearly closes the orifice 
of the brass tube. The quantity and size of wire 
ate matters of experiment. The other question is 
incomprehensible; but, of course, the other end of 
tube is closed ——EXPERIMENTUM. 


162728.]— Stamping. Sheet Steel.— With all 
kindness to this querist I would venture to point 
out to him that his questions, being obviously 
intended to elicit information of commercial value 
to himself, and of little interest to other readers, 
his best plan would be to consult those who are 
engaged professionally in such work. If, in his 
case, the information is worth having, it is also 


worth paying for.—J. T. C. 


[62780.] — Æolian Harp. — I should have 
thought one row of strings on this mournful instru- 
ment quite enough—some people would say too 
much. They should all be tuned to unison, and 
8 does not matter what note is chosen. —N. H. 

HILD. 


E — The English Language. — To 
“REYMOND.” — There certainly is a difference 


between the initial and final ch. I cannot say that 
`“ tshart” seems to me to represent the pro- 
- nunciation of “ chart.” 


The fact seems to me to 
be that the pronunciation of ch has a more crisp 
sound than that of th, certainly so at the beginning 


of a word. I think you will have to let us retain the 


letter c.— R. A, R. BENNETT. 


[62787.]—Battery. — Mephisto can use the 
accumulator or the chloride-of-silver battery. He 
will find all that can be said on the matter by 
looking up his back volumes.—NUN. DOR. 


(62740, |—Hot-Air Engine.— Mephisto will 
need a rather large hot-air engine to light up four 
5o.p. lamps; but he will find a good deal about 
such engines in recent numbers. Let him look at 
pP. 225 and 270 this volume, and trace the subject 

aok.—NUN. DOR. 


[62742.]-—Staffordshire Bricks.—It appears 
to me that this querist wants to treat the clay in 
euch a way as to give to the finished bricks the 


appearance of those manufactured from a ola 


which has deservedly a high repute. I shoul 


think it would be more honest to make the bricks 


as well as possible, and leave the colour natural. 
—THE OLD PUG-MILL. 


[62748.]—Bracelets.—Copper eats out quickly; 
sulphuric, The “best” alloy for making silver 
solder is nonsense. It depends on what it is 
wanted for. The best hard silver solder is made 


N say, of fine silver 10z., shot copper 4dwt. 9gr., and 


ter 16gr.—G. S. B. 


[62745.] — Scented Tobacco.—I find that 
coumarin is generally used nowadays for scenting 


8p 


tobacco, and that is the odorous principle of the 
Tonquin bean (Coumarouna „ odorata) 

and is also found in the woodruff (Asperula); and 
in the flowers of sweet vernal grass (Anthroxan- 
thum). For scenting tobacco, it does not seem 
necessary to orystallise the principle: it would be 
sufficient, I think, to slice the beans into spirit, 
heat, allow them to stand for some time; then 
dilute with hot water, and damp the tobacco with 
that. Cascarilla will do; but if I know anythin 

of the querist, he is not particular as to the kin 

of his tobacco so long as it is good, and I should 
555 to know why he wants it scented ?—NUN. 

OR. 


[62750.]—Railway Working.“ R. E.,“ what- 
ever other books he may procure, should certainly 
obtain Langdon’s “ Application of Electricity to 
Railway Working, Macmillan and Co., and also I 
think Culley’s “Handbook of Practical Tele- 
graphy,” Longmans. I presume he has already 
5 theoretical knowledge of the subject. NUN. 

OR. 


62751. Aooumulators.— Had not “ Rachos ” | 


better try the experiment? No one has yet at- 
tempted, I imagine, to charge 500 accumulators at 
once.—SELIM. 


Cee — Sundial. — Really our friend 
«W. J. R.“ might, in this fine summer, try his 
cross dial practically before laying down such 
fallacies. He would then see that the greatest 
distance a shadow is used is from the edge casting 
it—namely, af—has everything to do with the 
required depth ; inasmuch as your dial may have 
ace enough at every other minute of every hour, 
and yet not enough at 9 and 3. The centre of the 
cross need not be deeper than he says, and he may 
makethe arms swell to what I say at the extremities 
as a and f, by straight lines; but not by a circular 
arc, for the path of the shadow's corner is a 
hyperbola, keeping wholly within the circular aro, 
though outside the two straight lines. —H. L. G. 


[62773.]J—Sundial.— Having had a sundial con- 
structed by T. Aber (Richard Farrell's Saw Mills, 
Youghal) eight years ago to show mean time all the 
year round, except for about a month at each 
of the solstitial seasons, I don't think such a dial 
an impossibility, “ W. J. R.’s” opinion notwith- 
standing. Yet I anticipate “ E. L.G.’s” one is a 
different modification, though the principle is the 
same. It would, I fear, occupy too much space 
were I to expose the absurdity of all“ W. J. R.'s” 
criticism on my plan; but I will deal with one or 
two. He speaks of the workmanship” of erect- 
ing the stile, as if this were peculiar to my plan, 
and not equally indispensable when the hour lines 
are determined by trigonometry. Now that watches 
are brought to such perfection as not to vary half 
a minute in 12 hours,d leave it to any man to judge 
whether it is not easier to mark a dial by its aid 
than by trigonometry and protraction with certain 
liability to error. The most illiterate man (pro- 
vided he can read a clock or a watch) can without 
any labour graduate a sundial by this plan, whereas 
only he who has studied dialling can otherwise 
succeed, and not even he without the labour of 
caloulation and protraction, and then with, as I have 
already stated, a greater liability to error. W. J. R.“ 
asks how “ would ‘a watch set to show true mean 
time’ assist anyone who had to erect a vertical dial 
on a southerly wall declining, say, 13° to the west? 
I answer simply by following the same rule. The 
rule holds good whatever the aspect of the wall, 
provided the sun shines upon it, even though it 
may not be vertical, and, further, even though it 
may be a shapeles heap of stones. Finally, it will 
be found to have a very great advantage I have not 
yet mentioned—viz., it will show truer indications 
morning and evening, because the process corrects 
the effects of refraction absolutely for the declina- 
tion of the day it is marked, and approximately for 
other declinations throughout the year. A watch- 
maker some time ago in these columns sought how 
5 make a sundial, Let him try the above. D. 

OYLE, 


[62811.]—Water Supply.—To make a thorough 
success, you should have lin. pipe. In any case 
have an air-vessel and put it as near as convenient 
topump. The object of the air-vessel is to keep 
the water in motion or to start it slowly in suction 
pipe, the air-vessel continuing to draw on down 
stroke of pump and forming a reservoir from which 
pump takes at beginning of up-stroke. Hven as 
matters stand, the air-vessel should at least double 
the present delivery.—T. C., Bristol. 


[6 2811. Water Supply.—To “WATERLESS ” 
(p.567).—The reason of the difference in the quantity 
delivered from the greater distance is obvious; 
your friction-pipe of lin. bore offers such a fric- 
tional resistance and so small an area that an 
air-vessel would prove of great benefit, as it would 
be filling all the time the pump was working, thus 
keeping the water in constant flow; not to mention 
its other réle, that of reducing the concussions of 


‘such a length of water in the pipe being suddenly 


ut into motion and as suddenly stopped again. 
he air-vessel ought to be as near to the pump as 


it can be conveniently placed ; but it would con- 
siderably reduce the power to be employed work- 
ing said pump were the suction and the delivery 
mains to be in better proportion, and, as I stated 
before, for a 8in. bore pump I would have 2}in. 
suction-pipe, and, say, I}in. delivery-pipe.— A,, 
Liverpool. 


[62818.]—Bookcase.—As no one has replied to 
this, I inclose details and rough sketch of case I 


2 


BACK OF SHELF 


once made for a minister living in apartments, and 
frequently removing. As I do not know size of 
Ency. Brit., I have given sizes as I made mine, 
which was to hold commentaries and other hea 
books. The box was made of lin. redwood deal, 
dovetailed together, the shelf dovetailed from the 
back to within about an inch of the front, then cut 
square so as to look as if only fitted in. The baok 
was of lin. floor-board (match) well seasoned, 
nailed on, well cramped up while nailing ; the top 
pieces were put on with two or three dowels, as at 
dotted lines, feet of same as sides, with a thickening 
piece glued and nailed at top, and held to bottom 
of case by screws through this piece. The appear- 
ance might be: improved at very little expense by 
fitting beaded splines on all the front edges wit 
small brass screws, so as to remove before screwing 
on the lid, which is made of same stuff as back. 
The size should be so caloulated, both as to depth, 
from back to front and also height between shelves, 
as to allow of some volumes being packed on top 
and others in front of those in shelves, and sho d 
just fill up so that there is no shifting about. Of 
course another small box will tbe required to hold 
surplus vols.; but this might be arranged to hold 
all the extra vols. from two or three sets of shelves 
as well as loose pieces, &o. If well made of seasoned 
wood, I do not think there would be any oocasion 
for tin lining. Mine had holes in ends for a 
rope handle to carry by, which were covered when 
in room by small turned buttons; the only ob- 
jection to this plan, which is otherwise very useful, 
is that the knots take up space inside, and must be 
covered with wood or amall books placed to prevent 
their injuring the large books. Any further infor- 
mation “ B.” may require, I shall be glad to give.— 
A COUNTRY CABINETMAKER. 


[62823,]—Fret-Outting Machine.—I can re- 
commend a very substantial fret arm, made by the 
Britannia Co., of Colchester. Having occasion to 
visit their works, I was shown a newly designed 
treadle saw, which has some great advantages: a 
true vertical stroke, and a provision for fitting-in 
new saws easily by regulating the tension. It has 
a heavy fly-wheel with two poeni one for metal 
cutting; it will cut inch wood. — FRET. 


(62872, ]—Oil-Gas,—As there has been no reply 
to this query, perhaps I ‘may be allowed to say a 
littleon the subject, having had nearly 14 years’ 
practical experience in hydrocarbon oil-gases. In 
the first place, the illuminating power is not four 
times that of coal-gas. This is extravagant ex- 
aggeration, and when properly tested would be 
found very much like Prof. Henry Morton's 
account of the electric light (which appeared in 
same number as this query) when he found that 
the 2,000 candle-power lamps gave only 800 candle- 
power. Oil-gas is about two-thirds more illu- 
minating than coal-gas, and can be made for 2s, 8d. 
per thousand cubic feet (considering its purity 
and illuminating power over coal-gas, I think it 
the cheaper). To do this, it would require three 
generators heated from one furnace. Those would 
produce 10,000 oubic feet of gas per 12 hours, Oil 
can be bought for £4 per ton. According to the 
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querist's account it would take 96 hours to distil 
one ton of o1l—eight days. It can be done in 
36 hours—this is only three days—thus saving five 
days’ labour and fuel. A few months back I read 
an account of the Gas Institution at either 
Glasgow or Edinburgh, and I remember it was 
asked, at tbat meeting, could this gas be made 
from petroleum? [have made gas from it ever 
since I erected a works. There is no difficulty in 
the matter, and if you can get the crude petroleum 
it will be better and cheaper, because, in distilling 
at the refineries to get it odourless and colourless, 
there are a quantity of chemicals used, which 
destroy a portion of the illuminating power, and 
you will find the commoner the oil the more gas 
produced. Seeing thatships have been fitted with 
oil-tanks for importing the crude oil, we may be 
able to get it sooner and cheaper still. Oil can be 
bought in Russia at a very low figure (3d. and 4d. 
per ton at Baku). There is no doubt that petro- 
leum gas will be the future gas for the world. 
Should you require any further information, I 
shall be glad to give it as time may permit. I took 
outa patent for oil-gas apparatus only this year. 
—F. B. FOWLER, Patentee of Oil-Gas Works, 
Northallerton, Yorks. 


[62872.]—Oil-Gas.—I beg to tender my best 
thanks to “Rosario” for particulars upon this 
subject, and to correct the impression which seems 
to have been given that oil-gas is unsuitable for 
motive power in gas-engines. This I by no means 
meant to imply; but only that in this respect it 
does not come out so favourably as for lighting 
purposes. When working at its maximum power, 
the Otto gas-engine will develop 1H.P. effective 
with from 14 to 173c.ft. of oil-gas per hour. As- 
suming the cost of the gas at 88. per 1,000c.ft., the 
working cost of gas-engine in respect to gas would 
be from 1°844d, to 1°714d. per hour; whilst with 
coal-gas consuming, say, 40c.ft. per H.P. per hour, 
it would cost 1°200d. I am assuming in both in- 
stances the initial cost of gas, and not the selling 
price. It would, of course, work out more favour 
ably for oil-gas 1f it can be produced at the low 
figure of 38. 6d. per 1,000c.ft., as stated by 
“Rosario, and, in fact, be then equally as chea 
as coal-gas even for motive power purposes; but 
do not find the price of paraffin oil noted under 
£5 9s. per ton, or its yield of gas at more than 
21,5180. ft. per ton. This refers to German and 
Scottish dark, heavy oils of a specific gravity of 
0:900, and pale, light oils of a specific gravity from 
0°850 to 0:865, yielding respectively 17,931 and 
21,618c.ft. of gas per ton. I should be very much 
obliged if “ Rosario would kindly give me name 

or mark of the oil, and market for procuring it at 
£3 per ton, with a yield of 30,000c.ft. of gas. I 
find that oil-gas apparatus are largely used solely 
for motive-power purposes, being erected along 
with the gas-engine and as an adjunct to it, just in 
the same way as a boiler is an adjunct to a steam- 
engine. There seem many purposes for which 
such an apparatus is applicable, and I have lately 
heard of an oil-gas apparatus having been put up 
for firing pantile furnaces in the place of the 
ordinary fuel of coal and wood, and being more 
economical, and, of course, far more convenient. 
I should be glad for a list of purposes for which 
it could, be advantageously employed.—MARIEN- 
BERG. 

[62898.]—Deafness.—I think Dr. Cooper has, 
in some of his lectures at the School of Homeo- 
pathy, established in connection with the Great 

. Ormond-street Hospital, drawn attention to the 
intimate connection during the periods of dental 
development in children between the ear and the 

teeth. Just consider what is then going on. The 
lumps on the neck, earache, condition of ear, of 
nostril, of nose-bleed all point to struma, and, con- 

_ sequently, to those medicines influenoing the above 

ampon defective nutrition, development, &o. 

commend to your notice any one of the many 
little books to be had at any homeopathic chemist’s 
shop on the ailments of children. In the mean 
time, a week's course of each one of the following 
medicines, i.e., one medicine for each Ten may 
benefit (a dose four times daily)—viz., sulphur, 
belladonna, calcarea, silica, and mercurius iodatus. 

Then begin again. Aconite, in my hands, has done 

much in relieving deafness, especially in children ; 
but it does not influence struma.— THE LYDNEY 

DISPENSER. 


[62900. ]-—Blistered Feet.—Try vaseline. The 
hommopathic medicines, calcarea, silica, belladonna 
ferrum, iodine, &c., may be indicated, especially if 
other symptoms are present. Of course sea-bathing 
is desirable.—A. FRY, Lydney. 


[62900.]—Blistered Feet.— Take a pig’s bladder, 
cut it up in the shape you require for socks, pat it 
with a damp, warm cloth, to make it pliable; put 
this on to tWe feet, wear it two or three days, then 
change them for others. Let the greasy part come 
next the flesh. When the blisters are gone, soap 
the feet and the stockings with yellow soap; this 
is to prevent them blistering again. Wear Angola 
or worsted stockings ; but never before they have 
been washed. Wear cork sooks.—J. C. 


e Feet.—As a pedestrian in 
the lofty Himalayas, I found well-fitted boots of 
the best English manufacture, kept supple b 
neatsfoot oil, a sine qué nonin mountaineering. 
have put on an apparently good pair of Indian- 
made boots at dawn, and thrown them away at 
night. I found goat’s fat (a mountain tallow) a 
good unguent for an incipient blister. Immersion 
daily in snow-water, morning and evening, pre- 
vents blisters if you wear thick woollen home-made 
stockings. Alum water soon cures a broken blister, 
and hardens the skin. — Eos. 


162901. —Rolled W. I. and Steel Joists.— The 
loads given in the iron-merchants’ lists of sections 
are hardly to be taken for long spans, because the 
deflections caused by these loads are too large to 
be allowed in practice. The centre load for any 
section and span may be obtalned from the formula 
WA when W is load in tons in 
centre, A area in square inches of one flange, S 
stress in tons per square inch, D depth of joists, L 
length of span, D and L to be measured with the 
same unit. Knowing the weight in pounds per 
foot of the section, its area in square inches 
can be found, also that of the web täking the 
whole depth of joist as depth of web. Deduct 
area of web from area of joist ; half the remainder 
will be the area of one flange, to which add one 
quarter of the area of the web, which will give 
the working area A. D is to be taken from centre 
to centre of flanges by deducting the thickness of 
one flange from the whole depth of the joist. This 
gives the working depth of the joist. For W. I., 
S is five tons (per square inch); for mild steel, 
seven tons (per square inch). The result will be 
the safe load in centre, taking the area of web into 
account—very close to the result arrived at by 
taking the moment of inertia of the section as the 
basis of the caloulation. The deflection for 
any ae is arrived at by the formula A = 

x 

28 x D? x 60’ 
except that L is in feet and D is in inches. The 
60 is chin. (to be 100 when W distributed), and is 
the deflection when W, L, 28, and D are all re- 
duced to their respective units, 28 being 1 square 
inch. For floors, the deflection may be at the rate 
of lin. in 40ft.; but for the front walls of a build- 
ing, not more than lin. in 100ft.— J. S. C. 


[62902.]|—Test for Platinum. — German silver 
is soluble in nitric acid; platinum is not.— W. 
PERREN MAT COCK. 


[6 2904. Dry Rot.— Would not a current of 
air made to pass underneath floor, or, in other 
words, proper ventilators, secure what you desire? 
A. FRY, Lydney. 


[62904.]—Dry Rot.— Unfortunately, I have had 
considerable experience with this destructive ele- 
ment, and I have come to the conclusion that there 
is no remedy but thorough ventilation. I have 
tried boiling tar, sulphate of iron, and numerous 
other chemicals, without success. Given the spores 
of the plant, and a still, close, damp atmosphere, 
and it will grow in spite of all the chemicals in the 
world; but a draught of fresh dry air kills it at 
once.— FAL. 


[62908.]—Friction of Solids and Fluids.— 
An excellent little work that will give you all in- 
formation is Magnus’s “ Hydrostatics and Pneu- 
matics”: Longmans (see 5 3, Fluid pressure 
on bodies immersed).— W. PERREN MAT COCK. 


[62911.]—Ciroular Cutters for Lathes.— In 
making circular outters for lathes, you must first 
consider what metal you are going to cut, and also 
the amount of work the cutter is required to do. 
These slots of yours are, I suppose, cut out of the 
solid; if so, in this case the more teeth you have 
in your cutter, the longer it will stand. The best 
form of teeth that I know of for slotting is the 
annexed sketch, which I have used for years on 


the notation remaining as before, 


SECTION 


brass, cast and wrought iron, and steel, and they 
have given me the greatest satisfaction. I think 
if you take a little more trouble in hardening and 
pene: you will get better results. our 
hardening seems to be correct; but I should re- 
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commend you to get a piece of flat iron hot, and 
lay your hardened out on the hot iron until it 
becomes a yellow colour, and then dip again into 
water, when it will be properly tempered for the 
work. Ishall be pleased to say something more 
about cutters if required.—R. B. HODGSON, 
Birmingham. 

[62912.]—Dissolved Bones.—Having broken 
the larger over with a sledge-hammer, I put them 
through an old corn-crusher. Machines are, how- 
ever, made for this pipe, but they are expen- 
sive. Sulphuric acid is the solvent used to convert 
bones into the manure known as superphosphate 
of lime. If required for your own consumption, 
j.e., on your own land, it may be better to apply 
the bones direct, but in a coarse powder or even in 
zin. pieces. Slow solution takes place in the soil, 

t is also thought that the mouths of the plant- 
rootlets have a dissolving action. If applied as 
superphosphate, the rains soon carry it all away; 
still, as a soluble stimulant during the earlier life 
of our turnips and mangolds as one of the great 
aids to stock feeding in Great Britain, superphos- 
phate is invaluable. The dose taken up by plant- 
life is truly infinitesimal, both of phosphorns and 
of ammonia, perhaps also of calcium.— THE 
LYDNEY DISPENSER. 


(62919. ]—Lift for Well.—It would be far 
better in all respects to use two 4-sheave pulley 
blocks; the depth being 60ft., you will require 
540ft. of rope (say, Zin.). The weight to be raised 
is 200lb.; a force of about 3ölb. will, therefore, be 
necessary to move the load. Theoretically, the 
efficiency of the arrangement is as 8: 1, practically as 
6: 1, on account of the enormous amount of friction 
in the blocks. If you use 3-sheave blooks you will 
only want 420ft. of rope; but a force of 50ʃb. will 
be necessary.— W. PERREN MAYCOCK. 


[62919.]—Lift for Well.— An apparatus weigh- 
ing avery few pounds, a combination of small fric- 
tion pulleys, the clip or grip of the rope being regu- 
lated at will by the descending operator was, within, 
say, some five years, introduced to the public as 
an instrument for escape from the upper part of a 
building on fire. I have, however, heard nothing 
of itsince. Perhaps a search in the Patent Office 
would assist W. C. Hunt. Before spending time 
and money just consider the law as to the velocity 
of falling bodies; for instance, in round numbers 
16ft. being passed through during the first second 
of time, close on 160ft. would be passed through 
during the third second. Your scheme will l 
you with a crash in more ways than one. Messrs. 
Tangye, of Birmingham, make an adaptation of 
Weston’s pulley-blocks, which would suit your pur- 
pose for a slow descent,—ABCHIBALD FRY. 


[62920.] Tomatoes. Would S. Bottone kind} 
say if for recipe No. 1 the tomatoes are first peeled, 
and how this is done? Then the size of tbe bottles 
used, and if on boiling, when the 19 break 
down to a pulp, the space above the shrunken 
contents is filled (with pulp from other bottles 
before pouring on the oil? In pouring on theo 
whilst the bottles and contents are hot, will it ge- 
main on the top of the pulp or get mixed with the 
latter? Of what depth should the layer of oil be 
and are there any condiments or spices mixed and 
boiled up with the tomatoes? The recipe of “ Kos 
seems also very good; but it is not said if any 
covering of oil or other material is poured upon 
the pulp. I have heard of salicylic acid being very 
good for purposes such as this, first covering the 
pulp with a disc of linen, and then pouring suff- 
tient of the acid to fully saturate the linen. What 
is this acid, and is it quite safe to use ?—M. 


[62924.]—Steam.—The last two lines of my 
reply to this should be: “p + 2%, and if three 
times 350 ˙; not as printed.—T. C., Bristol. 


[62924.]—Steam.—I am much obliged to “ T. C., 
Bristol,” for his information, but I can hardly see 
through his efficiency. Will he kindly explain his 
formula: how he gets his 300 + 461 = 761; so 
what is the standard of efficiency of heat engines 
Second, will not 32° have to be subtracted from the 
feed temperature—viz., 60° — 82° = 28° ?—W. W. 


5 Galvanometers.—Your query 18 
vague, hat galvanometer do you refer to? 
Everything depends on the form and purpose of 
instrument. A telegraph lineman’s detector 18 
generally wound thus: Quantity, about No. 24 
wire, from 0:bw. to lw. Intensity, about No. 38 
wire, from 150w. to 200w.—W. PERREN-MAYCOCE. 


62929. ]|—Galvanometers.—T0 MR. BOTTONE. 
Much depends on what work is to be done with 
the galvanometers. If to be used with very large 
currents with little H. M. F., a single turn of No. 16 


| would be ample. If for ordinary detector work, 


with a single cell or two of any of the usual bat- 
teries, about 20 turns of No. 30 will give excellent 
results. But if it is desired to measure or caloulate 
high voltages, it is well to use a much finer wire, 
say No. 38 or 40.—S. BOT TONE. 


[62980.] — Literature. — Timbs'’s “ Abbeys 
Castles, and Ancient Halls of England and Wales 
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(two handy-sized volumes, published by Warne and 
Co., London), gives a short desoription and a con- 
densed history of a vast number of interesting old 
places, a mere catalogue of which would fill two or 
three of your columns, It is a work of considerable 
value to those who care for antiquities.— J. R. C., 
Charing. 


[62930.]—Literature.—The work, which lies on 
the table before me, is one of the Chandos Library, 
and described in the advertisement as follows :— 
te Abbeys, Castles, and Ancient Halls of England 
and Wales: Their Legendary Lore and Popular 
History, South, Midland, and North. By John 
Timbs—[not Timm]—Author of ‘ Curiosities of 
London, and Alexander Gunn. New Frontispiece, 
Three vols. Hach volume complete in itself.” The 
style of the work may be judged from quotation in 
next reply.— ARTHUR MEE. 


[62931.]—Oaister Oastle.—Thus described in 
Timbs’ “ Abbeys,” &c.:— This fortress is one o 
the four principal castles of Norfolk. It is situated 
about two miles from Yarmouth, is built of brick, 
and is thought to be one of the oldest brick edifices 
in the kingdom. Others ascribe its erection to Sir 
John Fastolfe, an officer who served with great 
distinction in the French wars of Henry V. and VI. 
It afterwards came into the possession of Sir John 
Paston —[one of the writers of the celebrated 
“ Paston Letters,” the authenticity of which has 
been established as “a faithful guide through the 
dark period to which they relate nf and was twice 
besieged in the wars of the Roses. An embattled 
tower at the north-west corner 100ft. high, and the 
north and west walls remain; but the south end 
and east sides are levelled with the ground. 
Caistor was a place of importance, thought to be a 
Roman cavalry station, and the abode of the Kings 
of Hast Anglia, probably in a castle of much 
earlier date than the above, where Edmund kept 
his Court, as already mentioned in our account of 
Lowestoft.” —ARTHUR MEE. 


(62931.]—Caister Oastle.—This ruin, which 
lies about two miles from Yarmouth, is thought by 
many to be one of the oldest brick edifices in the 
kingdom ; but there appears to be some uncertainty 
regarding its original founder—some ascribing its 
erection to Sir John Fastolfe, an officer who served 
with great distinction in the French wars of Henry 
V. and Henry VI. Timbs says: It after wards came 
into the possession of Sir John Paston, and was 
twioe besieged in the Wars of the Roses. An em- 
battled tower at the north-west corner, about 100ft. 
high, and the north and west walls remain, but the 
south end and east sides are levelled with the 
ground. Caister was a place of importance (thought 
to be a Roman cavalry station), and the abode of 
the kings of Hast Anglia, probably in a castle of 
much earlier date than the above, and where 
Edmund kept his Court.”—J. R. C., Charing. 


62934.]—Photographic.—Amber dissolved in 
chloroform.—S. BOTTONE, 


3 Mr. Fred George 
will state how he intends using the varnish I may 
be able to help him. Does he intend printing 
through it? Would a thin varnish made by dis- 
solving bitumen in benzole and exposed to sunlight 
after drying do?—A, TREYER EVANS. 


[62935.]—Thermopile.—To Mr. BOTTONE.— 
I am afraid you would find the small one too 
small. 20z. of silver in 12 hours, means loz., 
say, 80 grains, per hour. Now, 80 grains per hour 
require rather more than one ampère of current, 
say, 1°25 ampère. The small thermopile would not 
give about z of an ampère, even on a short circuit, 

ou would be obliged to use elements of consider- 
aed larger size. If the elements were made of 
rather stout sheet, in strips about 2in. by 8in., 
instead of wire, you would get the desired results, 
if you had about forty pairs.— S. BOTTONE. 


[62986.]—Organ.—Your query is rather vague. 
Certainly it is possible to blow an organ by con- 
stant hydraulic pressure, provided you have a suit- 
able motor wherewith to utilise the pressure. How 
does the man blow the organ by pumping water? 
Does he pump the water into a tank and thus you 
obtain pressure to drive a motor? If such is the 
case, would it not be better to put the man direct 
on to the bellows lever? I fancy it would beeasier 
for the man. If you get sufficient pressure from 
the tank now, you would get about the same in the 
man’s absence, so long as the water in the tank 
held out. Probably you mean you would require 
more water than the tank would hold; if so, the 
best accumulator you could employ would be a 
larger tank, and if possible, raise it to a higher 
level. Ifyou will say what power is required to 
blow your organ, the length of time you would 
play, the source of your water, whether running 
stream or well, and any other particulars, I will 
endeavour to put you square if possible-—ENGI- 
NEER, St. Mary Church, Torquay. 


[62937.]|—Faulty Electric Bell.—Perhaps the 
contact-screw wants tightening, or the contact is 


. Perhaps a wire has broken in the magnet. 


[62937.]—Faulty Electric Bell.—Some of the 
contacts are probably broken, or else the plati- 
nums of contact sorew are dirty. Perhaps there is 
a short circuit.—PRINCIPIA. 


[62937.]—Faulty Electric Bell.—Send the 
current through the coils (not using the armature). 
If not defective, take the screw of contact 
breaker out, and place the wire connecting it with 
battery flat against the spring of armature. . By 
so trying the different parts, it is possible to re- 
medy the defect.— YOUNG SCIENCE, 


[62937.]—Faulty Electric Bell_—The wires 
may have broken away underneath the base from 
the terminals, contact-pillar, or coils. The wire 
on the coils themselves may be broken, especially 
at the ends, or where the two coils are connected 
together. Else the spring may be too strong for 
the magnet, or may not touch the contact screw. A 
little observation on your part could hardly fail to 
discover the fault.—W. PERREN-MAT COCK. 


ea ae aulty Electric Bell.—To 
6c W. T. C. B.“ —See if the contact-screw is not 
oxidised; if so, clean it well. Adjust again, if 
necessary, so that the bell rings clear —i. e., without 
“chattering.” Should this occur, the contact-screw 
is screwed up too close to contact on armature. If 
this does not put the bell to rights, and the other 
connections are found to be good, you had better 
let someone see it that understands electric bells. 
There may be a break in one of the coils —OLD 
CHINA. 


(62937.]—Faulty Electric Bell. W. J. C. B.” 
would have more chance of setting right his 
bell if he stated what it was like, and whether it 
was metallio base or not. The cause of its ceasing 
to work might be one of the following: —1. The 
contact screw having slewed off, and ceasing to 
touch the armature. 2. The cover having warped, 
preventing the hammer moving; this may be 
corrected by enlarging the hole. 3. The armature 
spring worn out, or terminal dirty and making no 
contact, METEOR. 


[62940.]—-Chemical.—In the presence of almost 
any acid, the gastric juice, &c., the cellulose and 
starch of the bread is converted into sugar, and 
this, of course, is easily converted into alcohol by 
the action of any of the usual ferments.—S. 
BOTTONE. 


{ 62941. ]|—Serew.—There is no other method any 
good but replacing the nut if worn, and that is not 
an expensive job.—T. C., Bristol. 


[62941.]—Screw.—The simplest way would be 
to take out the brass nut, saw one side of it through 
with any tenon saw, close the halves in a vice, and 
solder on a flat piece to keep same closed.—A. 
Liverpool. 


[62943.]— Engine Query.—Quite impossible to 
say H.P. from the diagrams, which are evidently 
reduced by engraver; so that even if you gave 
dimensions of l.p. cylinder it would not be reliable. 
The ports appear to be too small, or else the valve 
has not sufficient travel. The steam is evidently 
throttled, With such a low pressure a single 
cylinder would be more economical, — T. C., 
Bristol. 


[62947.]—Stereo Metal.—(1) The antimony 
communicates hardness to the alloy without render- 
ing it brittle, as does zinc, and makes it expand on 
cooling. Good proportion is lead two parts, tin one, 
antimony one. (2) Don’t know what yon mean. 
(8) orn caused by oxidation altering the pro- 
portion of the ingredients. (4) No. (5) If too soft 
add more antimony, and vioe- vers. (6) Your new 
mould is probably damp. The first casting dries 
it.—SM. 

[6 2948.]—Hydraulios.— The velocity per second 
of flow = 4/2gh = 8yh, h being head in feet, 
velocity will be 84/20 and 84/40, or 36 and 51ft. per 


second, and venacontracta may be taken at 0 66. The 
area being 196 in., the delivery in cubic feet per 


minute will be 36 x 60 x 06 x 196 = 144 = 196 
in the first case, and 277 in the second. 2, The 
flow in such large pipes is entirely dependent on 
the actual head, as shown above, so if you will 
substitute this (=4/1 and 4/2 in the oase of 1 in 20) 
in above you can easily find quantity yourself. In 


the case of 1 in 6 you must substitute 4/4 and 4/8, 
—T, O., Bristol. 


62949. — Boiler. Make of sheet brass Jin. 
thick, 4in. diam, and 13in. long, with a 2in. tube 
dgn through, and within zin. of bottom of boiler. 

ell rivet and sweat the seams. Safety valve in. 
diam. Heat with gas by means of a perforated 
pipe in tube. Put on any flywheel that looks well 
—say, 2lb. It is only a toy, and would drive a 
sewing machine perhaps.— T. C., Bristol. 


[62952.]—Lens of Camera Obscura.—It is 
the inherent property of the lens to produce this 
effect. Those rays which are on the right are bent 
to the left, and vice versd, on passin 


lens. All camera lenses do this.—8S. BOTTONE. 


through the 


62955. Photographic Troubles.—Saturate 
your pyro. solution with sodic sulphite. Beach's 
developer does not suit the Ilford plates. Oxalate 
is better; but pyro., with sulphite and ammonia, is 
best of all.— SM. 


62955. Developing Troubles. — The ferrous 
oxalate developer, when acidified, prevents this 
annoyance; as also does Bedford's developer, 
which is as follows:—The formula.—I. Pyro- 
gallol, 4 grains; sodium bisulphite, 12 grains; 
water, loz, II. Sodium carb., 96 grains ; water, 
loz. Mix equal portions of I. and II. just before 
developing.— A. TREYER EVANS. 


[62956.]—Pure Carbonate of Potash.— 
Potassium carbonate (2,005) may be purified by 
making a hot solution and allowing it to orystallise. 
W. PERREN-MAYCOCK. 


[62956.] — Pure Oarbonate of Potash.— 
Neutralise a solution of commercial pearlash with 
tartaric acid, and add the acid until it ceases to 
precipitate anything more; wash and dry the pré- 
sipitate, which is potassium acid tartrate, ignite, 
dissolve out the carbonate, and evaporate to dry- 
ness.—PRINCIPIA. 


[62956.]—Pure Carbonate of Potash.—The 
pure carbonate is obtained by calcining the ordin- 
ary cream of tartar, digesting the calcined mass in 
water, and evaporating the filtered liquid to dry- 
ness. —A, TREYER EVANS, 


[62956.]—Pure Carbonate of Potash.—The 
easiest way of obtaintng pure carbonate of potash 
is to dissolve the ordinary carbonate in water, and 
pass a stream of carbon dioxide through the liquid, 
whereupon the acid carbonate HK CO, orystallises 
out. On heating the acid carbonate it loses water 
and CO,, and leaves the normal salt K,CO,. 
Another method is to ignite hydrogen potassium 
tartrate, and dissolve out the potassium carbonate 
formed. On evaporating down the solution K CO, 
is left.— WM. JOHN GREY, F. C. S., Newcastle-on- 


Tyne. 

62956.] Pure Carbonate of Potash.—If the 
carbonate of potash “H. W. wishes to make 
chemically pure is (as the quest ion seems to in- 
dicate) the kind known as “salts of tartar,” it 
ought already to be pure enough for almost any 
puree: For in that case it would have been made 

y exposing to a red heat purified cream of tartar, 
and washing out and crystallising the carbonate 
thus formed. This process has always been con- 
sidered to give a very pure salt, If a tolerably 
pure carbonate only is required, it can be very 
easily prepared by dissolving the “pearl ash” of 
commerce in about its own weight of water and 
filtering. In consequence of the very inferior 
solubility of the impurities (silicate, sulphate, and 
chloride for the most part) compared with the 
carbonate, the former salts remain undissolved, 
and a solution of fairly pure carbonate is at once 
obtained. If, on the other hand, an exceedingly 
pure salt is required, and trouble is of secondary 
importance, the following process is suggested :— 
Into a solution of ordinary P. carbonate force a 
stream of carbon dioxide. A precipitate of P. 
bi-carbonate is formed, which should be separated 
from the solution and pressed dry. Dissolve in a 
small quantity of hot water and recrystallise. Hx- 
pose these crystals to a red heat, which will expel 
the carbon dioxide and leave a chemically pure 
P. carbonate.—W. J. R. 


[62958.|—Una Boat.—In my query last week 
there is a misprint—the length should be 9ft. I 
may add that it is for sailing on a lake six miles 
square, so I do not want a heavy boat.—F. E. A. 


[9225 wg tri of Rails.—Steel expands 
and contracts with heat and cold equal to the 
co-efficient constant, which is = 0000120 for each 
volume of foot in length, or 2 x this number for 
superficial, or 3 x for cubical expansion. There- 
fore the expansion of a steel rail 30ft. in length 
is equal to its constant for steel (linear), 60° C. to 
120° inorease of temperature is increased from 
60° C. to 120° C. = 60°, and as this is for centigrade 
not Fahr. the proportion of one to the other is as ;— 
., Expansion = 60 x 30 x °0000120 x § = din. 
nearly.— W. W. 


[62962.] —Phloroglucol—Hydroxyquinol.— 
The first of these compounds may be obtained by 
heating resorcinol with sodium hydrate or by heat- 
resorcinoldisulphide acid with potassium hydrate. 
There is a substance called phlorizin found in the 
bark on the roots of cherry trees, which substance 
on boiling with dilute acids, takes up water and 
forms glucose and phloretin, thus— 

Ca Hz. O1% + H,O = CHO + Cis H. Os 
Phloretin, on boiling with potassic hydrate, assimi- 
85 3 and yields phloretio acid and phloro- 
glucol— 

C.sH,,05 + H,O = CH0; 4 C, H,O, 
ae one AT is produced by heating quinol with 
sodium hydrate.—WM. JOHN GREY, F. C. S., New- 
castle-on-Tyne. 


[62962.] — Phloroglucol. — C. H, (HO), is an 
‘isomeride of pyrogallol, and is formed by the 
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action of fused KHO on a variety of substances— 
e.g., phloretin, quercetin, moritannic acid, catechin, 
scoparin, dragon's blood, gamboge, &c. It was first 
obtained by Hlasiwetz in 1855 from phloretin; ac- 
cording to Schiff, it is best prepared as follows: 
20grms. phloretin and 1500.c. of solution of KHO 
(s.g. 1'2) are heated in a flask attached to a vertical 
condenser for three hours. The cool liquid is 
exactly neutralised with H,SO,, a slight excess of 
sod. carb. is added, and the phloroglucol extracted 
by an equal volume of ether, repeated four times. 
On distilling off the ether the phloroglucol remains 
and may be purified by dissolving in water, an 
adding a small quantity of Pb Ac, and passing 
HS through the solution. It is then extracted by 
ether and recrystallised. Hydroxyquinol C,,H,. 
(HO), is usually prepared by the action of nascent 
hydrogen on quinone by treating it with an aque- 
ous solution of SO, or HI, or with Sn and HCl. It 
may be produced from paranitrophenol by Griess's 
method, and from pariodophenol by fusion with 
KHO. It may also be produced from phenol thus: 
—Phenol is converted into diazophenol by passing 
nitrous vapours into a cooled ethereal solution. 
This forms needles of diazophenol nitrate, 
CSH. OH, NNO, which are dissolved in dilute 
H, Sd. (1: 2), mixed with alcohol, and ether added 
until solution is rendered turbid. The diazophenol 
sulphate orystallises out, is dissolved in water, and 
mixed with about 12 per cent. concentrated H,SO,, 
and heated until it becomes dark red. The hydro- 
annone is extracted with ether in the usual way. 
= M. 


[62963.]—Mensuration of Oones. — The 
formula is 0:2618 H (D?+d?+ Dd), which, in your 
case, will be H = 102, D = 163,d = 93. Working 
it out thus, 0°2618 x 102 x (26,569 + 8,649 
+ 16159) = 0°2618 x 102 x 50,877 = 1,345,247c.in. 
You cannot have anything much simpler ; 
but it is easier to remember the contents of a com- 
pore cone, which is (area of base) x 4 height. 

ou can then calculate the complete cone, and 
5 the small cone which is missing.— T. C., 

ristol. 


J62963.] - Mensuration of Cones.— The sim- 
plest rule for finding the cubic contents (or 
volume) of the frustrum of a right cone (which is 
the figure to which the question refers) is the fol- 
lowing :—Square the diameters of the top and 
bottom, and add these squares to the product of the 
diameters. Multiply the sum of the three quanti- 
ties by the perpendicular height and also by the 
number 2618. he resulting product will be the 
cubic contents of the frustum, In the case given 
by “Nu,” the sum to be multiplied is— 


8,649 + 26,569 + 15,159 = 50,377. 
Hence, the cubic contents in cubic inches equal— 
50,877 x 102 x 2618 = 1,345,247-267, 


or very nearly 778°499 cubic feet.—J. R. C., 
Charing. 


[62963.]—Mensuration of Cones.—The form 
of solid body mentioned in this query is properly 
called a frustum of a cone; the cubic contents can 
be obtained by decimals by the following rule :— 
Square the diameters of the ends, add them 
together with the product of the diameters, mul- 
tiply the sum by the perpendicular height, and the 
product by the decimal 2618. The result is the 
cubic contents. 

EXAMPLE, 
Sizes of cone given in query. 
105 s 105 = 8665 } squares of diameters. 
168 x 93 = 15159 product of diameters. 


{ 50377 x 102 = 5138454 2618 
= 13452472572. 0. in. 


The above applies only to frustums of round cones, 
The rule for simple cones, or those terminating in 
a point being different. I shall be pleased to give 
u” any further information on this subject.— 
ENGINEER, St. Mary Church, Torquay. 


[62965, ]|—Cycle Lamps.—Perhaps your wick is 
too small, allowing the jolting to throw too much 
oil up, thus putting out the flame.— SM. 


[62965.] — Cycle Lamps. — A solution of 
camphor in a mixture of equal volumes of colza 
and paraffin oils gives a very good white light.— 
PRINCIPIA. 


[62965.]—Cycle Lamps.— Try a mixture of 
olive-oil and camphor. It gives a olear bright light, 
with no smell if properly trimmed. I have tra- 
velled many miles after dark, and have never 
known it to fail—ALOIN. 


62965.]—Oycle Lamps.—I always burn colza 
and paraffin oils in my tricycle lamps, and never 
have any trouble. Be careful not to have too 
much paraffin in; otherwise it may explode and 
burn up the lamp.— METEOR. - 


[62966.|—Dynamo.—To MR. BOTTONE.—A 
two-horse power engine will drive a dynamo 
capable of lighting twenty 20c.p. lamps with 
perfect ease. Hence you could certainly light forty 
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of your 10c.p. lamps. You would require a 
laminated ring armature about 6in. diameter and 
6in. long, wound with about 8lb. No. 14, in at least 
24 sections. The field magnet cores should be about 
10in, long and 3in. thick, with poor heavy pole 
pieces and thick heavy yoke. About 501b. of No. 
20 on the fields will give good results as a shunt 
machine.—S. BOTTONE. 


[62967.]—Thermopile.—To MR. BOTTONE.— 
I am afraid you would want nearly 500 elements to 
light up four 100.p. lamps. You can build the pile in 
rows of 50 instead of 36. As many sets as you wish 
to couple up in parallel, you will connect together 
the similar metals, instead of the dissimilar. Let 
us suppose you have built up a pile of five rows of 
50 each row, and that you desire to couple the five 
rows in parallel (each row, of course, being in 
series), You will connect all the five tinned-iron 
terminations together, to form one pole, and all the 
five zinc-antimony squares together, to form the 
other. You might get 8 to 10 volts, and 8 or 10 
ampères, with 6ft. gas per hour.—S. BOTTONE. 


[62968.]—Bracing Climate.—I think“ Ubique” 
had better have a town built to order.— WM. JOHN 
GREY, F. C. S., Newcastle-on-T yne. 


[62968.] — Bracing Climate. — Try Sutton, 
Surrey; chalk soil, good air, good schools.—S. 
BOTTONE, 


[62968.]-—Bracing Olimate.—I should think 
“ Ubique” would find Warwickshire suit him, as 
it includes the highest table-land in England. The 
prettiest part is about Coleshill (village, 10 miles 
east of Birmingham). Rugby lies high, 380ft. 
above sea-level, and contains several schools, 
Norwich is also a bracing place; but would be, 


perhaps, too cold in winter.‘ I know many bracing | d 


places; but they are not towns of 10,000 inhabit- 
ants.—SM. 


[62969.]—Electrical Pendulum Indicator.— 
The ends of each indicator coil are connected to 
one common return wire; if, then, it should happen 
that any two leading wires from the terminals 
touch one another, the current dividing actuates 
both. Such a fault cannot be ascribed to induction, 
as induction currents are momentary, and in this 
case, if any, would be extremely weak.—W. 
PERREN-MAT COC. 


62970. — Tron and Steel Test.—If a drop of 
diluted nitric acid is dropped on bright steel or 
cast iron, it will leave a black spot, due to the 
carbon not being dissolved. Wrought iron will 
not leave any mark when so treated.—PRINCIPIA. 


[62970.]—Iron and Steel Test.—Polish a small 
plate of steel and a similar one of soft iron, Touch 
each of these with a drop of nitric acid, and you 
will soon see the eran: rare mark, A tool or 
any small manufactured article can be similarly 
treated.— EOS. 


[62970.]-—Iron and Steel Test.—Put a few 
drops of nitric acid on both iron and steel, and 
observe the result. The iron hardly undergoes any 
change, the steel turns black, which can be seen 
when the acid is washed off. The reason is that 
in both cases the HNO, dissolves the iron; but 
steel being a compound of iron and carbon, when 
the iron is dissolved the carbon is left behind, 
and shows as a black stain on the bright steel.— 
R. A. R. BENNETT. 


[62971.]-—Electrical.—To “ ROSICRUCIAN.”— 
You had better use two wires to make a good job. 
Get from any electrical firm some of the small 
double-grooved casing, smallest size, and tar well 
outside and in; pat in wires, also tar them, then 
fit on cover; and finally well tar again, especially 
where casing is joined. Use Stockholm in prefer- 
ence to coal-tar. Bury at least 1ft. below the sur- 
face.— OLD CHINA. 


(62971.]—Electrical—The following is an ex- 
tract from Dr. Lardner's book on the“ Electric 
Telegraph.” The wires of the Magnetic Telegraph 
Co. are laid and proteoted in the following manner : 
—Ten conducting wires are enveloped in a cover- 
ing of guttapercha so as to be completely separated 
one from another. Thus prepared, they are de- 
posited in a square creosoted wooden trough 
measuring ĝin, in the side, so that nearly a square 
inch of its cross section is allowed for each of the 
wires. This trough is deposited on the bottom of 
a trench cut 2ft. deep along the side of the common 
coach road. A galvanised iron lid of about jin. 
thick is then fastened on by clamps or small tenter- 
hooks, and the trench filled in—YOUNG SCIENCE. 


[62973.]—Pit Saw.—See that one range is not 
higher than the other, and that there. is no more 
set on one side than the other, and both ranges of 
teeth have the same points, not one having a pin 


tooth and the other a square tooth. See thut you 


do not press forward with one hand more than with 


the other.—J. C. 


[62974.J—Wasp’s Nest.—Wait till the first 
frost comes, Jenny—no, J. S. —and then all the 
wasps will be dead, and the nest deserted.—8. 
BOTTONE, 
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[62977.]—Piano Repetition.—To MR. W.H, 
DAVIES.—A “ repetition check action ” to a piano 
is an ideal perfection which has not yet been 
realised, The best repeater action was the old 
“jack,” in which the hammer was left trembli 
at the tip of the finger, and ready for work at 
or quarter touch. The very freedom of the ham- 
mer proved, however, a great objection, as there 
was a constant rebound against the vibrating 
string, which produced a most unpleasant twang, 
To obviate this, the “grasshopper” or “aspri 
jack was invented, to allow the hammer to escape 
more gradually from the string. Since then 
numerous patents have been taken out for check- 
ing and holding the hammer on the principle of 
the wedge, and some very ingenious methods have 
been contrived for its automatio release; but an 
action that will both check and repeat freely has 
yet to be invented, The problem is purely me- 
chanical, and no doubt there are many of “ours” 
who could solve it. I hope before long to have 
time to describe and illustrate this interesting 
subject; meantime, “J. W.” will have to be satis- 
fied with the purity of tone evolved by the check, 
and I should advise him to give a wide berth to 
such pieces as“ Rosellen’s Reverie,” unless he is a 
very accomplished executant.— W. H. DAVIES. 


[62978.]|—Winged Ants.—Figuier says that 
about the middle of August ants come forth and 
swarm in the air, where the coupling takes place; 
after which the males die directly. The females 
return to the nest, where the workers (neuters) cut 
off their wings, after which they lose the desire for 
liberty, and set about laying eggs.—ALOIN. 


[62980.]—Engine Oonversion.—You would, 
of course, get more pore by altering to a con- 
ensing engine; but I should not compound under 
65lb. to 701b. Of course, you intend to use present 
cylinder as l.p. if compounded? If altered to con- 
densing, you might use a centrifugal pump for cir- 
culating, as you run at a good speed. If you use a 
pump, gear it down 2 to 1. Area of condensing 
surface = say, 60in., and use as thin tubes as possible 
of brass. Circulating pump, if geared down as 
above, say, lin. diam. x lin. stroke, or a little 
less if desired.— T. C., Bristol. 


[6 2981.] Distance of the Sun.—The formula 
for finding this is = distance, where R = 


sin. P 
equatorial semidiameter of earth in miles. P = 
eqno torial horizontal parallax of the sun. Most 
tables of logarithms give directions to find the 
sines and tangents of small angles; but here is a 
method applicable to all tables, and which I have 
not seen before. If the table gives sines to seconds, 
take out the sine of the nearest second to the one 
you want, subtract the logarithm of the tabular 
number of seconds and add the logarithm of the 
number of seconds of which you want the sine. 
Two examples will make this clear. Let us find 
the sine of P = 8'848". . 


Log. sin, 9” ..... T . 5°63981,74 
/ e 0˙95424, 25 

468557, 49 
Log. 8848. 8 0˙94684, 51 
Log. sin. 8848“. . .. ET . 5°63242,00 


If the table only gives sines for each minute, the 
operation would stand thus :— 


Log: Bine !! . 646373 
Dos 0 NC e 177815 

4·58558 
Log. 8 848 . . . . . 0°94684 
Log. sin, 8848“. . 5˙63242 

Let us now find the distance of the sun. 

R = 3968:22 log. . 3°59805,15 
Log. sin, (P 8:848")......... wee 5°63242,00 


92,391,400 miles = 7°96563,15 


Five decimals are, however, quite sufficient in our 
present state of knowledge of the solar parallax.— 
RIA, 


ä — ͤ——— — — a] 


THE seminary for Oriental languages whioh has 
been established in connection with the Berlin 
University will be opened on the 18th of October. 
The curriculum comprises the Chinese, Japanese, 
Hindostani, Arabic, Persian, Turkish, and Suaheli 
languages; and candidates for Foreign Office ser- 
vice, as well as educated persons following other 
callings, are eligible as students. 


THE results of the survey and last census of 


Tndia are that the area of the Peninsula of Hin- 
dostan is 155 square miles, and the population 


253,891, 821. though immense tracts of country 
are annually cultivated, according to the most 
recent survey 10,000,000 acres of land, suitable for 
cultivation, have not as yet been ploughed. At the 
same time, 120,000,000 of acres are returned as 
waste lands, : 
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putting on the paint. What is the name of this friendly 
priming ?7—COPPERFIELD. 


16 2997.J— Glass Working.—Can anyone inform me 
what is the best apparatus to use for this? I saw at the 
Manchester Exhibition the process in operation ; but there 
being a crowd about was unable to learn the particulars. 
There appeared to be two flames opposite each other and 
jnst meeting. The air nozzle appeared to be of glass, 
projecting over a small pan with a wire gauze top. Is gas 
used or some light hydrocarbon ?—R, G. 


UNANSWERED QUERIES. 


—+- — 

The numbers and titles of queries which remain unan- 
swered for fiwe weeks are inserted in this list, and if stiil 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list, and send what information 
they can for the benefit of their fellow contributors. 


Since our last, Sm.“ has replied to 62691, 62706; 
“Principia,” 62713. 


] 


62552. V-shaped Leather Band, p. 352. [62998.]— Eyepieces.— TO PRISMATIQUE.”"—Would 
62555. Four-Section Induction Coil, 352. you kindly favour us with the actual focus of the usual 
62560. Tap for Wooden Chuck, 352. opticians’ eyepieces known as A, B, O, D, &c.? And also 
62562. L. and N. W., S. H. R., and G.N. Engines, 352. with the size and focus of each Jens composing them, with 
62567. G.W.R. Slip Arrangement, 352. distances apart and position and sizes of the stops ?— 
Heth 1 ie 5 A FINEM RESPIOE. 
- Engine Query, 353. [62999.)—D 

J—Dry Plates for Hot Olimates.—Are 
62583. Dynamo Design, 353. ee any photographic dry plates 1 5 xi siaa. Tae 
63715. Southport sailing Carriages, p. 448. 11 E eet eal 
62732. Eleotrie Control. 449. always get ice they would be all right, but I can seldom 
62735. ‘Vulcanite Substitute, 449. get it when I want it ?—DUTOH PAUL, Raj pootana, India. 
62744. Deposit of Nickel and Silicon, 449. 63000.J— Electrical Measuring Instruments. 
62752. Secondary Batteries, 449. — Would J. S.” be so kind as to give as full instructions, 


63756, Ioe-making by Compressed or Liquid Carbonic 


Acid Gas, 449. 


QUERIES. 


[62984.]—Flake White.—Wonld one of your amateur 
readers kindly inform me how to make fiake white, as I 
use sọ much of it ?—D. B. 


[(62985.]—Battery Plates.—I have a large number 
of zino battery plates, rough from the caster’s hand. I 
should be glad to know the best way for smoothing them 
andimaking ready for amalgamation and use in the battery’; 
the size is 10 by 5 by 3.—@. BEAVEN. 


[62986,J—Banjo.—I wish to make a banjo with a hoop 
about 12in. Would some correspondent give me a few 
details as to construction andmaterials suitable, as I have 
no pattern to go by, and do not know how the neck is 
fastened to hoop, or the frets marked outon the fingerboard, 
&c.? Perhaps now the long evenings are coming on, the 
en would be acceptable to more than one ?— 

OVIOCE. 


|62987.J—Steam Launch.—Will some correspondent 
Kindly tell me what size engines (single or double) sur- 
face condensing for screw and boiler I should require for 
@ launch of the following dimensions? Length 40ft., 
beam 8ft., draught 2ft. 6in. Should be glad of formule 


for calculating samo. Speed wanted, 12 miles an hour ?— |' 
MIXED 


[62988.]—-Astonomical].—I shall be greatly obliged 
if“ F. R. A. S.” or any of your astronomical correspondents 
will explain the movement of the moon's nodes in a clear 
explict manner. Also to inform me if I can find ona 
terrestrial globe the place to which the said node is in the 
zenith. Having the NV. A., Iam able to find the relative 
position of the moon to the earth at any given time by 
taking thejdeclination and R. A. from the First Point of 
Aries, so I suppose the position of the nodes can also be 
thus fixed relatively to the earth. What isthe relative 
force between the attraction of sun and moon, and the 
relative difference of force between moon in apogee and 

moon in perigee 7— W. W. J. 


162989. —Bicycle.— Will any fellow- reader inform a 16 
years’ subscriber the best mode of forming the heads on 
spokes for bicycle wheels; likewise in drawing off and re- 
fixing of the ordinary keyed cranks, and the best way to 
start new spoking old wheels and getting out broken 
spokes out of hubs, and a few other things that will be of 
advantage to a beginner in the repairing trade 7— W. H. P. 


[62990.]—Carbonic Acid Gas.—I want to generate 
carbonic-acid gas (carbon dioxide) in rather large quan- 
tities for experimental purposes. Perhaps Mr. Grey or 
some other of our able and excellent chemists and 
chemical contributors will kindly inform me which is the 
best, simplest, and cheapest process.—CARBON. 


162991.J— Electrical Measuring Instruments. 
—To“J.8."—I am making the electrical measuring in- 
struments according to your instructions, Will you 
kindly inform me the approximate weight of each sized 
wire for winding the coil of gal vanometer? Also are the 
gauges of the wires as printed correct ? The magnetic 
needle I have made is 17-16 long. Will this matter ? Will 
46 J. 8.” also kindly say where the half-métre measure and 
one-ohm coil can be best procured? Also the other 
things which amateurs are not able to make.—ONE 
ANXIOUS TO PROOERD, 


[62992.]—-Measurement of Field.—Oanany reader 
give me some light in the following ? When the diagonal 
of a field is given, how will the area be found? Suppose 
300 to be the diagonal of a field, what will the area be? 
Also can the area of any kind of field be found in the 
same why whether the field be square or not ?—OasTLE- 
TOWN. 


[62993.]—Ashpans.—Can any friend tell me the best 
and most correct way of cutting out patterns for ashpans ? 
-~ VENETIAN, 


[62994.]—Repairs —To “B.80."—I took unfurnished 
apartments on a three- monthly agreement, and am now 
leaving them. Can the landlord make me: white wash the 
ceilings and paper the walls afresh ? In the agreement I 
undertook no repairing. I have bad them 18 months, and 
the ceilings and walle are undamaged except for wet 
which has come through the outside walls in places.—B. 


[62995.)—-Lawn Te —As a frequent player at 
this interesting game there ig a point I am anxious to have 
cleared up by other players. Inan attempt to striko a 
returned ball and missing it, does the fact of its going 
out of court after my abortive attempt at hitting it dis- 
qualify my opponent’s score or my own ?-—COPPERFIELD 


(62996.])—Priming for Paint—I have tarred the 
exterior of my dwelling, and don't, approve of its appear- 


ance. Paint absolutely refuses to;lie on it. I believe 


there is some dressing mat that will produce an 
amicable understanding betwoen them both prior to 


as to the making of a voltameter and ammeters, as he has 
done with the other instruments ?—NERO. 


rod in the air chamber with such force that a very loud 
report—especially in a wood — is the result. Is there no 
other way to liberate a charge, and at the same time secure 
freedom from danger of bursting when loading ?— 
NATURALIST. 


friends inform me how those names, figures, &o., are done 
on carpenters’ sawa ? We see sometimes views of the firms 


arrange to have the cages of fusible wire, so that in the 


[63001.}—Air Aun.—In the ordinary steel air-guns, 
when the lever is pressed the spring comes down on the 


(63002.]—Etching on Saws.—Can any of our kind 


where the saws are made, and some very nice ornamental 
work, which looks very much like etching.—-H. A. 


[68003.]—Gold Transfers.—Will some kind reader 
give me the process employed in making the above, such 
as are used for naming bicycles, tricycles, &c. ?—A. H. H. 


(63004.)—Tracing Paper.—I should be greatly 
obliged to any of ours” who would give a good recipe 
for making tracing paper, red, black or blue. I want to 
trace fretwork designs.—HARRY SCOTT HOMER. 


(63005. I Producer Gas.— Will some gas engineer 
or other experienced person kindly oblige by describing 
the process of making gas in a producer, and what is the 
form of producer now in use for melting steel, and whether 


it is suitable for burning lime, cement, and bricks ?— 


J. T. S., Hall. 


(63006.]— Lime-Juice Extraotion.—Will some 
one tell me what process and machinery are employed for 
extracting in the greatest purity the juice of limes? Is 
the fruit first cut or bruised, and is it extracted by 
simple pressure or by centrifugal force ? If cut or bruised, 
what apparatus is best, and if extracted by pressure, what 
kind of press is most efficient 7—E. G. OaMP, Bristol, 


(63007.]—_ Welding Mushet’s Steel.—Would any 
practical reader of the E. M.“ tell me how to weld two 
pieces of Mushet's special cast steel together? Also how 
to anneal the same. Will“ A., Liverpool” please say if 
he has done it ?—STEEL. 


(63008.]—Size of Adcumulator. — Will some 


reader of Oars ” kindly teli me the size of an acoumu- 


lator to hold a charge sufficient to light a Sc.p. lamp 
(incandescent) for five hours 7—H. HALL. 


183009. — Battery.— Will some one kindly tell me how 
to make a Volta Pavia battery 7—H. HALL. 


(68010.)—Tiles on Wood Panel. — I have a 
quantity of encaustic tiles to set on wood panels, four on 
each with border. Oan you or any correspondent tell me 


of any preparation that will make a good sound job of | 


(63011.J—Platinising Carbon Plates.—I shall 


be obliged if any of ours will give me full directions 


for platinising carbon plates, so as to deposit platinum 


blaek upon them ?—OXoN. 


[63012.] — Medical Electricity. — Will anyone 


tell me how to obtain a continuous current effect strong 
enough for treatment, as on p. 560-1, Galvanism in Lock- 
jaw”? I wish to work with few cells, and should like to 
know if bichromate would do. How is Mr. Halse’s coil 
made? I have found the current from the ordinary 
induction coils useless.—J. J. D. 


163013. Heel- ball. Would any of your readors 
please say what proportion of ivory black and wax, and 
also what kind of wax, is required to make shoemaker’s 
hee)-ball, and if shellac is required to harden ?—ALP HA. 


163014.]— Safety Bicycles.—Have any of your 
readers formed opinions as to the advantages of the 
safety bicyoles over tricycles ? The latter oooupy a lot of 
room when “stabled,” and if a safety “ bike” is as com- 
fortable, I think I should prefer it.— ROADSTER. 


[63015.J]—Voltaic Battery.—Will any one tell me 
which is the most constant battery,and ho w many hours 
I can run it without reoharging? Size, nov. object. I 
can make it to hold gallons; but I want consatanoy with- 


out fall of E.M.F. after the first start and settling down. 


Cost is a consideration, of course.—D. S. B. 


(63016.J}—Boring Tubes Conical.—How can I bore 
tubes about a yard long with a conical bore, say, din. at 
one end and din. at the other ?—E. G. 


(63017.)}—T'omatoes.—What is the best treatment of 
these in the open air 7?—HORTUS. 


(63018.)—_Fast-sailing Yaohts.—Can any one give 
the dimensions of the Thistle and the Volunteer, with the 
sail area, and also describe the build ? Is it better to have 
internal ballast ora heavy keel for fast sailing and also 
for general handiness when out pleasuring ?—RYDE. 


(63019 ]—Speed of Vessels.—Is there auy possi- 
bility of driving vessels at 40 miles an hour? If not, why 
not 7—ATLANTIS. aes 


[68020.]—Fusible Metal.—I read a suggestion re- 
cently that shops where birds are kept in cages might 


for illustrations on separate pieces of 
to queries, and when answering 
as well as the titles of the queries to which the replies 
refer. 3. No charge is made for inserting letters, querie 
or replies. 4. Letters or queries asking for addresses 
manufacturers or correspondents, or where tools or other 
articles can be purchased, or replies giving such informa- 
tion, cannot be inserted except as advertisements. 5. No 
question asking for educational or scientific information 
is answered through the post. 6. Letters sent to corre- 
spondenta, under cover to the Editor, are not forwarded, 
soe the names of correspondents are not given to in- 
quirers. 


selves, lead to replies which are. 
Oolumn ” offers a cheap means of obtaining such informa- 
tion. and we trust our readers will avail themselves of it. 


The following are the initials, &o., of letters to hand 


event of a fire the birds might escape. It is not quite 

clear where the birds are to escape to; but is there any 

motel VANN will fuse at a temperature that birds can 
n — he Ve 


[63021.J]—Spectrum of Lightning .—Can anyone 


tell me what tnere is specially beautiful in the spectrum 
of a lightning-flash? I saw the statement recently in a 
newspaper.—J. D. 


' (63022.]—Screw-Down Taps.—Can anyone tell me 


why screw-down taps are insisted upon by many water 
companies? They seem to me to involve a great waste of 
time in the course of a year, say, and are no better than 
the ordinary plug-taps. There must, however, be some 
reason, although I note that they are not used on our 
steam boiler.—NEW RIVER. 


ANSWERS TO CORRESPONDENTS. 


— ń— 
% Al communications should be addressed to tha EDITOR 


of the ENGLISH MEOHANIO, 832, Strand, . C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put drawings 
per. 2. Put titles 
ueries put the numbers 


9% Attention is expecially drawn to hint No. 4. The 


«pace devoted to letters, queries, and replies. is meant for 


the general good, and it is not fair to ocoupy it with ques- 


tions such as are indicated above, which are only of indi- 


vidual interest, and which, if not advertisements in them- 
The “Sixpenny Sale 


to Wednesday evening, Aug. 17, and unacknowledge 
elsewhere: 


Berriatim.—Mazzaroth.—A Rider.—J. Gillett.—Jack of 
All Trades. — d. Heys Jones. —Blanche.—Boiler.— Orion. 
—A Fellow of the Royal Astronomical Society.—Spark. 


J. H. BIRTLES. (Very kind of you to instruct the world 


in such subjects; but if you will read some elementary 
textbook of astronomy carefully, you may at least learn 
how to spell.)—W. MILES BARNES. (No doubt any 
dealer in music can supply you; but if you want an 
address, try Augener, Regent-street. Such questions 
are really productive of replies which are nothing more 
tha n advertisements.) —-ARdENT. (Mitchell's “ Manual 
of Practical Assaying,” Longmans, is a good work. 2. 
We know of none.)—J.8.0. (Cannot afford space for 
correcting the errors which appear in the daily Press. 
See p. 557, and the Monthly Notices of the R.A.S. for 
June, p. 444.)—R. A. R. BENNETT. (Thanks. We will 
make a note of it for further reference. Perhaps the 
correspondent referred to may see this, and will learn 
therefrom that the reason he sees two objects is that his 
eyes are closer together than usual, and that he should 
get an opera-glass which is made to bend in the middle. 
X. Y. (What is there to explain? ‘You simply foun 
that the sensitiveness was not increased. 3. Better buy 
those chemicals. It is cheapest in the long run.)—A 
STUDENT. (All particulars of examination and prizes 
can be found in the Directory of the Seience and Art 
Department. There are many things “unfair in the 
extreme,” but rules are rules while they remain in 
force.)—M. B., &. (We are not sure about your signa- 
ture; but we are quite sure you do not understand the 
question. Read ap the history of steam road carriages 
from Trevithick's time, and consult Reuleaux’s 
“ Kinematics of Machinery,” and you will probably dis- 
cover that something more than the Westminster-made 
law prevents the introduction of steam propelled 
vehleles on common roads. They are right enough on 
rails. As Reuleaux would say, the rail is the other ele- 
ment of the link.)—HoNouRS. (Hilly and bracing.)— 
Nom SCULL. (Why do you not set the example, instead 
of spoiling post-cards ?)—ANxIOUSs. (No answer can be 
given without the exact words of the agreement or lease 
are supplied. Papering and painting might be neees- 
sary, but scarcely structural repairs such as flooring, or 
the bofler.)— T. EDR. (Certainly, that is the adyan- 
tage of accumulators. A small engine and dynamo can 
be used to eharge accumulators in any number conseeu- 
tively, and then the current from the whole battery can 
be used at one point if desired.)—KENT. (Make them 
red-hot, and allow them to cool as slowly as possible. 
Repeat if necessary.)—R. W. (As you havea powerful 
dynamo and steam power, the production of eleotric 
light is only a question of the cost of the lamps, wires, 
and supports.)—T. E. F. (Oisterns for drinking-water are 
nearly always more or less objectionable. They are the 
water-butt, well-pitehed, slate, galvanised iron, and sine 
or lead-lined wooden tanks. The slate tank is to be 
preferred; but in the case of hard waters little harm is 
done by zino or lead.) — F. J. 8. (No reference number 
is appended to the first query, which seems to be 
a reply, and as to the second, we really can- 
not repeat such information for every new reader.”)— 
MIOROSCOPIQUE. (You will find all about the para- 
boloid, its construction and uses, in Nos. 769,775. As to 
the other matter, refer to back numbers, for hints on 
the subject are continually appearing.)—BEGINNER. 
(Kindly see Hints No. 4 above. We really cannot 
ocoupy space with such questions.)—PATER. (How can 
any stranger give advice in such a matter? If the lad 
is apprenticed, watch his development and assist in any 
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way you can; but if he is worth anything, he will 
choose his own path.)—CLAIMANT. (They are adver- 
tised from time to time; but you can obtain informa- 
tion at the Bank of England.)}—HINTON BATEMAN. 
(See many replies in back volumes, or else state what is 
the difficulty—that is, put a definite question. We 
cannot spare time to guess what is the defect; but you 
would do better to have a return line“ instead of 
“ earth.”)—M.M.I.S0.8. (How many readers are likely 
to be interested in such a question ?)—INOUBUS. (For 
incubators, please see Nos. 935, 1007, 1009, 1075.)— 
GWALIA. (Any of our advertisers dealing in. photo- 
graphio materials will supply you with the “ tin” plates, 
and also with directions for using them. 2. If you 
cannot see back volumes, procure one of the numerous 
cheap handbooks of the art )—PHOTO. DARK ROOM. 
(Several portable tents have been described; but if you 
want a room on wheels, all you have to do is to con- 
struct it of framing and match-boarding, and line it 
with black paper.)—V. FRIAR, Hull. (Rub beeswax on 
the wrong side; then put a cloth over the right side 
and work a warm flat iron about on it until the beeswax 
is melted and the fibres are coated with it. This method 
makes cloth proof against anything but very heavy 
rain, while air can still pass, For many other methods 
see indices.}—PRINCIPIA. (Stink-olosets and fume- 
chambers have been illustrated many times. You will 
find something about them in No. 1097, p. 111; but all 
that is needed is a chamber or cupboard with a chimney 
leading to the outer air, and a door that fits close 
enough to prevent the fumes entering the laboratory or 
room.)—J. J. (It is similar to japanning—a varnish 
which must be haked on—that is, “stoved,” as itis 
termed. Mander’s tar varnish, as it is called, is generally 
used for black. 2. Solid carbonic acid can be produced 
only by immense pressure and intense cold. What is 
it you mean when you ask for the best” means of pro- 
ducing it? Do you know anyone who uses it? Tou can 
have liquid carbonic acid, but solid is a step too far.)— 
J. O. (Would it not be a gratuitous advertisement? 
Why not apply to the dealers for a description? Ifa 
patent, an agent will supply you with the number.)— 
O. W. (See indices for many recipes.)—J. F. L. 
(Several remedies have been suggested; but possibly 
“cement or tar is the best. The silicate paints are ex- 
cellent, too, both for internal and external use.)— 
PHOONGYE. (You are mistaken. It was given by a 
correspondent who has sent more useful information 
than you can digest ina twelvemonth. Now, send us a 
better recipe for ealad dressing, or something as useful. 
Is that a joke about “august columns,” and will they 
be September columns next month ?)—E. H. HAMMOND. 
(Messrs. T:libner, Ludgate-hill, will supply it; but we 
believe you must subscribe for it. They do not sell 
single copies.)—S. C. S. (Why not look for it? Bees- 
wax will do. The bubbles are made by dissolving 
shavings of Castile soap in warm water, shaking occa- 
sionally. Allow to stand for several hours, and pour off 
the clear liquid, to which add nearly as much glycerine. 
2. Make a Daniell or a Smee cell.)—J. W. G. (Please 
look up the subject in back volumes, or read “The Gas 
Engine,” by D. Clerk, Longmans.) -A DUTCH SUB- 
SCRIBER. (We do not know. It was stated that they are 
made in Vienna; but no doubt an advertisement in the 
Wanted Column would attract the attention of the maker.) 
Eos. (Not your mistake. The correspondent was re- 
ferring to a stupid statement which appeared in one of 
the daily papers about “inverted cones.” You used the 
term *“jncurved.”)—CHESHAM. (A mixture of gas and 
air is blown into the hollow iron, which in some cases is 
made to reverse. so that the upper side which gets hot 
can be used alternately. They are all subjects of 
patents, and, being useful, are strictly guarded.)—TELE- 
GRAM. (You must really try such an experiment for 
yourself. Telephone wires are not usually supported by 
balloons.)—T. J., PIT LADDIE. (We do not remember 
the book; but if it is in existence no doubt one of the 
Newcastle booksellers can procure it for you.)—A. M. 
(Do you mean a metal speculum, or what? Full details 
about the construction of glass specula in back volumes.) 
—TINMAN. (Yes, certainly; the canning trade isan ex- 
tensive business in allthree countries. It would, how- 
ever, be advisable to endeavour to get an engagement 
before starting.) -L. (We must refer you to the cata- 
logues of the publishers.)—G. S.S. (Actually there was 
something about it so recently as p. 492.)—FITTER. 
(Probably by look ing through the Sale column you 
might find such drawings offered. It is not a subject 
for a query, as you will understand by reading the 
„Hints“ above.)—J. HENRY. (Put in some oil or 
grease, and try again. 2. No, why should it? Com- 
monly done by the trick-riders.”)—-ENGINEMAN. (Most 
of the questions are from examination papers. As to 
the condensing water, which is a practical question, 
calculate from the low-pressure cylinder only.)—T. 
(Why not wait a week or two—at all events, until it 
gets into the Unanswered” list? Meantime, you can 
experiment.)—ALBUS. (Seeindices. All such prepa- 
rations are better left alone.)—A. J. GROSE, (The pre- 
sent volume commenced just twenty-five weeks ago. If 
you will kindly wait a few weeks longer you will be able 
to consult the index of the present volume, and will 
discover the pages on which the articles referred to 
appeared.)—JAS. TENNET. (No stamps or advt. have 
reached us, and no remittance accompanies your pre- 
sent letter.—A VERY ANXIOUS ONE. (Ordinarily 
speaking, there is no remedy but the knife. Let your 
friend see Dr. Allinson, 1, Duke-street, Portland-place, 
W., the medical adviser of the Weekly Times and Echo; 
he bas successfully advised in some similar cases, and 
will not recommend an operation unless it is absolutely 
necessary.)—F. A. M. (We are obliged by the offer, 
but we can only insert as ordinary letters.) 


A New Washable Trusgs.—An Important Inven- 
tion.—Harness Xylonite Truss is the most perfect appliance ever 
invented. It gives complete comfort and support without irrita- 
tion. It has a bea y smooth, flesh-coloured surface, and 
is guaranteed to last a lifotime.—A : MEDICAL BATTERY 
COMPANY (Limited), 52 OXFORD STREET, LONDON, W. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving thelr copies direct from the office are re- 

nested to observe that the last number of the term for which 

i 5 paid wu pe 5 thema in a . 
ra asan intimation a fresh remittance is necessary 

it is e the Subscription. 


seller or newsagent, or 24d. 
index numbers, which 


CHESS. 
addressed to J. PIEROE, Langley House, Dorking. 
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(4 +2 
White to play and mate in three moves. 


SOLUTION TO 1.056. 


White. Black. 
1. R-Q3. 1. B-B 5 or 7 (a). 
2. Q-R 3. 2. Anything. 
3. Q mates. 
(a) 1. Q-B moves. 
2. R takes B (ch), 2. K takes R. 
3. Q mates. 


NOTICES TO CORRESPONDENTS. 
(Deferred to next week.) 


TERMS OF SUBSCRIPTION, 
PAYABLE IN ADVANCE 


54. 64 for Six Months and lls. for Twelve Months, Post Free to 
any part of the United Kingdom. For the United States, 13s., or 
3 dol. 280. gold; to France or Belgium, 13e., or 16f. 600. ; to India 

), 158. 2d; to New Zealand, the Cape, the West 
220 bet 1 » Nova Bootla, Natal, or any of the Australian 
onies, 

The remittance should be made by Post-offloe Order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but muat be remitted for at the rate of 
4d. each to cover extra postage. 

Messrs. JAMES W. QUEEN and CO., of 924 


delphla, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
250. gold or Thirteen Shillings par annum, post free. The copies 

orwarded direct by from the publishing office in 


ml arpa will commence wi firs 
fesued after the receipt of the subscription. If back numbers are 
required to complete volumes, they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. IV., VIL, XXVL, XXVUL, XXX, XXXL. XXXIIL 
XXXIV, XXXVI, XXX : i 


: VIL, XXXVIIL; XXXIX, XI., 
ILL., XLIL, XLIIIL, and XLIV., bound in oloth, 7s. each. 
Post free, 7s. 9d. 


All the other bound volumes are out of t. Subsoribers would 


© after the conclusion of 


back numbers can de had singly, price 2d. each, ugh 
each post free from the office (except 
are 3d. each, or post free, 33 d.). 
Indexes for Vols. VI., VII., VIIL, and I., Cid. each. Post free 
$)d. each. Indexes to Vol. XI., and to subsequent vols, 8d. each, or 
post free, 3jd. Cases for binding, ls. 64. each. 


CHARGES FOR ADVERTISING. 


Thirty Words os ee oe ee se ee 2 6 

Every additional eight words. 0 6 
Front Page Advertisements Five Shillings for the first 40 words, 
afterwards 9d. per line. Paragraph advertisementa One Shilling 
er line. No front page or paragraph advertisement inserted for 
eas than Five Shillings. Reduced terms for series of more than é 

insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for r 
8. 


Twenty-four words ee oe eo ee ee „ 0 8 
For every succeeding Eight Wor des « 0 8 


ADVERTISEMENTS in the SIXPHNNY SALE conus: 
a. 


Sixteen words oe ae ee ee ee ee „„ 06 
For every succeeding Eight words. 0 6 


9% It must be borne in mind that no Displayed advertisementa 
can Appear in the Sixpe Sale Column. advertisements 
must be prepaid ; no notfon is made on repeated insertions, 
aad in cases where the amount sent exceeds the 
See pe . 5 N could be ae and ~~ 
stamps. Stamps, however era 6 stam C) 
dont Where it 1 inconvenient to obtain P.O. oie T 

t The address is included as part of the advertisement, and charged 
OT. 


Advertisements must reach the office by 1 p.m. on Wednesday to 
insure insertion in the following Friday's number. 


Holloway’s Pills.—Nervous Debilſty.— These Pills 
are the best regulators and strengtheners of the nerves, and the 
safest general purifiers. Holloway’s Pills are gartionlariy recom- 
mended to persons of studious and sedentary habits, who gradually 
sink into a nervous and debilitated state unless some such restoras- 


tive be occasionally taken. 

2 7 —Spacious and extensive PREMISES, suitable for offices, 
pub une, or any commercial purpose, to 

LET. Capital, pon Gon, and in, ood ree io a 105 er 

annum. or care’ lease.— . - 

WHITH, 333, Strand, London, W. = 


CATHERINE STREET, STRAND, 


ALL Oommunieations for this department must be 


OUR EXCHANGE COLUMN, 


The charge for Exchange Notices is ad. for the 
24 words, and 3d. for every succeeding 8 5 


Good Value Offered L (cash or instraments) for all 
kinds of sound or repairable Scientific Appliances.— LATZI, 


A 
Solenoe Depot, Chenies-street, near British Museum, Estab. 


Fine 10-carat Gold Double Albert, dog link, with 
compass pendant. Will exchange for plate Camera, dark slide, 
Fartieulars with „ Net) to Sucre Ope 
Bedford-place, Kingsdown, Bristol. vt, Upper 


Double Engine Castings complete, oylinders bored 


(4in. by 9) and turned, valves planed. Exchange offera—ALEm 
2, Cherteey-road, Wo. . 1 


Wimchurst, Machine | (8), lsin. discs, in dost post 
, 5 Cia "H 
PO ain, ra a N ewland-street, Kettering. l 


Photographic Lenses.—Suters 9 by 7 rapid len, 
Suter’s 13 by 10 wide angle lens. What offera ?—S. E., 74, Tolling. 
ton-park, London, N. 


“English Mechanic,” Volumes XI. and III, XY. 
and XVI., XVII. and XVIII., XIX. and XX.; IX., X bound k- 
change for other useful booka—WM. KIRKLAND, 5, Queen diy- 
street, Bridgeton, Glasgow. 


Square Mahogany Oamera, with capital 
lens, I dark slide for Tin. plates, aa new, £4, or good 
FRANOIS, Rochford. 


American Orguinette, long roll of m 
secular, new, value £3 lis., cash £2 lie., or good exchange— 
FRANCIS, Rochford. 


Wanted, a gentleman’s Silver Watch. good timist, 
in exchange for a very good sewing machine.—W, GOODYEAR, 
New-road, Spalding. 


Will exchange Musical Box. six tunes, cost £3 10s., 
8 aning useful What offers ?—W. GOODYHAR, Ner- al, 
p R 


For sale or exchange, one Vertical Blowpipe, 
58. 4d. ; one 4H.P. cylinder pattern, 2s. 3d.; one box of drawing in- 
struments, is. ; exchange electrio Delis or vacuum tubes —Jos£PE 


WRIGHT, 87, Leach-street, Farnworth. 


Exchange 11 volumes “ Barnes on New Testa- 
MENT,” quite new, for “Boucher’s Pocket Calculator,” or good 
drawing instruments ; approval.—MUIB, II, Queen - street, East 
Hartlepool. 


Wanted, offers for 25 parts Quiver, and 25 parts 
t Lett’s Magazine ” ; take atocks and dies, or 3d. copy. 1 
ful (genulne).— W. RAYNER, Marple Station, near Stockport. 


Wanted, a Collection of Stamps, in un album or 
loose.—I. W., Alpe-atreet, Ipawich, Suffolk. 


Sacred Barrel Organ, 10 tunes, with extra barrel, 
worth £3 10s. Good lantern slides in seta wanted, or offers.—WHITS, 
17, York-street, Nottingham. 

bound, Vol. 


“English Mechanic.” Vol. XXXIX. l 
XL. and up to date, unbuund, also firet 23 parts of * Dante's Inferno, 
all in good condition. Offers or exchange. — ABMSTROSG, X 


Queenshead-lane, Handsworth, Birmingham. 


What offers for 17 Vols. of English Mechanic, u- 
bound, Vol. XV., also Vol. XXII. to VIII.. inclusive, and Va. 
XXXVL to XLIV., inclusive, all in goed condition, with indie 
JOSEPH HARTLEY, 88, Westgate, Orley, Yorkshire. 


Scrap Brass wanted, 561b. ; exchange new 2;in. Electric 
BELL, Leolanché cell, push, and 100 yards LB. eovered wir- 


Holly-street, Dalston, E. 


Scrap Brass wanted; exchange for 21b. 32 d. 8. Wire, 
silk-covered, paraffined, and 5lb. 36 H.O. copper wire, green silk 
covered.—As above. 


Model Tin Railway Ohurn suit'milkseller's windor. 
Treadle Sewing Machine, require slight repairs, let of Conjaring 
Apparatus. Exohange.—W. BUTTERWORTH, Tutbury, S 


Joiner’s Cramp, wrought iron, 2in by fin. Aft. long 
flat thread screw Ift. long. What offers 7— F. ROBLNSONY, 65, Few- 
head-road, Paddington. 


Large Iron Lathe Heads, T. rest, complete, wool 
driving wheel, few tools, for Engineering Text-Books, &0.-3 
ROBERTS, 31, Mather-street, Newcastle-on-Tyne. 


Large Bell wanted, deep church tone, say 12 or In. 
diametor. Exchange.—Rev. Dr. HUGHES, Perivale, aling, W. 


215 numbers of “ English Mechanic, 853-10, 
9 numbers missing; 1,131-1,165, complete.» What offers? Photo 
graphio apparatus wanted.—E. SUCKER, Forton, Gosport 


Perambulator Fittings. — Rubber Wheels 
Springs, Bodles, Jointe, China Handles, Trimmings, &c. Also Doll? 
Carriage Fittings. For exchange. — Low, 86, Kirkwhite-streeh 
Nottingham. 


Guitar, splendid tone, perfect with case, by Snoeck, 
Brussels, cost £3. Offers. No trash—ARTHUR FOWLER, 
master, Northallerton, Yorkshire. 


Wanted, 18-carat gold Horseshoe Pin, for Outtriss 
ELEOTRO-MOTOR, drive small lathe, cost £3 15s—Particuls 
ARTHUR CAWLEY, Fairfield House, Warrington 


Wanted, Fret-Cutting Machine, Improved Lester, or 
Companion, in exchange for INFLUENOE MAOHINB (Parts) 
ENGLISH MECHANIO, Vol. IXIL. II., and 46 other numbers, Por 
graphio News " for 1886, and Jan. to July, 1887.—DBELL, 58, Goit- 
Btone-road, W. Brighton. 


36in. Kangaroo Safety Bicyole, nearly new. Br 
change good camera and lens, or anvil) and smith’s tools.—BORKITT 
4, Great Saffolk-street, Borough. 


Modern Steam Practice,” complete, unbound, 
14 parts. By J. G. Winton, assisted by W. J. Miller; also Sesah 7 
Naval yanata; 40 gA 57108. nicely got a Agar aire 
6800 erman silver n., opens : 
Exchange fee foot lathe.—J A LEITOH, 44, — vost, Sone 
Hants. 
pla 


Wimshurst Influence Machine, 17in. plate, 
mahogany stand, Gin. sparks, also [ievtro-magnet, lift nearly 
hundredweight. Offers in exchange, photographic apparatas 
A. BLYTH, care of G. P, O., Mancheater. 

dis. 


Copper Boiler, horizontal, 18in. long, Nin. 
Sin. dus steed with water gauge and safety-valve. Offera—A. B 
WALKER, 245, Kensington-street, Girlington, Bradford, Y 


Wanted, Anvil, not legs than 2cwt., and 3 second- 
hand Brass Instruments. Exohange.— JOHN opp, care otl. 
Olive, Middle Wall, Whitstable. 


98 Iron Bench Lathe, good condition, cost 35s. Will 
Pe for bells battery. —G. ne 71, Seaside-road, Eastbourne. 

Salvo Tricycle. ball bearings to wheels and peds 
cradle spring, lamp, Sc.; condition good as new j; 4. 
change offera.—9, Wellington-place, Bowdon. 

„ English Meohanio,” Vols. XLI., XLII., ssf 


XLIII., and 40 numbers clean, unbound. What offers ?—0. J. B» 
83, Euston-street, N.W. 
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7 24 [light at centre, about 14’ by 30“; but th 
Tho Eng ligh Machanig faint nebulosity . ef a long, narrow 
streak about 1“ wide right across the field of | ( 


AND WORLD OF SCIENCE AND ART. | 200 power (15), Pos. 160° +. On the follow- 
ing side, the nebula is interrupted by a dark 
FRIDAY, AUGUST 26, 1887. 


Feb. 26, 1887. The description in the Gen. 
Cat. quite agrees with my observation 
Fig. 2.) 

GC. 2637 MI98 = 1664 (A.R. = 13h. 35m. 
Dec. N. 36° 23’). — Rather faint, slightly 
elongated in meridian. Bright nucleus = 
11 mag. star. Power 200. Feb. 25, 1887. 


GC. 3042 HI198 = } (A. R. 12h. 24m. Dec. N. 
42 21). A very bright elliptical large nebula. 
About 3’ long (Pos. = 90˙ +) and 19 wide. 
Very slightly brighter to the centre, but no 
defined nucleus. Powers 100 and 200. The 
most southerly of two nebula. 


GC. 3041. HI197 = h 1306 (A.R. 12h. 
24m. Dec. N. 42° 24°) much fainter than 
the preceding, and smaller. Irregular figure, 
»erhaps slightly elongated, 45° +. No nucleus. 

owers 100 and 200. This is the most 
northerly of two nebulæ. Feb. 25, 1887. 
(Fig. 1.) 

GC. 3101. 192 = 1352 (A.R. 12h. 
28m. Dec. N. 28° 44°). Very diffused and 
cometary, rather large, slightly brighter to 
the middle, more condensed to the N. end, 
elongated 180°+. A bright 12 mag. star is 
involved in the coma in the s,f. side, and a 
fainter one about 1’ s.p. this, also in the 
coma; with a very faint 13 mag. star 
between, a little S. of the line joining them. 
There is a13 mag. star N., but clear of the 
coma. (Fig. 3.) 

GC. 1983. V47 (A.R. = 9b. 52m. Dec. 
N., 56° 21’) a rather pale streak of light 
brightening towards the middle (but not 
suddenly), where there is apparently a star 


FIC.2. 


NOTES ON NEBULA.—VI. 

O. 1837 = WI137 = 593 (A.R. Oh. 15m. 
Dec. N. 45° 6’).—Pretty bright, round, 
gradually brighter towards the middle, but 
no nucleus, only apparently granulated in 
the centre. The brighter part = 11 mag. 
star. (D’Arrest says, “solutiones nullum 
indicium.“) N says, much brighter middle 
40", not resolved with 240.” It follows an 
8 mag. star 29sec. a little S. Feb. 2, 1887. 
0 15 sky, but bright moonlight. Power 
Rather faint, condensing suddenly to a 
rather sharp, perhaps stellar nucleus ( says, 
“ almost to a nucleus”), sometimes appear- 
ing elongated in the meridian. Power 200; 
ene dark and clear ; no star seen. Feb. 17, 
GC. 2796 = HI175 = 21140 (A.R. 12h. 8m. 
Dec. N. 33° 58“).— A pretty bright, round 
nebula, gradually brighter to the middle, 
where there appears a very small stellar 
nucleus = 11 mag., looking quite sharp with 
200; extent of nebulosity about 24’, but sky 
luminous, and not quite clear (probably 
cirrus about). A bright 7 mag. star about 


C.C 3249 


streak, after which very faint nebulosity 
begins again and fades gradually away. Ex- 
traordinary phenomena like 31 M. Feb. 26, 
1887 


GC. 3249 M184 = h 1451 (A.R. = 12h. 


FIC.I. 


FIC.3 
FIC 5. 


C.C.3041. c. C. 3101 


43m. Dec. N. 26°15').—A pretty bright nebula, 
pretty large, much elongated in the parallel 
(Pos. = 80 +), brightening rapidly to a 
“streaky nucleus, about 1“ long, but coma 
rather more circular and fading gradually 


7 N. Suspicion of a faint small nebula s,f. 
Feb. 25, 1887. 

GC. 2841 =H V43=A 1175(A.R.=12h. 12m., 
Dec. N. 48° 4). A very beautiful bright 
nebula. Elliptical, pos. = 0° +, brightening 
rapidly to a bright nucleus which with 200, 
looks like an 11 mag. star, and sharp. The 
coma seems to stretch away more on the N. 
side, about 5 long and 2’ wide; there is a 
12 mag. star about 3 prec. the nucleus, 
and another 12 mag. star S. just beyond the 
coma. Feb. 25, 1887. 

GC. 3459 HI97 = h 1564 (A.R. 13h. 7m., 
Dec. N. 37° 20). Much elongated 70° +, 
about 4’ long 1’ wide, becoming suddenly 
very bright to the middle toa nucleus= 9—10 
mag. star. Power 100. Nucleus looks like an 
elongated streak of light 15°% + with 200, 
perhaps a starat preceding end. A 13 mag. 
star 4 N., and a 12 mag. star 6 t nf. Feb. 
25, 1887. 

GC. 3043, HI83 = h 1307 (A.R. 12h. 24m. 
Dec. N. 26° 32). Very bright, not large 
(2' diam.), brightening suddenly to a very 
bright granular nucleus like 15 M, with ap- 
pearance of “dark lanes” ; a bright 8 mag. 
star 10'+ n.f., and a faint 13 mag. star follow- 
ing the nebula at about 4’. Powers 100 and 11 mag. star about 2 N. and a 12 mag. star 
200. Feb. 26, 1887. some distance preceding, a little S. A very 

GO. 3106, HV24 = h 1357 (A.R. 12h. 30m. away. A 12 mag. star, about 4 n.p., and a Small 14 mag. star follows at aon ee 
Dec. N. 26°19’). Rather faint, but an elong- | 13 mag. star, 3’ È s.p. A group of bright| little N. Power 150. April 23, 1887. (Fig. 5). 
ated, rather bright nucleus of condensed ‘stars follows at some distance. Power 100. Herbert Ingal); 
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G. C. 405 8. 


= 12 mag. The nebula is more pointed at 
the S. end. It is about 7 long, and 1’ broad 
at middle. A very faint star or small de- 
tached nebulosity at the S. end, a bright star 
follows in the parallel of S. end. A faint 
14 mag. star about 2’ s.f. the nucleus, which 
is again followed by a rather brighter star. 
Mr. Herbert Sadler, who was observing with 
me, called my attention to the sudden sharp 
cutting off of the light on the prec. S. side 
Mar. 23, 1887. (In the GC. it says “very 
bright”; but D’Arrest’s description more 
agrees witk what I see, “ Satis quidem con- 
spicua, sed non utique lucidissima.”) (Fig. 4.) 

GC. 4058 = HI215=} 1909 (A.R.=15h. 2m. 
Dec. N. 56° 17). A pretty bright nebula, 
much elongated 140° +, about 1’ broad, and 
3’ to 34’ long. The faint nebulosity streams 
away more to the south of the brightest part, 
which appears to consist of a sort of double 
knot of brighter nebulosity, the most 
southerly one having a minute stellar point 
in it. The nebula forms a triangle with an 
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ASTRONOMICAL NOTES FOR 
SEPTEMBER, 1887. 


The Sun. 

a At Greenwich Mean Noon. 
© 

a Souths, 

= Right peclina- Sidereal 
2 Ascen- |" tion Time 

a sion. 5 i 

h. m. s. h. m. al . „ hm s. 

111 59 56•15au10 41 168 18 48N 10 41 19°86 
611 58 18°57 „10 59 216 28 24, 11 1 2°63 
11/11 56 36°07 „11 17 214 35 18, 11 20 45°39 
16011 54 51˙10 „11 35 19'2 40 11, 11 40 28-15 
2111 53 5'77 „11 53 70 43 46, 12 0 10°91 
2611 51 22˙20 „12 11 12 19 53˙67 


ve 13 148. 


JJ ee A ee 

The method of finding the Sidereal Time at 
Local Mean Noon at any other station will be 
found on p. 382 of Vol. XLIV. 

Small spots appear at not very frequent 
intervals on the Sun's disc. 

At 9 a.m. on September 23rd the Sun is said 
technically to “enter Libra,” and autumn is 
supposed to commence. He is, in reality, at 
this instant some 33 almost due West of 7 Vir- 
ginis, This is the theoretical date of the 
Equinox; but the nearest actual approach to 
it in London will not occur until the 25th, 
when the Sun will be 11h. 59m. above the 
horizon, and, of course, 12h. Im. below it. 
Towards the end of the month the Zodiacal 
Light may be seen in the Hast before sunrise. 

The Moon 
Is Full 47:3 minutes before Noon on the 2nd, 
and enters her Last Quarter at 3h. 32m, p.m. 
on the 10th. She will be New at 1h.59°Sm. p.m. 
on the 17th, and enter her First Quarter at 
5h. 3°9m. in the early morning of the 24th. 


Day of | Moon’s Age 
Month. | at Noon. | Souths, 
\ 
Days. h. m. 
1 13˙3 11 417 p. m. 
6 18˙3 2 32˙5 a. m 
11 23˙3 6 216 ,, 
16 28˙3 10 58˙6 „ 
21 3˙9 3 36˙1 p. m. 
26 8˙9 8 5.1 „ 


The Moon is in conjunction with Saturn at 
2h am, on the 14th; and with Mars at 6 
o'clock the same evening; with Venus at 4h. 
p.m. on the 17th, and with Mercury 6 hours 
later; and, lastly, with Jupiter at Ch. a.m. on 
the 20th. 

Mercury 


Isa Morning Star at the beginning of Sep- 
tember, but comes into Superior Conjunction 
with the Sun at 6h. p.m. on the 10th, after 
which he, of course, becomes an Evening Star. 
He is pretty obviously, indifferently situated 
for the observer during the greater part of the 
month. Moreover, he is very nearly circular, 
and his diameter never exceeds 5”. 


‘oS | Right oe 
2 g ene se a Declination. Souths. 
AA 
h m. |, ; h. m. 

1 10 101 13 8˙2 N. 11 28:83am 
6 10 471 | 9 387 „ II 46l „ 
11 11 223 | 5 476, | 0 15pm. 
16 11 553 1 50˙0 „ 0 14˙8 „ 
21 12 26 ˙4 2 475 8. 0 262 „ 
26 |12 561 5 501,, | 0 362 „ 


A study of the above ephemeris will show 
that Mercury starts from a point to the East 
and just to the North of Regulus, and after 
traversing the rest of Leo, terminates his path 
this monthin Virgo, where he will be found, on 
the 30th, rather less than 2° North of Spica in 
that constellation. 


Venus 
Isan Evening Star at the beginning of the 
month. She comes into inferior conjunction 
with the Sun at 4 p.m. on the 21st, after which 
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Occultations of (and a near approach to) Fixed Stars by the Moon. 


Sa 8 
Name of | E | Disappear- | Moon's 
5 8 : 
SO Star, 8 ance. Limb. 
AA Bo 
z 
h. m 
2 iy Aquarii 54 fll 7p. m. N. N. W 
24 29 Sagittarii 6 10 43 „ Dark 
25 | f Sagittarii 5 | 11 27 „ Dark 
26 B. A. C. 7053 53 5 35 „ Dark 
26 ſo Capricorni 52 5 36 „ Dark 
26 |v Capricorni 54 12 1, Dark 
28 42 Aquarii 6 |10 14 „ Dark 


838 As | A 
© |= 8 | Reappear-| Moons #6 | + 9 
2M | Se | ance. | Limb, | 2% | 2% 
bo: | bon bo | tS 
47 | 3 eg 
o o h, m. 0 0 
203 190 
146 180 11 24 p. m.] Bright | 226 | 264 
91 | 125 12 30 „ | Bright | 292 | 330 
96 73 655 ,, | Bright | 281 | 270 
96 73 655 ,, | Bright | 280 | 269 
G1 | 93 |{1248 „Bright 331 | 7 
59 65 | 11 1 „ | Bright | 348 | 1 


TA near approach. t Moon has set. A description of the construction and use of this 
table, illustrated by a diagram, will be found on p. 383 of Vol. XLIV. 


she will be a Morning Star. Very poorly placed 
indeed for detection with the naked eye, she is 
now a telescopic object of the highest interest, 
and, at and about the time of her inferior con- 
junction, the student should lose no oppor- 
tunity of observing her most exquisite hair- 
like crescent, like a thread of burnished silver. 
Particular attention should be paid to the 
visibility, or otherwise, of the dark body of 
the planet at this time. Her diameter will 
then be 59" exactly. 


os | gi inati 
ght | Declination 
2 S Ascension,| South. Souths. 
AA 
h. m. ` ; h. m. 
1 |12 1183 8 481 1 302p.m 
6 12 80 9 14˙8 1 68 „ 
1112 09] 9 86 0 400 „ 
16 11 513 8 27°7 0 108 ,, 
21 |11 405 7 154 11 404 a. m 
26 11 30:2 5 41°4 11 105 „ 


So that Venus travels backwards through a 
very blank part of Virgo. 

The night sky is now a perfect blank, Mars, 
JUPITER, SATURN, URANUS, and NEPTUNE 
being one and all invisible for the purposes of 
the observer. In the absence of anything 
more interesting, the student may probably 
care to examine the minor planet, 


Pallas, 


which came into opposition to the Sun on 
August 30th, and may now be seen as a 
yellowish 7th magnitude star during the major 
part of the amateur’s working night. Our 
ephemeris is given for intervals of ten days. 


— 2 Right Declina- 
3° | Ascension. tion Souths, 
Aa North. 
h. m. 8 g h. m. 
1 | 22 62 | 5 65 |11 23˙0 p.m. 
11 21 59˙1 3 19 10 366 „ 
21 | 21 530 0 545 | 9 514 „ 


So, at the beginning of the month, Pallas 
will be a very little to the South-East of 8 
Pegasi, and will travel backwards down into 
Aquarius, 

Shooting Stars 
May be watched for on the Ist—2nd, 6th— 7th, 
and again on the 10th. 
Greenwich Mean Time of Southing of 
Eleven of the Principal Fixed Stars 
on the Night of September ist, 1887. 


Star. Souths, 
h. m. s. 
Vega „„ Meee 7 50 31˙35 p. m. 
ò Aquilæ ae izi *. 837 540 „ 
Altair ... 25 sia 9 2 29°59 ,, 
«? Capricorni ... >. . . 9 28 56°23 „ 
a Cygni me ee . 9 54 39°93 „ 
a Cephei Gee eo . . 10 32 62°85 „ 
a Aquarii a . . 11 16 50°31 „ 
& Pegasi ase . 11 52 35°29 „ 
Fomalhaut 5 w2 8 ToL p 
Markab... see . 12 15 48°91 „ 
t Piscium eee eco 12 50 44°47 37 


The Method of ascertaining the Greenwich 


Mean Time of Southing of either of the Stan 
in the above List on any other night in Sep- 
tember, as also that of determining the Local 
instant of its Transit at any other Station, will 
be found on p. 384 of Vol. XLIV. 


ELECTRICAL INSTRU MENT-MAKING 
FOR AMATEURS.—XVL.* 


By S. R. BOTTONE, 


$ 58. G\ULMINATING PANES, or Franklin's 
plates as they are also called, are 
easily made by coating both sides of a 
sheet of glass with tinfoil, to the extent 
of half of the entire surface, leaving the 
margins all round clear glass. The glass should 
be chosen with the same precautions as to insu- 
lating power as in the case of Leyden jars 
(§ 57), and the corners of the tinfoil should be 
rounded, as rounded ones dissipate electricity 
less than pointed ones. Good paste or glue 
(thin) will do very well to stick the foil down 
to the glass. When guite dry, any superfluous 
glue or paste may be removed from the edgesof 
the foil and glass by means of a slightly dam 
rag. The tinfoil should be lightly burnished 
with a bone or ivory knife-handle. As a futher 
protection against sparking over, it is well to 
varnish round the edges of the tinfoil with a 
coating of good shellac varnish. In charging 
this condenser, it must be borne in mind that 
one surface must be connected to earth or other 
large conductor while the other is receiving the 
charge; otherwise its capacity is very limited. 
A very convenient size and form of the Franklin 
plate isshown at Fig. A. 
§ 59. Owing to the facility with which these 
glass plates are broken, they are not much used 


A 


at present as condensers, Other insulators, 
having at once the advantages of being lighter, 
less fragile, more flexible, and of higher specific 
inductive capacity than glass, are now used in 
all instruments intended for practical work. 
Of these, good paper, free from holes, soaked in 
melted paraffin, stands, if not alone as the first, 
in the very first rank. Next comes paper soak 
in good shellac varnish ; then thin sheet ebonite, 
which can be bent by heat to any shape; and, 
lastly, good indiarubber cloth, The mode of 
making a condenser, with either of these insu- 
lators, will be the same in each oase, so the 
student will do well to try his hand at 3 
Fizeau’s condenser, as being at once the most 
useful and least expensive. 

§ 60. Fizeau’s Condensers.—These are om- 
ployed for two purposes : (a) to increase the 
efficiency of induction coils, by taking up 
“extra” current induced in the primary; ( 
to measure eleotrostatic capacity. Condensers 
for coils may be of any dimensions between 
gin. by 7in. and 2in. by 4in., according to the 
11 a tee iin Tene ee R 
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power of the instrument with which they are 
intended to be used. The former size, for coils 
giving from lin, to 3in. spark, the latter for 
coils giving sparks of zin. or less. In the 
former case, as many as 150 alternations of 
tinfoil will be needed; in the latter, from 25 
to 30 will be ample. Having decided upon the 
sizeto be employed, the student will select, atany 
photographic stores, some sheets of plain vaper 
(not salted or albumenised) known as Papier 
Rive. These sheets run about 22in, x 18in.sothat 
each sheet,if cut in half lengthwise, and in 
three across, will give six sheets 7in. x 9in. In 
selecting this paper it should be held between 
the eye and the light, so that any holes or 
imperfections may at once be seen ; and any sheet 
which is faulty in this regard at once rejected. 
The paper having thus been chosen, and cut to 
the desired size, should be placed in a square 
fiat dish, a trifle larger than the sheets them- 
selves. The best dish to use for this purpose is 
undoubtedly one of the square white earthen- 
ware dishes in which photographers sensitise 
their papers; but if one of these is not pro- 
curable, a very fair substitute may be found in 
a square, flat, tin baking dish, made scrupulously 
clean. The sheets having been placed in the 
dish, several lumps of good paraffin wax (one 


requiring a very high temperature for fusion 
is the best for this purpose) are scattered 
over the paper, and the whole stood in a 
gentle oven until the wax is thoroughly 
melted, and the paper has become semi-trans- 
parent by having absorbed it. If thereareany 
patches of unsaturated paper, more paraffin 
wax must be added, until the paper is equally 
imbued with the melted paraffin. When this 
is the case, the sheets of paper should be re- 
moved from the oven one by one, allowing each 
one to drain until it drips no longer. The 
Paraffin will set almost as soon as each sheet is 
removed from the oven. 

The next operation consists in placing leaves 
of tinfoil in alternation with the paraffined 
paper. Supposing we have cut our paper sheets 
to the size 9in. by 7in., we shall require about 
150 sheets of tinfoil 7in. by 5in.; or, in other 
words, we must allow a clear margin of lin. of 
paper all round the squares of tinfoil. We 
shall also need 150 strips of the same tinfoil 
about lin. wide by 3in. long. 

Having procured two thin pieces of board 
(common deal will do) of the same size as the 
paper, but only jin. thick, we proceed to lay 
upon it a sheet of paraffined paper. In the 
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centre of this we lay a sheet of tinfoil, and on 
this sheet of tinfoil we place one of the 3in. 
strips to the right hand, so that the strip pro- 
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jects beyond the paper about lin. We now 


place another sheet of paraffined paper squarely 
over the first sheet, and then a sheet of tinfoil 
as before. On this second sheet of tinfoit we 
put a projecting strip of tinfoil, but this time 
to the left. In this manner the condenser is 
built up of alternate sheets of paper and tinfoil, 
with strips of tinfoil projecting alternately to 
the right and left. In our case, all the odd 
numbers, 1, 3, 6, 7, &c., being to the right, and 
all the evens, 2, 4, 6, 8, &c., being to the left. 
Oare must be taken to end the condenser with 
a sheet or two of paraffined paper. The other 
board should now be placed over all, and the 
whole bound neatly and tightly together by 
wrapping round crosswise (not lengthwise be- 
cause of the projecting strips) with rather wide 
tape from end to end, and then stitching 


down the ends of the tape. This being 
done, the projecting strips on each side 
are folded tightly together, so that the whole 
150 strips come into absolute contact. It is to 
these two projecting lugs that remain after 
this operation, that the contact pillar and 
spring of the coil are attached. Fig. B shows 
the disposition of the sheets of paraffined paper 
and tinfoil, where P P’ are the sheets of paper, 
and TT’ the tinfoil. At C is shown the com- 
plete condenser, with the projecting tinfoil 
strips turned up and compressed together. 

§ 61. Microfarad Condenser.—Take 37 sheets 
of good tinfoil 7in. by 6in., with an equal 
number of strips 3in. by zin. Procure about 76 
sheets of very thin, hot-pressed paper 9in. by 
8in., such as is used for bank-notes, or similar. 
Choose it carefully, leaf by leaf, free from holes 
or blemishes, Soak it as above described in 
hot melted paraffin, drain, and blot off each 
individual sheet between good blotting-paper. 
A hot iron must be used to do this effectually. 
Now lay on a perfectly smooth and flat 
iron plate two sheets of this paper (as 
shown above at P), then a sheet of tin- 
foil, quite in the middle, then a strip 
projecting to the right. Over this are placed 
two sheets of paraffined paper (as shown at 
P’), then a sheet of tinfoil with the project- 
ing strip to the left (as shown at T’). Proceed 
in this manner, laying the sheets of tinfoil over 
every two sheets of paper until the 37 sheets 
have been used up. Now, subject the whole in 
a press between two iron plates to a pressure of 
halfaton. Solder lightly all the 19 ends on 
the right-hand side together for attachment to 
one terminal, and the 18 ends on the left-hand 
side to attach to the other terminal ; place the 
condenser between two stout boards clamped 
together by screws, so as to maintain one con- 
stant and invariable pressure as the capacity 
increases by pressure. Two binding screws 
must be attached to the two soldered ends of 
the tinfoil strips to serve as terminals. By 
using two sheets of paper between each pair of 
tinfoils, any liability to leakage through the 
holes in the paper is minimised ; of course, the 
instruments should be tested against one of 
known capacity if great exactitude be re- 
quired. If too small, increase the pressure, or 
the number of tinfoil and paper leaves; if too 
great, remove a leaf or two. 


ENAMELLING PHOTOGRAPHS. 


A theenamellingof photographic 

printscan be, and often is, carried too far 
by amateurs, or rather beginners, there are 
subjects which have a better appearance when 
presented with a glossy surface—at all events, 
in some lights. As a rule rolling is sufficient 
for all purposes, but some prefer enamelling, 
and may therefore be interested in the process 
which has been patented by Mr. J. P. Phelps, 
of Muscadine, Iowa, U.S.A. His invention not 
only relates to the transparent covering of 
photographs or other prints so as to secure 
a permanent glossy appearance, but also to 
securing the required colour of tone of the 
picture after it is made, and it consists in the 
preparation, combination, and application of 
the ingredients named. He mounts the prints 
to be enamelled on wet cardboard with common 
paste, and prepares the emulsion in the follow- 
ing manner :—Glutina alba (or white glue), 
three ounces; soft water, eight ounces; half 
the white of one egg; glycerine, ten drops; 
French chalk, three grains, are put over a fire 
until thoroughly dissolved. Then take a 
French plate glass, or any finely polished glass, 
about two inches smaller than the cardboard 
the prints are mounted on (but large enough 
to cover the prints), which has been previously 
coated with the following solution :—-Ether, 
one ounce ; alcohol, one ounce ; gun cotton, six 
grains; French chalk, one grain. Mr. Phelps 
uses to tint this last solution, so as to produce 
the desired toneon enamelled pictures, a drop 
at a time of the following preparation of 
“ fuchsine,” of any colour desired, mixed: 
Fuchsine, one quarter ounce; alcohol, four 
ounces. The glass, coated side up, is laid upon 
a block or raised surface inside of a tray made 
to catch the emulsion which runs off the plate. 
After filtering the emulsion through a porous 
cloth into a pouring vessel of some kind, a 
sufficient quantity is poured across one end of 
the glass to cover the picture when squeezed 
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over it. He then takes the mounted print, 
clamps one end by a spring attached to the 
same block or platform that holds the glass, 
arranged so that the picture to be enamelled 
and the glass with the coating of (No. 2) solu- 
tion are exactly on a level, and with a roller 
covered with thin rubber, or any material that 
will give slightly, with one sweep rolls the 
picture down on to the glass. The glass with 
the picture on is then laid, face down, to dry. 
When thoroughly dry, run the edge of a knife 
between the edge of the glass and the picture, 
and the print will snap from the glass “ ele- 
gantly enamelled.” 


MOUNTING THE DIATOMACEZ.* 


T: object of my paper this evening is not only 
to give some information and to offer some 
hints relative to the various media in which the 
diatomace are mounted, but also to solicit such 
information and hints in return from those 
members who have paid special attention to this 
subject. I have myself worked at several of the 
media to which I shall refer, but others have never 
yet come into my hands; but having seen slides 
repared with them, added to remarks I have 
board made relative thereto, I venture to treat this 
subject as a whole. With this explanation it can 
be readily understood that this paper is by no 
means exhaustive of the subject taken in hand. 

Mounting-media, for convenience sake, may be 
divided into four classes—viz., air, fluids, resins, 
and chemicals. I will treat of these classes in the 
order in which I have named them. 

Air.—This medium, in consequence of the intro- 
duction of immersion lenses, is now almost out of 
date; still, for ordinary dry lenses, it is as useful 
now as ever it was, and even for immersion lenses 
it answers for those parts of the diatom valve which 
touch or are adherent to the covering - glass. 
Diatoms mounted in this medium (or in any other) 
should, as a rule, be on the underside of the cover- 
ing-glass. They should be perfectly dry, and the 
system of sealing them up by means of damp 
cements cannot be too strongly condemned, as in 
such case the cover-glasses are certain to get 
“dewed” in course of time, the dew-drops in 
many inetantes surrounding the diatoms, and inter- 
fering with their due examination; to overcome 
this difficulty, I always attach my cover by means 
of heat to rings of perfectly hard and dry cement 
on the slide. Slides with air-mounted diatoms 
ought to be carefully handled when being cleaned, 
for if too mueh pressure be applied to the covering- 
glasses the same will yield to a slight extent, and 
the diatoms either get crushed between the slip and 
cover, or be transferred from the latter to the 
former. 

Fluids. — Although certain of these media, such 
as biniodide of mercury with iedide of potassium, 
as well as oil of cassia, can be obtained with fairly 
high refractive indices, yet I cannot too emphati- 
cally condemn them for use with the higher powers 
of the microscope, simply from the fact that the 
diatoms will not remain on the cover-glass, but 
must, necessarily fall to the bottom of the cell, 
which consequently must be very shallow, other- 
wise the diatoms will be beyond the focus of the 
objective. With shallow cells in fluid mounts the 
diatoms can easily get crushed on cleaning the 
cover-glasses. If it were not for these fatal objeo- 
tions, I should be disposed to regard oil of cassia 
very favourably as a mounting medium, as these 
essential oils give great brilliancy; but whether 
they can be effectually sealed for a permanency I 
cannot say. I once mounted a slide in oil of cloves, 
and it remained perfect for some considerable 
time, but eventually a bubble made its appearance. 
I have never seen a slide of diatoms mounted in 
biniodide of mercury and iodide of potassium, and 
am inclined to think that this medium is very little 
used. Since writing the above I have learnt, with 
respect to the solution of biniodide of mercury and 
iodide of potassium, that the medium is of such 
high specific gravity—viz., 3°02—that any diatoms 
which may chance to become detached will float in 
the fluid and press upwards against the covering- 
glass, instead of falling to the bottom of the cell. 

Resins.—This class of media is about the most 
generally used for mounting diatoms, and for 
ordinary mounts they will be found hard to beat ; 
they differ somewhat from each other in their way 
of working, and in their refraotive indices. In 
speaking of them I will take them seriatim. 

Canada Balsam.—This is the oldest and most 

enerally known of the resin media; it requires 
hardening by means of heat, and if not overdone 
there is still left a certain amount of toughness 


which enables the slide to withstand ordinary fair 


handling. The only objection to my mind against 
this medium is that its refractive index is not 
sufficiently high for the new immersion lenses— 


By H. MORLAND. A Paper read before the Quekett 
Microscopical Olub, . a oe : 


598 ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 1,170. AUG. 26, 1887, 
a ——————— A 


that is, for the finer kinds of diatoms ; still, for the 
coarser kinds, say four out of five species at the 
very least, Canada balsam, taken all round, still 
remains as good as any other medium yet brought 
forward. Although balsam is comparatively 
colourless in its natural state, it gets to be a very 
deep yellow when hardened by means of heat; 
this colour is, however, scarcely noticeable when in | I consider its proper place is in the preparation of 
in a very thin layer under a covering-glass. If |‘ ringing” cements, to which it gives a nice gloss. 
over-hardened, balsam becomes brittle, and the | A number of other resins have also been tried; 
cover is easily detached by a blow or rough usage; | but I don't know that any of them have shown 
on the other hand, if under-hardened, not only | any advantages over Canada balsam or styrax, and 
will the slide be too tender to handle, but the |I am unable to report upon any of them. Although 
refractive index will be considerably lower than | slides of diatoms mounted in any of the resins will 
should be the case. stand fair treatment, they will not bear any amount 

Styrax.—This is a medium about which a deal | Of rough handling. It must not be forgotten that 
of misconception exists. As a matter of fact, no diatom valves are composed of silex, a brittle 
styrax, so far as I am aware, has yet been used as substance; if, therefore, the balsam, styrax, or 
a mounting medium for diatoms or anything else; other medium be tough, and the cover glass be 
but I must explain. The true styrax is a product | rubbed or wiped somewhat roughly, the medium 
of S“ rar officinale, belonging to the order Styracece, | Will yield to a slight extent ; but not so the diatom 
It is a native of Greece, the Levant, and Asia valves, which consequently will get cracked, though 
Minor, and was the source of the original and the fragments will continue to be held in position 
classical storax. It has, however, now wholly dis- | by, the medium in which they are mounted. 
appeared from commerce, and [ much doubt if it | Balsam slides may be perfectly hard at the edges 
be obtainable in this country, its place, so far as of the covering-glass, but only tough in the centre 
our British pharmacopoeia is concerned, being now | hart; if such slides be left to themselves for a few 
supplied by the product of Liguidamber orientale, days in a cool place, the density of the balsam will 
belonging to a totally different order — viz., the | become a little more homogeneous in consequence 
Altingiacer. This substitute oan be purchased at of the diffusion of the residual solvent in the 
any chemist's. When getting it, “strained styrax ” Centre part throughout the mass, though the outer 
or “styrax colat” must be asked for. It has a portion will always remain a little harder than in 
strong resemblance to very thick treacle, is full of che centre, as the solvent gets dried up almost as 
fine dirt, and, I think I may add, of moisture also, | n 38 it reaches the circumference. 


There is yet another false styrax, sometimes called | Chemicals—The sole object of using chemicals 
„American styrax,” which is the product of as mounting media, is to obtain a higher refractive 
“ Liquidamber styraciflua,” or “sweet gum,” a tree | index than is afforded by the resins; unless such 
found in the Southern States of America, mostly, | refractive index can be obtained they have no 
I believe, in damp situations. This latter medium | raison d'être. So far as my experience of them 
is not, however, obtainable in England, and it is | goes, they are either difficult to manipulate or 
only comparatively recently that I have been able | they cannot be relied upon for permanency, with 
to ascertain where it could be obtained in the | perhaps, the single exception of monobromide of 
States, as even in its native country it is difficult | naphthaline, which, however, I do not consider to 
to get hold of. I shall be happy to give the address | be any advance upon styrax, as diatoms mounted 
to anyone desiring the same. Like the other false | in this medium do not exhibit anything like the 
styrax, this American styrax is also supplied in a | brilliancy given them by stryax. I should be 
rather dirty state. As the true styrax has no disposed to give the palm to phosphorus it having 
-existence so far as we are concerned, I shall now |an extremely high refractive index. I have never 
speak of the other two media simply as “styrax” | worked at it myself, but from all accounts it is 
and“ American styrax.” Both the styraces, which | very difficult of manipulation; it requires bein 
were firat introduced by Dr. H. van*Heurck, of | dissolved in bisulphide of carbon, but no more o 
Antwerp, can be dissolved in either benzole or|this must be used than absolutely necessary, as 
chloroform, and afterwards filtered. They are apt otherwise the high refractive index is con- 
to deposit a fine sediment in the bottle some con-| siderably reduced. Complaints have been made 
-aiderable time after filtration, which I consider to | about phosphorus slides not being permanent, 
be due to the presence of moisture contracted | but, on the other hand, I believe that Mr. 
-during the processs of obtaining these resins, the | Stephenson, who first made use of this medium, 
prepared media being what I believe is called in| has perfect phosphorus slides in his possession 
the varnish trade “chilled.” If only in small which have been mounted for some years past. 
quantity the heat applied during the process of | Prof. H. L. Smith's and Dr. S. Meate's media are 
mounting will drive it off again; but it is better | both of the same class, having tbe elements of 
either to pour off the upper clear portion into | sulphur, arsenic, and bromine in each; slides newly- 
another bottle, or to use a “capped balsam bottle | mounted in these media are superb, but from what 
with a suspended glass rod for mounting, and which | I have heard, and from my own experience of Dr. 
is never allowed to touch the bottom and stir up| Meate’s compound, I should say that neither of 
the sediment. Whilst on the subject of this | them is to be relied upon; sooner or later a granu- 
sediment I may here state that I once lation sets in, and it is only a question of how 
had a small quantity of the ordinary styrax in| long it will be before the whole of the mount is 
a pot, which I placed in a cool oven and left there | thus disfigured. I believe that some microscopists 
for some considerable time until it became perfectly | may be found who may be disposed to think that 
hard. I then dissolved it with difficulty in alcohol, some slides mounted in Dr. Meate's medium may 
‘filtered it, evaporated nearly the whole of the prove permanent, to which I answer that the large 
alcuhol off again, and thinned it down to a proper | number of failures is more than a sufficient reply; 
consistency with chloroform. Although very dark | a medium is not to be depended upon unless you 
thia styrax is as clear now as it was when first | can rely upon having a larger proportion of per- 
prepared, now over two years ago. The ordinary | manent slides than, say, one out of a dozen mounts, 
-styrax is somewhat difficult to harden. The best | It has struck me that possibly the non-permanency 
way of doing so is by a long continued heat, of these two media is due to the evaporation of 
a considerable amount of which it will bear; but|the bromine, and that if a proper cement were 
usually this styrax is not finished off hard, found for confining the same, they could then be 
but merely tough, and I therefore always|used with every confidence in their efficiency. 
strengthen my mounts by the addition of a ring| Prof. H. L. Smith has also introduced two other 
of cement to the covers. If the styrax be over-| chemical media with high refractive indices, but 
heated it becomes charred, and small specks of | lower than those just referred to. Of one, called 
carbon can be seen disseminated through it when |“ Stannous Chloride Medium, I know little or 
viewed under the microscope. Styrax is a very | nothing, and am unable to say whether it has 
useful medium for the finer kinds of diatoms, proved permanent or not; the other medium, a 
which it shows up much clearer and brighter than | preparation of antimony bromide and boro- 
balsam. Some forms, almost invisible in balsam, | glyceride, is in my hands, as well as in those of a 
are shown up with great distinctness in styrax. | correspondent of mine in America, a distinot 
For the coarser kinds of diatoms this medium is | failure; at first, all was superb, but after a short 
not really needed. American styrax, unlike the | time crystals began to make their appearance and 
other, hardens just like balsam, but when heated | gradually spread all over the mount, completely 
it becomes extremely fluid. Having a high re- Í spoiling it. I have seen an account of another 
fractive index it is particularly useful for the finer | chemical medium, viz., sulphur in aniline, and 
diatoms, On account of its fluidity when heated I | thought I would try my hand on same, but, to my 
should be inclined to confine the use of this | astonishment, on trying to dissolve thé sulphur in 
medium to the smaller diatoms, lest the cover] the aniline I found it to be insoluble, though a 
should, during the process of mounting, sink down | friend of mine, a chemist, tells me that sulphur 
on the larger forms and crush them. dissolves freely in aniline. Under these circum- 
Balsam of Tolu.—I have never had anything to | stances Iam unable to give any opinion on this 
do with this medium. I did once think of taking | medium, further than that if the solution can be 
it in hand, bat before doing so I referred to Watt's | prepared and permanently sealed on a slide it 
“ Dictionary of Chemistry (belonging to a friend | ought to be satisfactory so far as regards the re- 
of mine), and as something was mentioned about | fractive index, but has the objection of being a 
crystallisation I decided to leave it alone. Since | fluid. A medium of high refractive index is 
then there have been complaints made about this | certainly a desideratum, but it must be permanent, 
objectionable property. On the other hand some land if one could be discovered which could be 


microscopists continue to use it, and seem satisfied 
with it. 

Gum Dammar has also been used as a mounting 
medium; it requires dissolving in some solvent, 
such as benzole; its advantages are that it is 
colourless and dries quickly; its disadvantage is 
that when quite hard it is about as friable as chalk. 


prepared and manipulated by any microscopist not 
having special knowledge of chemistry, why s0 
much the better. On the other hand, it is a com- 
fort to the ordinary run of diatomists to know that 
there are really only few diatoms that absolutely 
require such high refractive media, 


BELT HOLES AND BELTING! 


STEPPED into a mill the other day where 
several articles were in process of manu- 
facture. In one corner of the building a little 
wood-working concern was located. In another 
part a textile concern used part of the space, and 
also used power from the one engine in the ba- 
ment of the building. In one of the departments 
I was much spas ect at the engineering methods 
used in outting belt holes. Some of them looked 
as if a foundry weight used for breaking old iron 
had fallen through the floor. Still other holes 
looked as if a hole had been cut at random, then 
the belt put through the floor and the outting con- 
tinued until the belt ran free. One or two places 
were seen where a patch 3ft. by 4ft. had been 
nailed on the floor to cover the assorted cuts and 
gashes in the floor which were made when getting 
the belt holes in the right position. One belt 
which ran down through the floor at an angle of 
45° had holes (it was a 4in. belt) 5in. wide and 17in. 
long. The man who “set up” the machine had 
“ guessed ” where tie belt would come, and hehad 
proved himself anything but a Yankee. One more 
belt I will tell about. It was a “ quarter twist," 
and the two belt holes seemed to have been cat 
exactly opposite where they belonged, and the 
cutting had been continued in two circular uad- 
rants, until the belt was got free from touching 
the floor. The holes looked much like the mortises 
in the cam which closes the split nut on a thread- 
cutting iron lathe. . 

Such barbarous work is only worthy of being 
done by a “ wood-butcher,” or by a pickaxe carpen- 
ter,” of whom we often have all too many fooling 
around machinery and passing for “good mill- 
wrights. A “quarter-twist” belt hole is just as 
easy to lay out as isa hole for a crossed belt, yet 
the work made in trying is simply awful. The 
best method (to my knowledge) or cutting quarter- 
twist belt holes is as follows: Draw two lines on à 
bit of board or a piece of paper. Let these lines 
represent the two shafts, and the distance between 
them must be laid off to scale. If there is plenty 
of room, the lines may be laid off at fall distance 
on the floor of the shop. Next locate the floor, 
and draw a line representing its top. Draw two 
lines a few feet apart, and let these lines be per- 
pendioular to or square with the shaft lines. Draw 
an end view of top pulley on top shaft line, Just 
touching perpendicular line. Draw side view of 
lower pulley or lower shaft line, making middle of 

ulley at intersection of shaft and perpendicular 
ines. Next connect the other side of top pulley 
with this intersecting point, by a line which will 
represent one line of the belt, and also show the 
place where it strikes the floor, Now draw end 
view of lower pulley on lower shaft just touching 
the other perpendicular line, precisely as upper end 
view of pulley touched first perpendicular line. 
Draw side view of upper pulley on its shaft line, 
and connect as before, only running belt line to 
opposite side of lower palley. The floor line can 
now be marked as before, and next comes the matk- 
ing off holes in plan on the floor. 

There must be a hole through the floor for the 
purpose of dropping a puan line, and this line 
will touch the centre of both pulley faces, but this 
line will not represent the track of any belt. How- 
ever, with this line as a starting point, lay off the 
distances found on the floor line in the drawings 
just made, Usea little judgment, and you w 
put the first distance lengthwise With the lower 
shaft, aud the seoond distance parallel with the 
upper shaft. If any doubt exists in the mind as 
to why this was done, draw a side view on the floor 
of both pulleys, the centre of their faces both 
touching the plumb line, then upon tracing the 
course of the belt you will find it to run exactly 
in the centre of each pulley, and to pass right 
through your distance marks on the floor. . 

Next bore two holes through the floor, inclining 
the bit to correspond with the two connecting belt 
lines, made in the first and second drawings. a 
these holes are bored draw a tape line throug 
them and around both pulleys, just as the belt is to 
run. From the tape line you can lay off the angles 
the belt holes will make. You can also allow for 
the slack in one side of the belt, which will surely 
be there when the work is being done. This latter 
method is a kind of rule of thumb proceeding, bat 
it can be called the graphio method, and thus 55 
guised will perhaps suit some people better. The 
only thing, or the principal thing, to bear in : 
when putting up quarter-turn belts is this: Ab 
must have the side of one pulley directly in line 
ere 
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with the middle of the face of the receiving pulley 
taken at right angles to the shaft. Let aman get 
this through his head and keep it before his mind, 
and the bugbear of the quarter-turn belt will not 
trouble him more. > 

Cross belts can be laid out in the same way, but 
only one drawing will be required. The quarter- 
turn belts, if pulleys are of ee size, will only 
require one drawing, the floor line being changed: 
to the same distance from the other pulley and 
floor distance taken there. Consequently, if the 
floor is just half-way between the two pulleys of 
equal size, then both distances will measure the 
same, and, furthermore, it will be just half the 
diameter of the pulley. 


NEW APPARATUS FOR ILLUS- 
TRATING FOUCAULT'S CURRENTS. 
By Dr. A. VON WALTENHOFEN. 


A MONG the apparatus which I sent to the 

Vienna Exhibition of 1883 was my induction 
pendulum, with which I first carried out the 
conception of illustrating, in the most visible 
manner, the generation of Foucault's currents. 
This I effected by causing a copper pendulum to 
oscillate between the poles of a strong electro- 
magnet, This apparatus, which is described in 
Wiedemann's als, and in several electrical 
journals, has been much, appreciated, and in 
Kittler's excellent Text Book iof Electricity a 
sketch of the essential parts of my apparat us ser ves 
as explanatory diagram of the production of the 
Foucault currents. | 

A plate of copper forming the segment of an 
annular disc swings, representing a pendulum bob, 
between the poles of an electro-magnet (Fig. 1), 
and is brought quickly to rest from the state of 


Fig I. 


oscillation as soon as the magnet is excited by a 
current. In my apparatus the plate of copper is 
20cm. (8in.) long, 5cm. oin) broad, and lom, 
(0-4in.)thiok. Professor Weinhold, in Chemnitz, 
showed me a specimen of my induction pendulum 
5 constructed of much smaller dimensions, 
and told me that it answered perfectly for the 
exhibition of the induced currents alluded to. 

In the mean while, I had thought over the 
possibility of constructing an apparatus which 
would show the reverse effeot of that illustrated by 
the induction pendulum. In this new apparatus, 
which I now am about to describe, the inducin 
magnets swing in the form of a pendulum, an 
their oscillations are checked by a copper plate 
held stationary between their poles. 

This copper plate forms the segment of a diso, 
the rest of which is composed of ebonite. If we 
turn the vertical disc through an angle of 180°, and 
clamp it fast in this position, then there is no 
copper between the poles of the swinging magnet 
but only ebonite, an insulator, and no damping of 
the oscillation takes place. This, in brief, is the 

rinciple of the construction of the new apparatus. 
Tor more explicit illustrations Figs.2 and 8 are 
given, the first of which gives the side view and 
the other the end view of the apparatus. 

On a base, A B, provided with levelling screws, 
rest four columns,aa and 6 5, in pairs (a a in 
front of and bb behind the disc). These support a 
bearing on their top in which the disc D, made of 


copper and ebonite, rotates. The segment II is 


made of copper ; the part II II is of ebonite. 
In my apparatus the diso is 40cm. (16in. 
diameter and lom. (0-4in.) thick, The journ 

box is provided with clamp screws, by which the 
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axle of the disc may be clamped in any desired 
position, so that either the copper portion (which 
of course preponderates in weight) or the ebonite 
portion shall occupy the lowest position. 

Upon the axle of the disc hangs a system con- 
sisting of two electro-magnets, whose form is best 
shown in Fig. 3. The iron core has the shape of 
an elliptically curved bar with a radial slit. The 
opposite parallel faces of the slit form opposing 
magnetic poles, whose distance apart is not much 
greater than the thickness of the diso, so that the 


Fic 2 


disc, lying between the faces of the poles of the 
magnet, as it swings to and fro is not rubbed by, 
but is merely in contact therewith. 

The magnets are united by a rod, 1. From the 
two magnets, or rather from their encircling coils, 
proceed four wires. Two of these, marked 1 1 in 
the sketch, are connected with a copper ring 
carried by, but insulated from, the axle of the 
disc, which the spring Á a conductor of the 
current, bears against, This rubbing contact is 


Fria. 3. 


found on both sides of the disc, as an identical 
arrangement with the spring g exists on the 
other side of the diso. The contact springs £ 
and g are connected to the binding screws i and 4, 
and are made of copper foil 3mm. (0°12in.) thick. 
The electro-magnets are wound with two layers of 
well insulated copper wire, rather more than 3mm. 
thick, and, as follows from what has been alread 

said, are wound in parane This brings both north. 
poles on one side of the disc and both south poles 


The rings c and d to which the wires from the 


on the other side. 


| results. 
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magnets are attached are lined with ebonite, and 
then are pushed over the axle of the diso, so as to 
slide upon it with very little friction. The magnet 
and connections, which to some extent resembles a 
pendulum, when drawn to one side far out of 
equilibrium and then released, starts swinging, 
which motion lasts for a long time, as the contact 
springs serving to conduct the current rest upon the 
rings so as only to produce a slight friction. If 
the magnetio pendulum (as we may call the 
oscillatory system of the two electrd-magnets) is 
released — for instance, falling from a horizontal 
position—it will only come to rest after fifty 
oscillations. 

If the disc is placed and clamped in such a 
position that the ebonite portion is lowest, and if 
a strong current is passed through the coils of the 
magnet, the magnetic pendulum still will make 
fifty oscillations when dropped from a horizontal 

osition, If the trial is repeated after the disc 

as been reversed and the copper portion brought 
underneath, the number of oscillations will be 
found much curtailed from their former number 
(on account of the eleotro-dynamic damping taking 
place in virtue of the Foucault carrents established 
in the copper plate), and the swinging magnet will 
come to rest after a very few oscillations. 

To make the oscillations and their diminution in 
frequency visible at a distance, on the front ring 
c, a pointer is affixed which rises above the edge of 
the disc and carries a small red leaden disc on its 
end. This little diso, swinging with the magnets, 
makes their oscillations visible to a large 
audience. 

An inconvenience attached tothe use of this 
apparatus is due to the fact that a proportionately 
very strong magnetic power is required to produce 
a conspicuous damping effect. When the magnet 


| itself is the pendulum, and must swing with the 


least possible friction, it becomes impracticable to 
use for the production of the magnetic field large 
masses of iron and copper. In this regard the 
essential features of an induction pendulum are 
more favorable, and permit easily the production 
of an almost instantaneous damping of the 
oscillations of the pendulum, while in the present 
apparatus, even when using a very strong current 
(about 40 amperes), I have only succeeded in 
reducing the number of swings one-half. If this 
point is kept strictly in view, it may be possible to 
obtain for the dimensions of the various parts more 
favourable conditions and relations. If the magnet 
is kept stationary, and the diso is allowed to swing 
(owing to the eccentric location of its centre of 
gravity toward the copper segment, it constitutes 
a pendulum), the damping by passage of an elec- 
tric current naturally becomes also manifest.— 
Elektrotechnische Rundschau. 


ELECTRO-CHEMICAL COLORATION 
OF METALS.* 


T is well known that when solutions of certain 
salts, as acetate of lead, for example, are 
electrolysed, peroxide of the metal becomes de- 
posited upon the anode in the form of a thin, 
adherent film, representing all the colours of the 
spectrum. These effects, known as “Nobili's 
rings,” have been produced with a variety of salts 
and upon various metals—polished steel being 
generally recognised as yielding the most brilliant 
Since this metal, however, owing to its 
extreme hardness and general unsuitability, cannot 
be so readily formed into articles of an ornamental 
character as copper, brass, or German silver, it 
occurred to the author some years ago that if these 
beautiful colorations, or metallo-chromes, as 
they are termed, could be produced upon nickel- 
plated surfaces, the extreme whiteness and bril- 
lianoy of this metal would, of all others, be the 
most effective for displaying the iridescent tints 
referred to. To determine the fact, several plates 
ot brass about 3in, square were first highly polished 
and then well coated with nickel; the plates were 
afterwards “ finished ” by an expert workman, who 
secured for them the finest polish attainable, A 
nearly saturated solution of acetate of lead was 
now prepared and carefully filtered. The solution 
was then poured into a shallow dish, which was 
next covered with a plate of glass to exclude dust. 
Three small copper-zinc cells, arranged in series 
were employed to furnish the current, and all 
being thus ready, a nickel-plated 3 was laid 
horizontally in the acetate bath, and put in contact 
with the positive pole of the battery. The nega- 
tive wire was then immersed and allowed to 
approach as near as possible to the nickelled plate 
without touching, when the coloured ring com- 
menced to form immediately, and in a few seconds 
reached the maximum of coloration. As antioi- 
pated, the brilliant colours contrasted strongly 
with the polished nickel, and produced a fine 
effect, especially when a piece of white paper was 
reflected upon the surface. 


— .. a M 
® From an article by ALEXANDER WATT in the 
Electrical Revtew. 
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In making further experiment with varying 
strength of current, it was found that when too 
strong a current was employed a brown colour 
only was produced. 

To render “metallo-chromy” practically appli- 
cable to nickel-plated articles of ornament, there 
are several points that must not be neglected. The 
coating of nickel must be something more than a 
mere film, otherwise a voltaic couple will be set up 
between the nickel and the underlying metal when 
immersed in the acetate of lead solution, and the 
nickel will strip or peel off; a fair coating of nickel 
is absolutely necessary. The metal of which the 
article is made (say brass, for example) should be 
free from small cavities or hollows, otherwise these 
imperfections will mar the beauty of the coloured 
film. In the early experiments of Nobili, Becquerel, 
Gassiot, and others, various methods were adopted 
to give form or design to the metallo-chromes, but 
probably a few other suggestions may not be un- 
acceptable. In producing the colorations upon 
nickel-plated surfaces, the author adopted the 
following method: — Thin copper wire was worked 
up into patterns of various design, as a cross, star, 
anchor, &c., and in the centre of each pattern a 
vertical wire about Gin. long was attached by means 
of silver solder and the blowpipe: thus, to form a 
cross, for example, two short pieces of thin copper 
wire were taken, one piece being about 2 in. long, 
and the other jin. ; these being arranged crosswise 
were soldered together. To the centre of this a 
vertical wire was attached in the same way, to 
serve as the conducting wire for connection with 
the battery. To produce the coloured film in 
this design, the conducting wire of the cross 
was first connected to the negative pole 
of the battery; a nickel-plated plate was 
then immersed in the acetate bath and put 
in contact with the positive pole as before; 
the wire cross was then steadily lowered into the 
bath and allowed to nearly touch the plate, when 
the coloured design at once began toform. To 
hold the pattern exactly in its right position—that 
is, horizontally—was at first somewhat difficult, but 
a little practice soon overcame the difficulty; if 
not held in such a position that all parts of the 
cross would be at an equal distance from the plate, 
the coloured impression would be wider in some 
parts than others, and thus spoil the effect. To 
overcome this it was found necessary, when im- 
mersing the wire pattern, to let it touch the anode 
for an instant, and then withdraw it to about „nd 
of an inch from the plate, when the coloured film 
immediately commenced. 


Colouring or Staining Brass.—In finishing orna- 
mental brass work, different processes are adopted 
to produce varied effects of colour; thus “dipping 
acids,“ variously composed, are used to produce 
certain shades of yellow, from pale lemon to a rich 
orange, while other substances are employed to 
impart a more or less black stain upon oertain 
classes of brass work for optical instruments and 
other purposes. To produce a black stain upon 
brass, a solution of chloride of platinum is gener- 
ally employed, but since this is an expensive salt, 
its employment is necessarily limited in its appli- 
cation. To obtain a black colour which would be 

applicable to large pieces of brasswork, and at the 
same time less costly than the platinum salt, the 
author made a series of experiments. Well know- 
ing that brass was far more difficult to “stain” 
than copper, the following method was adopted, 
which not only produced an intense black stain, 
but also varying shades of brown, from chocolate 
colour to a deep sepia tint. After trying many 
different substances, in solutions of varying degrees 
of concentration, the process given below was 
finally hit upon, and the results obtained were in 
the highest degree satisfactory, both from an 
artistio and economical point of view. Bearing in 
mind that the black deposit—improperly called a 
‘ gtain produced upon brass by means of chloride 
of platinum is very easily rubbed off, the author 
resolved if possible to obtain a firm, adherent film 
which would resist ordinary rough usage. Since 
these results could not be obtained upon brass, it 
was determined to give this alloy a slight coating 
of copper in a sulphate of copper bath in the first 
instance. The brass article, after being dipped 
in a mixture composed of nitric and sulphuric acids 
and water (ordinary dipping acid), was well rinsed, 
and then immersed in a sulphate of copper bath 
composed of 11b. of e of copper, 1b. of sul- 
phuric aoid, and one gallon of water. In from five 
to ten minutes, with the current from a single 
Daniell cell, the deposit of oppor was sufficiently 
thiok for the purpose intended, when the article 
was removed from the bath and well rinsed in hot 
water. A solution of sulphide of barium (about 
6 grains to an ounce of vale) was then poured 
into a vessel and the coppered article, being held 
by its suspended wire, at once immersed. On 
coming in contact with the sulphide a light brown 
tone was immediately produced, which gradually 
deepened until, after a few moments’ immersion, 
the surface assumed an intense but brilliant black. 
On removing the article at this stage it was first 
plunged into hot water, then into boiling water, 


and afterwards set aside until dry, which occupied 
but a few moments. The black film thus obtained 
was very firmly adherent, and when rubbed with 
a chamois leather it. soon acquired a brilliant 
polish. Other articles of various forms were sub- 
sequently treated in the same way, and when it 
was desired to obtain a chocolate brown colour 
the piece was only allowed to remain in the sul- 
phide solution about half a minute, or even less, 
when a most pleasing brown tone was obtained, 
possessing quite a metallic lustre. Sulphides of 
ammonium or potassium may also be used, if 
desired. It now became evident that very varied 
effects could be produced in this way; for example, 
parts of an ornamental specimen of brass-work 
could be stained brown, other surfaces black, por- 
tions could be left in the natural colour of the 
brass, and other surfaces could exhibit the rich 
pink-red hue of electrolytic copper. The idea was 
soon carried into effect in the following way :— 
The surfaces which were to remain yellow (whether 
matted er burnished) were coated with a film of 
paraffin, applied by gentle heat, the piece of work 
was then placed in the copper bath and moderate] 

coated with copper, after which it was well rinsed, 
finally in lukewarm water; it was then wiped dry 
with a piece of clean soft diaper. To produce the 
brown and black colorations upon various parts of 
the work, two pastes were made with jewellers’ 
rouge and water, to which was added more 
or less sulphide of barium, according to the 
tone of colour required; these pastes were 
laid on the parts fo be coloured with a 
brush, the operation being done as quickly 
as possible, so as to obtain uniform results. 
When all these surfaces had been treated in this 
way, the article was held under a tap, the water 
turned on, and a soft, long-haired brush freely used 
to remove all traces of the rouge mixture. The 
object in using a stream of water for this purpose 
was to prevent the sulphide of the rouge paste 
from staining the copper surfaces, which were to 
be retained in their natural colour. It was found, 
however, that a slight discoloration appeared on 
portions of the copper surfaces, arising from the 
cause referred to, but these were afterwards 
removed, as also traces of oxidation, by dipping the 
article for a moment in a moderately strong solu- 
tion of cyanide of potassium, and then rinsing it 
thoroughly in boiling water, which also had the 
effect of removing the paraffin from the brass sur- 
faces. The piece of work was then again rinsed 
in boiling water, and lightly brushed to remove 
further traces of paraffin; after this it was wiped 
dry ; the brass surfaces to be left bright were then 
burnished, the black or bronze-coloured parts were 
polished with a chamois leather where necessary 

and the article finally coated with a thin film o 

colourless varnish. 


cooking, and yet it would require (842°04~11'52=) 
7271 times as much water circulated to do the 
same work as would be required if steam were 
used. In this case, then, 72°71 pounds of water 
would necessarily be heated at the station, ken 
to the point where the heat was required and then 
be forced back again to the station at a lower 
pressure and pumped into the boiler to be reheated, 
for each pound of water evaporated if steam were 
used as the medium of transmission. The steam 
would be transmitted by causing a slight difference 
of pressure from the heating station to the point 
where it was used, and its surplus pressure would 
return the water of condensation back to the station, 
where one pound would require to be pumped in 
the boiler for each 72°71lb. by the water system. 

As the temperature at which the heat is to be 
applied is reduced, the ie Pol against the 
water system somewhat diminishes. For instance, 
if steam at 70lb. pressure be required to opente 
engines, it may be obtained by direotly expanding 
down the steam of 235lb. pressure, which woul 
result in a beneficial superheating of 25°87 thermal 
units per pound of steam thus expanded. If, how. 
ever, the steam were supplied from hot water at 
400°89° temperature, corresponding to the pressure 
of 2351b., only 10°2 parts in 100 would, on reducing 
the pressure to 70lb., flash into steam at that 
pressure, so in that case 10°2lb. of water would 
necessarily be heated at the central station, trans- 
mitted to the point where steam is required, and if 
high-pressure engines were used, 9˙Ilb. would 
necessarily be transmitted back again, and finally 
10°1lb, pumped in the boiler for each pound weight 
of steam used, instead of the one pound w 
would be required to be evaporated at the central 
station in the case of the steam plant. [ Total heat 
steam of 70lb. gauge or 85 absolute pressure, 
1178°34 heat units, which, subtracted from 120421 
heat units due to 2351b., shows 25°87 heat units for 
superheating. Temperature due to 701b. gauge 
316-08 corresponding to 286-26 heat units above 37, 
which, subtracted from 873°75 heat units due to 
235)b., leaves 87°49 heat units available for making 
steam with water, and subtracting same from 
1178:34 heat units, total heat due to 701b. gives 
892°08 heat units required for steam of 701b. 
Hence, there will be required 89208 = 8749 
= 10°2lb. of water circulated per pound of water 
evaporated into steam of 701b. pressure.] 

For heating purposes the temperature could, 
under favourable circumstances, be reduced to 228 
in the coils, corresponding to a pressure of ölb., in 
which case, without repeating the operations above 
described, there would 5 to be circulated 
from the heating station to the point of supply and 
back to such station, 5°691b. of water for each pound 
of steam utilised at the point of supply, or for 
the heat which would be imparted at the tempera- 
ture corresponding to such pressure, for each poun 
of steam, which in a steam system would be 
evaporated and sent direct from the station. 
[Temperature due to 5lb., 227:96°, e uivalent to 
19666 heat units above 32, which ateri sub- 
tracted from 373˙75 heat units in water due to 
285lb. pressure, gives 177-09 heat units per po of 
water, and subtracted from 120421, total heat due 
to 235lb. pressure, gives 1007:55 heat units avail- 
able from steam between same limits, so that there 
will be required (120421 + 177-09 =) 5°694 times 
as much water circulated as steam. | , 

The above statments may be easily verified from 
the figures given in the bracketed passages, and : 
great resistances found in pumping water thro A 
pipes at high velocities being known, there wo 1 
seem to be no reason why anyone should think o 
using water rather than steam for the purposes 
above referred to. The subject has, however, been 
agitated for a number of years. Little plants, to 
show what could be done with water heated to & 
high temperature have been built from time to 
time, but apparently did not command the capital 
necessary to start the business on a large scale. 
Another revival has recently been attempted, how- 
ever, based chiefly on the favourable report of an 
unusually well-informed engineer of experience an 
acknowledged ability,to whom, it is a pleasure to say, 
the writer is personally indebted for many valuable 
suggestions as to proper courses of study at an 
earlier period of life. Mr. Isherwood, in forming 
his opinions, has evidently, however, failed to yon 
sider some of the most important elements of 
problem, and occasion is thereby made for an k A 
stract discussion on the merits of steam and ho 
water so far as possible, without reference to the 
merits of a particular system and the details of the 
same. ; 

It has been stated in the publio press, quoting 
from the report, that a cubic foot of water at 400 
temperature contains 844 times as much heat as 15 
contained in a oubic foot of steam at the me 
temperature, and it is therefore concluded tha 
“the areas of the pipes will be in this proportion, 
making their diameters in the proportion of 1 for 
the water and (/ 34% =) 5'89 for the steam, Also 
that “ the thickness of the material of the pipes 
equal strength would have to be about A 
greater for the larger steam pipe than for 


COMPARATIVE VALUE OF STEAM 
AND HOT WATER FOR TRANSMIT- 
TING HEAT AND POWER.* 


F steam and hot water 400° temperature be re- 
spectively used for some heating purpose, such 

as cooking, requiring nearly that temperature, the 
ateam will give up its latent heat and be converted 
into a small quantity of water at the final tem- 
perature, while hot water can only give up its 
sensible heat represented practically by the differ- 
ence between its original and final temperature. 
If the fall of temperature be from 400 to 399°, the 
water would impart substantially one thermal unit 
for each pound of water oirculated over the sur- 
face, while the steam would impart over 800 
thermal units for each pound of water condensed. 
If a difference of 2° were allowed, the water would 
impart substantially two thermal units for each 
pound of water circulated, whereas the heat sup- 
plied by the condensation of one pound of steam 
with same limits of temperature would be but 
slightly reduced, though the relative quantity of 
water required to be circulated to equal the results 
obtained with one pound of steam would be reduced 
one-half. By allowing a still greater reduction of 
temperature the water would appear at less disad- 
vantage. For instance, with a difference of tem- 
perature of about 11:15° the water would impart 
113 thermal units for each pound of water circu- 
lated and the steam 842 thermal units for each 
pound condensed. [Temperature due to 2361 b. 
gauge or 200lb. absolute pressure, 40089; tem- 
perature due to 205lb. gauge or 220lb. absolute, 
389°74°— difference 11°15°, Total heat above 32° in 
the two cases respectively, 373°75 and 362:17— 
difference 11°5 thermal or heat units. Total heat 
steam of 235lb. gauge pressure, 1204:21 heat units. 
Subtract 362°17 heat units due to final tempera- 
ture, gives 843°04 heat units, available from 
condensation of steam between limits of tem- 
perature stated.] This is doubtless a greater 
reduction of temperature than could be allowed for 


è By OHAS. E. EMERY, extracted from a paper pre- 
sented at the Washington Meeting of the Mechanical 
Engineers. 
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amaller water pipe even if both were lap welded.” 
On the supposition that larger steam pipes would 
be necessary, comparisons were presented of the 
& greater bulk,” “enormously greater cost,” extra 
loss of heat by conduction and radiation” due to 
the larger pipes, with some further remarks about 
the difficulty of getting rid of the water of con- 
densation in steam pipes, difficulties of manage- 
ment, &c., not at all warranted by the state of the 
art in relation to steam plants, Evidently the 
error behind these statements is to be found in the 
assumption that because a given quantity of water 
of the temperature assumed contains 34% times as 
much heat as that of an equal volume of steam, 
therefore the steam pipe must be proportionably 
larger to that extent, It ignores entirely well- 
known laws of hydraulics, which teach that a fluid 
of much less density than another will, with the 
same difference of pressure, flow at a much higher 
velocity. The weight of a fluid transmitted 
through pipes with comparatively small differences 
of pressure at opposite ends, is proportioned to the 
square root of the fifth power of the diameter of 
the pipe, into the square root of the pressure 
gradient (represented by the difference of pressure 
between the two points divided by the length) into 
the square root of the weight per unit of volume of 
the fluid—for instance, the weight per cubic foot, 
called by Weissbach the “heaviness,” and herein 
designated the “specific weight.” Therefore, for 
the same loss of pressure in the same distance and 
the same size of pipe, the relative weights of water 
transmitted would vary as the square roots of the 
specific weights. The weight of a cubic foot of 
water at 400° is approximately 53ʃb., and a cubic 
foot of steam at the pressure of 235lb., due to such 
temperature, is 0°5478lb. The relative weights of 
the steam and water are, therefore, as 1 to 96°36. 
The weights transmitted under like conditions, as 
above referred to, would, therefore, be as the square 
roots of these numbers, or as 1 to 9°816. There- 
fore, if the steam and water be compared to the 
basis of use for heating buildings exclusively, 
which, as has been shown, is most advantageous to 
the water system, there would, as has been stated, 
be required a circulation of 5'694 times as many 
pounds of hot water as of steam; but 9°816lb. 
of water would, under like conditions, be 
circulated to one of steam. The relative 
capacities of the pipes required to convey the 
steam and water under like conditions would then 
be, for the steam, 1, and for the water, the in- 
creased weight required—viz., 5°694, divided by 
the increased weight conveyed—viz., 9'816, or as 
1 to 0°5796, or as 1:7253 to 1. But the carrying 
capacities of the pipes are not as the areas or the 
squares of the diameters, but, on account of the 
friction element, as the square root of the fifth 
power of the diameters, on which basis, under this 
most favourable condition for the water-pipe, the 
diameter of the steam-pipe would require to be 
but 24°38 per cent. in excess of that of the water- 
pipe. This does not, however, represent the rela- 
tive cost of the system. For heat taken the same 
distance, the return pipe of the water system must 
be as large as the direct pipe; whereas that of the 
steam system, which has to do but about one-sixth 
of the work, could on merely theoretical 
conditions, have a carrying capacity that 
much smaller. For practical reasons which, 
as will be shown hereafter, will have greater force 
with the water system, this pipe is made somewhat 
larger, or, on the average, about one-half of the 
diameter of the steam pipe. On the basis that the 
costs are proportioned to the lengths and diameters, 
which is not far from correct when the two pipes 
are laid together in the same trench, the cost of 
the steam pipe of 12438 diameter should be in- 
creased one-half, to allow for the return pipe, 
making in the case of the steam system 1°8657, 
compared with 2, as the cost of the full-size double 
pipes of the water system, which numbers are as 
1 to 1°072; that is, even under the most favourable 
conditions for the water pipes, they would cost at 


least 7 per cent. more than the steam-pipe system; 


and even this result is obtained by favouring the 
water system in the calculations, for the reason 
that the water has to be pumped double the 
distance that the steam is conveyed, and therefore 
requires double the difference of .the pressure. 
However, as this pressure is produced with a 
pump, for simplicity, the comparison has been 
allowed to stand as above. 


If the water pipes were designed to furnish 
power at a distance, by generating steam to be used 
at 70lb, pressure, it would be necessary, as state 
to circulate 10-2 times as much water as woul 
require to be evaporated for steam used directly, 
when, on the same (basis previously discussed, 
the water-pipes would require to have 3'9 per cent. 
greater carrying capacity under like conditions 
than the steam-pipe—that is, would require to be 
of 1°55 per cent. greater diameter, when the cost of 
both the direct and return water-pipes would be 
36°4 per cent. greater than that of the steam-pipe 
and its smaller return pipe. 

If, however, the water plant were designed to. 
furnish water for cooking purposes, and the tem- 
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erature were maintained in the stoves at 400°, 

y circulating, as claimed, water of only 400° 
there wonld be required the circulation of an in- 
finite quantity of water to fulfil this condition. 
If, however, the temperature in the stoves was 
allowed to fall 1° below that of the water, there 
would require to be circulated, as first stated, some- 
thing over 800 times as much water as would be re- 
quired to be evaporated and conveyed if the work 
were done by steam. Without stopping to calcu- 
late the size of the enormous pipe required on this 
basis, we may assume, as before, that in practical 
work a loss of, say, 11°15° would be permitted. On 
this basis, as stated, the water required to be cir- 
culated would be 72°21 times the weight of 
steam required todo the work, so the water-pipe 
would necessarily have 7'407 times the carrying 
capacity of the steam-pipe, or 2'228 times the 
diameter; and the cost of the two systems of 
piping on the basis above explained would be as 
1 for the steam to 2°97 for the water. We thus 
see that, in doing exclusively the work for which 
these high-pressures are principally to be carried 
to wit, cooking—instead of the steam-pipes re- 
quiring to be 46% times the area, or 5'8 times the 
diameter of the water-pipe, as claimed, the water- 
pipes must have 73 times the carrying capacity, 
be of about 24 times the diameter, and about 
three times the cost of the steam-pipes. The rela- 
tive cost of the pipes by no means represents the 
cost of operating the two systems. The water 
system would always be ata disadvantage in this 
respect, on account of the high cost of pumping. 

It should be stated that it is proposed to use 
steam for power at only 20lb. pressure; but it is 
unnecessary to say that this would involve a very 
extravagant use of steam, and the size of the pipes 
would only take an intermediate position between 
those given for heating and power respectively. It 
may also be claimed that the fall of pressure avail- 
able to transmit steam is limited, whereas the pres- 
sure available by pumping to force the water is 
comparatively unlimited. This will not sustain 
investigation, With an initial steam pressure 
of 80lb., a loss of pressure of but 10lb. 
will give, in a steam -pipe 12in. in dia- 
meter and one-half mile ong, a velocity of 
fully 80ft. per second, so that there will be readily 
transmitted, through such pipe, nearly 1,700H.P. 
of 30lb. of feed water per hour for that entire 
distance. The most unfavourable conditions for 
the transmission of steam are when used for cook- 
ing where a high temperature is to be maintained ; 
but in this case, unless the assumption be made 
that the water will maintain the ovens at 400° with 
steam at 400° temperature, which, as has been 
stated, will require an infinite quantity of water 
circulated, there must be some loss of temperature, 
and as soon as it is permitted to drop, so that in- 
stead of fabulous quantities only 72 times as many 
pounds of water is required to be circulated as of 
steam, the loss of temperature of about 11° entails 
a loss of pressure of 30lb., and but a portion of 
this difference of pressure will circulate the steam 
as fast as would be safe for the permanence of the 
pipes, With water the velocity would need to be 
kept down in the inverse proportion of its density 
compared with that of steam, for a similar reason. 
If the necessary loss of temperature for cooking 
be made up by increasing the temperature of the 
water, this would also, in a much greater ratio, 
increase the pressure of the steam and still keep it 
at an advantage. 

An average presentation of this branch of 
the subject may be had by examining the pressure 
available when the hot water and steam are 
used to furnish steam for power. In the case 
of the hot water, in order to evaporate about 10 per 
cent, of its volume into steam, the reduction in 
temperature will be that due to a fall in pressure 
of 165 pounds, or from 235 down to 70 pounds. In 
a steam system this entire difference of pressure 
may be used as the energy which transports the 
steam to the point where it is used, and as the 
pumping pressure on the principles above expressed 
must be double this, the circulating pump would 
require to work against a pressure of 330 pounds to 
compete with steam, and 10:2 times as much water 


must be pumped with the water plant as would be 


required by the steam plant; also the water for the 
water plant must be pumped twice: once at the 
high pressure of 330 pounds to circulate it in the 
pipes, and again at 235 pounds to pump it into the 
boiler; whereas, with the steam plant one-tenth of 
the quantity of water would be pumped, and but 
once—viz., into the boiler. It may, however, be 
claimed that the steam plant must be charged with 
the power required to return the water of con- 
densation. The water is returned in practice by 
the pressure in the heating systems or by steam 
operating pumps, or pump traps which exhaust into 
the heating systems, so that no heat is wasted, and 
the losses are too inconsiderable to mention in com- 


parison with the handicaps of the water system. 


The hot water circulated has been called “ super- 
heated water, because it is hotter than 212°; but, 
of course, water cannot be superheated in the 
scientific sense that its temperature exceeds that 
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due to its pressure. Steam may be superheated, 
and must always have as high a temperature as 
that due to its pressure. Water cannot be super- 
heated ; but may, of course, have a pressure greater 
than is due to its temperature—in other words, be 
sub-heated, which is the condition that the so- 
called superheated water would be in when main- 
tained at constant pressure the moment it im- 
parted any heat to another object. 

Reference must finally be had to one point, 
which has been made to appear very important on 
paper, The following quotation may be made: 


“The fuel cost of the power developed by the 
steam-engines employed in [a hot water] system 
for circulating the superheated water in the hot- 
water pipe, for pumping the used water from the 
return pipe into the boiler, for driving the blowers, 
if a mechanical supply of air is needed for the com- 
bustion of the coal, and for hoisting coal and its 
refuse, will, owing to the peculiarity of the system, 
be not over one-twelfth of the similar cost per horse- 
power developed by economical steam-engines 
employed in other work. In fact the only coal 
required to work the circulating, pumping, blow- 
ing, and hoisting steam-engines, is what furnishes 
the heat actually transformed into work, according 
to the thermo-dynamical theory, and to supply the 
loss of heat by conduction and radiation from the 
external surfaces of these engines. The cooled: 
water from the return pipe will be in such excessive 
quantity compared with the feed-water required 
for generating the steam used in the engines, that 
it will be enormously more than sufficient to con- 
dense all the steam worked through the engines ; 
the condensed steam and the water condensing it 
will be wholly pumped back into the boiler, and 
there will be no rejected heat, as in the case of 
other steam-engines, which rejected heat averages 
about eleven-twelfths of the total heat of the 
vaporisation of water. If the cost of the indicated 
horse-power in the best engines be taken at about 
2 2-5lb. of ordinary coal per hour, that cost, with 
the engines of [a hot-water] system, will be only 
one-tenth of a pound of coal per hour. The steam 
taken from the boilers at the temperature of 400° 
Fahr. (pressure 2501b. per square inch above zero) 
for working the engines, will be condensed by the 
water of the return pipe at the temperature of, 
say, 160° Fah., and both the water of condensation 
and the condensing water will be pumped into the 
boiler, so that the total quantity of water in the 
boiler and in the hot-water pipe and in the return 
water pipe will always remain constant.” 

With all the hot water used for power purposes 
rejected at a temperature of 316°, and that for 
cooking at 890° or upward, how is the very large 
quantity of heat still remaining in the water to be 
reduced to the temperature of 160°, as stated 
in the above extract? It may be said it will be 
used for heating water, boiling articles of food, 
heating buildings, and such like uses. But what 
can be done with it in summer when there is no 
heating to do, and even in winter, or at any other 
time? In fact, how is the surplus heat in the hot 
water from cooking and power apparatus to be- 
exactly that required for some other culinary 
operation or for heating some particular building ? 
The slightest calculation will show that the surplus 
heat will be so great that it cannot in practice be 
reduced to the temperature stated. The low tem- 
perature of the return water could only be secured 
in individual instances in buildings provided with 
specially large heating coils arranged to receive the 
water as it was about to escape to the street. 
Houses and public buildings already provided with 
heating apparatus would necessarily have connec- 
tions made to the apparatus in place, and the heat 
would be rejected at the temperature of the steam 
used for heating, say at the temperature due 
to five pounds, as has been provided for in 
the previous calculation. In no case, as has 
been intimated, could it be. assured that the 


surplus heat from the cooking apparatus would 


not exceed that required for other culinary opera- 
tions and heating the house. In seasons when 
no heat was required the only economioal 
way to dispose of the hot water at 390° 
rejected from the cooking apparatus would be to 
pump it back to the station at that temperature 
and at the pressure due thereto, The result would 
only be worse were it allowed to expand down to 
atmospheric pressure, for then a large portion 
would fly into steam, and the return pipes be filled 
with a mixture of steam and water. If the hot 
water were used to generate steam for power, the 
surplus heat would be so great that it would be im- 
practicable to dispose of it in the same or adjacent 
buildings even during the heating season. Few 
factories can use all the exhaust steam from their 
engines, whereas with the water system there 
would be about five times as much heat in the 
rejected water as would be used in the engine. 
If part of the latter be used for heating, 
the heat in the exhaust steam must be abso- 
lutely wasted. If faot, at all times a very 
large quantity of hot water must be rejected at the 
temperature of 316 degrees due to the pressure, and 
as in the case of cooking, the only economical way 
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would be to return it to the station at a pressure of 
70 pounds. If it were permitted to expand down to 
the pressure of the atmosphere, there would be 
2'89 cubic feet of steam per pound of water circu- 
lated, or 29°4 cubic feet of steam at atmospheric 
pressure in the returns for each pound of water 
evaporated into steam for use in the engines, and 
the volume of steam in the return pipes would be 
about 60 times as large as that of the water con- 
tained in the same. Of course, in a small plant for 
exhibition purposes radiators may be arranged to 
keep down the temperature rejected from cooking 
and power systems, but a slight study of the 
problem will, as above indicated, show that the 
demands for different purposes cannot be adjusted, 
even in winter, so as to prevent the rejection of a 
great deal of heat, and that in summer the heat in 
the water can practically only be utilised through 
a small range of the higher temperatures, and much 
the greater part of the heat must be rejected, 
though it may be returned to the station at great 
-cost and be saved if practical means are found for 
-the purpose. 
The writer has thus far discussed the subject in 
the abstract without comparison with other work. 
At this point it may be of interest to state that 
Peay the feed water apparatus desoribed above 
‘has been used from the first in the plant of the New 
“York Steam Company designed by the writer, and 
that we are barely able to condense the steam which 
comes back in the returns when half the feed-water 
is supplied directly from the Croton mains to make 
up the loss due to the escape steam from 
‘high-pressure engines supplied on the lines. 
At times a portion of the steam from the 
pumping engines can also be condensed in 
the tank, but at others a portion of this 
„escapes, It is utterly hopeless to do better, or even 
- as well, with a very much larger proportion of hot 
water supplied from the returns. 
If the present proposed system, to return the 
water at high pressure be changed, then, without 
helping the feed-water question, ail the old com- 
plications of the furmer developments of the 
system will be necessary in every house, and, under 
some circumstances, boilers would necessarily be 
used on the premises arranged to be heated by hot 
water instead of fuel. On the other hand, if 
steam be used merely, the full range of tempera- 
ture is available for every operation, and the heat 
rejected due to the smaller quantity of water 
required be readily returned to the station by the 
surplus pressure in the pipes. 
It willnaturally be asked what the probable cost 
of pumping the hot water will be. This requires 
the assumption of a certain set of conditions. Pre- 
vious discussion has been based on allowing the hot 
water a difference of pressure at the two ends of the 
line of twice that allowed to the steam between 
the station and the point of use. On this basis, 
with a comparatively low pumping pressure, say a 
difference of 20lb. between the extremes of the 
line, the net power required for pumping would be 
somewhat more than 1 per cent. for each volume 
of water pumped compared with that required to 
be pumped in the boiler for a steam system. 
Reckoning the efficiency of steam pumps at 50 per 
cent. on the basis of 1H.P. for the heat required 
to ‘evaporate 30lb. of water from 70lb. pressure per 
horse-power, there would be ‘required for sircu- 
lating water for heating fully 11˙4 per cent. of the 
power transmitted through the pipes; for power 
there would be required fully 20:4 per cent., and 
‘for cooking fully 145˙4 per cent. Higher pumping 
pressures would of course entail higher losses. For 
the steam plant, on the contrary, there would be re- 
quired on the same basis for pumping the water in 
the boiler a little less than 2 per cent. of the power 
transmitted, and this cost would be independent of 
the loss of pressure in transmission, The water in 
the returns would be forced back, as has been 
stated, by surplus pressure. It will be seen, there- 
fore, that the water plant will not only be more 
expensive to construct originally, as well as more 
difficult to operate, but that the actual cost of the 
operation would be greater in the proportions 
stated, independent of many other considerations 

which cannot here be discussed, which would make 
“the cost still greater on account of the indirect 
method of doing the work. 


The resistance to explosion of the steam and of 
“the water pipes could be made the same originally 
' by increasing the thickness of the water pipes pro- 
-portionally to their increased diameters; but if 
rhigh capacities were attempted by pumping water 
-at very high velocities the pipes would be rapidly 
‘scoured out so as in time to become dangerously 
dhin. In case of a break in the steam-pipe the 

steam dissipates at once, and is not dangerous. 
The writer has known a case where, through care- 
lessness of workmen, a man was struok full in the 
body at a distance of only a few feet by a jet of 
steam 2in. in diameter issuing from a pipe at 801b. 
pressure, but no injury to his person whatever re- 
sulted. Evidently, however, a single quart of hot 
water, projected in the same way, would have 
caused fearful scalds, and anything like the same 
quantity of water as of steam would have caused a 
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lingering death. Hot water is also very destruc- 
tive when the pressure is suddenly released, and 
the flying particles would scald persons and do 
other injuries, even when projected long dis- 
tances. ; 

There is, however, a separate question as to 
the relative advantage of transmitting steam 
at the high pressure of 235lb. referre 
to above, compared with a transmission at 
a pressure of 80lb. or 90tb. corresponding to 
that ordinarily used in practice. Evidently 
the lower pressure will supply all the steam 
which is required for heat and power purposes 
quite as well as if generated at the very high 
pressure. The only possible object in increasing 
the pressure would be to do some kinds of cooking 
which cannot be done with the lower pressure, and 
it may be claimed to save something in the size of 
pipes. So far as the latter ie concerned, the 
increased thickness must also be taken into con- 
sideration. 


EASY CHEMICAL EXPERIMENTS. 
The Magic Bottle. 


T TO a wine-bottle put some water and enough 
logwood to bring it to the tint of claret. Pre- 
pare four wine-glasses as follows: (1) Cleaned 
with pure water; (2) containing a few drops of 
acetic acid; (3) containing a few drops of solution 
of potash; and (4) containing a small piece of 
alum. On pouring from the bottle into these 
glasses, you will have liquids resembling respect- 
ively claret, sherry, gin, and port. 


Chemical Landscapes. 


One of the prettiest and most interesting 
chemical experiments imagimable is that resulting 
from immersion of some lamp ammon, hydrochlor. 
into a 25 per cent. solution of nitrate of lead 
strongly acidified with nitric acid. Suitable pro- 
portions are 20z. nitrate of lead, 60z. distilled water, 
4oz. nitric acid, and from 2 to3drachms of ammon. 
hydrochlor. The chemical action may be explained 
as follows: The nitric acid decomposes the hy- 
drochlorate, forming ammonia nitrate, and setting 
free hydrochlorio- acid gas, which, the moment the 
outer circumference of each minute bubble eomes 
in contact with the lead solution, forms insolable 
lead chloride. This is piled up in the most 
fantastic shapes, hollow stems reaching to the 
surface of the solution. After a few hours 
splendid crystals of ammonia nitrate begin to ferm. 
The effect is indescribably beautiful. With a 
little imagination, perfect winter landscapes, ruins, 
trees, &o., may be made out. The vessel containing 
the solution should be placed on a mantel-shelf, or 
some place where it is not likely to get shaken. 
This is a sine qua non. If undisturbed it will Tast 
for days, The cost is almost nil. 


The Ghastly Flame. 


Burn in a saucer half a gill of spirit to which 
has been added two or three teaspoonfuls of salt 
and a pinch of saffron. Put out all other lights, 
and the faces of the company assembled round the 
small caldron will assume a ghastly aspeot.— 
Chemist and Druggist. 


MILLING TOOL FOR TURRET 
LATHES” 


1 accompanying sketches show an improved 

milling tool for turret lathes. We have used 
the “one wing” style for several years, and the 
he improved 
tool has an additional wing at right angles to the 
first, as shown in Fig. 1, which gives a front end 


“two wing” for about one year. 
g 


view. Referring to the sketch in Fig. 1, A and B 
are the wings, O is central or guiding outter, æ set 
screw for holdin 

in nearly all work, except 


that they is no spring. 
By F. H. OOLVIN, in American Machinist. 


ing same. Cutter C is very essential 
when so close to chuck 
In long work it aots as 
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a guide and produces excellent results. Fig. 2 1 
side view of same, and while, strictly speaking, i 
is an incorrect drawing (as it shows but one wing), 
it is, I think, more easily understood. bo 
wings are similar, a view of the other is unneces- 
sary. The tools EF are out from flat steel fin. by 
gin. and ground to shape. The manner of holding 
them is plainly shown. 

The object of the extra wing is to promote 
uniformity of size, avoiding creeping back of 
cutters by dividing the work of each, thus saving 
the die from overwork or cutting more than 3 
thread. , 

Set E a little ahead of the corresponding cutter 
on wing A, and let it “rough,” or not cut to re- 
quired size, but leave it to xb large. Set E. on viie 
A to finish, then should E creep hack a little E 
still finish to size. F is a facing tool, while F on 
A is ground to “chamfer” or bevel for the die to 
start easily, thus avoiding the use of a hand 

iE ee a ee a) 


PROPERTIES OF SILK. 


F the animal fibres, silk is ome of the most 
perfect substances for use in the textile arte. 
A silk fibre may be considered as a kind of rod of 
solidified flexible gum, secreted im and exuded 
from glands placed on the side of the body of the 
silkworm. On the screen you see the forms of the 
silk fibre, in which there are no central cavities or 
axle boxes, as in cotton and flax, and no signs of 
any cellular structure or external markings, buts 
comparatively smooth, glassy surface. here is, 
however, a longitudinal groove of more or les 
depth. The fibre is semitransparent, but the 
beautiful pearly lustre is due to the smoothness of 
the outer layer and its reffeotion of the light. 
In the silk fibre there are two distinct parts: 
Firstly, the central portion, or, as we may re 
it, the true fibre, chemically termed Abroin; and 
secondly, am envelope composed of a substance, or 
substances, chemically termed: sericin, and often 
44 gilk-glue or “silk-gum.” Both it and fibroin 
are composed of carbon, hydrogen, nitrogen, and 
oxygen. Hence, here we observe one element more 
than in the vegetable fibres referred to—namely, 
nitrogen; and this nitrogen is contained in all the 
animal fibres. The outer envelope of silk-glue or 
scricin can be dissolved off the inner fbroin fibre 
by means of hot water, or warm water, with a 
little soap. Warm dilute (that is, weak) acide, 
such as sulphurio acid, &c., also dissolve this 
silk-glue, and can be used like soap solu- 
tions for ungumming silk. Dilute nitric acid 
only slightly attacks silk, and colours it yel- 
low; it would not, so colour vegetable fibres, 
and this forms a good test to distinguish silk from 
a vegetable fibre. Oold, strong acetio acid, that 
called glacial acid, removes the yellowish colouring 
matter from raw silk without dissolving the scricin 
or silk-gum. By heating under pressure with acetio 
acid, however, silk is quite dissolved. | ; 
Silk is also quite dissolved by strong sulphuric 
acid, forming a brown, thick liquid. If we add 
water, a elear solution is obtained, and then, on 
adding tannic acid, the fibroin is preoip 
Strong caustic potash or soda dissolves silk; more 
easily if warm. Dilute caustic alkalies will dis- 
solve off the scricin and leave the inner fibre of 
fibroin; but they are not so good for ungamming 
silk as soap solutions are, as the fibre, after treat- 
ment with them, loses whiteness and brillisnoy. 
Silk dissolves compas in hot basic zinc chloride, 
and also in an alkaline solution of copper 
glycerine, which does not dissolve vegetable fibres 
or wool. Chlorine and bleaching powder solutions 
soon attack and destroy silk, and so another an 
milder agent—viz., sulphurous acid—is sought for 
in order to bleach this fibre. Silk is easily dyed by 
the aniline and coal-tar colours, and with beautifal 
effect, but it has little attraction for the mineral 
colours.— The Dyer. 


DR. DOREMTSsays that the lightest tissues oan be 
rendered uninflammable by dipping them in asolu- 
tion of phosphate of ammonia in water. . It will be 
found impossible to set the fabric so treated on fire. 
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SCIENTIFIC NEWS. 
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1 death of Mr, Alvan Clark, of Cambridge- 
port, Mass., U.S.A., though one of those 
events which might have been expected, is, 
mevertheless, a source of regret, for the world 
has lost the grand old optician who made for 
himself every particle of the universal fame he 
enjoyed. It will, perhaps, surprise some of our 
readers to learn that Mr, Clark was not appren- 
ticed to the art of grinding object-glasses and 
making big telescopes, but was “ thrown upon 
iis own resources” at the age of 17, with an 
education which was certainly anything but 
complete. Born at Ashfield, Mass., in 1804, 
Alvan Clark started “life” as an engraver and 
portrait painter, 1826 finding him engaged in 
engraving rolls for calico printers at Lowell, 
and occupying his leisure by painting minia- 
tures.on ivory, an art in which he became so 
expert that he opened a studio in Boston in 1835, 
whence he removed to Cambridgeport in the 
following year. It is not too much to say that 
Mr. Clark made Cambridgeport famous through- 
out the civilised world, for, taking up the 
study of astronomy, he made the attempt to 
grind lenses, and soon produced objectives of 
first-class quality. With some of these lenses 
Mr. Clark made several notable star discoveries 
which with his telescopes were brought to the 
notice of the astronomical world by the Rev. 
W. R. Dawes; but it was not until 1860 
that he received the first great order from his 
own countrymen, and produced the 18in. re- 
fractor for the University of Mississippi, which 
has since 1863 found a homein Chicago. With 
this glass, before the telescope was completed, 
the companion of Sirius was discovered, an 
observation which was rewarded with the 
Lalande medal of the Paris Academy of 
Soiences, Since that time Mr. Clark, in con- 
janction with his two sons, has constructed 
some of the largest telescopes in the world, and 
itis a matter for poignant regret that he did 
not live long enough to see his masterpiece 
mounted at the Lick Observatory. The story of 
Alvan Clark’s life is that of a self-made man, 
who by untiring energy and unsurpassed skill 
placed himself in the front rank of opticians, 


The death of another distinguished American 
has also been announced. Spencer Fullerton 
Baird was born at Reading, Pennsylvania, in 
1823. He was educated at Dickinson College, 
and graduating in 1846 became Professor of 
Natural Sciences in that institution. In 1850 
he was appointed assistant-secretary of the 
Smithsonian Institution at Washington, and 
held this position until 1878, when he became 
secretary on the death of Prof. Henry. Dr. 
Baird published many works and papers on 
natural history, and in 1871 President Grant 
appointed him United States Commissioner of 


Fish and Fisheries, for the purpose of investi- 


gating the causes of the decrease in the food 
fishes of the United States, and of devising 
means for restoring them to their former abun- 
dance. Congress added to these duties in 1872 
the subject of the increase of the fishes by arti- 
ficial propagation. During the whole of his 
connection with the Smithsonian Institution 
he had especial charge of the United States 
National Museum, an organisation of great 
magnitude, for which a building covering two 
and a half acres of ground was erected in 1880. 
At the time of his death, Prof. Baird held the 
three important and responsible positions of 
secretary of the Smithsonian Institution, Di- 
rector of the Nations! Museum, and United 
States Fish Commissioner, 


The solar eclipse, so far as accounts at pre- 
cent received enable us to judge, will, we are 
afraid, have proved a failure all along the line. 
In parts of Siberia a few successful photo- 
grapbs were taken, and satisfactory observa- 
tions made ; but, in the majority of the other 
selected spots, rain or clouds, or both, interfered 
with the view. 


This year's meeting of the British Association 
commences next Wednesday, when Sir H. E. 
Roscoe, one of the Members of Parliament for 
that city, will welcome the members to Man- 
chester, and deliver his inaugural address as 
president. In Seetion A, the President is 
Prof. Sir R. S. Ball, and his address on the 
“Theory of Screws” will perhaps astonish 
some of those who expect a severely 
mathematical and mechanical lecture. In 


Section B, presided over by Dr. Ed. Schunck, 
there is sure to be a good deal of discussion, in 
view of recent events in the chemical world. 
In Section C, under Dr. Henry Woodward, the 
subjects treated will be mainly of the high 
and dry scientific order; but the question of 
the arrangement of museum collections is sure 
to lead to a lively discussion. Prof. A. New- 
ton presides in Section D, and will probably 
deal with the life - work of Darwin, with 
suggestions for carrying it on. In Section E, 
Major-General Sir C. Warren will preside, and 
the section will probably be well attended, as 
it is known that several interesting papers 
on geographical subjects will be read. 
Section F will be presided over by Dr. R. 
Giffen, who will take for his subject The 
Recent Rate of Material Progress in England.” 
This section will no doubt be well attended, as 
education, especially from the technical point 
of view, will come up for discussion. Prof. 
Osborne Reynolds, as president of Section G, is 
sure to have an address interesting to me- 
chanics and engineers; and in Section H Prof. 
Sayce will deal with the study of language as 
affording evidence as to the history and develop- 
ment of mankind. The Reception Room at 
Manchester will be opened on Monday next at 
1 p. m., and on the following days at 8 a.m. 


At the annual meeting of the British Dental 
Association, held last week in Glasgow, some 
useful papers were read, notably one by Mr. 
Campbell, of Dundee, on the Water Pressure 
to be Obtained in all Towns in Great Britain 
and Ireland of above 10,000 Inhabitants, in 
reference to the use of a water-motor in work- 
rooms and surgeries. Papers on the mechanical 
training of the dental student, on the value of 
antiseptics in dental surgery, and on the appli- 
cation of electricity to dental uses, attracted 
some attention. At the conclusion of a paper 
on the Dental Aspect of Public Health,” the 
following resolutions were agreed to: That 
this meeting is of opinion (1) that wherever 
the State provides medical services, dental 
services should be provided for as an essential 
part of such medical provision ; (2) that, having 
regard to the great importance of securing 
competent attention to the teeth of the Army 
and Navy, the representative board should con- 
sider the advisability of urging the Government 
to make suitable provisions to that end; and 
(3) that, considering the compulsory attention 
to the teeth of school children would be a 
national gain, the representative board should 
be empowered to further the matterin any way 
they deem most fit.” 


The Antarctic Committee appointed by the 
Royal Society of Victoria and the Royal Geo- 
graphical Society of Australia have memorial- 
ised the Premier of Victoria on the propriety of 
stimulating Antarctic research by the offer of 
bonuses. They recommend that a sum of 
£10,000 be placed on the estimates for this pur- 
pose, and that tenders be solicited from ship- 
owners for the performance of services in 
connection with Antarctic exploration. Ship- 
owners whose tenders shall be accepted must 
provide free accommodation for two scientific 
gentlemen, as well as reserve a second cabin as 
instrument room and office. Each master of a 
ship must also afford every facility for ob- 
serving natural phenomena. Masters will re- 
ceive special bonuses for every 100 tons of oil 
from fish caught south of 60˙ S. The special 
services desired are—a flying survey of any 
coast lines lying within the Antarctic cirole, 
and not laid down upon the Admiralty charts ; 
and the discovery of new waterways leading 
towards the South Pole, and of harbours suit- 
able for wintering in. Facilities are to be 
offered for the study of meteorology, oceano- 
graphy, terrestrial magnetism, natural history, 
and geology. pecial bonuses will be given for 
passing 70°S., and also for establishing on shore 
a temporary observing camp. Two ships are re- 
quired, and both must be in Port Phillip Bay 
and ready to start on October 15 next, in the 
Southern spring. The Premier of Victoria has 
promised to place £10,000 on the next estimates 
for the above purposes, on condition that the 
other colonies will join in the enterprise, so that 
it is hoped a strong impetus will be given to 
Antarctic exploration. 

Another instance is reported of the value of 
oil on the surface when the seas run high. 
Capt. Kuhlmann, of the North German Lloyd 
steamer Main reports that on his recent trip 


from Bremen to New York, ‘ We steered west, 
and thus had the sea right in front of us, 80 
that the vessel pitched and rolled badly, taking 
the heavy seas at the bows. The passengers 
could not remain on deck for the seas, which 
rolled from the fore part and flooded the deck, 
and, moreover, the boats hanging in the davits 
threatened to be washed away in the shifting 
of the vessel, I resolved in this emergency tu 
experiment with oil, and two pipes opening on 
the sides of the ship were stopped with tow and 
then filled with oil, which flowed slowly through 
the tow. I soon observed the effect, for from 
the foreshrouds to the stern no water came 
over. The sea had lost its power by reason of 
the oiling. We opened the doors and approaches, 
and the passengers could stay on deck at will. 
The oiling was continued seven hours, and the 
small quantity of 5lb. was used.“ 


A printed statement has been issued by Prof. 
Armstrong in support of an application fora 
grant out of the surplus funds of the Inter- 
national Exhibition of 1886, in aid of the build- 
ing and equipment of a mechanical labora- 
tory for the Department of Engineering in the 
University of Edinburgh. 


A new iron and steel process has just been 
brought out jointly by two chemists in the 
Midlands, which consists in the employment of 
Thomas-Gilchrist basic slag, instead of sand, 
for the bottom of mill and other reheating 
furnaces. It possesses, it is claimed, many ad- 
vantages over the sand and mine bottoms 
hitherto in general use, prominent among 
which are: (1) A decrease in furnace waste of 
24 per cent. on the iron heated; (2) the pro- 
duction of a fine cinder, which forms an ex- 
cellent filling for the puddling furnace, and 
which isin every way equal to the best ball 
top, in place of the ordinary flue cinder from 
sand bottoms ; (3) improvement in the surface 
of bars, plates, sheets, and other sections rolled 
from the bottom ; and (4) reduced cost for re- 
pairing and fettling the bottom, owing to the 
small amount of ore required. 


The waste slag from the basic converters, 
especially in those districts where fhe ores are 
of a highly phosphoretio nature, is being exten- 
sively ground up for manure, and at Bilston 
one company is doubling its grinding plant in 
order to compete with the demand. 


The latest notion for steam tricycles is a 
silver boiler heated by petroleum, or rather a 
cylinder of aluminium bronze, on account of 
its enormous tensile strength, with conducting 
plates of silver—the heat-conducting power of 
the latter metal being very high. 


A metropolitan railway company has been in- 
corporated in Chicago, with a capital of 
46,000, O00, to establish an underground railway 
system. It is proposed to construct tunnels 
35ft. under the streets, reaching to all quarters 
of the city. The lines in the principal streets 
comprise four tunnels, two each for trains 
moving in different directions, and are to be 
approached by staircases from the street corners 
at intervals of about halfa mile. The tunnels 
are to be of brick and masonry, lighted by 
electricity, and ventilated by powerful fans, 
which will force and exbaust the air. The 
whole system is said to be similar in design to 
the underground railways in London. The 
highest points of the tunnel under the roadway 
are not to be less than 14ft. At least three 
miles of the new railway system is to be com- 
pleted within three years. 


At the meeting of the San Francisco Micro- 
scopical Society on July 13, Dr. Mouser 
distributed some slides showing Bacillus 
anthracis in the lung of a guines pig. Several 
of these mounts showed very clearly the 
tendency of the rod to assume the Zep- 
tot ri form, especially in the smaller capil- 
laries. The bacilli were exceedingly sharp and 
clear, the staining having been effectively done 
with gentian violet and Bismarck brown, The 
president, Mr, Wickson, amongst his specimens 
had a square block cut from the timbers used 
for bulkheading in the lower levels of the 
Comstock mines. In order to show by contrast 
the change wrought by the tremendous and 
long-continued pressure upon these timbers, 
specimens of the wood used for them (white 
pine) in a normal state, were also shown, But 
the effect of the pressure was still more 
strikingly apparent in a slide which Mr. 
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Wickson had prepared, showing both trans- 
verse and longitudinal sections of the com- 
pressed and uncompressed woods side by side. 
In the transverse sections the distortion was 
most apparent, the large, open cells of the 
parenchyma being squeezed out of all re- 
semblance to their former appearance, while 
the effects of the steam and infiltration of hot, 
ore-bearing waters were seen in a complete 
change in the colour of the wood. In the 
longitudinal sections it was an interesting fact 
that the glandular dots characteristic of 
coniferous wood, which were finely shown in 
the uncompressed section, were completely 
obliterated in the other. Mr. Hanks stated 
that he had repeatedly made assays of such 
timbers, and had clearly shown the presence of 
both gold and silver, thus apparently showing 
that the deposition of these metals was a pro- 
cess still going on. At the meeting held on 
July 27 several exhibits were made of bacilli 
which are believed to occasion disease in man 
and animals, 


Whitworth Scholarships.—The following is 
the list of candidates successful in the competition 
for the Whitworth Scholarships, 1887:—James 
Whitaker, 21, engineer student, Burnley, £200; 
John Calder, 20, mechanical engineer, Glasgow, 
£150; John Smith, 22, carpenter, Belfast, £150 ; 
Nicholas K. Turnbull, 21, mechanical engineer, 
Glasgow, £150; James C. Talbot, 23, engineer, 
Southampton, £150; Arthur F. Horne, 25, 
mechanical engineer, Moreton-in-Marsh (formerly 
of Glasgow), £150; Edward J. Duff, 23, engineer, 
Glasgow, £150; Robert N. Blackburn, 20, engineer 
apprentice, Liverpool, £150; William Thomson, 
20, engineer apprentice, Glasgow, £150; William 
W. F. Pullen, 20, engineer apprentice, Cardiff, £100; 
Edwin Griffith, 20, engineer apprentice, Glasgow, 
£100; Frederick C. Tipler, 23, assistant chemist, 
Crewe, £100; Thomas H. M. Bonell, 24, analytical 
chemist, Swindon, £100; Richard J. Redding, 22 
metallurgist, Plumstead (Woolwich), £100; Arthur 
W. Sisson, 25, mechanical draughtsman, Lincoln, 
£100; Arthur H. Abbott, 22, engineer, Great 
Yarmouth, £100; George Hough, 23, engineer, 
Wolverton, £100; Harry G. Christ, 19, engineer 
apprentice, London, £100; Harry D. Griffiths, 21, 
engineer apprentice, Cardiff, £100; Denholm 
Young, 24, engineer apprentice, Edinburgh, £100 ; 
Benjamin G. Oxford, 20, engineer apprentice, 
Liverpool, £100; Bernard H. Crookes, 21, engineer 
student, Liverpool, £100; George J. Wells, 23, 
engineer, London, £100; John Eustice, 23, engine 
fitter, Camborne, £100; Augustus H. H. Bratt, 24, 
engineer, Plumstead (Woolwich), £100. 


The Degeneration of the Teeth.—An article 
recently published in an evening contemporary 
very properly criticises the theory started in an 
American dental journal that vegetarian diet 
would, if universally adopted, produce an eden- 
tulous condition of the jaws in the course of a few 
generations, utterly regardless of the fact that 
vegetarian races have magnificent teeth. The 
pathology of this condition is stated to be disuse 
and consequent atrophy of muscles and jaws, then 
degeneration, and ultimately suppression of the 
teeth entirely. That comparatively little employ- 
ment of teeth has something to do with their 
degeneration in civilised nations admits of no 
doubt; but how many thousand years must it take 
to make man edentulous when there are so few 
evidences of a tendency in that direction. The 
wisdom teeth are said to be disappearing because 
they are so often ill-developed and frequently never 
erupted, and the same remark may sometimes be 
applied to the upper lateral incisors; but many 
Egyptian mummies and Etruscan skulls two 
thousand years of age exhibit the same conditions, 
yet there is no race of man edentulous. “ Are the 
teeth of the present century worse than those of 
the last?” is a question by no means easily 
answered, for we have only general observations 
and no statistics to go by. Dental surgery isa 
modern art, and too much separated from its 
. and surgery—to satisfactorily 

ecide the question. Moreover, dentists only see 
those people who have defective teeth. Again, 
much more importance is attached to teeth than 
in former days, and they consequently receive more 
attention. It has often been pointed out that the 
vast improvements in medical and surgical treat- 
ment serve to keep alive a large number of 
weaklings who would otherwise have died, and 
these often have a progeny of similar frailty, whose 
teeth we may legitimately conclude partake of the 

eneral infirmity. On the other hand, dental 

isease, if early treated, as is now done, may be to 
a great extent stamped out. Of course, the teeth 
of civilised nations are worse than those of savages, 
although, as has been remarked in our columns, 
those of the latter are by no means free from 
disease. Lancet. 
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“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this only, 
but in all other subjects: For such a person may have 
some particular knowledge and experience of the nature 
of such a person or such a fountain, that as to other things 
knows no more than what everybody does, and yet, to keep 
a clutter with this little pittance of his, will undertake 
to write the whole body of physicks,a vice from whence 
great inconveniences derive their original.”—Montatgne’s 


Essays. 
— 


THE VERY LATEST FORM OF SOLAR 
OF A 
CONE—THE ECLIPSE OF 1889, JAN. 
SCIENCE—PROV- 
ING (?) A WATERY COMET !—THE 
EARTH’S EQUATORIAL RADIUS— 
MOON'S NODES, &c.—SPEOCTRUM OF 


QUACKERY —MENSURATION 


Ist—“‘SATURDAY ” 


LIGHTNING. 


{27751.]—I Do not think that we ought to laugh 
too much at the Chinamen who, on the 3rd instant 
(as related in your “Scientific News” on p. 555), 
fired their ships’ guns during the Lunar Eclipse to 
frighten away the dragon that was devouring the 
moon, when such a letter as the following can find 


a place in a leading daily paper :— 
“THE DROUGHT. 


SIR, —Some of your readers may like to be re- 


minded that the Great Drought of 1868 broke up 


with the total eclipse that took place in August— 


about the 18th, if I remember rightly. There is 


„to be a total eclipse, partly visible in England, as I 


believe that was, on the 19th of this month.—I am, 
&o., “ VERBUM SAP.” 


If the writer of this letter, whoever he may be, 
had signed himself “ Verbum Stulto,” he would 
have adopted an infinitely more 


August 18, 1868, was wholly invisible in this 
country, the line of central eclipse starting from 
somewhere near Cape Gardafui, traversing Hin- 
dostan and Borneo, and passing just to the north 
of Cape York in Australia; while, in the next, any 
one has only to turn to Symons’s “ British Rain- 
fall, 1868,” now lying before me, to see that the 
allegation that the breaking up of the drought 
was coincident with this invisible eclipse is abso- 
lutely false. On. p. 83 et seq. of that publication 
Mr. Symons gives a list of Dry Periods in 1868,” 
for 29 Stations in England, three in Scotland, and 
two in Ireland, which I would urge anyone inter- 
ested in this subject to study for himself, The 
mischief of such rubbish as I have quoted lies in 
the fact that an overwhelming proportion of its 
readers take for granted that no one would dare to 
make a perfectly definite assertion if it were desti- 
tute of foundation; and hence never take the 
pains to compare it with recorded facts. 

“Nu” (query 62963, p. 570) has only got what 
is known as the frustum of a cone to measure, and 
not the whole cone itself, As he says that he does 
not understand algebra, I will give him an arith- 
metical rule for determining the volume of his 
frustum, which he will find applicable in all 
similar cases. He must first find the areas of the 
two ends by squaring their radii and mutiplying 
the results by 3:1416. This means, in his own 
example, that to find the area of the top, he must 
multiply 46:5 by 46:5, and the product by 3°1416 ; 
and to ascertain that of the bottom, must multiply 
81˙5 by 81˙5, and the product by 8'1416. He will 
find in the first case that this will come out 
6792'925 square inches; and, in the second, 
20867°293 square inches. Next, he must multiply 
these two results together, and extract the square 
root of the product. This will, in the present case, 
be 11905°88 square inches. Now, we must add these 
three results together, and we shall get 39566:098 
square inches. The last result we must further 
multiply by the height of the frustum (102in.), 
giving 4085741°996 cubic inches, and finally divid- 
ing this by 3, obtain 1345247:332 cubio inches as 
the volume of our frustum. Had the cone been 
complete, the process would have been much easier 
as we should only have had to take one-third o 
(area of base x height of cone). “ Nu” disclaims 
all knowledge of algebra; but omits to say if he 
understands logarithms. If he does, he can 
materially shorten and simplify the work. 

In reply to Rosicrucian” (query 62972, p. 570 
Totality of the Solar Eclipse of 1889, Jan. Ist, wi 
endure for 2min. 0°6gec. in lat. 38° 43:8 N. and long. 


124° 21’ W. This isa point between Cape Mendo- 


N signa- 
ture. In the first place, the total solar eclipse of 
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cino and Benicia in California. In lat. 39 41h N. 
and long. 121° 254 W. the duration will amount 
only to 1min. 54:9sec. This is about 117 miles to 
the North of Sacramento. 
A “Saturday Reviewer” has (to cull a phrase 
from that Arbiter elegantiarum which he aay 
“been at it again”; for in a recent number 
find an article beginning: “ The Chi Nü of the 
Chinese Myths. . . strictly consists of three 
red stars to the north-west of the Milky Way— 
a, e, and & Lyre”! As a specimen of popular 
science this has not very recently been excelled; 
in fact it is almost worthy of a place in a South 
Kensington textbook of astronomy. How an 
human being who has seen it can call that brilliant 
sapphire-coloured star Vega “red,” or even apply 
that designation to the topaz tinted &, or to the 
double-double e (of which one pair is yellowish 
and the other bright white), passes my compre- 
hension. But I am not quite sure that the gifted 
being whom I am quoting is not rather greater 
in his power of localisation than he is in 
his chromatics, for to anyone familiar with the 
face of the sky, “to the north-west of the Milky 
Way” is positively delicious as a descriptive bit. 
The stone of the historical witness of the Old 
Bailey, which was “as big as a lump of ehalk,” 
seems to have been described with strictly cognate 
accuracy. I should not have noticed this astonish- 
ing pseudo-scientific hash but for the attitude as- 
sumed by your contemporary generally towards all 
who do not happen to have received a Classical 
education, and the persistent way in which every 
one who would put a foot too much or too little 
into a hexameter or pentameter is treated asa 
“oad” unworthy to sit down in the presence of a 
student of the “humanities,” and the person who 
could pronounce, say, Vectigal Vectigal as a 
Philistine worthy only of the outer darkness. 
When one sees such woful blundering in anyone 
claiming to dictate to the civilised Universe, the 
temptation toexclaim “'larpé, Vepdwevoov oeavróv” 
is extraordinary. ; 
It seems almost impossible to believe that so 
shrewd a thinker and astute à disputant as 
“BR, L. G.” really seriously supposes that he is 
arguing in letter 27782 on p. 583. But, for the 
nonce, I will treat that astonishing effusion as 
though it really was meant for reasoning, and say 
that it is certainly not I who ever, in these columns 
or out of them, have contended that a great partial 
flood ever extirpated “whole faunas,” or “even 
.... single species.” Floods of the most devas- 
tating character may well have occurred without 
any such effect as that; and what is more, may, by 
this time, have left no recognisable traces behind 
them. Geologists who read this correspondence 
will know perfectly well that the allegation of 
your correspondent that gravel beds are lodged and 
“ diluvial effects” “stamped in the valleys of the 
whole globe is stuff and nonsense, pure and simple. 
1 says the proverb,“ is he who expecteth 
nothing, for he shall not be disappointed "; and as 
I know the impossibility of any valid proof of the 
existence of a watery comet being given by 
“E. L. G.” (or anybody else), I am not in the 
smallest degree surprised that he has failed to 
furnish even a plausible imitation of it. Doubt- 
less many do exist. . reminds me of the 
stock phrase of the undergraduate up for an 
% Exam.“: “It may be easily shown,” which 
(being interpreted) signifies that he doesn’t in the 
least know how to show it. As for what Zöllner 
thought likely,” unless my memory is more 
treacherous than usual, Zöllner thought that 
Slade's knot-tying trick was the genuine work of 
some extra or supernatural power; and further, 
that it was explicable on, and furnished an arga- 
ment in favour of, the hypothesis of quadridimen- 
sional space] With reference to the assertion that 
“every part of our lands, not demonstrably younger 
than fifty centuries, has been deluged, but every- 
where with waters going down hill, &c., I ap al 
to every one of my brother geologists whether 
there is any more evidence of that than there is of 
“H, L. Gis” “said fall (which can be proved 
was about fifty centuries ago)” I reiterate, 
unhesitatingly that this is 1 what ocan 
not be proved; and that “E. L. G.” may 
go on asserting it, more suo, until he is black. 
the face, without convincing any one in the 
smallest degree familiar with the evidence. I 
should extremely like him to attend a meeting of 
the Geological Society, and propound such stuff 
before that assemblage of experts and competent 
critics, as he thinks good enough for his brother 
readers of the ENGLISH MECHANIC. Finally, I 
rotest against his references to Genesis and St. 
eter. If texts are to settle a question of science, 
argument becomes at once futile and impertinent, 
hat I, and the overwhelming proportion of my 
brother readers ask for, is not “notable predictions, 
by whomsoever uttered; but sober reasoning 
founded on universally admitted physical facts, 
While in entire agreement with Tria” (reply 
62981, p. 592) that five decimals are quite suffic ent 
in our present state of knowledge of the 80 
parallax, I would point out that according to the 


Ascension and Declination of the Moon's node at 


corners, and appear always in small type. 


r 


AUG. 26, 1887. 


most recent and trustworthy determination of the 
size and figure of the Earth (as embodied in 
Colonel Clarke's spheroid G) her equatorial radius 


is 3963°296 miles. 

To comply with the first request contained in 
query 62988 (p. 593), viz., to Explain the move- 
ment of the Moon’s nodes in a clear and explicit 
manner,” would be to write a short mathematical 
treatise ; certainly not to indite a paragraph in a 
letter like this, The best popular exposition of this 
not very easy subject with which I am acquainted 
will be found in Lord Grimthorpe’s admirable 
4“ Astronomy without Mathematics,” published 
(when he was Sir Edmund Beckett) by the 

P. C. K. With reference to the second part of 
the query, if W. W. J.“ can calculate the Right 


any given instant, such node will obviously be in 
the zenith of some place whose latitude north or 
south is of the same amount and name as such 
declination ; and treating the node as a star, we 
can calculate what meridian it will be transiting 
at the given instant, and so find our required spot 
on the earth on a map or globe. As an example 
worked out at length may possibly help him in 
this, I append one. I presume that he knows some- 
thing of trigonometry and is familiar with 
logarithms. Now, if we have the longitude of the 
moon's ascending node given, as also the obliquity 
of the Ecliptic, and call the longitude L and the 
obliquity w, the tangent of the node’s R.A. = tan. 
L, cos. w; and the sine of its declination = sin. L. 
sin. w. Suppose then that on the 18th of October 
next we wish to know over what point on the, 
earth's surface the moon’s node will be vertical at 
Greenwich Mean Noon. We have given (Nautical 
Almanac, p. 1) L = 135° 11’ 48", and w = 
23° 27’ 7°64", then we say 
Tan. Long. 9:9970185 
Cos. Obl. 9°9625554 


_ 187° 39, 46-2" tan. 99596789, 
in time 9h. 10m. 89:08s. the R.A. of the Node: and 
Sin. Long. 9:9479891 
Sin. Obl. 95998641 


Sin. 95478532 
the Declination of the Node. 


The Sidereal Time, or Right Ascension of the 
Meridian, at Greenwich Mean Noon on October 
18th will be 13h. 46m. 37.828., so that the Lunar 
Node will be 4h. 35m. 58°74s, to the West of Green- 
wich ab that instant; or, turning the time into arc, 
€8° 59’ 41˙1“ and hence in the meridian of some 
place in that longitude West. Moreover, as it will 
be 20° 40° 29°37" North of the Celestial Equator 
land as a matter of course above the terrestrial 
equator too), it must be vertical at a point in the 
Atlantic Ocean to the north of the Island of St. 
Domingo in the West Indies. The concluding 
clause of the question is not very intelli- 
gible, because my querist omits to say upon 
what the relative force of the Sun and Moon 
is supposed to be exerted, If upon the ocean, 
then the earth's own gravity is close upon 
6,000,000 times the Moon's tidal force, and 13,000,000 
times that of the Sun at their mean distances. If 
upon the earth itself, then of course it varies 
directly as their masses, and inversely as the squares 
of their respective distances. The Moon may be 
252,972 miles from us in apogee, and only 221,614 
miles in perigee, and the inverse squares of these 
quantities will represent her attractive force on 
the earth at the times when she is in the positions 
indicated. The mass of the Sun is 326,800 times 
that of the earth, the mass of the Moon 0:01228 
that of our globe. Note that the tidal forces of 
the Sun and Moon are directly as their masses, and 
inversely as the cubes (not squares) of their dis- 
tances. 

In reply to query 63021 (p. 593) the spectrum of 
lightning is no more“ beautiful” than innumerable 


20° 407 29:37" 


others. The blue nitrogen line is very conspicuous,’ 


and the red line Ha of hydrogen may be detected. 
I have seen a green line myself in it, but I do not 
know what it is. Sheet lightning gives a practically 
continuous spectrum. You must watch forked 
lightning to see lines. The spectrum is by no 
means always alike, though. 


A Fellow ofthe Royal Astronomical Society. 


THE ECLIPSE OF THE SUN. 


[27752.]—THE recent eclipse of the sun is an 
event which will be recorded in the annals of 
history, for happening at what is known as the 

ull season of the year the statements made 
about it were ludicrous in the extreme. I never 
could ſunderstand why newspapers (the Times is an 
exception) should put Reuter’s Telegrams” in 
large type and in prominent positions, while 
matters of far more interest are relegated to odd 
The 
following paragraph is an instance. Can any one 


point out what there is in it likely to interest a 


Single reader? Here it is :— e 
“ Berlin, Aug. 19.—During the eclipse of the 


sun, this morning, the sky was entirely overcast 
and the sun itself was not visible. 
observed was a deep colouring of the clouds, which 
increased as the sun rose, an 
away, whereupon a general increase of darkness 
suddenly set in. 
colouring of the clouds was again observed, an 
daylight then ensued. Many thousands of people 
repaired to the various points of observation by 
train, in carriages, and on foot.” 


eclipse, what would they have discovered ; in what 
way would the observations have advanced our 
knowledge? I saw in one paper that the eclipse 
might lead to the discovery of an “ ultra-mercurial 
planet”; but that mistake was not even laughable. 
According to the Zimes:—“The sun rose at 4.48 
Bou mean time, and the eclipse began at 4.7. 

e 
a sight of the solar crescent from 4h. 59min. 
44sec, to 5h. 3min. ösec.; but as the crescent 
was observed through a rift in the clouds, 
the use that could be made of the oppor- 
tunity was 
eclipse began the crescent had been concealed by 
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The only thing 
then gradually died 
After a few minutes the doop 


Suppose the Berliners had been able to see the 


Steglitz observers were favoured with 


unimportant. Before the total 
clouds. The south horizon was particularly dark- 
ened, while the north remained light. The dark- 
ness was so intense that the chronometer could 
only be read with difficulty. During the obscura- 
tion, Persei, a star of the second magnitudé, was 
visible in the zenith. The astronomers of the 
Berlin Observatory had set themselvesthe task of 
observing the course of the penumbra through the 
atmosphere; but the boundaries of the shadows 
were too indistinct to permit of trustworthy data 
being obtained. An attempt was made by two mem- 
bers of the military ballooning department to pass 
through the clouds in a large balloon, but it failed.” 
This is a fair specimen of newspaper treatment of a 
scientific subject, in which matters of no moment 
are magnified into details of importance, while 
points of real interest are altogether neglected. The 
calling “Persei” a star is doubtless a printer's 
error, the Greek letter indicating some star having 
probably been omitted ; but such reports as have 
appeared are not ridiculous by printers 
blunders—they mostly display a want of ele- 
mentary knowledge on the part of the writers, and 
yet such stuff is telegraphed to and published by 
newspapers. For instance, the Standard’s cor- 
respondent at Berlin telegraphed :—“ At Hoppe- 
garten, where there were some thousands of 
spectators, the dark body of the moon was seen 
through the transparent clouds covering the sun. 
At the same time a red, tongue-like protuberance, 
about the semi-diameter of the sun in length, sud- 
denly appeared to the right upper border of the 
moon. It disappeared quite as suddenly, giving 
way to a Crescent so dazzling that only experts 
could tell anything about its colour and other 
appearances, It is much to be regretted that 
little more than this is to be learned from any of 
the other reports from Prussia, so far at least, as 
they have hitherto come to hand.“ Observe that 
in this, communication the interesting and im- 
portant fact is that there were some thousands of 
spectators” at Hoppegarten, and no doubt the sun 
felt highly honoured by their presence; but I am 
afraid he must have been indignant when he read 
the statements which the newspapers have pub- 
lished, as to observations made in England, for the 
majority of the observers must have drawn very 
largely on their imaginations. Why are all these 
things thus? When we get Technical Education 
let us hope it will be compulsory. 
| Henry R. Johns. 


MINUTE STARS NEAR a«a LYRÆ AND 
B OYGNI. 


[27753.]—I_ HAVE lately been examining the 
neighbourhoods of a Lyra and B Cygni with a fine 
3zin. refractor by Browning (with powers of 40 
times and upwards), and should like to ask 
ee F. R. A. S. or Mr. Herbert Sadler (through our“ 
medium) if they could kindly tell me the magni- 
tudes of the following minute stars? Near Vega 
there is a very faint star (of course I do not allude 
to the comes), position angle about 345°, distance 
about 86", or yom a little more. The comes 
(11th magnitude) is so bright in comparison with 
the star in question that I should estimate the 
latter at not less than the 13th magnitude. 

Near 6 Cygni I see a coarse but very faint 
double star, position angle about 145°, and distance. 
about 90", or perhaps more, These stars are about 
the same distance apart as the two stars of B Cygni, 
and one especially is very faint; the brigntest of. 
the two I should guess to be the 12th or 18th mag- 
nitude, But I should be glad of a corroboration: 
of my estimates of magnitudes, &., if possible. 

Jersey. Wm. Locke Lancaster. 


STEAM-TIGHT JOINTS. 
[27754.]—E HAVE never used, nor to my know- 


ledge does anyone else use, any other mixture for 
hot water or steam-pipe joints (letter 27748) than 
a 
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equal quantities of “red and white lead, mixed 
well together immediately before using same. 
Note.—These remarks do not apply to such joints 
as are made with asbestos or indiarubber washers, 
&c, Memo.—lIt is advisable to get up steam or 
hot water immediately the joint is made, as it first 
softens, and the nuts and bolts will require tighten- 
ing up; afterwards it goes very hard. I would 
swill a joint with petroleum oil until it gave way. 
without breakage of anything important. It must 
be a wonderful sort of a joint that hot petroleum 
will not loosen. 


A., Liverpool. 


AN INTERNATIONAL SOREW-THREAD. 


[27765.]—OvR attention has lately been called 


to the editorial on “An International Screw- 
Thread,” in the issue of May 6, 1887, ENGLISH 
MECHANIC AND 
noting what you say in reference to our practice of 
making United States Standard taps slightly larger 
in their outside diameter, would say in reply that 
the reasons for doing so and the actual conditions 
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involved are evidently not clearly understood in 
their bearing upon the practicable interchange- 


ability of bolts and nuts, as carried out in this 
country under the above system, and I trust I may 
be more explicit in the general explanation of these 
reasons in the present instance. 

We can vouch for the truth of the statement 
that the United States Standard (also known as 


the Sellers or Franklin Institute) form of thread 


permits a much greater wear of the tap before the 
nut so tapped shows appreciable difference as com- 
pared with a standard gauge, even tenfold, as 
already stated in the correspondence to which the 
editorial refers, than is possible with the old style 
sharp V thread tap. 

The reasons for which are simply these: If the 
outside diameter be slightly increased, the amount, 
of course, varying proportionally. to the different 
diameters of the screw-threads used, this ‘addi- 
tional amount at the top of the thread will merely 
out a little higher in the inside of the thread of the 


nut, while if the screw which is to fit this nut be 


made standard in its outside diameter, the space so 
left above the top of the thread does no harm, and 
is really a benefit, for it allows particles of dust 
or foreign matter to lodge out of the way of the 
fitting surfaces of the screw and nut, and causes 
the entire bearing surface to be upon the sides 
of the thread, where it evidently should be. 

The diameter of the tap, measured tangent to 
the sides of the thread on opposite sides in the 
helical circumference, must, of course, be standard, 
referring to gauges which accurately represent the 
United States Standard thread for each diameter 
of boltor screw. : m 

This matter was referred to, with illustration, in 
a lecture delivered by the writer before the 
Franklin Institute, on “Standards of Length, as 
Applied to Gauge Dimensions,” February 29, 1884, 
and was reprinted in Engineering (London), Vol. 
XL. p. 580. Geo. M. Bond, 

Manager Gauge Department, 
the Pratt and Whitney.Co. 
Hartford, Conn., U.S.A., Aug. 6. 


THE EDMUNDS LATHE MANDREL 
—FRIOTION. 


[27756.]—I AM obliged to Mr. Gray for con- 
tinuing this discussion. I think its importance is 
sufficient apology for occupying your space. I think 
Mr. Gray is partly right in theory. Assuming that 
the frictional resistance increases as the square of 
the velocity, then running our lin. shaft at twice 
the number of revolutions would multiply the 
co-efficient at the lower speed by 4—that is, the 
frictional resistance is four times as great. The 
game in our 2in. shaft, running at the same number 
of revolutions ; the velocity is thereby doubled, and 
the frictional resistance four times as great. Now, 
as to Mr. Gray's statement that increasing the 
radius of the shaft increases the effect of the 
resistance—the moment, in fact. Now, I think this 
is quite right; but if Mr. Gray will excuse my 
saying so, I think this is rather a confusing way of 
putting it, for I think it is obvious that the lin, 
shaft running at a doubled number of revolutions 
is absorbing power at the same rate as the 2in. 
shaft at the original revolution speed, while, con- 
sidering the radius simply as such, it appears 
that we are absorbing work at the rate of the 
square of the diameter (due to increased 
resistance solely); while in the 2in. shaft we 
are (according to Mr. Gray) absorbing work 
at the rate of the cube of the dia. due tb 
increased frictional resistance (not friction itself) 
x increased radius. i 2 

Now it seems to me that the correct way to look 
at it is this: to consider the resistance due to friction 


| overcome through space = work done, . in our 


inch shaft, calling the diameter 1, and running at 
2 x (1 original speed in revs.), then the frictional 
res, = 2? = 4: but at the same time increasing 
the revolutions by 2 also doubles the distancé 
moved in a given time, therefore power not work 
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absorbed = 8. To take our 2in. shaft, running at 
1 revolution, by virtue of the increased diameter, 
we have doubled the velocity and thereby multi- 
plied the coefficient by 4; at the same time the 
circumference increasing directly as the diameter 
we have doubled the distance moved, and therefore 
the power absorbed = 8; but of course the work 
_ absorbed per revolution varies simply as the square 
of the velocity x distance moved (= of course 
circumference of shaft), therefore in the small lin. 
journal the work absorbed varies simply as the 
velocity 2 = 4, and in the 2in. one as the dia. 
cubed, since in the small journal we have squared 
the frictional res. by doubling the number of 
revolutions, w hilst still keeping the distance moved 
per revolution the same; in the larger shaft we 
double the distance moved per revolution, and con- 
sequently the work. Mr. Gray appears to use the 
term power in the ordinary engineering sense; I do 
not. I hold that work = resistance overcome 
through space, and power = work done per unit 
time (one minute as a rule), 

Mr. Gray's authorities are quite conclusive as to 
the reduotion of the coefficient with the load; but 
he will notice that Mr. Tower states that The 
frictional resistance increases more rapidly than 
the velocity ; but not nearly so rapidly as the square 
of the velocity.” Therefore the power absorbed in 
shafting varies not nearly so rapidly as the cube of 
the diameter; but something between the square 


and the cube. 
G. T. Pardoe. 
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ON THE LAWS, REACTIONS, AND 
CONSTRUCTION OF SOME FORMS OF 
PRIMARY BATTERIES. 


[27757.]—I WAS compelled to leave off in the 
middle of my description of the Lalande-Chaperon 
battery owing to the influx of Jubilee and other 
work. Having now more leisure, I propose to 
commence where I left off. have yet said 
nothing of the efficiency of the cell, Here are 
facts collected from what Mr. Stanley C. Currie 
says: 

A set of six cells (size not given) give on an 
average an output of 6,000 ampére hours (useful) 
Work, with a consumption of 1201 b. of zinc. Prof. 
Tait gives the E. M. F. as between °83 and ‘94 of a 
volt per cell on a cirouit of high resistance. The 
limit of fall, however, on open circuit was limited 
to 6 volt per cell—“ that is to say, one can get 
6,000 ampére hours out of above cells at a useful 
rate of discharge, say, 86 amps. without the E. M. F. 
falling below 6 volt (per cell.) Taking these 
figures, a set of six cells should give 6,000 x 6 x 6 
= 21,600 watt hours.“ 

For charging accumulators, Prof. Jamieson gives, 
= charging accumulators, 4°28lb, of zinc = 1H.P. 

our. 

The efficiency is not high, of course owing to 
the low H. M. F., but if the figures quoted by me in 
my last letter are correct, I fail to see why this 
battery did not come into general use, I should 
be glad of information on this head. 

As far as I can learn, the Newton cell is on the 
same lines, except that oxide of lead (presumably 
litharge) is used instead of oxide of copper. 

Having, however, described the Lalande cell at 
length, I do not think it advisable to go further 
into this cell, which is very similar to it, as far as 
I can learn, 

Turning now to the zinc lead peroxide cells, I 
will describe Bailly's, a cell of which I have had 
some practical experience, and which is most 
interesting. 

This cell (now introduced by the Globe Electrical 
and Engineering Company, of Westminster, under 
the name of the “Phoenix Accumulator”) is the 
invention of M. Phillimond Bailly, of Paris, where 
these batteries are largely employed both for 
lighting purposes and for power. They are of two 
kinds, lead-lead and zino-lead. In both forms the 
lead element is constructed on the Planté rinciple, 
but with M. Bailly's improvements, which he com- 
pares to “the venous system of the human body,” 
as the main conductor ramifies throughout the mass 
and picks up the current from every part. A sheet 
of lead is cut into a sort of fringe (Fig. 1), a long 
piece being provided for the main sonia 
to “apenas with any soldered joints; 
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quently the E. M. F. is higher than a lead-lead 
couple, being, in fact, 2°36 volts, or rather more. 
In discharging, the zinc plate dissolves in the 
dilute acid, forming sulphate of zinc, which is 
decomposed on recharging, metallic zinc being 
deposited on the zinc plate, and the sulphuric acid 
being again set free. Thus the zinc is never con- 
sumed, but only dissolved and redeposited. 

The action as regards the lead plate is precisely 
similar to that in the Planté cell, and need not, 
therefore, be described; but experience with 
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show that for lasting qualities under hard work 
the Planté type, though slow to form, is more 
durable than those in which oxide paste is used. 
The advantages claimed for the Phoonix aocumu- 
lator may be summarised as follows: The capacity 
steadily improves with use, and the peroxidised 
plate cannot shake loose; short-circuiting is im- 
possible, and a very large discharge can be obtained 
without injuring the electrodes; the internal re- 


in which porous plates or pots are used ; the E. M. F. 
of the lead-zino type is 2°85 to 2:87 volts, as com- 
pace with 2 volts from other batteries using lead- 
ead, which gives the advantage of re uiring less 
cells for the same E. M. F., and as each is much 


ave been submitted to hydraulic pressure, 
and can be worked into any shape. The surface of 
the lead plates thus constructed is very large, the 
lead wool giving a surface of 1°56 square metre for 
each 2'2lb. of lead, and every part of the mass is 
permeated by the fringes, which, being of larger 
section than the lead wool, cannot be destroyed. 
M. Bailly has had lead-lead accumulators in regular 
work for eighteen months, which have improved 


weight is very important. Hxperiments made 
with the Phoonix batteries, which have been 
employed for the past six months for lighting 
offices and workshops, show that although there is 
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with constant charging and discharging until 28 
amp. hours per 2°2lb. of positive plate is now 
obtainable. The zinc-lead type of battery differs 
from the other in that, for the positive plate is 
substituted a strip or rod of zino amalgamated in 
Fig. 2 shows a section of a 
battery ciroular in form of the ordinary zinc-lead 


The lead wool is contained in the receptacle 
outside the porous pot, the constant amalgamation 
of the zinc being provided for by shaping the pot 
s0 as to contain a small amount of mercury, and 
connecting the leading wire so that it is immersed 


The first idea of using a zinc-lead battery is 
certainly due to M. Reynier, who did not, however, 
use ordinary metallic zinc, but coated lead or 
copper plates with zino electrolytically. In the 
zinc-lead battery the action is as follows: The 
zinc is attacked by the sulphuric acid, and the 
peroxide of lead behaves as a depolariser ; conse- 


various designs of secondary batteries appears to 


packthread around a 


sistance is very ow much less than in any battery. 


‘ not think any o 
lighter than the lead-lead type, the total gain in 
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a certain drop in E. M. F. where zino is employ 
this is unimportant, and does not affect the lighting 
if a moderate current is taken. For purposes auch 
as electrical welding and for driving motors where 
a very large current is taken, the fall in E. M. F. is 
of little consequence. The following comparison 
of sizes of Phoenix batteries and the last size of 
Elwell-Parker batteries may be of interest :— 


Phoenix. Elwell Parker, 


‘Capacity in amp. hours... 50 60 
Weight complete with 
Sf Tb. 32lb. 
Max. normal discharge... 10 amps. 9 amps. 
Dimensions (external) ...14 x Hin. 10} x 3 x ŝin, 
Capacity in amp. hours 100 110 
Weight complete ......... 45lb. dölb. 
Max. 10 i discharge... 30 amps. 16 amps. 
Dimensions (external)... 11 5 iin 104 x 6 x Sin. 
x 4hin. 


In connection with these batteries a new in 
sulating material is employed termed “ Phomix 
Varnish,” which is employed for cementing the 
ends of the celluloid and for lining wood cases, and 
it is claimed for this that the insulating properties 
are as high as Chatterton’s compound, while the 
cost is the same as parafitn wax. It melts ata 
higher temperature than the latter, and is not so 
easily detached, I mention this as I have seen 
many inquiries lately for such a material as this, 
and although I have not tried it, I believe it to be 
good. I may add that the above forms of accumu- 
lator can be seen and tested by any electrician 
desirous of so doing at the Globe Company's office, 
7, Carteret-street, Westminster. 

Electrician. 


SURGICAL SUOTION PUMP. 


[27758.|—I-SEE in the “E. M.” of August 12th 
that another case of death from the attempt to 
save life by using the mouth as an air on suction- 

ump has occurred in the person of a Mr. W. 
onnor Lysaght at the Bristol Infirmary, Why 
should this be? I beg leave to submit the follow- 
ing sketch of an appliance for the job, and hope 


that some surgical instrument maker will de 
found to take it up and put it in the market. 
I am tolerably acquainted with the various 
appliances, but know of nothing that can be relied 
upon for such a purpose, applicable as an exhauster, 
quick in its action, simple, not likely to get out of 
order by lying by, and no valves. Such you have 
here. The idea is taken from a sketch of a hand 
pump I had seen some 20-odd years ago, that was 
constructed for the sinking a well through a bed of 
live sand. Itis true we can do nothing for the 
unfortunate individual that has been sacrificed j 
but we may prevent any other useful member o 
society froin being sacrificed under similar oiroum- 
stances. If no surgical instrument makers can be 
found to take it up, surely we can find some 
amateur or practical mechanic to do so, and the 
expenses might be raised by a penny subscription 
from the subscribers of the ° E. M. -a mould made 
to cast them in, the material that they are to 
be made of, pewter, the same as the common 
pewter 1 es, and in memory of Mr. Lysaght— 
call it the yeaght—and if got up by the sub- 
scribers of the “E, M.” might be distributed 
among the hospitals and infirmaries. Was there 
not a premium for such appliance some time back? 
I fancy I have some recollection of such, but do not 
recollect seeing any answer to the same. 

Description of sketch: A is a stout washleather 
washer connected with beeswax and rosin to 
trumpet mouth; B is the body, made of wood, 

lass, or pewter ; C isa diaphragm of sheep, lamb, or 

Eid or of any skin dressed as such, tied with a 
roove at G, and made fast on 
the tubular spindle of Dat H, with a nut or washer 
against a collar I, made fast by soldering on spindle 
of D, and can be made of any hard wood. The 
spindle does not come right through, but the hole is 
through; and in manipulating with the exhauster, 
the thumb is operated in lieu of a valve. Ido 
er description of it is necessary. 

In operating a piece of sponge is put into warm 
water and squeezed dry, and is put into the recess 
F and the washer wet, 

Jaok of All Trades. 
Sky Parlour, London Hast, 
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PHOTO 8 ő HOLIDAY DARK- 


[27759.]—HAVING seen a number of letters on 
this subject, it may interest some of “ours” to 
hear about a dark tent that I have made, and 
found very useful when away for the holidays. It 
has two advantages—its portability and its cheap- 
ness. When open it somewhat resembles a bell, 
and roughly speaking, it consists of a table, an 
umbrella, and covering. It may be described as 
follows :— 

1, As to the table. This is made of tin. pine, 
and is sector-shape, being 2ft. in diameter. I have 
constructed it in three folds for convenience, as 
may be seen in Fig.1. For the legs I have used 
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PLAN OF TABLE 


three stout bamboo canes, which are more service- 
able than wooden ones. 

2. As to umbrella and covering. Into Block A 
I secured a Japanese umbrella about 20in. in 
height, with radius of 15in. diameter. A covering 
was then made of red (outside) and yellow (inside) 
sateen (which took up about ten yards). This bein 
secured by a tape beneath the table. From one o 
the sides a 15in. square was cut out, and for lack 
of better description, a bottomless sack was to this 


cavity sewn, into which one could get one's body. 
The m was taped so that I could tie it around my 
waist, 

3. As to its use, In order to make more com- 
plete, I added a piece of indiarubber tubing to the 
top of the umbrella, so as to have constant supply 
of water, and a tray with sink attached—in that 
51 making everything handy for development. 

n conclusion, I can strongly recommend the 
tent, and hope that some of our readers who are in 
want will give it a trial, The cost for making 
would be about five or six shillings. 

Geo. Heys Jones. 

12, Addison-gardens, Kensington, W. 


PROPULSION OF STEAMSHIPS. 


27760, ]—I AM obliged both to“ A., Liverpool,” 
and “ Engineer, Torquay (letters 27686 and 27687) 
for their criticism of my notion, and in accordance 
With suggestion of Engineer propose to go 
more into details and figures, having made some 
alterations in application of principle which I 
trust will meet most of the objections advanced by 
“ A., Liverpool.” 
_, Undoubtedly the friotion would be considerable 
if the pipes were carried all the way from centre 
of vessel to stern and bow of ship, but by shorten- 
ing the pipes to some 4ft. or 5ft. in length, and 
bending them down at some small angle, say, 20° or 
26°, let them discharge the water through bottom 
of ship, a foot or two above keel, the friction in 
pipes would be no longer fatal, as we hope to show 
when we come to calculate its amount. 
The annexed diagram illustrates my ideas as 


reconstructed, and also shows the relation of the 
water cylinder and piston to the piston and cylinder 
of engine. There will be no additional displace- 
ment, as the weight of cylinders and pipes, even 
when filled with water, will be less than that of 
screw and shaft. When the piston descends, a 
valve will close the forward pipe, while the valve 
of the after pipe opening will permit of the water 
being driven through it; when piston ascends a 
reversal of this will take place, the after valve 
closing, the forward one opening. 

In order that the principie may be calculated 
out, and compared with the work of the screw, and 
of the centrifugal discharge pump, let us take the 
Waterwitch. She was an iron-plated gunboat, 
162ft, long and 32ft. beam, draught 9ft. 9in., and an 
immersed midship section of 302 square feet, dis- 

lacement being 1,062 tons, At a speed of nine knots 

= 15˙2ft. per second) I make her resistance equal 
to about 461b. per square foot of immersed midshi 
section, giving a total resistance of 13,892lb., this 
to overcome at rate of 15:2ft, per second would 
require a pro one force of 211,158]b. per second 
or 884H.P. only, and as the centrifugal pump used 
up 750 horse in producing this speed, there was a 
waste of energy of 366 Hf. P., close on 50 per cent. 
A screw would produce the same velocity in same 
vessel with an expenditure of 576H.P., a waste of 
about 33 per cent., it is thus clear that the centri- 
fugal pump is a failure as compared with screw. 
There would be a considerable friction in the water- 
wheel itself, the water being driven with such 
great velocity, and the bent pipes would also waste 
a large amount of energy. 


If we now suppose the waterwheel and its 
apparatus out of the way, and two cylinders placed 
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deep in ship each side of keel, a little way aft of 
middle line of vessel, so that she may be brought 
down by the stern, as in most screw steamers, 
each cylinder having two pipes at base, one point- 
ing aft, the other forward, passing through bottom 
of vessel about a foot or so above keel; the water 
pistons in each cylinder would be 3ft. diameter, 
and have a stroke of 6ft., area being about seven 
square feet, and would at each stroke drive 42 
cubic feet of water through after-pipe, the area of 
which being 75in., say, half afoot, would give a 
velocity of 84ft. per stroke, or as the time occupied 
by the piston in descending would be one second, a 
velocity of 84ft. per second. 


The orifices of the pipes in bottom of vessel 
would be situated about 6ft. below water level, the 
pressure being equal to sectional area x 6 x 64, or 
884lb. per square foot, and consequently pressure 
upon piston when down would be 7 x 884 = 2,688lb. 
The force necessary to overcome this pressure may 
be disregarded in our calculation, as we recover it 
in less friction through the forward pipes where it 
helps to force up piston. 

Let us suppose each piston makes 22 strokes per 
minute, driving the water through after-pipes with 
a velocity of 84ft. per second each stroke. The 
external water resists this column of water, accord- 
ing to the formula — , — and as 29 is 
practically equal to 64˙2, we may say area x V2. 
Area of pipe is $ft. and so 4 x 84? = 8,578lb., and 


to overcome this resistance at 84ft. per second 
requires a force of 3,528 x 84 = 296,352ft.-Ib., 
which, at 22 strokes per minute, represents, say, 
197H.P., or, for the two cylinders (44 strokes), 
394 H. P. 

We have next to consider the friotion in the 
pipes; that in the oylinders may be disregarded, 
the velocity being but 6ft. per second. The sur- 
faces would, of course, be made as smooth as 
possible to reduce friction to its minimum; but in 
the mean time, let us take it that the friction would 
be the same as that upon screw-blades. A co- 
efficient of J4lb. per square foot at a velocity of 
17ft. per second, and as the friction increases as the 
squares of the velocities 172: 842: : 14 = 871b. per 
square foot, internal. area of pipe 10ft. gives 370lb., 
which resistance at 84ft. per second would require 
a force of 370 x 84 = 31,080ft.-lb. each stroke, or 
for 22 strokes per minute, say, 20H.P., and for the 
four pipes 80H.P. This would then be the total 
friction at 44 strokes per minute, and giving a 
velocity of 15°2ft. per second to a vessel like the 
Waterwitch, 

It is evident there can be no real slip in 
machinery of this kind. No matter what the 
velocity of the vessel is, the stream of water issuing 
from the pipes will experience the same resistance 
and the piston the same pressure ; otherwise a 
vacuum would be formed. There is an apparent 
slip from 8ift. to 15ft., 69ft. being expended in 
overcoming resistance of vessel. 

I do not mean to say that in practice only 80H.P. 
of loss would be found ; the frictions of valves and 
of cylinders, and the difference in the angle of 
pipes from the resulting line of motion of vessel 
(about one-fifteenth in this case), would bring the 
loss up to 100H.P., perhaps; but if it even rose to 
160 or 200, the principle would compare most 
favourably with screw, so that there is a good 
theoretical margin upon which to work. 

Nomoplast. 


[27761.J—IN letter 27686 (p. 535), A., Liver- 
pool,” is right as to its being an Edinburgh man 
who brought out the hydraulic propulsion of steam- 
ships by a turbine and reversible nozzles; his 
name was Ruthven, and it was known as “ Ruth- 
ven's patent. I remember, when a lad, watching 
the building (at Granton, near Edinburgh) of a 
deep-sea fishing vessel to specifications prepared by 
Ruthven, and specially fitted with his hydraulic 
motor and nozzles. It was launched, fitted up, 
and tried in every way; but the result was a 
failure, the speed being so low. I think it was 
Admiral Elliott who took it up, and induced the 
Admiralty to fit out the Waterwitch, which was 
also a failure, The L. F. B. had one of their steam 
floats (which was moored at Southwark Bridge for 
many years) propelled on this system, but the 
speed was very low; the float which is now in its 
place is fitted with paddles. 

Perhaps “ Engineer, St. Mary Church, Torquay,” 
might be able to give an opinion as to the advantage 
in speed derived from the overhang of the stern of 
a vessel above the screw, so as to in a manner box 
it, as one of the steam launches which ply between 
Torquay and Paignton is so fitted ; it seemed to me 
to prevent the launch going down by the stern 
when on full speed, and to my feeling made the 
motion more comfortable and steady them in the 
other two which have no overhang. Dens. 


| MECHANICAL EDUCATION — TRADE 


COMPETITION, 


[27762.]—HARLY in the present century an 
ancestor uf mine, then in his youth, was thrown 
much into the society of a superior class of Bir- 
mingham merchants and manufacturers. At this 
time Boulton and Watt were pouring out from their 
Soho works machinery which promised speedy revo- 
lution in the mechanical world, in the manual labour 
market, and in the locomotive power for transit of 
people and of merchandise. At this Soho factory 
the first guide-screw had its birth. 

Fired with manufacturing enthusiasm, and 
having ample means, my relative built foundries, 
machine shops, smithies, nail forges, &c., in a 
small town on the borders of the Midland Counties. 
Many hundreds of tons of horse nails, made on 
these said premises, have passed through my own 
hands during some five years (1850-5); but the 
nail forges are now all silent, and the consumers 
are now supplied by machine-made nails, uniform 
in size, perfect in quality, and at a price defying 
the competition of the hand-made nail forges, in 
immense quantities from Norway. 

I take this instance for another reason. The 
Foley family had (I still po in part) great 
estates in the counties of Stafford, Woroester, 
Hereford, Warwick, and Gloucester—their ancestor 
was a Dudley nail-forger and an amateur fiddler. 
At thistime the split nail-rods were imported from 
Norway. Foley fiddled his way into the ironworks in 
Norway (or Sweden ?), got possession of the secret 
process of slitting the plates of iron, and, as a 
result, amassed an immense fortune from putting 
his information into operation. 
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Now, not only in every blacksmith’s shop in 
Great Britain are these Norwegian nails in daily 
use, but they are exported to every country where 
horses are shod, thus depriving England of a vast 
and ever-increasing industry, both in the manufac- 
ture of the iron (notably at Lydbrook, in the 
Forest of Dean) and of the nails. 

J invite opinion as to the actual cause of Eng- 
land being thus superseded. 
The Lydney Dispenser. 


NOTES ON THE CONCERT - ROOM 
ORGAN, 


[27763.] — HAVING read Mr. Audsley's two 
articles on above subject, and taking a great 
interest in such matters, I venture to suggest that 
in the attempts to revolutionise the art of organ 
building he has overstepped the mark. In the first 
instance, the sore point appears to be that at least 
half the pipes of an organ are not inclosed ina 
swell-box, and that in consequence of this they 
blurt out the same tone from Jan. 1 to Dec. 31. 
Any organist or organ builder will naturally ask, 
Why should they not? and would like to know if 
Mr. Audsley is not aware that when pipes are in- 
closed ina swell box a certain amount of tone is 
sacrificed. Let anyone, for experiment sake, sound 
a chord on the open diapason of the great organ, 
and then directly following the same on the dupli- 
cate stop of the swell (open), and they will (after 
making allowance for the softer voicing of the 
latter) notice the loss of penetrating power. 

Are the organists of the future to be confused 
with three or four swell pedals? Just imagine 
anyone having to prepare the same in forte pas- 
sages of a chorus such as “ Unto us a child is 
born,” &c. I think that readers of the E. M.“ will 
agree with me that the time has not yet arrived to 
pooh-pooh the great organ works of Handel and 
Bach, and in playing the fugues of the latter, a 
multiplicity of swell pedals would be a positive 
nuisance, 

It must be borne in mind that our organ builders 
are not blind to the requirements of the age, and 
that whatever means they might adopt for making 
each manual expressive, the expression is, to an 
extent artificial, when compared to that of orches- 
tral instruments, as the amount of tone is regu- 
lated after the wind has passed through the pipes, 
and therefore limits the diminuendo and crescendo. 

Doubtless some of the stops of the solo organ 
ought to be in a swell-box; but we shall not do 
amiss if, for the sake of contrast, the choir, great, 
and pedal organs are allowed to remain as they are. 
The idea of the manuals being away from the 
organ is, of course, a reasonable one; but wh 
should the organist be privileged to hear the effect 
of his own performance any more than the members 
of the orchestra? I will hereremind Mr. Audsley 
that as an exception to his statement “that every 
other concert-room organ in England displays the 
same unsatisfactory state of affairs,” he has over- 
looked the one at Albert Palace, which has a re- 
versed console away from organ. 

Carolus Rex. 


[27764,|— YOUR correspondent, “A Lover of the 
Organ, in his remarks (in letter 27715) uses rather 
sweeping and erroneous statements concerning 
organ builders by saying “all French and English 
organ builders advocate placing as much of the 
pipes in one or more swell boxes as possible, in ac- 
cordance with Mr. Audsley’s views. Such is not 
the case, inasmuch as many of the older firms, and 
indeed many of the recently established ones, do 
not fall in with Mr, Audsley’s views at all— 
“ more’s the pity,” for a perfect organ should: be 
expressive in all its departments. He also states 
that the “great” reason against the system is that 
the confinement in a swell box entirely destroys the 
tone. This is not the case: it is simply a matter of 
the great expense attendant on such an arrange- 
ment. For if the “great organ” were boxed in, 
the front pipes would be necessarily so, and the 
appearance and artistic arrangement of the“ front 
rendered useless—unless the front were a “sham or 
dummy one; but this would entail a set of dupli- 
cate pipes nearly as costly as a “speaking front” 
to give an appearance of an organ being there. 
Again, pipes are not injured in tone by confine- 
ment in a box—quite.the reverse. Again, English 
organists and builders kave heard the effect of 
finely-voiced pipes in an unconfined space—in 
fact, they have heard finely-voiced pipes in all 
sorts of positions and all sorts of build- 
ings. Again, reeds are not spoiled by being 
placed in swells. If they are coarse the 
swell box improves them, and does not “much 
spoil” them, as stated. I never heard that putting 

err Schulze’s pipes in a box caused the fine 
quality to disappear; nor, indeed, did any other 
person, Again, we can make such pipes as Schulze 
poe ay, and voice them, too. faot, 

nglish organ builders, as a rule, are second to 
none, either in construction of mechanism or pipes, 
and they are no way inferior to any German or 


Frenchman in being able to voice a reed or flue 
ipe. When we hear of “big” things in France, 
ermany, and America, and even in Russia, we 

should not lose sight of the fact that £ s. d. with- 

out limit produces these, and I believe that if we 
got an order to produce an organ that could be 
played in England and heard in America, we could 
do it, if some millionaire would lay the electric 
cable for us. We are truly thankful for ideas 
from other countries, and no doubt they are for our 
achievements ; but to dub us all, both organists and 
builders, as never having heard this or that, or that 
we can't make pipes, is “rather” strong. I may 
add that I hope to see the day when Mr. Audsley’s 
views will be generally adopted as far as means 
and space will permit, and also to state that Mr. 
Best is not the only one who can manipulate an 
organ fairly well, as we have a “few” at least as 
dexterous with hands and feet; but modesty does 
not allow them to “ blow their own trumpet.” 
Wm. Robinson, Organ Builder. 
Preston. 


ORGAN MATTERS. 


[27765.|—THE best book for amateurs (letter 
27747, p. 587) on organ tuning is by A. Hemstock, 
of Diss, Norfolk, price 2s. 6d., obtainable from the 
author direct. The stopping of a Prinvipal and 
15th is probably a “ game that as an experiment 
is “ not worth the candle.” Carolus Rex. 


27766.|—I HAVE much pleasure in replying to 
“Chamber Organ’s” letter in your last issue. 
There is not a really good book on Organ Tuning 
known to me; but there is a pamphlet, entitled 
“Organ Voicing and Tuning; a Guide to Ama- 
teurs, which “Chamber Organ” will doubtless 
find useful. It was published by C. W. Brabner, 
London, in 1879; and can be procured from Wil- 
liam Reeves, 185, Fleet-street, London ; price 1s. Gd. 
Now, with reference to his organ stops. Here I 
find some little difficulty, for not having examined 
those he wishes to convert, I cannot assure him of 
a successful issue. In such an instrument as he 
describes there can be no doubt that two stopped 
flutes, of 8ft. and 4ft. tone respectively, will be in- 
finitely more valuable than the noisy principal and 
fifteenth. The question is, can the said principal 
and fifteenth be converted into decent Lieblich- 
Gedacts? There is just a danger of having too 
much stopped tone, seeing that there is a stopped 
diapason already in the organ. If there is room on 
the wind-chest, I should advise doing away with 
the fifteenth and inserting in its place a very 
small-scaled string-toned stop of 4ft. This would 


y | add variety and mix well with the covered stops. 


He should by all means carry the open diapason 
down to CC. 

I know so many organ builders capable of doing 
what is required, at a moderate price, that it would 
be invidious to name any one; but “ Chamber 
Organ” cannot do better than employ the firm he 
names. G. A. Audsley. 


SHOULD WE EAT SALT OR NOT f 


|27767.]—I ACCEPT all opinions against the 
use of this mineral product—cum grano salis! 
Galton, the South African traveller, only found 
one small tribe, the “ Ovampos,"’ who were ignor- 
ant of its savour. Now, all the springs and minor 
rivers of that wide region are strongly impregnated 
with the same. I could rarely get a thirst-quench- 


ing draught of Aqua pura, except from the iron] 


tanks at the farmhouses, constructed to catch the 
rainfall; the prevalence of Tania having fright- 
ened wise people from getting a water supply at 
the dams on the low lands, which swarm with the 
ova of parasites left on the soil by sheep and 
cattle, and constantly washed downwards by every 
storm besides. Tea and ooffee are rendered very 
nauseous by brackish water, and I have often 
thrown the tempting liquid away, it so resembled 
the apothecary’s black dose. When I was driven to 
drink in desert places, I have chewed the succu- 
lent stems and leaves of Portulacaria afra (em- 
ployed by the early colonists as a pleasant substi- 
tute for rhubarb in puddings, being sub-acid), or 
like the wild men and wild quadrupeds, I have 
found great relief in munching the juicy foliage of 
the large Mesembryanthemum (or Hottentot fig). 
Those salt-seeking creatures, the gazelles, are 
usually found very far away from any water, 
browsing continually on this cool vegetation, which 
has often saved the lives of lost explorers. I have 
met with isolated imitators of Adam all over the 
world—men and women—who have argued that 
even bread is superfluous and unwholesome, and 
that the “fruits of the earth” are sufficiently 
nutritious without adding to our food list. It is 
stated that Adam and his wife, on their expulsion 
from the Garden, covered themselves with the 
“ skins of beasts”; of course, they killed them, 
and we may naturally suppose, ate them, too, 
having no longer any fruits to support life. Salt 
being mentioned at no great length of time follow- 


ing the above event, leads us to suppose that it 
had become well known, and most probably added 
to the insipid flesh meals, The learned Govern. 
ment botanist of Ceylon (quite another Linneny 
in his devotion to science) practised the frugivor- 
ous regime rigidly for 80 long years, at the end of 
which period he found himself prostrated by pre- 
mature senility, and was actually carried on 
board ship, with the good medical advice of 
adding animal substances to his hermit's bill of 
fare! Perhaps the constant survey of Adam's 
Peak” in his close vicinity (where a pseudo- 

igantic footprint is exhibited as a relio of the 

atriarch), and the glorious beauty of those 
gardens at Peradenia, prompted the professor to 
take the great first gardener as his model! That 
holy vegetarian of the East, the Brahmin, adds 
quantities of clarified butter and baked flour 
sugar, and salt to his numerous dishes, w. 
down by immoderate draughts of cow's milk—s 
dietary more than nutritious to a lazy priet, 
Why is free muriatic acid found in the gastrio 
juice of a healthy human being, salt in his blood, 
bile, and urine? Why are the same absent, a 
very deficient, in all cases of Asiatic cholera? I 
am writing with the table of comparative analysis 
before me. Why does a solution of salt injeoted 
into the veins of a cholera patient at once produce 
the most hopeful symptoms, though but generally 
temporary, the heart and stomach being too feeble 
to benefit by the treatment? Dr. W. B. O’Shangh- 
nessy, of the Calcutta Medical Hospital, whose 
school of anatomy dissected sixteen human bodies 
daily, was the first experimenter in this line. His 
report on the Chemical Pathology of Cholera was 
published by the London Central Board of Health, 
page 54, January, 1832. The operation was 
accordingly performed by Drs. Latta and Lewins, 
of Leeds, and with perfect success, and Dr. Gird- 
wood, of London, rescued by its means five utterly 
abandoned cases. In many instances the measure 
failed through the inexperience of the operators 
and the introduction of air into the veins. Inno 
one instance did it do any harm, or accelerate the 
progress of the disease. Seventeen cases were 
recorded of its success. Now I think this is a 
crucial test of salt being non-poisonous to the’ 
human system, a decoction of tobacco leaf or pure 
alcohol (for those who like to compare two potent 
narcotics with muriate of soda) would have 
destroyed life rapidly. 


Dr. W. B. O'S.’s analysis of healthy gastric juice 
—the chief agent in digesting our food, says :— 
„Phe acid has been proved to be the muriatic with 
traces of the acetic.” Hence the moderate use of 
table salt forms a necessary constituent in the 
digestive laboratory. 

Addiction to salt is very exceptional. I know of 
no race of men but the Mohammedan fanatics of 
Egypt—both Turks and Arabs—who eat itin 
quantity that they may produce intense thirst, and 
so be enabled to imbibe copious draughts of water 
from old Nile (that mysterious river almost deified 
bytime and tradition). Nearly the whole world eats 
salt sparingly, as they do mustard, that valuable 
digestive condiment, and pepper, that less-known 
febrifuge and antiseptic (of which I may possibly 
tell you more some day). The pigeon, unless he 
gets a liberal supply of salt, becomes diseased, and 
flies away to some other home where he has dis- 
covered his medicine. “Salting” them is a well- 
known term amongst the dishonest fraternity of 
bird stealers, who make up a compound of clay, 
mortar, and rock-salt on a house-top, where they 
entrap these winged wanderers. oe 

All the equine genus appear to have an instinot- 
ive love of the mineral. I have been encamped 
in a desert where the small water supply was un- 
drinkable to me, yet my mules and horses fought 
over it and were continually imbibing the saline 
element; the beef of the cheap butcher's shops 
throughout India is so infested by Cysticercus 
that medical inspectors go their rounds of examina- 
tion, and the sheep belonging to Huropeans recelvé 
a daily allowance of rock salt; otherwise they 
not fatten, but become diseased. All Government 
cattle and troop horses receive a certain quantum 
of the mineral, due to the long experience of vete- 
rinary surgeons. In the vast Indian Empire salt 
has always been considered as ranking next to 
grain in dietary value—a necessary of life, and not 
a luxury, as opium, alcohol, and tobacco. I was 
astcnished and amused just before leaving the 
East at a confession made by a certain Presi 
of the United States on his travels. He said to 
me: “I thought no Englishman ever lived to 80 
years of age in India! I had always been told 
so; but here are you and several others I have 
met lately, quite strong and healthy, who have 
lived more than that term in the country | 
very old mental saying of an expressionless face 
is this: “ No salt in the composition.” I have 
only met salt haters among drunkards — black 
and white; in the melancholy case of & 
well-educated Englishman in good oircum 
stances, the sight of a salt-cellar nausea 
him so much that it was always remo 
from the table. Natives have assured’ me r- 
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peatedly that when a man is bitten by a venomous 
snake, he always calls salt sugar—it tastes so sweet 
tohim! I fully believe there may be equivalents 
to the action of muriate of soda, I have before 
noticed that. Ihave hunted the larger fauna of 
India in the newly-burnt plains ; revelling in white 
ashes were the greedy quadrupeds, from the 
rhinoceros to the wild boar, eating the crude soda. 
There are many salt-loving plants and trees in the 
vegetable kingdom, among esculents, notably the 
sea kale and asparagus, which absorb a large 
amount; hence in horticulture we bestow a large 
amount of the mineral to compensate for their 
inland culture: moreover, it is a cheap and effi- 
cient insecticide. What life, be it animal or vege- 
table, can withstand corrosive minerals—copper, 
mercury, and arsenical salts in particular ? Even a 
coal heap near the roots of a timber tree I have 
seen bleach the foliage and subsequently kill the 
trunk, Salt is a widely-known antiseptic. It was 
remarked by a wise head during that memorable 
cholera invasion of 32 that large salt eaters and 
consumers of home-brewed bitter ale and sound 
cider gave the best returns of health. Eos. 


27768. DR. S. DODDS is quite correct when 
she says, page 586, that the fact that we like or 
dislike a thing is no proof whatever as to the 
quality of the article,” hence, of course, the ex- 
ceptional circumstance of certain animals disliking 
salt is no prooi of its being injurious. Be it 
remembered that Dr. Allinson used the statement 
“that animals in natural state would not touch it” 
in support of his contention that it was so. 

I suppose no one will try to prove that it is 
always necessary to take additional salt at time of 
eating our food. What is argued is that salt is 
absolutely necessary—how or when we take it is not 
important. Dr. Doddsasks questions, the ability to 
answer which appears to be the voucher for one’s 
desire to know the truth of the matter, although 
why it should be so seems rather obscure. The 
first is, Why do not all animals hanker after salt? 
It has already been stated that all animals do 
hanker after salt if deprived of it. Of course, if 
they have sufficient in their food or drink they 
may not do so. Dr. Dodds certainly says that she 
knows thousands of healthy animals who will not 
eat it; but what Dr. Dodds should dp, if she can, 
is to prove that they do not obtain any; in this 
case, of course, none will be found in their blood, 
none in their urinal or lachrymal secretions, which 
would certainly be an extraordinary circumstance. 
I should here like to ask Dr. Dodds a similar 
question, supposing that she, like most people, 
considers scarlet fever infectious—Why do not 
all people take scarlet fever ? 

The second question is, Why is it that some 
animals are easily killed with salt ?—birds and 
chickens, for instance? (I always thought a 
chicken was a bird, but no matter). Well, chickens 
are not easily killed with salt. On the contrary, 
“The Practical Poultry Keepers’ Guide” (11th 
edition), published by Cassell, in the directions 
given for feeding chickens, it states: “A little 
salt should always be added.” At a farm where 
I am at present staying many fowls are kept, and 
the people tell me that they never heard of salt 
being bad for fowls. 

Questions _3 and 4 need not be considered, 
for that portion of them not treated under one and 
two is foreign to the question. 

I now wish to ask Dr. Dodds another question : 
She states that if the animals mentioned by her, 
and which have never learned to like salt, were 
removed to a place “where the only water they 
could get. would be alkaline,” the case with them 
would no doubt be different—i.e., I suppose they 
Would not only eat salt, but like it. The taste of 
salt is not alkaline, and therefore it is not a case of 
learning to like it. Why, then, is there no doubt 
that the oase with them will be different? 

Let the anti-salt-eaters bring forward clear cases 
where animals have been entirely deprived of salt, 
and have not in consequence suffered in health; we 
may then believe that salt is unnecessary. The 
experience of Vin Bleu” and a correspondent in 
your previous issue prove nothing, except, perhaps, 
that of the latter, who says that since he has left 
off 1 ee he has continued in his usual good 
health. Salt-eating, then, did not do him much 
harm, since he has not improved in health. Why 
should people take upon themselves to persuade 
others not in a position to study the matter for 
themselves to abandon so universal a practice of 

ing with their food a substance which men who 
have studied the subject say is absolutely neces- 
sary—animals deprived of it quickly dying, but 
Which if supplied with an extra quantity improve 
in appearance and health ;—a substance which, to 
most persons at least, is very palatable and appe- 
tising, which places in the hands of poor agricul- 
tural people a means of preserving food—to them 
a, most important matter:—a substance which 
nobody as yet, so far as I know, has proved to be 
injurious, which has been used from the most 
remote times? I think that persons so doing are 
mischievous, The use of minerals in the b y is 


little understood ; they may, however, and inquiry 
shows that they probably are, of the utmost im- 
portance. It was once thought that fish placed in 
distilled water died because of the absence of 
dissolved air; but Dr. Ringer has shown that the 
cause of their death is the absence of the minute 
quantities of certain salts contained in ordinary 
water, the presence of these salts preventing the 
disintegration of tissue of gills which otherwise 
takes place. For all we know, common salt may 
play as importanta part in our economy, and I think 
until it is proved beyond question that its use is 
distinctly and practically injurious, people would 
do well to take no notice of those persons recom- 
mending the abandoning of its use. 

I am writing many miles from home, and quite 
away from books of reference, with only your last 
issue before me. In making references to your 
correspondent, I have only my memory to rely on; 
I trust, therefore, that any misquotation may be 
excused and corrected. 

Coniston, Lancashire. Kensingtonian. 

.[27769.J]—I HAVE little doubt that much of the 
intemperance that prevails in England proceeds 
from our excessive use of salt in cooking. The 
English army in the Peninsula were notorious for 
their intemperate habits; and it is a very signifi- 
cant fact that Sir John Burgoyne says, in a letter 
written among them, and printed in his life, that 
the Spaniards were astonished at the quantity of 
salt the English soldiers used; from which it is 
to be inferred that the Spaniards take very little 
of it, and they are celebrated for temperance. The 
most abandoned drinker I ever knew almost buried 
the very little meat he ate in salt. Sir Walter 
Scott was unable to leave off whiskey, though 
strictly charged to do so by his medical advisers; 
and it is incidentally mentioned that he was a great 
salt swallower. 

If wives, who complain of the curse of drink 
would put little or no salt in the water they boil 
their vegetables in, and sprinkle little or none 
over their roasting meat, their husbands would be 
able to resist the demon much more easily than 
they can at present. I verily believe that a crusade 
against an intemperate use of salt would in very 
many cases prove more remedial than direct attacks 
on excess in drink. A. G. 


[27770.J—IN the letter for which Mr. Macbean 
(p. 586) has made himself responsible, there is a 
slip of the pen which it may be as well to point 
out promptly. Dr. Susanna W. Dodds is made 
to say: “ If the writers who are so much exercised 
on this question were really in search of truth.” I 
thought we English Mechanics were in search of 
truth. Nun. Dor. 


GAS-BURNERS AND GAS COMPANIES 


[27771.]—GAS companies are so frequently 
attacked in the Press—generally by those who 
show they know nothing about gas—that the fol- 
lowing suggestions may be of interest to your 
readers as indicating the manner in which gas 
ergineers are prepared to deal with the public. 
They areremarks from a paper by Mr. G. Hislop, 
read before the North British Association of Gas 
Managers:—The loss of gas through imperfect 
means of combustion is a fact so well known to 
every intelligent gas engineer or manager that I 
have thought it quite unnecessary to submit expe- 
rimental proof in support of it. The value of the loss 
in Great Britain has been variously estimated, and 
40 per cent. of all the gas consumed has been named; 
but assuming it to be 25 per cent. only—and that 
no one will dispute with me for one moment—and, 
taking the annual quantity of gas sold, as given by 
Mr. Newbigging, viz., 92,637 millions; and taking 25 
per cent, of that quantity at an average rate of 3s. 
per 1,000 cubic feet, we have a sum of not less than 
£3,473,887. But this does not by any means repre- 
sent the value of gas lost, if considered in relation 
to the results now obtained by some of the regene- 
rative lamps in use. The estimate refers to pre- 
ventable loss even by the use of proper burners of 
the more common type. 

It is unnecessary to ask why the gas consumers, 
as a rule, quietly pay for such loss. They pay for 
it as a rule with utter ignorance or unconsciousness. 
The question involves a knowledge of chemistry— 
the chemistry of combustion—and the knowledge 
of atriform bodies in general, whereas very few 
possess such knowledge to enable them to devise or 
adopt means for its prevention; indeed, under the 
circumstances, I feel inclined to accept the proverb 
or aphorism, that “ignorance is bliss,” while 
abhorently rejecting the complimentary sentence, 
that “ it is folly to be wise,” since when the remedy 
of an evil is beyond the power or capacity of an 
individual, he may, after all, be better without 
the knowledge of its existence. This, however, by 
no means justifies the existence of an evil, so long 
as its existence is within the knowledge of others 
immediately concerned, and who possess, or ought 
to possess, the knowledge and capacity requisite to 
cope with it. I maintain, therefore, that it is the 


duty of every gas company and corporation to bridge 
over all deficiencies in science or general know- 
ledge on the part of their consumers, and supply 
them with the means of economically consuming 
the gas they deliver. In every N of trade 
or commercial enterprise the producer is careful to 
show up to his patrons the special features, 
capabilities, or superiority, it may be, of his over 
all other competitive productions, in order that 
with such knowledge the value of the products 
may be enhanced. I think it unfortunate, however 

that in the matter of gas supply these principles and 
precautions have been entirely ignored, and that, in 
my opinion, tothe discredit of all concerned. We not 
infrequently find gas committees and their engi- 
neers advocating the so-called reform of abolish- 
ing meter rents (a subject which I must confess I 
have little sympathy with); but here is a subject 
of vastly greater importance, and one which no one 
seems to trouble his head about. I contend that 
if gas companies and 5 were, in the 
direction 1 have indicated, actuated more by a 
spirit of self-sacrifice and justice to those who 
really contribute to the 5 success of every 
gas undertaking, it would, in my opinion, do more 
to consolidate gas interest than anything I can 
conceive, and render competition from oil, electric 
light, or any other illuminant, next to impossible. 


I submit, therefore, that gas committees should 
commit this important matter to their engineers or 
managers as part of their duties, as until the gas 
has been consumed, and that in such a manner as 
to develop the highest amount of light which the 
most approved burners of special construction, and 
at moderate price, can permit, the gas manufac- 
turer has not discharged his duty; and the ques- 
tion now comes, what are the best means of secur- 
ing such an object? And I must answer it, for 
having condemned an existing evil, I should be 
prepared to propound a remedy. This I am able 
to do from the study of the question and from 
practical test. The irregularities of pressure over 
an area of gas supply are well known to you, and 
the whole question resolves itself into one of re- 
ducing that pressure to a certain uniform amount 
at the point of combustion, depending upon the 
quality of gas supplied; that is to say, with gas 
of from 20 to 22 candles illuminating power, the 
pressure should be reduced to $in. 


26 „ 27 fin. 
„ 28 „ 29 „ pin 
„ 30 „ 31 „ win. 


These data given as a starting point, the whole of 
a town should be carefully surveyed and the 
pee in the street lamps determined at every 
amp pillar after the removal of the regulator (the 
lamps offering the most certain and reliable results). 
From the pressure so found deduct an average of 
zuin. pressure for resistance due to the working of 
the meter, and, say, #,ths for loss by friction in the 
distributing pipes, or in all j,ths; and supposing 
the maximum initial pressure to be }§ths, there 
remains, after deducting the ż ths, a pressure of 
i2Zin, at the point of combustion, and which, in the 
case of 26 to 27-candle gas, is 100 per cent. over the 
required amount, and which will more than account 
for the loss indicated at the outset. 
A series of special burners to meet the varying 
conditions of pressure on the different districts, as 
well as the different rates of n may be 
got at a rate varying between 6s. 6d. and 8s. par 
gross, depending upon the number ordered; and I 
think it right here to acknowledge the kind 
services of Mr. Bray, who devoted a considerable 
amount of time in getting up these burners and in 
carrying out my views in the 8 of the 
whole series. These consisted first of all of 
four different pressures, and under each pressure 
six different sizes, viz.— 2}, 3, 3%, 4, 43, and 
5 cubio feet per hour, and all having stamped upon 
them both district pressure and cubic feet per 
hour. With a small gasholder and suitable pres- 
sure gauges, the pressure of the district may be 
produced in afew seconds in the presence of a con- 
sumer, and the size and power of each of the above 
hourly-quantity burners may be seen, and selections 
made of those he may think best suited for his 
house, shop, or warehouse, as the case may be. 
Printed slips may be issued to all consumers to be 
filled up, signed, and returned, giving the number 
and sizes of burners he may require, and on re- 
ferring to the table of district pressures, which is 
alphabeticully made up, it is at once seen what 
kind of burners to supply; or a man may be sent 
to put them in, especially in the case of large 
premises, or where there may be an undue variation 
of pressure, as in such a case the pressure ought to 
be found in the different departments, in order to 
supply the proper burners. The cost of so doing 
is of small moment when the immense advantages 
are considered, and, moreover, these burners would 
not require renewal oftener than from two to three 
years, 
When this system was introduced into Paisley, 
about four years ago, I modestly estimated the 
saving to the consumers as equal to at least 9d 
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per 1,000 cubic feet, with gas at 35. 9d. It met 
with considerable favour from all classes of con- 
sumers, and by many it was pronounced the best 
thing of the kind ever introduced. I regret to say, 
however, that within eight months of its introduc- 
tion, the cost, small as it was, was objected to by 
one or two members of the Gas Corporation, and 
the whole consigned to oblivion. But that cir- 
cumstance does not in the least affect the sound- 
ness of the arguments I have advanced. 
Quid Rides. 


PRACTICAL ELEOTRIO LIGHTING 
FOR AMATEURS." 


[27772.]—IN these articles it is not intended to 
cover the whole subject, but to simply give the 
amateur an idea of the best way to go to work. 
To this end we will take a small domestic installa- 
tion of 80 to 35 16c.p, lamps (nominal oe) The 
first thing to be done is to make a rough sketch of 
each fluor showing the shortest route of the cable 
and branches, and also the number and position of 
the lights in each room, and also showing whether 
all such lights are to be alight at once, and if not 
how many are to be. This done, we can proceed 
to consider the arrangement of mains from the 
dynamo to the branches. Now, there are two main 
systems, one the circulation system, in which the 
mains are taken from the dynamo right through 
the district to be lighted ; this has the defect that 
if the main has any appreciable resistance, then we 
shall either overrun the lights at the near end to 
run the farther lights at normal brightness, or vice- 
aersd, unless we insert b e resistances in 
the nearest branches, which is very wasteful. It 
is, therefore, advisable, if not essential, to adopt 
in large work the distribution system, or its equiva- 
tent; in a large installation a drop may be allowed 
between each centre and lamps of lower voltage 
used for the further centres, but this would be a 
nuisance in a small dwelling-house, where we wish 
the lights to be interchangeable—that is, when the 
lamps become unpleasantly blackened and too dull 
for use in the living rooms, we should put them in 
the bedrooms or other place where a first-class 
illumination is not required. The distribution 
system consists in supplying all the branches from 
one or more centres supplied at constant potential 
from the dynamo room, the difference of potential 
at the dynamo terminals being varied according to 
the demand for current from the external circuit, 


FIG. 1. 


consequently, we can use a considerably lighter 
main lead from the dynamo than we otherwise 
could. It will be seen, however, by referring to the 
estimate given on page 868, No. 1160, June 17, that 
supposing we could work with only half the weight 
of main lead, we should save only £38 ös., or only 
1 or 2 per cent. ; itis, therefore, hardly worth while 
using this distribution system on so small a scale, 
and therefore we will adopt the simple circulation 
system in our installation. It should, however, be 
mentioned that if the dynamo room js at any 
distance from the house, we might use light leads 
from the dynamo to the house, switch board, and 
regulate the engine from there by electrical 
governors and pressure wires run back from the 
house. But in this case our dynamo is practically 
in the house, and therefore the length of mains is 
only twice the distance from the top to the bottom 
of the house—I say twice, because there are two 
wires, lead and return, and these have to be 
reckoned for in estimating the resistance. Now to 
commence. We first take a general survey of the 
house and get an idea of its plan. The above- 
mentioned case is the one considered. We find it 
consists of three main floors, the ground-floor con- 
sisting of kitchen, scullery, larder, pantry, dining- 
room, entrance hall, and lavatory. We find one 


+ All rights reserved. 


light is quite sufficient for the kitchen, the same 
for the scullery, larder, and pantry. As to the 
dining-room, we find that in ordinary use two 
lights are quite sufficient, but as the room is 
arranged with sliding doors to divide into two 
smaller rooms, we arrange a 3-light pendant over 
the dining-table and a single-light bracket in the 
swaller division, Again, two lights are required 
in lavatory, but as only one is burning at once they 
count as one as regards the wiring‘and fuse; also 
one light for the entrance hall, this must be inde- 
pendent of the lavatory lights. Mark all these on 


FIG. 2. 
1, Coil; 2, Armature; 3, Bottom contact. 


plan of ground-floor. Now for the next floor: we 
find on this a landing requiring one light, the 
drawing-room, one bedroom next to drawing-room, 
and a bedroom at a slightly lower level. The 
drawing-room also has a balcony attached to it 
which requires to be lighted. (N.B.—This is a 
good place to use up our blackened lamps.) We 
find that four old lamps will be wanted for the 
balcony and three good ones for the drawing-room, 
and that the balcony and drawing room lights very 
often require to be all on together (mark this on 
sketch of second floor), and also the fact that as 
the drawing-room is over the dining-room, the 
latter should be wired from above, especially as the 
electroliers in the latter have to be pendants. The 
fuses should be marked as being above and the 
switches in the room below. To continue, we find 
that the bedroom lights on this floor are down a 
passage about 10 yards long (mark this as 20 yards), 
and also one light in each bedroom, the bedroom 
next drawing-room being over the kitchen (we 
mark it as such), and that kitchen and scullery 
lights are to be supplied from this branch, Con- 
tinuing upstairs, we find halfway up to the 3rd 
floor a single bedroom (mark this one light); on 
3rd floor we find two bedrooms requizing lights, a 
dressing-room, and also the landing itself, wants 
one light (mark this), and also that'an attic above 
requires to be lighted occasionally. We have now 
found the total number of lights required (with 
the exception of one or two odd ones which cannot 
be specified), and also got an idea of the method 
of wiring. In order to find the current to be 


| supplied, we must find out how many lights are 


required at once, and we find that the maximum 
number of lights required at once is never more 
than about 13 or so = say, 17 ampères at 50 volts, 
this equals 1:14H.P. actually in the lamps; but as 
in these small machines we cannot count on much 
more than 65 to 70 per cent. commercial efficienoy 
in actual practice, we had better allow not less 
than 2H.P. on the engine pulley, say, 3 indicated 
H.P. Now to calculate the sizes of mains. The 
actual maximum current taken off the mains at any 
time never exceeds 17 ampères, but as 14 ampères 
are taken off at a point less than two-thirds of the 
distance from the dynamo (or house switch-board, 
according to arrangement of engine-house), we 
shall be safe if we calculate as if 13 amptres were 
being taken off from the extreme end of the mains. 
To determine the res. we must consider what 
variation we can allow. Now, 2 or 3 per cent. is 
the most that can well be allowed, as even ina 
100-volt lamp 2 volts are sufficient to make a per- 
ceptible difference in the light (the light varies 
roughly as the 6th power of the E. M. F.), so in our 
50-volt installation we will not allow more than 
about 1 or 14 volts variation or drop of potential 
at fall load, therefore 1 volt 13 ampères = res. of 
mains = ‘077 ohm, or ‘064 ohm per 100 yards, 
Turning to a list of wire resistances and weights, 
we find that this has as the nearest size · O66 ohm 
per 100 8 a strand of 7/14—that is, seven wires, 
each of No. 14 gauge, laid up into a strand. Now, 
it is hardly wise in a permanent job to allow a low 
insulation res. to pass: while the highest class is 
better than is needed in house work, so we will 
take a medium class ; the price of this is 1s. Id. per 
yard. It is best to make a list of what is required 
as you go on (marking the maker's No. and class 


now have to consider the best position of the 
junction of the branches with the main. We find 
that the hall-light and lavatory lights oan be oon. 
veniently supplied from above as well as the 
dining-room lights, so we arrange all our branches 
to be taken off one junction ; this has the advant 

of reducing the No. of joints, which are the weak 


PLAN OF FIRST FLOOR. 


1, kitchen, one light; 2, dining-room, four lights; 
3, scullery; 4, larder (cellar and engine-room 
under) one light, each wanted occasionally; 6, 
stairs to second floor; 6, pantry, one light; 7, hall, 
one light; 8, lavatory, two lights. 


points of an electrical circuit. A wire (twin wire 
is best) is then taken from the janction-bor 
through a small fuse, which is a simple arrange 
ment for putting a piece of tinfoil or alloy of tin 
into the circuit. If the current rises above s 
certain safe value, say, by a short circuit, this foil 
becomes hot enough to melt, and so breaks the 
circuit before damage is done to the insulation of 
the wire, and perhaps soars Rey fire. There are 
several varieties of fuses to be had; in one a length 
of lead or tin wire is clamped between two screws, 
in another the wire is replaced by pieces of 
tin or alloy foil separated from each other 
and inclosed by slips of mica, The foils 
are then clamped between two contact plates. 
They should be fixed in a position easily got at to 
replace them; but if properly fitted the installa- 
tion should not require their use, as it is only 
faulty work or damage to wires that causes a short 
circuit; they must be fitted, however, as a matter 
of precaution. After leaving the fuse, which need 
not be fitted to both wires, the wire is run down 
as much out of sight as possible to the hall light, 


PLAN OF SECOND FLOOR. 


1, drawing-room; 2, balcony; 8, bedroom ; 4, land- 
ing, one light; 5, lower landing (over lavatory 
and porch); 6, bedroom, one light; 7, passage. 


where the outside covering is taken off for a few 
inches, and one wire cut, the two ends are taken, 
the one to the back and the other to the front con 
tact of the switch, the twin wire is then contin 

to the lamp-holder and screwed on. The switch 
need not, of course, be near the lamp; it may bein 
the most suitable place with regard to the decors 
tions, provided too great a length of conductor 16 
not thereby inserted. The wire specified (No. 0 


letter to facilitate reference when ordering). We B. W. G.), however, allows of any reasons e 


go oe ere 
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variation in this respect. Another wire is also 
required for the lavatory.. Now as these lights are 
only required occasionally, we can save a wire and 
trouble by using a 2-light fuse on the hall light 
wire, and at tke nearest point to the lavatory joint 
on a branch for the lavatory ; this again branches 
into two for the two lights; a single-light fuse 
should also be placed in each lamp circuit, as we 
don't want all three lights to be put out for the 


fault of one cirouit by the giving way of the main 


fuse above. The writer is of course referring to a 


PLAN OF THIRD FLOOR, 


1, bedroom, one light; 2, dressing-room 


bedroom underneath on stairs; dotted line to 


Jeft-hand of stairs shows its wall, lamp on 


extreme left belongs to it); 5, linen cupboard ; 
6, stairs to bedroom under attic; 7, stairs to 
third landing; 8, stairs to attic. 


GENERAL REFERENCES. 


——, Mains; 
o, Fuses ; x, Switches. 


articular case, so as to enable the reader to see 
the spots referred to. A sketch of each floor is given. 


On See aro the plans of the second and first 
nd that the pendant in the dining room 


floor, we 
is almost in the middle of the drawing-room floor 


and that the dining-room pendant and bracket, and 
the bracket in the drawing room are exactly in line 
lights are 


with each other, also that the balcon 
about 10 yards from the junction with the main, 
and as the variation we are prepared to allow on 


these branches altogether does not exceed a } volt, 
the lightest main branch we can use with safety 
with this is 7/16 strand, or allowing a margin for 


safety, say, 7/15; this would, at 104d. per yard, come 


to £3 15s., and adding thecost of wire for connections 
from lamps to main branch, it would come to about 
£4 11s., without counting fuses, dc. Therefore, it 
becomes a question whether it would not be cheaper 
to employ an entirely separate branch wire to 


each lamp; we find, say, that we can then make 
our connections at a length of wire, about 25 
yards to each lamp. The wire will cost about 3d. 
per yard, and at that figure we find that providin 

a distinct and separate circuit to each lamp wi 

only cost us about 48 83., or a saving of 7s. To 
this saving must, however, be added the price of 
the large 12-light fuse and box, as this, being only 
intended to guard against a possible dead earth 
on the main branch, will no longer be required, 
bringing the saving up to 17s. It is, therefore, 
advisable not to put in the large stranded cable 
previously mentioned, but to wire separately. The 
wires should run round the skirting board in single 
wood casing, varnished or painted to match rest of 
woodwork, the fuses forall of the 11 lights supplied 


from this junction being placed as near to the. 


main as possible, to avoid a possible contact between 
the wires before the fuse. The wires to balcony 
lights may run straight to the lamps and switches 
which latter should be inside; or if outside, should 
be inclosed in a suitable case to avoid their getting 
damp. The balcony lights should hang by their 
conductors simply when, if covered by light, orna- 
mental glass shades, or put in baskets of ferns, 
will have a very pretty effect. (N.B.—The lamps 
and shades should take down easily, as otherwise 
they would very likely break themselves, and 
perhaps a window, in a high wind.) The wires for 
two of the three lamps in the drawing-room may 
be run round the skirting board anyhow, but pro- 
perly protected, rising to the switches on the right- 

and side of the door. The wire to the bracket 
may run round the skirting board after rising 


to switch, and when under bracket, rise to 


same if likely to disfigure the wall. 
popored lightly, for instance, the wire may 

e covered with a slip of paper to match ; if done 
neatly, this will not be noticed at a little distance. 
The wires for the dining-room below will have to 


i one light; 
8, bedroom, one light; 4, attic, one light (with 


- - „ branches; *, lamps; 


The dynamo should be raised off the 
If heavy foundation —timber is quite good enough if 


first drop through the ceiling above door to the 
switches, one to each light preferably, and after- 
wards return and run under the drawing-room 
floor, and drop to the large pendant also to the 
bracket, the bracket-wire may, however, run up if 
preferred; but it is best to meee all the wires 
together, the simplest way to wire this is to take the 
branch through its fuseand down through the floor 
to the switch below, the wire above may then be out 
(one of the twin wires only), aud a length of the 
twin wire jointed into this break, and then run 
round and under floor to its own light. (See Fig. 1.) 
It may here be mentioned that it is important for 
testing for faults to have the wires as accessible as 
possible consistent with being out of the way; they 
should also be carefully labelled to facilitate aeng 
up, thus, dining-room bracket ” should be attache 
to that wire; the labels should not be of paper; 
lead sheet tags, with a reference number stamped 
on them, is as good a plan as any; they are com- 
pact and durable. 


There are still two bedrooms and the kitchen 
and soullery to be supplied from this floor; the 
last two we arranged to be supplied from the bed- 
room beside the drawing-room, which is down a 
passage about ten yards long, The maximum 


variation allowed is °*25 volt, therefore res, = = 


three lamps being the maximum ever on regularly 
together, res. .. = 0625; the nearest size in even 
numbers we find, however, is 7/20 strand = "071w. 
entailing a variation of about ‘28 volt. This is near 
enough, though as usually only two lights are on, 
the wires to the kitchen and scullery drop down in 
the same way as for dining-room, 


The light for the room half-way up to the third 
floor is to be taken straight off the main, the lights 
above being taken directly off the end of ditto. 


All wires passing under or through floors or 
walls should be carefully protected by lead tube. 
Each wire should, if possible, be in a separate tube, 
as in! he event of a fault being discovered in any 
branch, by attaching a new wire to the faulty 
branch, a new one can be drawn in without dis- 
turbing the floor. This could not be done if all 
were in one tube, as if from age the covering was 
weak, the friction of drawing in a new wire would 
cause a new fault, most probably on another 
branch, 


The engine room should be provided with two 
lamps, only one to be alight at once; if one fails 
the other being put in action by an automatic 
switch. The simplest plan is one adopted by Mr. 
Carswell, of the N.B. Ry., for use on the Glasgow 
Underground Ry., now partially lighted by glow- 
lamps (see Fig. 2). The bedrooms may have two 
lights if preferred, but it is hardly required. It 
would, however, cause no difference in the switches 
and fuses. As to lamps, the writer prefers 50-volt 
ones where ornamental lights are re quired, the 100- 
volt ones, though nominally of the same lighting 
power, are not, in the writer's eyes, so pretty in 
appearance as the 50-volt, and also such small 
machines are seldom or never made above 50 or 55 
volts. Perhaps the prettiest lamps are the Maxims, 
with flat M filaments, These are, however, rather 
greedy inthe matter of current, and more power 
should, therefore, be provided. They can, how- 
ever, T believe, be repaired, and if returned will 
therefore be allowed for on a fresh order, but I am 
not sure. They will, however, in the writer's 
opinion, amply repay the extra power used. Ifa 
pretty light is required, they are some of the 
prettiest lam pe in the market when alight. 


Engine and Dynamo.—There are so many first- 
class makers now that it is impossible to pitch on 
any one as the best dynamo builder. The actual 
output of the machine will be decided by whether 
the amateur intends to adopt accumulators or not. 
To charge accumulators satisfactorily, the dynamo 
should not give out less than about 20 ampères, as 
otherwise the charging is a very slow process. A 
16-light Crompton machine only gives about 15 or 16 
ampères (under-running a 20-c.p. lamp), and is 
therefore, almost too small to make a good job of 
charging accumulators. lt runs at 2,000 revolu- 
tions per minute, and costs 425. A 80-lighter gives 
80 amperes, and only costs £5 more, and runs at 1,600 
revolutions only; it would, therefore, be better to 
take this size if acoumulators are required. Of 
course additional power is required; the engine 
should indicate not less than 4H.P. The dynamo 
should be firmly fixed on a very firm floor to avoid 
jumping of the brushes due to vibration, which 
jumping rapidly burns both brushes and com- 
mutator; also, the vibration tends to throw the 
armature out of balance. For the same reason you 
should use link bands, or, if an ordinary one, it 
should have a very long, even splice. The link 
bands are, however, much easier to tighten up. 
oor on a 


well fitted. Foundation should be held down by 
bolts let into the conorete, which is perhaps best 
for floor, say, about 4in. thick and about 9in., or 1ft. 


under engine and dynamo. To set the bolts, get a 


template made to suit the holding-down bolt holes 
of engine and dynamo. Dig a hole bigger than 
engine and dynamo under each, and about 9in, 
deep, bottom with broken brick or stone to pass 
2in, ring, ram hard same as rest of floor, and under- 
out the surrounding floor; put a piece of iron plate 
Gin. or 8in. square on each bolted head so as to give 
the concrete something to hold by; set template 
over bolts to hold in place, and fill up with con- 
crete, level off, and you have a sound foundation 
when hard. To set the engine and dynamo 
pulleys in line, the best way is to stretch a 
piece of strong thin twine across the sides 
of engine and dynamo pulleys; if both are of the 
same width the twine should touch on all four 
sides. If engine-wheel is wider, as likely, the 
twine will only touch one side of engine-wheel next 
dynamo, and bear off at back ; if not equally off on 
both back sides shift dynamo till true. The band 
will then run all right; it is as well, though, to pee 
a roller on either side of band near dynamo, but 
not touch, as a matter of precaution. It would be 
a nuisance if the band slipped off suddenly. Sight- 
feed lubricators should also be fitted to dynamo; if 
of reasonable size they might supply dynamo all 
night; a amall float might, however, be fitted to 
ring an alarm bell if oil got low. They will only 


5 | add about 14s. to cost of dynamo, and the conve- 


nience they are can only be found by experience ; 
they are simply invaluable. The engine is the 
next point to be considered. There are so many 
types and kinds of engine that everyone must 
choose according to circumstances ; if cheap gas is 
available a gas-engine might be used, when, if kept 
clean and in propor repair, it may be trusted if 
properly oiled to run without attention for a great 
many hours. I say properly oiled—do not trust 
needle lubricators on any part of the engine what- 
ever; the needle being very apt to stick. On one 
occasion, the needle of the connecting-rod cross- 
head lubricator on the engine driving a 1,000-light 
Ferranti machine running 750 odd lights at Messrs. 
Whiteley’s Queen’s-road shops (now destroyed), 
and the Westbourne-grove provision and other 
workshops stuck, and the first notice we had of it 
was the engine slowing down, meaning the absorp- 
tion of over 150 H.P., the engine being 250 H.P., 


causing the sudden extinction of all the under- 
ground lights for three-quarters of an hour and 
over. Had not gas been laid on as a stand-by, this 


would have caused great inconvenience. 


An ordinary high-pressure steam-engine can be 
used if it can be properly looked after; but it 
could hardly be trusted in the hands of the 
average domestic, as it would have to Ke fired at 
least every hour. A high-pressure steam-motor of 
a new type has, however, been recently described 
in Engineering. The boiler is of the water 
coil pattern, and the water is circulated through it 
by a feed-pump on the engine, which condenses, 
not, however, to get a vacuum, but to provide a 
hot pure-water feed for the boiler. The steam 
pipe is broken at one part, and connection made by 
a fusible joint. If the steam becomes super- 
heated, or rises above a certain safe press. and con- 
sequent temperature, this connection melts, and 
allows the steam to blow off before an explosion 
occurs. Fusible plugs have been known, though, 
to deteriorate, and in consequence have not given 
way when they ought. It is, therefore, not safe to 
trust too much to one piug. In the event of an 
accident, a turn of a handle allows the whole fire to 
fall into the ash pit. The pressure is, I believe, 
1001b. or 140lb. This would, no doubt, be very 
suitable, in many cases, but hardly to this one in 
which we want the engine to be able to keep 
moving all night if necessary, with once, or at 
mont, twice firing. Fhe only engine that is capable 
of doing this is, I believe, the Davy safety 
domestic motor. This ingenious engine may be 
perhaps best described as an atmospheric steam 
engine, the steam being only used to drive out the 
air, which is then replaced by steam. To start it, 
it is necessary to give the wheel two or three turns. 
When the steam leaves the cylinder, it is met by 
a jet of water, which condenses it, and gives a 
vacuum of about 28in. We have, therefore, got 
nearly the full pressure of steam in the boiler 
(which is at atmospheric pressure) or, say, 131b. 
per square inch. The pressure of steam in the boiler 

eing balanced by the atmosphere, there is no pos- 
sibility of an explosion if the steam rises above at- 
mospheric pressure. It simply blows away 
through a loose cover, asin the lid of a kitchen- 
range boiler; the speed is controlled by a high 
speed centrifugal governor, or by an electrical 
ditto. The feed is aupplied without attention b 
a float valve; it, of course, wants attention wit 
regard to frost, the same as any other boiler with 
automatic feed of this class. The engine requires 
about one gallon of water per H.P.-hour for con- 
densing. The boiler is fitted with a hopper, which, 
with one filling, requires no further attention for 
eight hours at full load. It burns about 71b, per 
H. P.-hour. I think we may, therefore, consider 
this is just the engine for our requirements. Gas 
coke being used as fuel, we may take the cost per 
H.P.-hour for fuel to be, at 168. per ton, rather 
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over one halfpenny, or, say, 2d. per hour for our 
3H.P.; therefore, the total average cost per night, 
running from sundown to 11 p.m., will be 10°306d., 
or £15 8s. 6d. per year. This, of course, assumes 
that we run at full power all the time, which would 
not be the case in practice. If running all night, 
we must add to this the cost from 11 p.m. to run- 
rise. This will mean an additional 2,553 bours 
per annum, and at $d. per hour (assuming that it 
takes rather under a }H.P. to keep the machinery 
moving at full speed and light), it will cost us 
only £2 18s. Ai pet year additional, or 1°75 per 
night additional, There is no need to count in the 
lights that might perhaps be wanted after 11 p.m. ; 
they would so seldom be wanted in an ordinary 
house of this size. This would bring the total 
cost for fuel up to 12°356d., or rather over 1s. per 
night, if run at full load. To this must be added 
the depreciation (sinking fund) on the plant and 
other charges. A well-made dynamo should last 
20 years at least; but as these small ones run ata 
very high speed ve per minute), we will say 
10 years’ life. This makes it cost us £2 5s. per 
year sinking fund, and, say, 2 per cent. repair fund 
= 9s. more = £2 14s. Interest is not accounted 
for, as this is supposed to be got in increesed com- 
fort and saving to decorations, &c. If required, 
anyone can, however, charge at whatever interest 
he is willing to lend £200 for. Taking the engine 
at 20 years’ life = 5 percent. + 1 per cent. repairs, 
= 18s., total cost = £5 8s. per annum. Wiring at 
5 per cent., say, 11s. per annum; lamp renewals at 
5s. each; and 1,200 hours life, which is frequently 
exceeded, £12. This is only reckoned up to 11 p.m. 
= 1821 hours per annum. 


The depreciation and interest charges constitute 
the fixed annual charges. The others vary with 
the hours of running. Allowing Ilb. of waste and 
one quart of oil per week (liberal allowance), we 
have, waste at 3d. per pound, 13s.; oil at 3s, 9d. 
per gallon, £2 8s. 9d. Total cost per annum: 


£ s.d. 
Coke at 158. ..essosssesesesseossersssso 17 16 84 
Oil at 3s. 9d———4Eͥ—-————ð1v 2 2 8 9 
WIe... 013 0 
Lamp rene walls 12 0 0 
Engine depreciation, 20 years 
life, and repairs ........ PET 8 0 
SPIN A ER 00 0 11 0 
Total cost per annum 438 17 54 


Charging the whole cost on the hours of full 
load lighting cost per hour = say, 525d. This 
would, of course, be reduced, if we used less than 
3H.P., or if we shut down at 11 p.m. instead of sun- 
rise. It will be seen that this is a very expensive 
means of lighting if we compare it with the cost of 
gas even at 4s. Whether it is worth the outlay 
any £1 per week when we have help) must be 

ecided by each one for himself. The writer has 
never heard or seen it tried; but throws out as a 
suggestion whether it would be a good plan to fit 
two pulleys to these small dynamos, each having a 
band capable of taking the full load without slip. 
This would cost but little more, and would be a 
ractical guarrantee against extinction of the light 
y breakage or slipping of a belt. 


When a dynamo is allowed to generate a current, 
this current magnetises the armature core in a 
direction at right angles to the field, and as the 
magnet strength varies (within certain limits) as 
the current x turns of wire on armature (ampère 
turns), and therefore the distortion of the field 
will vary as the current; if, therefore, we clamp 
the brushes, and vary the load (current), we shall 
vary the lead, and this causes sparking and loss of 
potential; for, the neutral point being at a point 
at right angles to the field, shifting the brushes 
forward or backward means that we are either 
taking the current off at a point having a lower 
induced E. M. F., or that part of such E. M. F. is 
running against a counter force, in either case 
reducing the difference of potential at the ter- 
minals. In large machines this can be (and is) 
overcome by making the field so powerful as to 
entirely overpower the armature; but this cannot 
be done in small ones on account of the great 
weight of the machine in proportion to its output 
for small sizes. The brushes must be carefully 
fitted to the commutator and bed fairly on it; the 
best way for the brushes to bed on commutator is 
for the ends to bear obliquely, and the thickness of 
brush to be such that it bears on two adjacent 
segments. The brushes. should bear just hard 
enough to prevent jumping, and no harder; but if 
the foundation is firm the vibration is inappre- 
oiable. There is no need fora belt tightening- 
arrangement in small machinery—a link taken out 
of the band is quite enough, and takes ten minutes’ 
work. The oil running from the drip pipes of the 
dynamo and engine-bearings should be caught in a 
tin or zinc tray, filtered and used again; a great 
economy will result. The writer hopes these 
articles will be of service, and if he has left any- 
thing unsaid will send a supplementary artiole if 
desired, Engineer, Govan. 


LECLANOHE FOR QUANTITY. 


A foe a queries have appeared of late 
under the above heading, and replies having been 
given by Mr. Sprague and others capable of forming 
an opinion, the following from “ Harris’ Galvanism, 
with Appendix by Robt. Sabine” (electrician to 
Messrs. Siemens Bros.) will be interesting to many 
who have been experimenting like myself. On 
page 203, after describing the usual form of 
Leclanché with zinc rod, Sabine says: This form 
is, in some respects, convenient, although it dis- 
lays, we think, a want of practical electrical 

nowledge on the part of the constructor, par- 
ticularly in the relative dimensions of the two 
poles.” 

On the next page he says: The resistances of 
the elements we have measured were unnecessarily 


great on account of the zino pole being unnecessarily | 


small—a construction the inventor, for some 
unaccountable reason, has preferred to the usual 
form.” This subject is treated at length in 
Niaudet's Batteries, a book which, in my opinion, 
if brought up to date, would be simply unique. 

On pages 17 and 185 Niaudet says: “ The fact was 
established by Wollaston when he encircled his 
zines with copper that there is an advantage in 
single-liquid batteries in giving a greater surface 
to the conducting electrode than to the soluble 
electrode. The same reasons hold good for 
imperfectly depolarised batteries, such as that of 
Leclanché ; it is seen how the inventor reduced the 
zinc to a small rod.” Still, on page 183 it states 
(after giving the reasons which determined 
Leclanch¢ in the choice of the dimensions given to 
the soluble electrode): “‘ As no zine is consumed 
while the circuit is open, there is no inconvenience 
in increasing its surface. Consequently, there 
is a means of reducing the resistance of a 
Leclanché cell by using a zinc cylinder instead 
of a rod, if in any particular instance it might 
be of advantage.” 

Reading the above, and having a great difficulty 
with a short bell circuit (one bell a vibrator, the 
other single stroke), I determined # try the 
advice given by Niaudet, of using a very porous 
cell, and completely eucircling it with a zinc plate. 
The result far exceeded my expectations—in fact, 
from my point of view, the bells ring perfectly, 
although before the ringing was very faint. 

I should state the two cells were in a place not 
only difficult of access, but permission to inspect 
them was refused, except at long intervals, so that 
it will be seen no other cell but the Leclanché was 
likely to answer. First of all, let me say (as I 
have many times previously) do not use a porous 
cell, especially a sealed one—they never work 
satisfactorily. Geta piece of open canvas, and sew 
the sides like a hose; then get a round piece of 
wood for the bottom, cut a groove round it, well 
soak it in paraffin, and then, putting the canvas 
over this, tie it tightly with waxed twine, well 
pulling it into the groove, and you will have a cell 
not offering one-hundredth the resistance of a 
7 one, and its pores will not easily be clogged. 
f they do, a swill in warm water will put all right 
again. The above plan is similar to that adopted 
by Grenet ; but he made a mistake in 8 salt 
instead of sal-ammoniac, thereby losing the bene- 
fit of his improvement by changing the solution 
for a weaker one. 

Niaudet's work gives excellent advice respecting 
climbing salts agreeing with mine given on p. 435, 
Vol. XXXIIL “E.M.” He says, page 98, Climb- 
ing, however, can be avoided by proper care and 
attention, The manner in which these salts are 
formed is very easy to understand. In the 
beginning, either by a slight movement or other- 
wise, some of the liquid is thrown upon the sides 
of the jar. Evaporation causes the disappearance 
of the water, and leaves cryatals. Immediately, 
capillary action sets in, either between the crystals 
and the side of the jar, or along the side of the 
crystals, and a small quantity of liquid thus rises 
above the general level. Hvaporation again causes 
the formation of new crystals, which is facilitated 
by the thinness of the layer. This action continues 
step by step horizontally and vertically.” 

On page 186 is given Leclanché's reason for 
amalgamating the zincs — viz., to prevent the 
formation of orystals on them. Personally, I do 
not think this a question of importance, because I 
have had zinos wear just as long unamalgamated 


as amalgamated. 
John J. Gilbert, A.S.T.E. 
Birmingham, Aug. 16. 


SODA IN CASES OF SOALDING AND 
BURNING—DISINFEOTANTS. 


[27774,.|—I WAS struck with the recommenda- 
tion of sods bicarb. for application to burns, con- 
tained in a recent issue of that marvellous 
emporium of information the ENGLISH ME- 
CHANIOC, and very soon afterwards had an 
opportunity of putting it to the test of practice. 

y little daughter burned her wrist somewhat 
badly with a hot iron; I ordered rags constantly 
moistened with the bicarbonate solution to be 


aS 


applied. The soda, however, far from relieving 
the pain, greatly augmented it, and caused an 
appearance very suggestive of proud flesh, so that 
I was compelled to acknowledge that somehow or 
other the treatment did not suit the case, and to 
revert to the use of plain water. Can anyone 
suggest the cause? Soda was especially advised 
for “ severe burns,” so that I felt perfectly safe in 
prescribing it in this instance. 

‘Can any brother reader explain the rationale of 
the ordinary disinfectants—chloride of lime, car- 
bolic acid, lead nitrate, and Sanitas? Ís the 
action of all similar? 

Pemberton, Aug. 16. T. Howard. 


3 — AFTER sending in the letter on 
“ Burns,” p. 514 (21023 , I went off to the country, 
and being beyond reach of the “ E. M.” did not see 
the letter of inquiry by “ Acier” till my retum; 
hence the delay. 

The strength of solution which I have found to 
answer best is loz. of either soda or salts to on 
quart of cold water. If the burns or scalds are 
skin-whole, the solution can be used stronger; 
if the skin is broken and the patient complains of 
nipping, then add more water. But when the 
remedy is called for there need be no ceremony— 
prompt action at once. Throw a good handful of 
soda into a basin of cold water, dip in the cloths, 
and apply without delay, as in a minute or so the 
solution will be strong enough for use. Should 
the face, head, or neck be involved, keep the sods 
solution in use till Epsom salts can be got, as they 
are best for those parts. The advantages of these 
two remedies for burns and scalds may be summed 
up as follows: Ready to hand, safe to use, sim- 
plicity of application, real and entire freedom from 
pain, prevention of sloughing or waste of tissue, 
and preservation of skin, the result being that, no 
matter how extensive or complicated the burns 
may be, the cure is radical and complete in a very 
short space of time, with no hollows or cicatrices 
left behind, provided that the cloths are always 
kept wet with solution. I may as well mention at 
the same time that a solution of Epsom salts is 
the best dressing that can be applied to wounds or 
sores that are hard, inflamed, and painfal, or 
sloughing’; it not only gives relief from pain, but it 
quickly induces a healthy, healing action, stops at 
once all waste of tissue and destruction of skin, 80 
that the wounds heal up with hardly a mark left 
behind, Dens, 


NEW VOLTAIO CELLS. 


27776, |—I LEARN that Dr. C. R. Alder Wright, 
F.R.S., and Mr. C. Thompson, both of St. Mary's 
Hospital Medical School, have contributed to the 
Chemical Society some preliminary experiments on 
batteries, in which the eleotro-positive metal zino 
is replaced by solutions capable of oxidation. The 
ordinary porous cell arrangement is used, and 
similar plates of carbon or platinum. The plate of 
lower potential—that is, the electro-positive plate 
or the plate replacing zino—is immersed in the 
reducing, and the other plate in the oxidising solu- 
tion, Steady currents are thereby produced, the 
energy of which will shortly be determined. 
Among the couples which have already been tried 
are the following. In each case we place the 
electro-positive first. 1. Sulphurous acid against 
chromic liquor (potassium dichromate and sul- 

huric acid), sulphuric acid and chromic sulphate 
being formed. 2. Sodium sulphite against alkaline 
potassium permanganate. Here sodium sulphate 
and hydrated manganese dioxide are formed. & 
Chromic hydrate dissolved in caustic soda 
chromic liquor. Here sodium chromate is formed 
in one cell and chromic sulphate in the other. This 
is a particularly interesting reaction as the chro- 
mium in one cell is oxidised, while that in the 
other is reduced. By intermediate treatment the 
action of the cells might be made reversible. 4, 
Solution of potassium ferrocyanide opposed to 
chromic liquor. The ferrocyanide becomes ferri- 
cyanide according to the following equation: 
6K,FeCy,+ 2Cr0, + 6H,SO,=6K,FeCy,+3K,80, 
+6H,0+Cr,(SO,)3- 5. Solution of lead oxide in 
caustic soda against alkaline permanganate hypo- 
chlorite, or hypobromite. Here the lead monoxide 
becomes peroxide, which deposits in a solid form. 
Can any of your readers throw any light on this 
subject ? E. M. F. 
MAGNESIUM LIGHT FOR PHOTO- 

GRAPHIC PURPOSES. 


[27777.J—I NOTICE an article in your valuable 
paper of August 12 on the above subject, and as it 
is quite possible that accidents may arise from the 
use or manufacture of the formule given for 
the above purpose, I beg to point out the dangerous 
character of the combination. i of 

First, then, the formula containing prussiate 
potash in conjunction with a chlorate will . 
highly detonating compound, classed by me in the 
second section of detonating explosives, 

The second formula, containing amorphous 
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phosphorus, is of all compounds containing a 
chlorate the most sensitive, and detonates with 
great violence on the least friction, and is equal in 
violence to a fulminate ; so that I have no hesita- 
tation in condemning the use of such unscientific 
and unnecessary combinations. The magnesium 
light can be produced with perfect safety from the 
powdered metal for photographic purposes, of a high 
actinic power, without the use of useless and 
dangerous chemicals, and my object in writing this 
letter is to warn the experimentalist who intends 
to adopt the formule, of the dangerous nature of 
both preparations, more especially of the destructive 
character of that containing the amorphous phos- 

horus, and classed by me in the first rank of 

etonants of the Fulminate class, to which the 
phospho-chlorate belongs. 

; Wm. Henry Browne, 

Analytical and a Chemist for Explosives, 

The Laurels, Aldbrough, Hull, Aug. 8. 


TEMPERING BY ELEOTRIOITY. 


[27778.]—YOUR readers will be pleased to hear 
that a method of tempering steel springs by elec- 
tricity has been recently adopted here by the 
Sedgwick Mainspring Co., and the following details 
will give an idea of the method adopted which has 
already met with much success :—In one part of 
the room stands what is known to the trade as a 
The conductors from the 
dynamo lead to another part of the room, to a 
bench on which stands an ordinary tempering bath. 
One of the conductors connects with a point within 
the oil bath, and the other toa point without. The 
piece of flat soft steel wire that is to be tempered 
to the blue colour is fed under the contact point on 
the outside of the bath first and then under the one 
on the inside. When it reaches the latter the 
circuit is complete, and the wire immediately and 
uniformly becomes heated. No means have been 
taken to measure the current exactly for the purpose 
of doing the whole work mechanically. The 
variation in the percentage of carbon in different 
pieces of steel forbids the delicate process of 
tempering from becoming a purely mechanical 
piece of work. Therefore, with the electric current 
as with a fire, the colour of the steel determines 
the length of time that it shall be heated. Several 
advantages are claimed for this process of temper- 
ing. The chief one is that the steel does not have 
time to oxdise after it has been heated to the 
proper colour before it is under cover of the oil, 
and consequently that the steel wire is of tho same 
thickness when it is tempered as it was before it 
entered the process. The heating is uniform 
throughout the length of the spring, and there is 
less liability of defective spots. The process is a 
rapid one, thesprings being heated and passed into 
the bath at the rate of four inches a second. 


Chicago, Aug. 1. Edwin Strong. 


USEFUL AND SCIENTIFIC NOTES. 


——+-4-—— 


A SUBMARINE tramway is to be construoted in 
Normandy. It will run along the sands between 
the watering places of Deauvilie, Villers, Cabourg, 
and Houlgate during the bathing season, from 
July to October. The rails will be pulled up for 
the winter. 
there will be little difficulty in making the tram- 
way, which is to be driven by steam. 


, Lowe’s Improved Window Sashes.— An 
improved arrangement of window sash has been 
recently patented by Mr. R. A. Lowe, of Chisle- 
hurst, by means of which the ventilation of 
a room can be secured without the creation of a 
draught, and yet the sash is seourely fastened. 
When closed the window is air-tight ; but when the 
lower sash is raised into the second position, a 
current of fresh air can pass freely between the 
meeting rails, and having an upward direction as 
it enters the room, cold draughts are prevented, 
while the apartment is sufficiently ventilated, the 
sash being at the same time fastened securely. The 
fastening for the lower sash is on the principle of 


_ the parallel ruler, and acts as a draught excluder 


when the window is closed. The upper fastener is 
automatic in action. A pull on one cord releases 
the catch, and the sash is then easily lowered by 
gentle traction on the cords, while the sash is re- 
turned and automatically locked in position by the 
reverse operation. It will be readily understood 
that by t ese arrangements the ordinary fastener 
on the meeting rails is dispensed with, and conse- 
quently the highest windows can be manipulated 
With the greatest ease, When it is desired to raise 
the lower sash in order that fresh air may enter 
between the meeting rails, an ivory button, with a 
horizontal line, indicates the position in which the 
fastener falls into the second slot and securely 
locks the sash, thus enabling the window to be left 
partially open at night without running any risk 
of its being still further opened from the outside. 


These sands are dry at low water, so- 
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REPLIES TO QUERIES. . 


„In their answers, Correspondents are respect- 
fully requested to mention, in each instanoe, the title 
and number of the query asked. 


[62513.]—Telephonic (U.Q.)—What does W. 
Jackson want? He appears to have left out half 
his connections, Of course, his telephones cannot 
work so.—C, PROVIS, Emsworth. 


62517. — Reflecting Galvanometer (U. d.) 
—The following is from the last edition of 
Sprague’s “ Electricity” :—“ The coils are con- 
nected in pan leaving four ends, which are con- 
nected to binding screws, so that if the coils are 
exactly alike and carefully adjusted, they may be 
used differentially. Fine wire (40) is generally 
used, and a R. of 8,000 or 10,000 ohms laid on.“ 
C. PROVIS, Emsworth. 


51 L. N. W., S. E., and G. N. Locos. (U. G.) 
—(1) L. N. W.: H. V. will find an interesting ac- 
count of (No. 173) “Cornwall’s” performances, 
by Mr. OC. Rous Marten, in Vol. XLIV. No. 1,126, 
p. 172. I do not know any dimensions, except that 
she isa single engine with 8ft. 6in. drivers—the 
largest wheels of any loco. in the world. Doubt- 
less you would find details in Mr. West's sheets. 
(2) S.E.R.: 202 on my list is an old single, built 
in 1862—drivers, 7ft. lin. diameter ; leading wheels, 
4ft. 9in.; trailing, 4ft.; cylinders, 16in. by 22in. 
If 202 is now a bogie-express engine, she will 
probably belong to the 7ft. four-coupled class, with 
19in. by 26in. cylinders. No. 154 and 158 belong 
to the 150—160 class, and have four-coupled wheels 
Gin. diameter; leading bogie with 3ft. Gin. wheels; 
cylinders, 18in. by 26in. diameter; of boiler, 
4ft. din. (1) G.N.R.: No. 229 belongs to class 
229—240; 7ft. singles; cylinders, 17in. by 24ft. ; 
built by Kitson, Sharp and Stephenson. No. 235 
also belongs to this class, and there are no 6ft. 6in. 
singles on the G.N. If you want details of the 
7ft. 6in. singles, I can give them. (4) M.R.: 
No. 1,532 is, I believe, a four-coupled bogie side 
tank; coupled wheels, 5ft. 34in. diam. ; trailing bogie 
with 3ft. Otin. wheels; cylinders, 17in. by 24in. ; 
total heating surface, 1,219 square feet; 1,150 
gallons in tanks; weight, 46 tons.— RETMOND. 


[62658.]—Kiln.— Without doubt there is no 
floor so suitable for drying grain as the old- 
fashioned wove wire, the strength of which depends 
npon what class of work it has to do and the size 
of the floor. Don’t think of cast-iron plates. I 
have taken up tons of them and replaced with wire 
with a saving of 30 per cent. in fuel. But what 
does Malt“ think about drying with the waste heat 
from boilers? If the querist will send further 
particulars, I will do my best to answer him.— KILN 
FITTER, Ware. 


[62731.] — English Language.— We most 
sertainly kould dispense with C, even to spell 
Tshitshester Tshurtsh, and espeshally if we had, as 
all Europeans need, but all Asiatix enjoy I suppose, 
a letter for the quite simple and very kommon 
sound in most, if not all, tongues that we express 
by sh. Sutsh is Europe's poverty in the alphabetik 
line that Germans have aktually to kombine three 
letters, sch, wherever it komes. By an exaktly 
konverse absurdity, Russians have a single komikal 
konsonant always put for a triple kombination. 
The dish they kall “stshee”; they spell by two 
letters; this komikal one and i. As to the alleged 
large Keltik element in English, I find in a skrap 
from Boyle's Chronology this enumeration of 
sourses of our words, kounted in Johnson's 


Dixionary: 
Saxon or original English ........... . 1,666 
From Latin direkt. . 6,732 
Through Frentsh .........cccccsccseseces 4,812 
Greek (sinse mutsh inkreased) ...... 1,148 
Foreign Gothik or Teutonik—viz., 
Dutsh, Swede, German, Flemish, 
Iselandik, Danish, &. . . 1, 066 
Italian (mainly kommershial) ...... 211 
Keltik (Welsh, Gaelik, Hrse) . 111 
Spanish (mainly military) ............ 56 
ebrew and Arabik........... e 29 
‘ Total... . ... . .. . 16,830 
— E. L. G. 


[62694.]-—Distilling Whiskey — Sulphuric 
Acid.—To W. J. GREY.—H stands for hydrogen, 
dear W. J. G.; as a comical fellow you now pose, 
I see: S stands for sulphur—what a stink it can 
be; O stands for oxygen, tis as sour as thee; a 
tiny 2 was o’erlooked by that chap at Lydney.— 
THE LYDNEY DISPENSER. 


[62694.] — Distilling Whiskey—Sulphuric 
Acid.—If sulphuric-acid beer is what its name 
describes it to be, i. e., containing free H,SO,, then 
the eminent authorities quoted by me must be re- 
garded as—well, anything but gentlemen by 
people continuing to drink H,SO, dilute, or else 
these people must be very regardless of their own 
bodies. erse a thin sheet of zinc, or of iron, 
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in your dilute H,SO,, What happens? Destruo- 

tion as a chemical body of either the metal or the 

acid. Now what takes place when the said acid is 

pu into the laboratory of the human body ?—THE 
YDNEY DISPENSER. 


SL OAD errs Mr. J. Taylor would 
make his query just a little plainer, he might 
possibly obtain an answer. As it is, he has ocou- 
pied space with an engraving, and asked a question 
which “no fellah” can understand. That is, by 
beating one’s brains about it might be possible to 
guess at what Mr. Taylor means; but why should 
readers be expected to do that? However, if Mr. 
‘Taylor will kindly explain what on earth he means, 
I will see if I can help him.—NwuN. DOR. 


[62773.|—Sundial.—I hardly expected that the 
paragraph I posted here on Sunday last would ap- 
pear in this week's issue; but such is the progress 
of science nowadays, or, as someone put it, the 
annihilation of space.” I am now tempted to add 
a few more remarks that may help those who are 
anxious to set up an inexpensive dial by means of 
which they can know the time of day to within 
10 or 15 seconds of the truth. I know that since 
the electric telegraph came into general use the 
time is usually got from the nearest office, still I 
am sure there are many who would rather receive 
the intelligence direct from “Sol” himself than 
secondhand from Greenwich. The only difficulty 
that presents itself is the erection of a stile or gnomon. 
A very simple and excellent gnomon may be made 
of a piece of telegraph wire drawn tight between 
twostuds fastened to a wall—the indicating line not 
being either side of the wire, but its centre, which 
the eye can at once ascertain. Now, suppose you want 
to set it up against a wall having a southern aspect, 
drive a long stud of bar iron into the wall. Let it 
be strong, so as not to bend with the strain to be 
afterwards exerted on it by the tension of the wire. 
This stud to have an eye at the top, through which 
the end of the wire is to pass. Now to find the 
position of the eye of the stud, above, which, of 
course, is to be nearer to the wall, if not actually 
on a line with it. There is the rub. Observe 
where the shadow of the top of the long stud strikes 
in the morning. Mark it with a pencil, again about 
four hours after, and again about four after that, 
Now procure reel thread, or, better still, fine wire. 
Connect the point of the stud with euch of the 
points where its shadow struck at the above 
intervals, Then, like a diligent spider, find three 
points on the said threads equidistant from the top 
of the stud, say 2ft. distant from it. To these three 
points fasten three other threads of equal length, 
say 3ft. each. Bring the other ends of these last 
threads to meet. The point where they meet isthe 
point sought. Join this bya straight line with the 
top of the stud, and you have a line “parallel to 
the earth’s axis.” In this line, or parallel to it, 
strain the piece of telegraph wire, aud the gnomon 
or stile, is complete in a style cheap, original, and 
easy of accomplishment.—D. DOYLE. 


[62777.]—Drawing.—“ Young Machinist” can 
obtain elastic webbing fine enough for his purpose 
—or rather for what I imagine his purpose to be, 
as he does not give very definite information; but 
he cannot obtain anything that will stretch “ only 
one way.” Ifhe would say what it is he wants to 
achieve, no doubt some of your readers could help 
him? At present he seems to be in Fogland,”— 
BICONVEX. 


[62784.]—Electro-Motor.—Why not apply to 
Prof. Ayrton or Prof. Perry, if the description in 
Prof. Thompson’s book is insufficient? Plenty of 
electro-motors have been described, down to the 
minutest details, in these columns, and there is quite 
enough information in Thompson's books for any- 
one who does not want somebody else to do the 
work for him.— E. G. 


[62785.])—Green Japan.—Is “green japan” 
anything more than a “green” pigment ground up 
and mixed with stoving copal? Itmay be: I dont 
know; but if I were “J. C.” I should try a few 
experiments, He says it is to “dry in the oven,” 
and presumably he knows; but I guess that the 
“varnish green” which is used to paint loco- 
motives with may suit him, and he can get that 
at any colour-shop where the business is under- 
stood. NUN. DOR, | 


[62788.]—Enlarging Lantern.—This querist 
will find a variety of methods of making enlarge- 
ments by referring to back volumes. If he really 
cannot see them, and will state definitely what it 
is he wants to do, I will see if I can help him. At 
present his query is a nice “confusion,”’—NUN. 

On. 


(62806 & 62939.]—N. E. and G. E. Compound 
Engines.—I send two sketches and a description 
of Mr. Worsdell's patent starting gear; they aro 
taken from Engineering for June 17. Referring 
to the drawings, it will be seen that the principal 
features are the starting valve D, Fig. 2, and the 
intercepting-valve H, Fig. 1. The latter is a flap - 
valve, and is situated in a chamber formed in the 
exhaust pipe from the high-pressure cylinder, the 


614 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 1,170. 


AUG. 26, 1887, 


Iertet. rt 


44 wager. 


| 
l 
| 
' 


D few racssutt 
[ninoi 


2 I ——— 


carey 


IY 45 


Sraarine | Valet 


N 
N 


222 
— B LL NN — 
= SSS S| . Pt | — — — 
——— > 3 nS WSS — 
om 


O 
TTO 


© 
2 


[2 
RAA 


Lilley 


Larerceorme 


O 
ULM A 


Va. vE Cave 


GARG 


normal position of the valve being that in which it 
is shown at H in Fig. 1. The spindle on which the 
valve is hinged passes out through the side of the 
smoke-box, and carries at its outer end an arm (not 
shown), which enters a slot in the rod B of a piston 
A, Fig. 2, working in a small cylinder forming part 
of the starting-valve casing. The piston has some 
small holes through it, The starting-valve D is a 
double one, a small valve seated on a larger, the 
first movement of the spindle opening the small 
valve, while a further movement opens the larger, 
which is thus approximately balanced. Both valves 
are kept to their seats by springs, a spring on the 
valve-casing acting on the larger, while a second 
spring acting on a collar on the spindle near the 
driver's handle keeps the smaller valve shut. By 
means of a branch pipe E the starting-valve casing 
communicates with the steam pipe from the regu- 
lator to the high-pressure cylinder. The arrange- 
ment acts as follows: If the engine does not start 
when steam is turned on in the ordinary way, the 
driver opens the starting-valve, thus allowing steam 
from the main steam pipe to act against the small 
pieton A, Fig. 2. The steam forces the piston A 

orward until it uncovers a small port (not shown) 
on the upper side of the cylinder, in which the 
piston A works. The port is closed by a small 
nS o valve, which the steam raises, and 
thus gets access by a bye-pass to the pipe F com- 
municating with the intercepting valve-chamber. 
At the same time the forward motion of piston A 
has, through the connection described above, raised 
the intercepting valve from the position shown at 
H, Fig. 1, to that shown by the line at H K, closing 
the communication with the high-pressure exhaust 
pipe; thus the steam admitted by the starting- 
valve can only get access to the valve-chest of the 
low-pressure cylinder. When the engine has 
started, the exhaust from the high-pressure cylinder 
acts on the upper side of the intercepting-valve, 
reopens that valve, carries back the starting-valve 
piston A, and restores the parts generally to the 
positions they occupied before the starting-valve 
was Opened. The arrangements act exceedingly 

well and promptly, enabling the compounds to be 
_ handled as easily as pon compound engines. The 
` low-pressure cylinder is fitted with large spring- 
loaded relief valves, to prevent any excessive 
steam pressure being exerted on the low-pressure 
piston; but these valves rarely come into action, 
the small quantity of live steam which it is neces- 
sary to admit being easily controlled by the driver. 
I forgot to mention in my last reply (p. 519) that 
the crank axle is uf a special pattern, designed by 
Mr. Worsdell, to enable it to be entirely finished 
on the lathe, the webs being ciroular discs 1ft. 10in. 
in diameter, placed ecoentrically on the crank- 
shaft. I have never travelled behind a G. E. com- 
pound myself, and know nothing of their powers 
of running downhill; but, in the paper I have 
quoted from, there are a series o 
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diagrams, the last being taken at a speed of 65 
miles per hour, which shows that they can run 
fast enough with the steam on. I also have heard 
that they are good timekeepers.— A. W. B. 


(62872.]—Oil-Gas.—I am glad that my remarks 
on this subject have been of use to Marienberg.“ 
In regard. to the use of oil-gas as a motive power it 
is much too rich in hydrocarbons, and will stand a 
good deal of dilution with air, and be much more 
advantageously used. I believe that an apparatus 
is already in the market for that purpose. The 
price of a good gas-engine at present is about that 
of a good steam-engine and boiler; but I have no 
doubt the time will shortly come when gas-engines 
will be much cheaper, and that it will ke quite a 
common thing in isolated places where town gas 
is not available, and where the cost and transport of 
coal is heavy, to put down a gas-engine and a i 
retort (to supply motive power and light the build- 
ings) as being more economical than a steam- 
engine; indeed,; I believe it to be so at the present 
moment. As “ Marienberg” very naturally asks 
me the kind of oil which I quoted at £8 per ton, 
and giving a yield of 80,000ft., I may say, without 
giving names, that I referred generally to the 
prions of the Scotch oil companies whose prices are 

om 21d. to 3d. per gallon; this, in tons, comes to 


indicator | from £2 16s, to £8 4s, In quoting £8, I gave this 


great deal than 2,000. 


as an average price; I may, however, here note the 
Scottish oil market is now getting intoa rather un- 
settled state in consequence of the strikes of the 
men and an attempt on the part of the companies 
to form what may be termed an “oil ring” to 
keep up the prices. I do not think either 
movement will meet with suocess, as the im- 
mense amount of crude oil, refined oil, and 
paraffin scale, of which large quantities are imported 
from America and elsewhere, and the geale (or 
solid paraffin) made into candles in this country, 
will not allow the prices to rise. As to the kind of 
oil, the Scotch companies now make an oil specially 
for gas making, this being what is called an “nn- 
treated ” oil, of a specific gravity about 850. This 
oil is of rather a dark colour, but by treating it 
with acid, &., and redistilling, an oil of good light 
colour is obtained. But as the colour in oil-gs 
making is of no value, the treatment is better left 
undone. A heavier oil, about 900, also suitable 
for gas making, was, up till lately, produced in 
such quantities that a market could not be got for 
it at a very low price. I believe that some of the 
companies now dispose of it by splitting it up into 
a lighter burning oil and a still heavier oil. In 
quoting £3 as the price, I thought that “ Marien- 
berg” woald require oil in such quantities that he 
would buy direct. But if it has to filter through 
several hands before reaching him, I have no doubt 
the price will be much higher. As to yield of gas 
per ton, in my last letter Í quoted Dr. Macadam’ 
figures as giving 32,492ft.; so that in giving 30,00 
I did not stretch the figures, The yield varies 
and also quality of gas produced, owing to form of 
retort used and the way in which the oil is dis- 
tributed over its surface; but itis quite a common 
thing to produce 100ft. of gas from Igal. of oil. But 
even taking Marienberg’s yield as 21,518ft. with 
oil at £4, this would only bring the gas per 1,000ft.to 
58. 3d., which would still show a considerable saving 
over coal-gas. I also notice Mr. T. B. Fowlers 
letter on this subject. I should not have made 
remarks on his letter, but he made several state- 
ments of such glaring inaccuracy that I cannot 
allow them to pass unnoticed—all the more so as he 
ives them as one having experience in this matter, 
in the first place, he says, The illuminating 
power is not four times that of coal-gas; this is an 
extravagant exaggeration.” I may answer, that 
that depends on how you look at it. Ordinary coal- 
gas as supplied to most towns in England, is from 
14 to 16 candles, with an exception here and there. 
Now, I can quote authorities on this matter to 
show that well-made oil-gas is from 64 to60 candles, 
one even making it 64. I must say that I entirely 
fail to see where the extravagant exaggeration’ 
comes it, I put it myself at the very moderate 
estimate of tàree times of that of average coal-gas. 
I also entirely object to his comparison of it to the 
electric light. Both coal and oil gas have been 100 
often treated by thoroughly competent men to 
have any mistake made about it, while the electric 
light has not. I quite agree with him, however, 
that the electric light is much over-rated. A lamp 
of so-called 2,000 candle-power has come to mean 
anything from 200 candles up to something less a 
I have many a time 
produced more light from an oxy-hydrogen 
mixed jet of about 400 candles than I see 
from any of dozens of 2,000 candle lamps which I 
can see burning every night. He then says “oil- 
gas is about two-thirds more illuminating than 
coal-gas.” This is an exceedingly poor results. 
Take, say, eighteen-candle coal-gas. Add two- 


| thirds to it (12), this makes it equal 28 candles. 


This is perfect rubbish, and no estimate I have 
seen of the light of oil-gas has been less than the 
double of 28, the only exception being of gas 
from crude vil, where the light is put at 6036 
candles. As Mr. Fowler states, he is using crade 
oil, This may in some measure explain this, but 
not entirely. He also says, “If you oan get the 
crude petruleum, it will be better and cheaper. 
This is another mistake, Crude oil neither gives 
as rich a quality of gas, nor such a quantit 

it as the refined oil, nor is it cheaper ın the long 
run, The explanation of this is very simple. 
Crude oil contains a great variety of different 
matters from the lightest naphtha of specifio gravity 
from 680, and which will boil at less than 90°F, 
and ranging through all the oils of different 
densities up to solid paraffin and tarry matter. 
Now, in making oil-gas the retort has to be ats 
prcper heat to suit the density of the oil beine 
used. If it is too hot, the gas comes over of & 
very poor quality, or in what may be called s 
burnt state, and is of no use for lighting or asy 
other purpose. If good gas is also sent 
over, the bad simply dilutes the good and 
makes it of less value. ‘his is exactly what takes 
place when crude oil is used. The naphthas an 

lighter oils come over first in the shape either of 
burnt gas or in the shape of distilled naphtha—m 
either case useless for lighting. The intermediate 
oils produce a good gas, while the tarry matter al 

impurities remain to clog up the retort. Nett 
result, a poor quality of gas. On the other hand, 
refined untreated oil 1s quit of both the lighter oils 
and naphtha, and also the heavier oils, solid 
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paraffin, and tarry matter, and gives when brought 
over at a proper heat a gas of first-rate lighting 
power and more of it. As the subject of oil 
gas-making is at present a very progressive one, I 
am afraid Mr. Fowler's experience is very far 
behind, and the sooner he gets it brought “ up to 
time” the better. I am, however, thoroughly at 
one with him as to the great future for oil-gas.— 
ROSARIO. 


62898. — Medical Electricity—Deafnoess.— 
“Kos is not the first Indian Nabob I have had 
to pull up on his haunches. He should consider 
that probably the sufferer is not in a position to 
incur the enormous expense of nothing but the 
very best electrical treatment by an expert, and 
which said expense my own personal experience 
(for which I resided in London a whole year) 
justifies me in saying is generally of no permanent 
value whatever. Can “Eos” produce any one 
medico-electrical expert who will undertake such a 
case as 62898 refers to, extending over several 
months’ treatment, upon the no-cure no-pay ” prin- 
ciple? This is the crucial test. The sufferer may 
have lost time. “Eos” counsels him now to lose 
much money—and more time also, according to the 
experience of—THE LYDNEY DISPENSER. 


(62900. |—Blistered Feet.—At a game-dealer's 
shop get some stag's suet, melt it, cast it into any 
convenient shape, and keep it for use. To use it, 
melt a little in an iron spoon and dip into it a bit 
of soft, old, clean rag, apply it on the affected part 
and put on your stocking; you will be able to walk 
at once; the blister will soon heal, harden, and fall 
1 bathing. Tried and warranted.—NIM- 


[62900.|—Blistered Feet.— Put a dock-leaf 
next to the sole of the foot inside the sock. This 
will prove both a cure and a preventive, . To cure 
mal-odorous perspiring of the feet, wear at night 
the socks or stockings that have been used during 
the day. I have known the above remedies succeed 
perfectly. The latter was recommended by a 
medical man. Bathing the feet in chloride of lime 
and hot water will check the perspiration, and 
remove odour without injury to the constitution. 
Eri 188 was the ad vice of a regular practitioner. 


[62901.]—Rolled W. I. and Steel Joists.—In 
reply page 590, in the formula for deflection and 
what follows,“ 2 8“ should be 2 A. — J. S. C. 


[62911.]—Circular Cutters for Lathes.—I 
hope R. B. Hodgson will tell us more about these. 
How does he grind the little cutters he illustrates ? 
How are those with round edges as for fluting 
rymers made, and how ground ?—F' A. M. 


_[62912.]—Dissolved Bones.—Bones can be 
dissolved by proceeding in the following manner :— 
Provide a wooden trough, 12ft. long, 4ft. wide, 
and 14ft. deep. Protect its interior from the 
action of the acid by a coat of pitch. Spread over 
the bottom of this vessel the bones to be vitriolised, 
and add about one-third their weight of water; 
next pour uniformly over them half their weight 
of brown acid, or one-third their weight of white 
acid; mix quickly with a wooden spade, and let 
the mixture stand for three days, stirring three 
times a day. The manure may then be removed to 
a covered yard and kept until required, which 
should not be for a month or two at least. Bones 
which have been boiled are most easily dissolved, 
because they have been deprived of a great part of 
their organic matter. I think that “‘The Lydney 

ispenser is wrong in stating that the rains soon 
carry superphosphate out of the soil, as it has been 
proved that the roots of our cereal and other crops 
go a great depth into the soil in search of food, and 
also the soil has the power of retaining sabstances 
Useful to plant life. I further disagree with the 

Dispenser" when he assumes that plants only 
take “‘homoopathio” does of phosphorus calcium 
and ammonia, as wheat, beans, flax seed, red 
clover, cabbages take up large quantities of P,O, 
and CaO,. They also use large quantities of NH,, 
which they get both from the air and in solution 
in the soil.—_ PERTHSHIRE CHAP. 


(62920.|~Tomatoes.—To MR. BOTTONE.— 
First, the tomatoes must not be peeled ; the bottles 
must be filled to the neck with water which has 
been boiled and cooled; a thin layer of the best 
chive or poppy oil is all that is needed, and as this 
is much lighter than the water, it swims on the to 
and can be jerked off when the bottle ie opened. 
Salicylic acid is not required—S. BOTTONE. 


[62920.]—Tomatoes.—The following is a very 
good recipe for preserving tomatoes, and is not 
much known in Hoagland, I believe :—Break up 
the tomatoes in pieces, which squeeze well to ex- 
tract as much seeds and water as possible. Put in 
a large jar with about a tablespoonful of salt to each 
pound of squeezed tomatoes. Stir now and then 
with a wooden spoon. Next day rub through a 
Sieve, not a colander. Put the pulp in a olean 
towel, which is well worn, but without holes. Tie 
čhe corners to two chairs, put a dish under, and 

ave it alone until no more water rans out. This 


will take probably till next day, then very care- 
fully, and with a teaspoon, put the tomato paste 
into small glasses to within an inch of the brim. 
This paste, being exceedingly light, is very difficult 
to pack on account of air-balls forming as you keep 
adding. Fill the remainder of the glass with swect 
olive-oil, tie a clean rag, not paper, over each glass, 
and keep in a dry place. This paste goes a long 
way, and retains the colour and flavour of the fresh 
tomato.— BLANCHE. 


(62924. |—Steam.—In a heat-engine, the pro- 
portion of heat used, if a perfect engine, is repre- 
sented by the fall of temperature from generator 
to condenser divided by the total heat of generator 
—all reckoned from absolute zero, whicn is 461° 
below the zero of Fahrenheit's thermometer. This 
probably will explain how I get the 461° + 300° 
= 761°. The actual efficiency of engines is some- 
thing like 0°17 in a good engine, but more com- 
monly only 0°12. No, the 32° is included in all the 
temperatures. The correction I gave last week is 
again wrongly printed; but as you do not appear 
to want this, I will let it pass.— T. C., Bristol. 


[62926.]—Mechanical Die-sinking.—It may 
be of interest to know that some such device exists 
in the South Kensington Museum.—SHINY BOOTS. 


[62930.]—Literature.—“ Abbevs, Castles, and 
Ancient Halls of Eagland and Wales, by John 
Timbs (not Timms) and Alexander Gann, is pub- 
lished by Frederick Warne and Co., Bedford- 
street, Strand, London. The work is in three 
vols., crown 8vo., price 63. each. It contains mach 
useful and valuable information concerning the 
history and legendary lore of all the principal 


ancient edifices in England and Wales.—ORION. 


eae — Caister Castle. — Caister (not 
Caistor) Castle was built in the year 1450 by Sir 
John Fastolfe, the head of an ancient and very 
powerful Norfolk family.—ORION. 


[62932.]—“ Problem Engine L. & N. W. R.— 
L. N. W.“ Problem, No. 184, is a 7ft. Gin. single. 
Chief dimensions: Cylinders, 16in. by 2+in.; 
drivers, 7ft. 7; in. diam. ; leading wheels, 8ft. 9}in.; 
trailing, 3ft. 9in.; wheel-base, 15ft. 5in.; heating 
surface, 1,0983q.ft.; weight, 27 tons; the tractive 
force is only 68. I should be much obliged if any- 
one would give a complete list of this olass.— 
REYMOND. 


[62987.]-—Faulty Electric Bell.—I once had 


an electric bell handed over to me to discover what 
was wrong with it. The owner had spent a lon 
time in endeavouring to discover the fault, and ha 
actually, in despair, handed it over to a friend, 
who, in his turn, handed it over to me. Two 
minutes was enough for me; the wire was simply 
broken off close to the contact screw, and a few 
seconds sufficed to put it right; but, although they 
had unscrewed all the parts, &c., they never dis- 
covered the flaws.—R. A. R. BENNETT. 


[62937.]—Faulty Electric Bell.—In such a 
case as this, one can hardly tell what is the trouble 
without inspecting the bell. Perhaps the set- 
screw has worked loose, and is not in contact with 
the spring of the armature, or the platinum has 
come out and is therefore not making a good con- 
tact. Are you sure that the wires are not broken 
which connect the magnets together and the termi- 
nals ?—W. GILLETT. 


[62937.]—Faulty Bell.—Clean the contaots and 
binding-screws, and see that the s.c. wire does not 
touch iron frame, except where screwed down to 
it; if it does not then ring, the wire is broken, and 
must be soldered.— C. PROVIS, Emsworth. 


[62955.] — Photographic Developing 
Troubles. Does not H. W.“ over-expose his 
plates? and why does he not stick to one kind of 
plate and one kind of developer and try 
various exposures with the same lens, stop, 
and subject until he gets a good result with the 
proper exposure, upon which success mainly 
depends? With proper exposure, and the simple 
directions given with each box of Ilford plates, it is 
simply impossible to fail. The error is most com- 
monly on the side of over-exposure; but anyone 
who uses Cartwright and Rathway's systematic ex- 
posure book will find much difficulty at once re- 
meved. Amateur N work would be 
much simplified if the sensitometer number of 
each batch of dry plates were marked on the boxes 
cone them, and it is to be hoped that this 
will soon be done by all makers. I have found no 
difficulty with any makers plates and any developer, 
provided the exposure be correct. The ammonia 
developer, perhaps, gives most command over ill- 
timed expusures; but the carbonate of suds, 
with no potash, 1 as good negatives, and has not 
the objection of the ammonia fumes. It is diffi- 
cult to understand how it is possible to fail if you 
follow the simple directions and give oorrect 
exposure. A little ammonio bromide solution 
gives intense negatives with the soda developer, 
with the Ilford,or any other plate. The greenish 
scum “H, W” complains of is probably what is 
known as green fog, which appears to be most likely 
to ocour with under-exposed plates and a forced 


with ease if cut t 
timbers or ribs may be steamed or boiled— either 
will do—if not cut from oak or ash natural bends. 
Mahogany is the best for planking, but is ex- 


-Oak or ash ribs; o 


development with ammonia; I have found it 
seldom occur with the soda. 
about this in Abney’s Photography with Emul- 
sions,” third edition, page 200. 
who wishes to know all about the processes he 
Hae use of should be without this book.— 


H. W.“ will see all 
o photographer 


[62958.J—-Una Boat.—I give dimensions of 


Una taken from “Yacht and Boat Sailing.” 
„F. E. A." will be able to reduce them by half, 
which will give a craft 7ft. 9in. by 3ft. 3in. I have 
sent to the E.M.” office small tracing ; also body 


plan, reduced in the proportion named, from which 


moulds can be made.“ It will not be necessary to 


steam the planks, as fin. or gin. stuff will bend 
he right way of the grain. The 


pensive. Spruce, fir, or yellow pine will do well. 
, mahogany, or elm stem and 
stern posts and transoms; pitch-pine keel, straight 
grained and without kaots, or yellow deal if ex- 
pense be an object; spruce or yellow pine spars. 
Carvel build is, I think, easier than clinker, for 
bad seams can be made good when caulking; but 
this requres at least zin. and gin. plank. This 
would make a 7ft. 9in. Una excessively heavy. I 
should, therefore, advise clinker with ñin. or jin. 
lank, if of the softer wood, or }in. mahogany. 

imensions of 16ft. 6in. Una boat: Length ex- 
treme, 15ft. 6in.; beam extreme, 6ft. 6in.; keel 
sided (width) amidships, 44in. ; keel sided (width) 
fore-end, 2in.; keel sided (width) after-end, 2in. ; 
Moulding (depth) of keel, 4in.; floors sided, I in.; 
floors moulded, l}in.; timbers sided, lin.; thick- 
ness of plank, i in.; thickness of top strake, 2 in.; 
mast deck to hounds, 14ft. Oin. ; boom, 15ft. Gin. ; 
gaff, 7ft. Gin.; luff of main-sail, 9ft. 9in.; foot of 
main-sail, 15ft. 6in.; head of main-sail, 7ft. Oin. ; 
leach, 17ft. Sin. ; tack to peak earing of main-sail, 
16ft. Oin.; olew to throat earing of main-sail, 
17ft. Oin.; centre of mast from fore side of stem at 
load-water line, 2ft. Oin.; diameter of mast at 
deck, 43 in.; diameter of mast at hounds, 2}in. ; 
weight of displacement (approximate), 140 wt. 
No. 1 section is Ift. 3in. from fore side of stem. 
All others are 2ft. apart, but No. 8 (transome), 
which is 2ft. 3in. from No. 7. Any other infor- 
mation I possess is at F. E. A. s service.— 
GOLDEN SLIPPERS. 


(62964.]— Tricyoles.— The “Quadrant,” like 
other tricyoles, will throw you out if you take a 
corner too fast; it is, however, very free from 
vibration.—PROVIS, Emsworth. i 


[62965.]—Cycle Lamps.—I find colza 2, par- 
affin 1, burn well with a soft wick. A spiked or 
toothed piece inside the wick-holder prevents the 
wick from shaking dowa; but a violent jolt will 
sometimes put out the most perfect lamp.—PROVIS, 
Emsworth. 


[62965.]—Oycle Lamps.—Try the best colza 
oil, and add a dessertspoonful of turpentine to 
half a pint.—A. RIDER. 


[62968.J}—Bracing Olimate.—Would not Ton- 
bridge, Kent, suit the querist—though his con- 
ditions are rather too much, I fancy ?—H. G. 


[62968.] — Bracing Climate. — “ Ubique ” 
should try Manstield, Notts; 14,000 inhabitants, 
very bracing air, and healthy. Two good middle- 
class schoole—boys and girls. The situation is 
open to the Yorkshire and Scotch Moors on the 
North, and quite shut off from the infiuence of 
the Gulf stream by hills on the West. Bleak in 
winter, but not too humid.— PONTO, 


. {62968.]—Bracing Olimate.—The two limits 
as to population is a poser; sites for towns in 
England were chosen on streams, and not for com- 
manding views, nor for bracing air. Malvern is 
Ae the most eligible, and has Al schools for 
young ladies, sir!—not girls. Clifton, Bristol, 
stands well; but if the dread of popa mon item is 
a sine quå non, why not try this locality (I can 
receive Ubique for a few days) ?—an hour from 
Bristol, where pupils go by train as weekly boarders 
on Monday mornings for 2s. Chepstow is a locality 
fast becoming popular, but has no first-class schools. 
Leamington, Cheltenham, Bath, and Winchester 
will give to “ Ubique” ample choice, and the young 
ladies society—a factor “Ubique” will have to 
consider some day. — DISPENSER, Free Dis- 
pensary, Lydney. 


[62969.)— Pendulum Indioator.—You must 
have made a very fair contact between two wires 
which should not touch each other. See that none 
of your wires in indicator touch. Induction would 
not do it. Draw all staples with more than one 
wire under them, and staple up again separately.— 
C. PROVIS, Emsworth. 


* F. E. A.“ can have these by sending two stamps and 
name ani aidress; but it is against our rules and gives 
trouble, and we should not do it but that “ Golden Slip- 
pers” has been at some pains to make the plan, and it 
is too large to reproduce. We wish, though, corre- 
spondents would read our Hints.”—ED. 
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[62971.]—Electrical.—The sketch I send ex- 
plains itself. You cannot do better than use in- 
sulated G.P. copper wire, taped and tarred, and 


drawn into lead piping, which may be used as a 
return; this may be procured of any electrical 
engineer.—W. PERREN-MAYCOCK. 


[62971.]—Electrical.—The general way of lay- 
ing wires underground is of placing the wires in 
wooden troughs, or, as is now more often the case, 
in galvanised iron pipes. Of course the wires are 
well covered with insulating substance ; such wires 
are made purposely for such work at 3d. or 4d. per 
yard. You can connect up the wire and bells so as 
to use but one wire with the press button and 
switch at each end, I inclose rough sketch to show 


MAIN 


WATEA 


connections. A A’ are the two press buttons, B B’ 
the switches. When the switch B’ is closed and 
switch B open, the bell C’ will ring on the button 
being pressed at A, and when B’ is open and B 
closed, the bell C will ring —W. GILLETT. 


[62980.] — Engine Conversion.— Thanks to 
“T. C., Bristol,” for his reply; but the present 
cylinder would be high-pressure, and the low- 
pressure cylinder would be 4in. by 4in., which I 

ave no difficulty in fixing. Boiler is 2ft. Gin. b 
1ft. 6in., tin. thick, which is strong enough for 601b. 
or 65lb. What I want is more power without in- 
creasing size of machinery. What H.P. should I 
get from this? and oblige—AN AMATEUR. 


[62985.]—Battery Plates.—File them to shape 
with a coarse file, then lay them in a flat dish with 
a little dilute sulphuric acid (water 8 parts, pure 
acid 2 parts), and rub rapidly over with an old 
brush and mercury. Rinse in running water, and 
rear up to dry.— S. BOTTONE. 


[62989.] — Bicycle.— Take two flat, oblong 
pieces of iron about in. thick, place together and 
drill series of holes corresponding with size of 
spokes to be used up between the two plates, then 
well countersink, the spoke to be headed is 
placed betwen the two plates and then in vice ; use 
ball-pened hammer, and you will find no difficulty 
in heading spokes. To draw off keyed cranks take 
two stout iron or steel plates—say, gin. thick and 
5in. by 24in.—one of these must then have a slot 
cut in the centre of side to allow it to fit in behind 
erank and on axle; the outside plate is then 
secured to it by two bolts (one at each end) till 
the two plates firmly embrace the crank and the 
bolts are in line with centre of axle; a zin. hole 
should previously have been tapped in outside 
plate exactly in centre, and fitted with hardened 
steel screw, pointed at end; in order to draw off 
crank it is only necessary to centre this screw on 
axle end when a few turns will pull all off 
together; by this means the key is not damaged, 
and may be replaced by merely hammering home. 
To build up a wheel it is simplest to start with, 
say, eight spokes (in four pairs), arranged at 
opposite diameters ; with these get the wheel ap- 
proximately true, and then add the rest; but do 
not put tension on until you get all in place, and 
_then by very small degrees work round. It will 
much facilitate matters if you have a couple of 
wooden uprights to take the size of wheel re- 
quired and by cutting V-slots in top, mount the 
wheel by its axle, as though running between 
forks; by repeated spinning and marking with 
chalk you will get a perfect circle; then, lastly, 
work up the lateral adjustment, being careful not 
to interfere with the truth of circle. To remove 
broken spokes by the ordinary method is a tedious 
operation, requiring much skill and care; it is 
effected by first drilling a hole down the centre of 
broken spoke without injuring the thread in hub, 
and then tap gome square-ended instrument into it 
by which the spoke may be turned out. I have 


‘medean screw, kept turning by engine. 


just patented a tool for this purpose and also for 
drilling new hubs, which takes any size wheel and 
requires no skill in working; it will be on the 
market shortly, and shall be glad to give further 
particulars if he will forward his address.—T. H. 
HAWLEY, Malton: 


[62989.]—Bicycle.—Get very mild steel for 
spokes ; cut to length and straighten ; put in good 
vice; rivet head on with a small hammer; then 
get a bit of flat steel, drill hole size of spoke and 
counter-sink; put spoke in, and give one or two 
blows with hammer, and it is finished. But my 
advice is buy them ready-made, any size, at 8d. 
per pound. For getting keyed cranks off, get some 
lin. by jin. iron, and make a link 1}in. long and 
lin. wide inside ; then get 4in. of Zin. square and 
punch a hole gin. from one end, and tap it ],in. 
Get Bin. of j,in. round steel, punch a hole through 
one end for gin. punch, screw it, and harden the 
end, and sorew it in hole in zin. square. To take 
crank off, take the pedal off, slip the link on the 
crank, and slip the zin. square in the link with the 
end of steel screw against end of axle; place link 
as near axle as possible; drive a bit of iron pack- 
ing in between zin. square and crank to fasten it; 
then place a long punch in hole in sorew, and turn 
away, and your crank is off in two or three 
seconds. J take dozens off. To refix them, make 
steel key a nice driving fit, drive in with a small 
hammer, and hold a striking hammer at opposite 
end of axle; drill old spokes out with a long 
Archimedean drill. It is the only drill that I know 
that will get in between thespokes. Totrue wheel, 
turn bicycle over, revolve wheel, hold chalk at top 
of forks, until it touches side of rim; tighten 
spokes on opposite side ; repeat same at other side 
until true. For tapping holes, get some good steel 
wire, turn a ring 1}in. diameter at end, and out off 
5gin. long, screw jin. of end; file three flat sides, 
and lead the end in; harden and temper to nearly 
purple. You will find them more useful taps than 
you can buy. I prefer Stubbs's screw-plates to any 
in the world. I have screwed thousands of steel 
spokes in one hole, and it cuts as clean a thread as 
when new. WM. TAYLOR. 


[62990, ]—Oarbonic-Acid Gas.— Is this querist 
serious? Surely he knows that aërated waters are 
charged with carbonic acid, and that the manufac- 
turers adopt any system which may happen to be 
cheapest in their district. Some use whiting, some 
chalk or marble chips, with sulphuric aoid ; others 
use hydrochloric acid and any cheap carbonate ; 


but the question of cheapness obviously depends tu- 


a certain extent on whether you can sell the refuse 


y | for anything, or have to cart it away yourself. As 


a rule, hydrochloric acid and marble chips or chalk 
give the best results. NUN. DOR. 


[62990.]— Oarbonic-Acid Gas.— About the 
cheapest way to obtain this gas is to generate it 
from a mixture of diluted sulphuric acid and chalk. 
Hydrochloric acid is better, but is rather more 
expensive. The first method is the one used by 
manufacturers of aérated waters. It can also be 
made by burning coke or charcoal in a free current 
of air, but it will be contaminated with SO,, &o.— 
PRINCIPIA. 


555 — Carbonic Acid.—It is a pity that 
“Carbon” did not give some idea as to what he 
means by “rather large quantities.” Pieces of 
marble and dilute commercial hydrochloric acid 
would be the best materials for obtaining the gas 
for experimental purposes, and the cost would be 
very small, Some years ago I was connected with 
a manufacturing company who used the gas largely 
in their business. ‘They made it from chalk and 
sulphuric acid. A few hundredweights of chalk 
were placed in a large wooden receptacle shaped 
like a huge barrel. The acid was raised and gra- 
dually added to chalk, by means ofa leaden Archi- 
The gas 
was stored in gasometer over water. I suppose 
they found this method the cheapest; but it is cer- 
tainly not the best—the product, sulphate of lime, 
being insoluble, and therefore a great nuisance to 
clear out. How do soda-water manufacturers make 
their gas? — KENSINGTONIAN. 


[62991.] — Electrical Measuring Instru- 
ments.—I shall be happy to lend you one of my 
2s. 6d. Ohm coils, if you will advertise your ad-. 
dress, or write tome. See Sixpenny Sale Column. 
—S. BOTTONE. r 


[62992.]-—Measurement of Field.—Quite im- 
possible to give the area of any figure (except a 
circle or square) trom one dimension. In the case 
you name, if it were known the field was exactly 
square, it would be then possible and easy to give 
the area, but not otherwise.—T. C., Bristol. 


[62992,]|—Measurement of Field.—If the field 
mentioned by“ Castletown” is a square one, then 
the diameter 300 being given, 300 + 4/2 will be 
3002 A 
——, or 30,000 square 


length of each side, and — 
If the field 


units, say yards, will be the answer. 


is not square it will be necessary to measure its, 
boundary lengths, then by dividing the field into 


say 40z. to 1 pint of water. 


imaginary triangles, finding the area of these, and 
aiding up, the total area will be found.—W. H. 
INNY. 


[62992.] Measurement of Field.—Given the 
diagonal of a square field, you can easily find 
the area by squaring the diagonal and dividing by 
2. In your case (300)? + 2 = 45,000. This follows 
from the fact that the diagonal of a square is 
always 4/2 times the side; therefore side of a 


square is diagonal + 4/2. But to find area of 
square, you square the side—that is, (D = y2), 
or D? — 2. This method is not applicable to any 
field which is not a square.—REYMOND. 


[62994.]|—Repairs.—As you undertook no re- 
pairing, you are not liable to make good any 
damages caused by damp from outside or from 
ordinary tear and wear.— B. SC., Plymouth. 


[62995.]—Lawn Tennis.—If a player attempts 
to return the ball, but misses it altogether, and it 
drops beyond the external boundary line, the stroke 
counts to him, just the same as though he had not 
attempted to return it. See Cavendish on “ Lawn 
Tennis,” p. 17.—R. GILL. 

55 Tennis. — In playing tennis, 
if the ball goes out of court during the game, it 
counts a point to the opponent of the one who sent 
it out. The fact of attempting to strike it does 
not alter this rule in the least.—E. E. 


[62995.]|—Lawn Tennis.—The fact of the ball 
going out of court scores against your opponent, no 
matter whether you tried to take it or not; but if 
it touched your racquet or any part of your body, 
it would score against youu—_PHOONGYE. 


[62997.]—Glass-Working.— R. S.“ is quite 
correct in his description of the apparatus as seen 
at the Manchester Exhibition. Ordinary coal-gas 
is generaly used, coming through an oblong open- 
ing covered with wire gauze ; the nozzles may be of 
glass tube or brass. Practical glass-blowers make 
these of small glass tube, drawn to a point, the point 
of blowpipe being bent down over the gauze bya 
jointed pipe till in a suitable place to produce 

lowpipe flame. The blowpipes may either be 
opposite each other or two or three placed together, 
as suits the work. The point of glass tube should be 
pointed along, and not across, the gauze opening, A 
Fletcher bellows does well to supply air through; 
practical glass-blowers use a foot-bellows and a 
water pressure.—ROSABRIO. i 


-[62999.]—=Dry Plates for. Hot Climates.—I 
used Dr. Monkhoven’s plates in Africa, and had no 
difficulty with them. If, however, you use potash 
developers, any make of plates will frill; to remedy 
this I run a border of about zin. round the plate, 
with shellac dissolved in spirit.—B.Sc., Plymouth. 


[63000.]—Electrical Measuring Instru- 
ments. A description of the mode of making an 
ammeter was given at page 47, Vol. XLV., No, 1,147 
of the ENGLISH MECHANIC, and an article on 
voltmeters will appear shortly. —S. BOTTONE. 


(63004.]—Tracing Paper.—In reply to ery 
Scott Homer, a very simple way is to paint bo 
sides of a sheet of paper with black cyclostyle 
ink. This, when dry, leaves a good outline on 
wood.— A. TINKLER, Chester. 


[63004.]| — Tracing Paper.—Harry Scott 
Homer's query is very indistinct. Does he wish to 
make red tracing paper, or does he want to know 
how tracings are transferred to fretwork wood? If 
the latter, rub the under side of the tracing with 
blacklead, put on the wood, and trace over the 
design with any hard point, when a fac-simile will 
be found on the wood.—B.Sc., Plymouth. 


63005.] — Producer Gas. — In reply to 
“J. T. S., there are several gas-producers in use; 
those of Siemens are usually adopted for steel 
melting furnaces. The best known of the other 
types are the Wilson and the Thwaites producer ; 
all I believe, are suitable for calcining lime, clay, 
or bricks. The process consists in the production 
of carbonic oxide by means of a blast of air 
through a heated mass of ooals. GENERATOR. 


[63007.].— Welding Mushet's Steel. — In 
answer to “Steel,” I may state that I have never 
used any of this steel, and therefore cannot say 
anything about its peculiarities, —A., Liverpool. 


[63008.]—Size of Accumulator.—You will 
need at least four cells, each containing nine plates 
in. by Ain. by 12in., to do this work. The cells 
must be coupled in series. This will allow you to 
run a lamp having a resistance of about 8 ohms, 
and requiring one ampere to light it well. -S. 
BOTTONE. i 

63011.]—Platinising Carbon Plates.—Mak 
a dilute solution of platinum chloride in water, 
Attach n 

one carbon plate to the anode of a two-cell 
Daniell battery. Connect the plates you desire to 
platinise to the cathode. Allow both anode and 


cathode to be in the solution of platinum chloride, 
itaking care that the anode does not ‘touch the 
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cathode plate. The plates will soon beoome 
covered with platinum black. —S. BOT TONE. 


L63015. —Voltaie Ba ttery.— The Daniell.—S. 
BOT TONE. 

. Tubes Conical. — As the 
holes are too small to admit of the use of a boring 
bar, you must of necessity rime them. It will be 
@ nasty job then even.—T. C., Bristol. 


[63017.|—-Tomatoes.—I have some tomatoes 
growing against a south wall; I started them in a 
greenhouse, and planted them out when from 12in. 
to 18in. high in some well-manured ground kept 
well moistened, and have promise of a good crop. 
Do not be afraid of giving them too much water, 
and get them planted out in good time.— 
PHOONGYE. 


F them against a 
wall facing the south, pinch back all shoots above 
the fruit; when the fruit is once set stop off all 
laterals; water moderately in the day time with 
liquid manure; do not water at evening.—S. 
BOTTONE. 

ee eee Yachts. —“ Ryde” 
will find an illustration and description, of the 
American yacht Volunteer in the Illustrated London 
News for Aug. 20th_—REYMOND. 


L63019. — Speed of Vessels.— The Why 
not? of Atlantis may be thus answered 
roughly: that in order to double any given speed 
of vessel, it would require to have the driving power 
quadrupled.— A., Liverpool. 


63019. — Speed of Vessels.— Atlantis” 
ill find on p. 367 of Vol. XLIII. (No. 1, 109) 
a very full account of this subject. If 
querist is unable to get the number, I shall be 
happy to give a brief summary of the article. A 
writer in the Engineer declares that it cannot be 
done, and calculates that the crank-shafts of such 
a vessel would weigh no less than 500 tons !— 
REYMOND. 


[63020.]—Fusible Metal.—An alloy composed 
of 8 parts bismuth, 5 parts lead, and 3 parts tin 
fuses at 98° C. his is about the most fusible 
alloy that I know of; but I should think that this 
temperature was rather too much for the average 
bird.— PRINCIPIA. 


[63022.]—Screw-Down Taps.—These taps, 
which are provided with an indiarubber ring, are 
a humhug, and not equal to a well-made plug tap. 
One reason for their use is that pipes are liable tu 
burst when the plug wears loose and is suddenly 
Shut off, especially by women. It has been 
whispered that this arrangement is the patent of 
an engineer of a water-supply association. At all 
events, some of the men make ‘bacca money by 
calling in and condemning the frequent leakage, 
and then producing a rubber washer from the 
waistcoat pocket, going through the formula of 
ehutting off the water in the street, &c., and pocket- 
ing what the tapster chooses to stand. Memo.— 
The quality of the brass used for steam taps 
„must be something very much superior to the 
rubbish usually to be met with in the average 

lumber's stock in trade, consisting, as the latter 

oes, of mostly lead, a little zinc, and less copper. 
—A., Liverpool. i 


[63022.]|—Screw-Down Taps.—The object of 
the water company’s regulations with respect to 
taps is economy. It is a pretty well-known fact 
that less water is wasted by the use of the screw- 
down taps—hence the preference. The common 
plug tap is peculiarly capable of suddenly turning 
itself full on if left, through carelessness, to drip. 
The screw-down tap, from its construction, can- 
give way to hydraulic pressure.— 
PLUME D'OR. 

[63022.]—-Screw-Down Taps.— Water com- 
panies supply water at a considerable peana and 
ordinary plug taps soon get out of order, and have 
to be taken off to be repaired, while any person of 


ordinary intelligence can put a fresh washer on a. 


screw-down tap. The chief reason, however, for 
using screw-down taps is that you are forced in 
using them to “ waste time,” as “ New River” calls 
it, in Sette the tap, and thus avoid the jerk and 
strain on all the fittings which arises if a plug tap 
is turned sharply. On a steam boiler there might 
be difficulty in getting a washer that would stan 

the heat if a screw-down tap was used.—D. H. 


[68022.|—Screw-Down Taps.—The reason 
these are insisted upon by water companies is, be- 
cause closing the orifice as they do gradually, there 
is no back-pressure on the supply pipe. many 
cases this would burst the pipe if an ordinary plug 
tap were used.—_LAMBETH. 


[63022.]—Screw-Down Taps.—As a rule, they 
do not leak so much as plug taps, which so soon go 
wrong, and, of course, the Water Company do not. 
care about people's time, but only their water. 
Again, where high-pressure servioe exists, the 
screw-down are much better, as it is impossible to 
close them very quickly, and they thus save the 
pipes by preventing concussion by the sudde 
stoppage of the column of water.— T. C., Bristol. 
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[63023.]—Bees.— Will some kind bee-keeper give me 
a little advice? I put two of Benthall’s supers on my 
„ Abbott’s bar frame,” but as I see the bees will not be 
able to fill them, I want to take them out. I tried to do 
so yesterday, but found they were so fastened to the 
frames below that I conld only detach one by violent 
pushing, as I could not insert a knife underneath. 
loosened and lifted one up a little way, but although 
I had given smoke there was such a commotion in 
the hive and the bees were so lively that I left the 
super on and withdrew. How must I manage? Must 
the smoke be given at the door or under the quilt when 
one wishes to get frames in and out ? This is the first year 
I kept bees. 1 bad never seen a bar-frame hive before 1 
sent for mine, nor had I seen the interior of any hive or 
skep My knowledge, which is smal), has been chiefly 
gathered from the E. M.,“ but although I have read and 
re-read all the interesting details, 1 must confess my 
knowledge speedily departs from me when [ stand behind 
the hive, and I fee! that theory and practice are indeed 
very different. I have Modern Bee Keeping“; but some- 


how I constantly find that what I want to know is not in 


print. I have no one here (South of France) to help me, 
and so far I have not had sufficient courage to lift a frame 
up to find the queen. I do not want to give up the pur- 
suit, which Iam sure is very interesting in spite of its 
stings. My bees were hived on May 20. They had a little 
foundation, but no food, asithe weather was fine. As far 
as I can tell, seven frames are pretty full, but they were 
not placed straight when the swarm was hived, and they 
have remained crooked ever since. I see bees working in 
supers, but they do not get on. The summer has been a 
favourable one, but the bees swarmed late on accountiof 
the cold spring, My swarm has been very active and the 
floor board and porch used to be covered with clusters of 
bees ; now there are not nearly so many to he seen outside. 
They have a great enemy in the shape ofa sort of flying 
black beetle, the name of which I do not know. They go 
into the hive, and the bees cannot kill them on account 
of their shell-like bodies; under the dull black upper 
wings there are pretty dark blue wings which it uses in 
flying. For some time I noticed a bee which was half 
white, it worked like the others, but I bave not seen it 
lately —BLANCHE. 


[63024.])—-Oreaking Knees.—What is the cause of 
knees creaking when stooping or going up and down 
stairs? Is there a remedy ?—BLANCOE. * 0 


(63025.}—Throat.—A lady about 35 years of age is 
afflicted with what appears to be contraction of the 
throat. She has a great difficulty4n swallowing food, even 
when cut upin the smallest pieces. All remedies have 
failed. She has tried magnetic appliances in vain. 
She also applied at the Hospital for Diseases of 
the Throat. Her general health is good. She is healthy, 
aud not at all hysterical. Her throat seems worse when 
in a relaxing climate. Can anyone suggest a remedy ?— 
BLANCHE. 

63026.)—Spinning and Twisting Machines. 
—Could any of your many readers inform me where I 
could obtain a spinning machine or two, a twisting 
machine, a balling machine, and hackles for making 
twine ? Also where I could get tow already cleaned so I 
should not have to pay carriage for dust and waste. 
emigrated to Brazil nineteen years ago and have seen 
some rough times, but have got a house and garden in 
a much neglected suburb of Sao Paulo as part of my 
savings for the past eleven years, but the source of my 
employment has failed. To move nearer the city to get 
work I should have to sell my house and much-loved 
garden at a great sacrifice. Raw twine as sold in the city 
is poor and dear, and mostly comes from Germany. That 
used for tireworks is without any finish and in great de- 
mand (they go in for fireworks here). If I could get the 
above machines with the meansat my command, about 
£100, I could bring myself and family into profitable em- 
ployment. I wrote to the firm of Barroclugh and Oo., of 
Manchester, but they cent an estimate beyond my means, 
Added to the above would be required a line shaft, pulley, 
and a horse gear for one horse.—J. FARMER, Rua Oon- 
cordia, No. 41, Sao Paulo, Brazil. . 


(63027.} — Skrivanow, Holmes Burke, and 
Chloride of Zino Cells.—Voulu some one Kindly tell 
me the component parts of the above celle, and also the 
proportion of water to mercuric sulphate in the Schan- 
schief ” 7—A. K. 


{68028.)—Saddle.—I hear there is a saddle now in 
use by which a lady can, without dismounting, alter the 
length of her stirrup-leather. Can any of your readers 
oblige me with a description ?—JANET MACKENZIE. 


(63029.]—Fishing Rod.— Would some brother-reader 
give me instructions how to make a fishing rod,the kind 
of wood used for that purpose, and also the way to make 
the varnish 7—ANGLER. 


(63030.]—Cambrian and North Stafford Locos. 
Will some one kindly give me the principal aimensions 
and weight of new bogie passenger engines, Cambrian 
Railway? Also name of new passenger engines, North 
Stafford Railway. A sketch if possible of Cambrian locos 
would oblige,—CHILLINGTON. 
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(63031.]—Water Pumping.—I havea well 36yds. 
deep with a constant supply of pure water. There is an 
engine which lifts the water to the surface, but it is only 
worked atintervals. I want to convey the water toa dwell- 
ing house about 150yds. distant, and about 3ft. higher than 
surface of well, What is the best way to supply the house 
with water, i.e., convey the water to the house and store 
: sufficient supply without destroying its purity 7?—AQUA 

URA., . 


[63032.]—Legal Query.—The exact words of the 
agreement for a yearly rental are, The tenant also agrees 
to leave the said premises (house and grounds) in good 
and tenantable repair.” Does this include painting and 
papering, repairs to bells, windows, water and gas pipes, 
ie ? Is not reasonable wear and tear to be considered ?. 

XIOUS. 


_ _[63033.J~Eastman Negative Paper.—Oan any 
of your readers give me the sensitometer number of the 
Eastman negative paper? J have been told it is not so 
rapid as the Ilford Rapid plates. I have several rolls, 
and have given them credit for 224 to 234, but shall not 
know the result until my return to England, as I had 
no opportunity of trying the paper before I left. It 
seems Very strange that the most important factor in the 
determination of exposure, the most important factor in 
dry plate photography should be withheld by the manu- 
facturers, and not insisted upon by the buyer. It is all 
very well to say that ammonia and bromide and soda 
will enable you!to control development. So they will, 
and you mayfget a printable negative from an incorrectly 
exposed plate, but you won't get the best things your 
materials will produce, and this can only be got bys 
knowledge (as Oartwright and Rathway inform us) of sub- 
jects, light, season, time, lens, stop, and plate. The 
first four of these are appreciable with a little practice, 
the next two are invariable, and the last, which is so im- 
portant, is often the only things we don’t know. Perhaps 
experienced photographers who read your journal would 
assist one another by detailing their experience of the 
relative superiority or sensitometer number of various 
plates and papers through your columns until we can 
obtain this necessary information from the manufacturers. 
The Eastman Company advertise that they will not be 
responsible for defects in their paper that is over six 
months old. The last I bought, both from a well-known 
firm and from a co- operative society, was dated August, 
1886, and I am told that the date on the packets of paper 
is now replaced by a number, rendering it impossible for 
the bnyer to know the date of manufacture, and thus mak- 
ing the undertaking of the company to replace faulty 
paper of no effect. I found transparent horizontal lines 
run through a whole packet of Eastman's 83 by 64 paper, 
but could not apply for redress, as the paper, bought a 
week before development, was over six months old. When 
the paper is good 1 find it a trifle only slower than rapid 
plates and quite equal to the best plates in printing 
qualities.— J. G. S. 


(63034.)—Vanishing Point — Would any archi- 
tectural reader of the MECHANIC kindly tell me how to 
manage the perspective in a large drawing of a building, 
in which the inclination of the lines is only very ht, 
and the vanishing points are consequently situated a long 
way off the boa Also, how are the intermediate points 
to be obtained? Any hints on the management of per- 
spective without having to draw out in full the structural 
perspective lines to the respective vanishing points, would 
be greatly appreciated. I should also be much obliged if 
anyone could recommend a good handbook on perspective 
drawing.—PERSPEOCTIVE. 


(63035.]—Maize Boiling for Stock.—I am at pre- 
sent using large quantities of ground maize as feeding for 
cattle and pigs, boiling it in a large open boiler or copper. 
I would wish to know whether the erection of a steam 
boiler, and using the steam on the maize meal would be 
a more economical way of cooking than the way I now 
have, and if so, what would be the size of boiler required 
to steam, say, Gcwt. to 100wt. meal per day. I may say 
that the meal must be fully boiled, the particles of starchy 
matter completely softened. I have water at a pressure 
of 201b., so could feed my boiler without a pump, What 
is the H.P. duty of a steam boiler expressed in gallons of 
we evaporated per hour at say 20lb. pressure ?— 

OILER. 


(63036.)—Electric Shock.—Will some reader of the 
“E. M.” kindly assist me? 1 wish to have an induction 
coil in connection with a conducting surface, say, & 
piece of brass, let into a counter top, in such a manner, 
that anyone touching the brass shall receive a shock. Is 
it necessary to have a condusting surface to stand upon ? 
I havea coil of six layers No. 24 s.c. and 14 No. 36 8.0. 
Is that powerful enough? If not, would a condenser 
added be sufficient? Please say what number of sheets, 
and about what size for condenser.--SPARK. 


(83037..—Battery.—I have a bichromate battery con- 
sisting of five cells with one zinc and two carbon plates in 
each cell. I have been trying to work with ita small 
4c.p.lamp. It works very well for about one hour and a 
half, but then the lamp goes out. What is the cause? 
The zino plate also wears thin very fast. Is there too 
much acid in the solution? Do you know of any cleaner 
and equally inexpensive solution asthe bichromate of 
potash, and sulphurio acid? I believe the B.M.F. of each 
cell is one volt. Would you also explain and give the 
ee of Marie-Davy and Latimer Olarke batteries ?— 


(68038.]—Aloohol and Digestion.—I have several 
times seen an illustration of the retarding effect exercised 
by alcohol on digestion sbown by lecturers. Spirit is 
poured on to the white of an egg producing a ourdled 
clotty mass. A similar effect is produced upon the 
albumen of egg by boiling, but no one pretends that 
boiled eggs are unfit for food. Wherein, then, lies the 
the force of the illustration ?—ZERO. 


L63039. ORxy- Hydrogen Lanterns.—Is it danger- 
ous to use oxygen from a cylinder barning the hydrogen 
from a gas box ?--ZERO. 


(63040.)—L.N.W.R. Engines.—I noticed that 
Ganymede No. 1670, formerly u 6ft. 6in. Ramsbottom, ap- 
peared to have been rebuilt witha high boilerand shorter 
chimney like the Precedents. Can anyone tell me if it is in- 
tended to rebuild the 6ft.6in. Rams bottoms in this manner? 
With what class of engine are the following lines being 
worked? Chester and Holyhead, Denbigh branches, Car- 
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lisle and Penrith, Craven Arms and Hereford district ? 
How many of Webb's fanr-wheel passenger tanks, 1000 
class are out. and what are their numbers? What is 
being done with Precursor class ?—W. H. V. 


(63041.])—Engine Drivers and Locomotives. 
—Will any of ours kindly inform me what is an 
ordinary week’s work for passenger driver in a running 
shed? Particulars of the B'ham (M R.) shed would be 
useful. How the arrangements are made for pilot, and 
hy passenger engines are used to help goods trains up 
the Camp Hill incline? Some particulars of the links in 
the above shed and jn otber M.R. and LN. W. R. sheds 
would be thankfully received.—W. H.V. 


(63042.)—M.R. Engines. — Can anyone tell me 
where No 88 is stationed, and to what class does she be- 
long? What is the latest style cf passenger tanks? Is 
it true that the 1285 class at Bristol are foiling to keep 
time owing to the driving wheels being too small? Why 
were the 825 class taken away ?--W.H. V. 


` (63043.J—Evaporation.—Can any brother-reader of 
“ Oura deseribe a few good. striking experiments in 
illustration of the production of intense cold by evapora- 
tion? T have repeatedly tried freezing with ether, but 
more cften than not have failed in prodncing any effect 
except that of using up a lot of ether. I believe liquefied 
sulphurous acid is very volatile. Is it to be bought any- 
where ?—ZERO, 


[63044.])—Black Heart Iron.—I understand tbat 
this iron comes trom America. I have seen some cast- 
ings made from it—they had been softened; they were 
broken, and the fracture showed a grey ring just on the 
outside, perhaps 1-16in. deep, all inside of this ring was 
black. Canany reader give me any information about 
this iron ?—for instance, what is the difference between this 
iron and our H. C. M.? Is it black before it is softened, does 
it come in pig or ingot, what brand does it bear, or any 
other information will be thankfully accepted ?— 
TOUGHENER. 


[63045.])—Pleting Soft Solder.— Will some reader 
tell me how to silver-plate soft solder? I have a lot of 
brooches with joint and catches soft-soldered on, but 
cannot get the silver to take on the solder. I have tried 
to copper-plate them with the following solution : Sulphate 
of copper 11b., sulpharic acid 11b., water abont lgal.; but it 
will only take on the brass, the soider turning quite black. 
—PUZZLED PLATER., 


16304 6.]J— Cutting Pipes.— Would T.C.” or others 
tell me the following ? I have some fin. pipes to cut and 
thread. Now what cutters should be used to do them 
with? Also bow are the stocks and dies to ba put on the 
pipe for cutting threads, and what size of dies and taps 
are used for jin. and gin. pipes 7— ONE IGNORANT. 


Z (63047.)—Flotation.—If W = weight (total) to be 
supported,S = cubic contents in inches of cylinders to 
support weight in salt water, what will be D = depth the 
cylinders will be immersed in salt water with weight ?— 
H, P. CYLINDER. 


,[63048.]—Induction Coils.—1. Would it lessen the 
power of an induction coil, if 1 place a regulating tube 
over fron wire? 2. It co. why? 3. Also would it iuter- 
fere with its action as a medical coil, having the con- 
denser attached? 4. Has a double-flnid bichromate cell 
(oonstruction precisely same as Bunsen) the same power 
as a single - fluid one of same size 7—F. DAWSON. 


(63049.)—H ydraulic Ram. —I have a mill-stream 
from which I can get a 13ft. fall. I wish to 80 water 
to a small house about half a mile off and 150ft. higher. 
Will anyone give me approximate cost and details of a 
small ram to give about 400ga), a day ? I want especially 
size and angle of injection pipe and size of supply pipe.— 
MaZZAROTH. [Write Mr. J. Blake, Oxford-street Works, 
Accrington.—ED.] 


(68050.)—Brass Name Plates.—How am I to keep 
the brass rods in my shop and the brass name plate on the 
window clean ?—IVANHOE. 


[63051.]— Valve Gear.—The accompanying drawing 
is of a valve gear used un some of our goods engines, but 


I am unable to find out If it is a separate patent or only 
a different form of Stephenson’s valve gear. Would 
any of our correspondents be so kind asto give me any 
particulars of which Iam at: present ignorant ?—G. AND 
S. W. Rr. FITTER. 


63052.|—-Marine Engine.—Will any reader of 
N. M.” give the rule for finding the diameter of cylinders 
for triple-expansion engine, also the size of shalt for same ? 
Supposing the high-pressure cylinder to be 20in. diam. 
with a stroke of 36in. and steam at a pressure of 160)b, 
per square inch ?—SERRIATIM. 


(63053.J—Ejection.—The tenant takes a house ata 
quarterly rental. In the agreement signed by the tenant 


-| practical method of preparing rouge or 


there is a clause to this effect, If the rent is not paid 
within 21 days after it is due, the Jandlord shall be able 
to eject the tenant and be subject to no appeal to law.“ Can 
he do this, seeing it is a quarterly rental ?—-DOUGHTFUL. 


163054.]J—Indiarubber Balls (Small).—I need 
100 or so of rubber or cork balis, 3-161. and jin. diam. 
for a small gas valve. I have failed to finda maker of 
such things. Will some one say how these are made, and 
how I may set about to make them for myself? They 
must be perfectly round to act as a valve when placed ina 
prepared tube for same.—VOLT. : 


(63055.J—-Pedestrianism.—I wish to enter into a 
2,000 yards handicap (foot rave), and not having any pre- 
vious knowledge as to training, &., I should like to know 
how to proceed; what timein the day would be best to 
practice sprinting, morning or noon. I am 25 years of age, 
5ft. 34in. height, 8st. 101b., and in good health. Any hints 
regarding exercise and diet would oblige.—READY. 


{63056.) — Prophylactics to Cholera. — “ Eos.” 
(letter 27746) in his most. interesting letter, recommends 
pure eulphuric acid. Does he mran the ordinary pure acid 
of the laboratory, which is concentrated, or the acid of 
the B.P., which is, I believe, diluted ? Two eunces of 
concentrated to a quart of water, although afterwards 
dilute l, seems rather stropg.— KENSINGTONIAN, 


(63057.J}—Pump Puzzle.—MWy boiler pressure is 401b. 
per square inch, aud I bave had some trouble lately at 
this pressure with my pump working dry—that is, will not 
lift water; but at 20lb. pressure it goes all right. The pump 
is a 3in, ram and 6in. stroke. I hope some reader will tell 
me how to remedy this. Also I have some plug taps to 
grind in. How am I to start on these, and what tools to 
use 7— ONE IGNORANT. 


[63058.)—Cod-Liver Oil Emulsſon.— Will some of 
our readers inform me how better to emulsify cod-liver 
oil, so that if can be readily given toa child two years 
old ?—G. MACBETH. 


(83¢59.}—Wood Pulp —Can any of your readers in- 
form me how I can make small quantities of wood pulp? 


(63060.]—Mottling Breech Blocks.—I should 
like to kuow huw tne mottling ou beech blocks and lock 
plates in gun barrels is done ?—A 19 YEARS’ SUBSCRIBER. 


2 [68061.)—Creasote—I want to remove the dark 
colour and purity tbe refuse creasote from gasworks. 
Will any reid. r kindly help me to do this ?—F. G. TUCKER, 


(63062.)—Biddle’s Patent Wind Motors.—How 
do tbo o work? Are tuey suitable to drive amateurs’ 
lathes 7—E. R. D. 


163063.] — Bainbridge and Wood's Double 
Fiageolet — Wes tuis iustrament ever much used? 
How is it play el, as there are keys for outting off the 
. either whistle ? What wood are they made of ? 
—E. R. DALE. 


(63064.}—-Snaping Machine.—Will some mechani- 
cal 1cader oblige by giving working drawings of a 
shaping machine. 12in, stroke? Also give a few hints on 
maring la the and planing touls from Mushet's spacial steel? 


(63065.J—_Oarbolised Oil.—Will “ Eos "kindly give 
the preparation of this valuable remedy, as I have occasion 
to use large quantities of the same? I should like the 
exact proportion of the ingredients.—12 YEARS’ READER. 


(63066.]}—_Thermopile—To Mr. BoOTTONE.—I am 
sorry to trouble you sguain on this subject, but could I not 
usa a smaller number of elements—say, the 150 that you 
firat advised me to ure (in five circ'es of 30), and four 
times the heat (about 24c.ft. per hour) for the four 
lamps ?—THEROMOPILB. 

(63067.J—Polishing Metal Specula.—Can any 
reader inform me ot the way to grina and polish a small 


EN silver speculum for reflecting telescope ?—ALBERT 
AAS. i 


(63068.]—Spongy Platinum.—What is the explana- 
tion of the c .talytic activu of spungy pletinum ?—C. A. 


.S. G. 


(63069.]—Spinniag.—How many revolutions per 
minute does the spindle make in spinning? How many 


twists are there per inch in twist, and also how many 
weft? I desire that the answer be particularly for 
cotton; but answers for other materials will be gratefally 
accepted.—J. R. 


[63070.}—Hardening Spiral Springs.—If some 
brother reader would kindly inform me, I should feel 
obliged. I have been hardening them in water and 
letting them blaze off with tallow, but I find them some- 
times too hard, and more often too soft; they are 1-16in. 
In., and jin. steel wire. I bave tried putting them in 
oil without letting down, bat they are too soft. The 
springs you buy are bardened very well; but you cannot 
always get them to suit you 7—SPRINGS. 


[63071.]-—Depth for Diving Bell.—I shall feel 
much obliged tu auy brother subscriver who will explain 
to me the grextest depth of water in which a diving bell 
or diver's apparatus, can be employed, so as not to be 
injurious tothe health of the men engaged therein, by too 
great a pressure on the air?—E. FC. K. 


(63672.J—Registering Thermometer. — A re- 
gistering thermometer bas two bulbs, one marked cold“ 
B little larger than the other and filled with a clear white 
liquid. The other, a small bulb, marked heat” half full 
of a pale yellow liquid. What are the two liquids, and is 
it only registering thermometers that have-them ?—U.P.B. 


- (63073.]—Cement for Iron Stove.—Can any 
practical reader give mea good recipe for cement to fill 
up & large crack in a cast-iron stove? I have tried 
several, and as soon as the stove gets red hot it all 
crumbles to dust.—A POOR BLACKSMITH. 


[63074.] — Recovering Indigo.—I should feel 
obliged if any of our chemical correspondents would in- 
form me how to recover indigo from other blues, grease, 
and dirt. I have a great qusntity, and it should contain 
about 25 per cent. of indigo.—J. B. 


(63075.]—Rouge.—Will any kind friend tell me the 
late powder as 
made in factories touge and putty powder works) from 
sulphate of iron 7—L. T. W. 


CHESS. 
ALL Oommunications for this department must 
addressed to J. PIERCE, Langley House, Dorking, 


PROBLEM MLIX.— Br H. F. L. MEYER. 
. Black. 
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White, 18174 
White to play and mate in two moves. | 
\ 


SOLUTION TO 3 


White. 
1. Q-R7 1. R takes R at B 6 (a). 
2. B-B 6 (ch). 3. K moves. 
3. Q mates. 


(a) 1. R takes R at Kt 2° 
2. R- 3 (ch) &c. 
Also 1. R 2 (ch). 


NOTICES TO CORRESPONDENTS. 


CORRECT solutions to 1.057 by H. Hosey-Davis, A. Bol 
A. Daan, and Evan Evaus; to 1,956 by A. Bolus. 


A. DEAN.—In 1,956 there should have been (as noted 
in next number) a Bishop at Q R aq, which prevents an 
other solution but the author's. Will you kindly send f 
solution to 1,054 again, as we have mislaid the other 
You are right as to defence 1. B-E 5; but how do you pro 


ceed if 1. Kt(R4)-B 5? j 
A. F. M.—Name entered. We still want four more com 
petitors in order to start tourney. 
W. T. P.—See notice above to A. Dean. 


H. J. FISHER.—Any other point wé may have overloo 
in relation to Tourney we shill be pleased to answer, if 
you will let us know. ns 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE 


Ss. d. for Six Months and Ils. for Twelve Months, Post Free 
any part of the United Kingdom. For the United States, 13s., 
3 dol. 250. gold 3 to Franoe or Belgium, 13s., or l6f. 500. ; to 
(via Brindisi), 158. d.; to New Zealand, the Cape, the W. 
indies, Canada, Nova Scotia, Natal, or any of the A 
Colonies, 13s. 

The remittance should be made by Post-office Order. 
numbers cannot oe sent out of the United Kingdom by t 
ordinary newspaper post, but must be remitted for at the sate 
4d. each to cover extra tage. 


250. gold lit 
will be forwarded direct by mail from 


XXVI, XXVII., XXX., XXIII. XXXL 
XXXIIL 


„ II. 
XLIV., bound In cloth, Je. ead: 


è L., and tos 
post fraa. Så Nesas far Minding, la. RA. aach. 


CHARGES FOR ADVERTISING. 


Thirty Words oe oe ee se ee eo 2 6 
Every additional eight worde 
Front Page Advertisements Five Shillings for the first 40 
afterwards 9d. per line. Paragraph advertisements One 
line. No front page or paragraph advertisement inserted 
fleas than Five Shillings. Reduced terms for series of more thas 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for a 


b 
Twenty-four words ee es es ee ee oe 0 3 
For every anoceeding Eight Worda.. E30 
ADVERTISEMENTS in the SIX FPRNNT SALE COLUMN, 
b : 
oo 9 6 


Bixteen words es ee ee ee ee ee 

For every succeeding Eight words .. ctype yp 0 6 
2% It mast be borne in mind that no Displayed ad vertisem: 
can appear in the Sirpenny Sale Column. ll ad yertisem 
must e prepaid ; no reduction is made on repeated inserti 
aod in cases where the amount sent exceeds One a 
Publisher would be grateful if a P. O. O. could be se 
stamps. Stamps, however Cretan ed ao! stampa), may 
tent where it is inconvenient to obtain F. O. O. A. 


The address ls included as part of the advertisement, and 


for. 
vertisements must reach the office by 1 — on Wednesday 
insure insertion in the following Friday's number. 


Holloway's Pills — These famous Pills parify t 
blood, and act most soothingly on the liver, stomach, Dowels 
Kone Sr reat t ogs ka gr They. Sendat 
efficacious in all ailments inciden femal 
traveller, soldier, and sailor, they will be found invaloable in 
time of need. 
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